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INOACHUTEJIBHASA 3AIIMCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOr'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHON XKU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMM KOHCTPYKIHUSMHU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolnIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
WHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMM.

YuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEATEIIbHOCTH, TpeOyromed MpOAOIKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHOBe MeToauKy 0OydeHust anreOpe U HayajlaM MaTeMaTUYeCKOTO aHAIN3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0yUYCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATEIbHO-METOAUYecKue JimHuM: «Yucina u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSHKEHUU JABYX JIET



oOydJeHust Ha YPOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBBIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1To
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTEeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyalllH, MPUMEHSATH 3HAHUS,
MOJIYYCHHBIC TIPH HM3YYCHHH YYEOHOTO Kypca, IS PEIICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAHHONW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMINX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMMCS MHOXECTBA HATYPaIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecCKue 3aqaud W ONepaluu: JeJCHHe Haleno,
OTIEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAIINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
brnaronmapsi mocienoBatensHOMY PACIHIUPEHUI0 KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS I PEIICHUS Pa3INJHBIX 3a/1a4
dbopMHpyeTCS TIPEICTABICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJId B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrare OOydYarolIvecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTphl. [lojydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCJICIOBaHUH (DYHKIIMA C TIOMOIIBIO TTPOU3BOAHON, TPHU PEIICHUH TPHUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOBIINX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi conepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1O  ¢opMysiaM, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UppPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJIEpKaINX CTEMEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JACAYKTHUBHBIX PacCy>KICHUMH,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBHCUMOCTEH B BUJIC PAaBEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBl I pEUICHUS MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3a7a4 U3 JAPYruX yuyeOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensieTcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEXKITY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHanuTHYECKOM, Tpaduyeckor u cioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aIUH, UCTIOIh30BaHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIAIHBIX 3a/1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHM, OMPEAeNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi cojep:kaTeiabHas JMHUSA OTKPHIBAET HOBBIC
BO3MO>XHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIEd pPEalbHBIX CHUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HatT O BhIIAIOIINXCS
pe3yJsibTarax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKecTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH © ©€¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BATh €TO MJIsi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOoM Kkypce «AnreOpa M Hauajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO ammapara aireOpbl H
MaTEMaTUYECKOTO aHalli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca HIMPOKO HMCIIOJNB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIIecCce U3yUeHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 4aca B HeJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeUHbIE Iepuoandeckue Apodu. [lpumeHenue apoOell W MPOLEHTOB JUIS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENIbHBIMU  4YHUCIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBorcTBa. [IpnOnmkEHHbIE BHIYMCICHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHbIE
Jgorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPAaBEHCTBA.

OCHOBHBIE METO/bl PELICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHb!I ¢ 11ebIMU KO3 hHUTTMEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peLIeHus
VPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKAITUX JTOrapru(MBbI.

Jlorapudmuueckue YpaBHECHHSL. OcCHOBHBIE METO/bI peleHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpaKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MaTpUIIbl 2 X2, €ro FTEOMETPUUECKUM CMBICI U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PelieHne npuKIagHbIX 3a0ad € IIOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHULL
Y OIIPEACIUTEINCH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 Y 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkIus, crnocodbl 3amaHus (QyHkiuu. B3anMHO o00patHbie (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DnemeHTapHbIEe Mpeodpa3oBaHUs
rpapuKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (QYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U IeNbIM NoKa3ateneM. E€ cBolicTBa u
rpaduk. CBolicTBa 1 rpaduK KOpHS N-0if CTENEHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[TokazaTenbHass W jorapupmuyeckas (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3zoBanue rpadukoB GyHKIMMA 7151 pelICHUs YpaBHEHUH.

TpurosomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

OYHKIMOHAIIBHBIE 3aBUCMMOCTH B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOM HHAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKasl mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
NpolEeHTOB. Mcrnosb30BaHWE TIPOTrpecCHH IS PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMCTBAa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K IpauKy GyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUS PEAJbHBIX IIPOLECCOB U SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHMUSL.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moay:nto, anropurma EBkiuaa 1y pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIC CUCTEMBbI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHrne TpuroHoMeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTUOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUSI CHUCTEM KM COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApaAMETPaMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIaCTEl HAYKU U peanbHOM KU3HU, MHTEPIPETaLUs]
IIOJIyYEHHBIX PE3YyJIbTATOB.

DOYyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIUU Ha OTpPE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHMsS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHUs! IepBOOOPa3HBIX.

WNuterpan. [ 'eomeTpuyeckuil CMbICI HHTETpaja. BelyuciaeHne onpene€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIANEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB C MNOMOLIBI  AuddepeHIrnaIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3TMUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OSCTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3nuecKkass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKPYXAaIOmel Cpefpl, IUIAaHWPOBAaHUE IIOCTYNIKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl YeIOBEUECKON AEATENbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUS IMBWIN3AINY, OBIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh MPOCKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATENIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBIBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopmMynupoBaTh U NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOUPATh HanOoJIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, A TAKKE BBIIBUIATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATbH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (hOpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIILHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA IIO0 XOAY PpCHICHHA 3aladayu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduieKkCcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUAIM, OOBICHITH MPUUHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmuUiA TPOAYKT TO KpPUTEPHUSIM, CHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHCI0, MHOXECTBa
palMOHANIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSITh JIpOOM W TIPOLICHTHI ISl pElIeHUs MPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY H
OLIEHKY PE3yJIbTaTa BHIUYNCIICHUN;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIEM;

CBOOOIHO OIEpPUpPOBaTh MMOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIECHUS PALUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH C LUENbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpeNenuTeNs 2 X 2 g BBIYMCIEHHUS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIUTENIA Ul PELICHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOIIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
WCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH ITOJYy4YECHHBIN pPE3yJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JIEUCTBUM C KOPHSAMH Il MpeoOpa3oBaHMS
BBIPAKCHU;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPKAIIUX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BbIPAXKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapupMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI sl MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIE0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUHU, Kommo3uius GyHKUud, Tpadux QyHKIUU,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CcBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPENCICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: YETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeJabIM TIoKa3zareneM, rpaguk CTeneHHOW (YHKIUUA C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEMEeHH Kak (DYHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM MTOKa3aTeleM;

OTEPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYyHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U TIOCTPOCHUE UX TPaPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs MU JorapupmMuyeckas
GbyHKIUUA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CcBOOOIHO OMEpUPOBATH TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKOUN Ui HMCCIEAOBaHUS TMPOILIECCOB U
3aBHCHUMOCTEH IpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUyecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUECKasi MPOTPeccus, TMHCHHBIA U
AKCMOHEHIIUATBHBIN POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHITHIMU: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMTPEPHIBHBIE (PYHKITUN, TOYKH Pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh  MOHATHSIMHU: MHOXECTBO,  OMNEpaluy  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: OIpEACIICHHe, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIEAYIOIIHUE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YUCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCE,
HOJ/l u HOK HaTypaibHBIX 4YuCEN Mg pEUIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OMNEPHUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YWCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBITIOTHATH apU(PMETHIECKUE ONEepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHHs U HEPaBEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarhb palMoOHAJIbHEIE, UppalOHaIbHbIE, ITOKa3aTeJIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

IPUMEHATH TpauyecKue METOAbI ISl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHUSI, YpPABHEHUs, HEPABEHCTBA M HUX CHCTEMbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammnapara ajireOpsl,
WHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKUd KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTH TeoMeTpruYecKue 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pEasIbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh TMPOU3BOJHYIO [UJISi HAXOXKJICHHUS HAWJIY4ylIero peuieHus B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIIBHO-3KOHOMHYECKHUX, 3a1a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS MpoIiecca, 3aJaHHOro (popMysiol WM rpadukoM;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

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

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. I |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHast pyHkius. [TokazaTenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppatnmonanpHble, OKa3aTeNbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie yucna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
1 Yucna v BEIUUCICHUS
11 OnepupoBaTh MOHATHSAMHU: PAIMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTHYeCKHEe  OmNepaldd ¢ PalHOHATBHBIMH |
' JIEMCTBUTEIIBHBIMH YK CIaMH
13 Bomonusate  npuOMMOKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIA
’ OKpYTJIEHUSs, AeNIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSMU: CTENECHb C LIETBIM MOKa3aTeaeM, CTaHAapTHAS
14 dbopma 3amucu JeHCTBUTEIHLHOTO YKCIIA, KOPEHb HATYpPaJIbHOM CTEIEHU;
’ UCIOJIb30BaTh MOJIXOAIIYI0 (POPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI s
pelIeHUs] TPaKTUYECKUX 3a]1a4 U MPECTABICHUS JaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yIjla; WCIOJIb30BaTh 3alKCh IPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITMI
2 YpaBHEHHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 palMoHaIbHOE, MPPALMOHATILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonHsaTe  1ipeoOpazoBaHUsl TPUTOHOMETPUUYECKHX BBIPAKEHUU U
' pemiaTh TPUrOHOMETPUUECKHUE YPABHEHUS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQKEHU MW pemaTh OCHOBHBIE THIBI IENbIX, PAlUOHAJIbHBIX |
MPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHUS MATEeMAaTHYECKUX
’ 3a]1a4 U 33]1a4 U3 Pa3TUYHbBIX 00JaCTei HAyKU U pealbHOMN KU3HH
MopenupoBaTh peanbHBIE CHUTyallUM Ha S3BIKE aireOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl
3 OyHKIMU U TpaduKu




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

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (yHKUuHU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUETHOCTh (YHKIUU, HYIU
' (GYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpauKH JIHHEHHOW (QYHKUMH, KBaIPATUIHOU
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonw3oBare rpadguku GyHKIUH I UCCIECIOBAaHHUS TPOIECCOB H
35 3aBUCUMOCTEN IPU pEUIEHUM 3a7ad U3 APYTrUX YYEOHBIX NPEIMETOB U
’ peaslbHOM  JKM3HM, BBIpaXaTh (popMynamMu  3aBUCUMOCTH  MEXIY
BEITMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IOCIEIOBATEIBLHOCTD, apUPMETHUYeCKass |
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCJIEIOBATEIIBHOCTEM W IPOTPECCHl  JIs
’ pelIeHUs pealbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSMU: MHOKECTBO, ONIE€pAIIUU HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUH 33/1a4 U3 APYTUX yUEOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATUSIMHU: HATypallbHOE, II€JI0€ YMCIIO; HMCIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH LEJBbIX YHCEN, Pa3JIOKEHUE Yucia Ha MPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBa CTENEHM [UlId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23
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2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3a1aq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alIapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOosblee U

HalMEHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX JUIs
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33
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N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (U3HUYECKHH  CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  MCCIeNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: MEPBOOOpa3Has ¥ HWHTETpal, IOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

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

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




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepHoJUuecKue  apodu.  Apudmernyeckue  omnepauud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
nIpo0ell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENnbHBIE  yKcha.  PanuoHalpHble WM MppPAlMOHANbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 gucna. Mcnonp3oBanue moaxoasmied (GOpMbI 3arucH IEHCTBUTENBHBIX YUCEN IS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuili KOpeHb HaTypaibHOU cTeneHH. [leficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOI'O apryMEeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
5 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U ApOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6  PemieHue TpUTOHOMETPUYECKUX YpaBHEHHM
57 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWd ¢yHkiuu. Hymu ¢yHknum.

[IpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTrpruyeckasi OKpy>KHOCTb, OMPEICICHHE TPUTOHOMETPUUECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4p | TEOMETpHYECKas MPOTPECCHs. CymMa OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysna CI0XHBIX IPOLEHTOB. VCIosib30BaHHE MPOrpeccuu JUis
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO arfapara Ui OIHUCAHUs pPEabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JNHHEHHBIX ypaBHeHMU. PellleHne NpUKIAIHBIX 3a4ad C IMOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMU U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

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

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne npor3BOAHOM 1JIs1 HAXOXKACHHS HAUTyYLIEro peleHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpuueckuii 1 pu3ndeckuii cMbIcil. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro 00IIero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE ()OPMYIUPOBKH; IPUMEHSTH UX; yMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM HHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATHAMHU: MHOKECTBO, IOJMHOXECTBO, ONEpallUU Haj
MHOXXECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypallbHON CTENEHH, CTENEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IPOM3BOJILHOIO YHCJA, OCTaTOK [0 MOAYJIO, PALMOHATIBHOE YHUCIIO,
UppallMOHAJIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIOIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOE, adropuT™ EBKiHa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMH  CUMCIIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIICHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pallMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IOHATUAMH: IOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IpOorpeccus; yMEHHE  3aJaBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIC YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3aIllMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPMrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: Marpuua 2X2 u 3x3,

OIIPCACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuarb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C I[apaMeTpoOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (DYHKIIMU, OIPaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUYCHUS
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
(GyHKIMH, 1epBasi U BTOpasi MpoU3BoIHAs (QYHKIUH, TE€OMETPUUECKUN U
¢u3nueckuif CMBICI TPOM3BOJIHOW, INepBOOOpa3Has, ONpeAeIEHHbIN
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUHU;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO UId HcCCieloBaHUus (QYyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI;, CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapaTa MaTeMaTHu4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHUCIIE COLUAIbHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYP C TTOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIHS, paroHaIbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKLIUH, BBIIOIHATH MPeoOpa3oBaHUS
rpaduKoB (pYHKIUH, HCIIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, NP PELICHWHU 3aJad U3 APYIHX y4EOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadUKu (DYHKIUHA IS peIICHHS
YpaBHEHMH, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHU! YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOLIEHTHI, 0 U YacTH, HAa JBUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4d U3 00J1aCTH YNpaBJICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IMPaBJONOJ00HOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHIMU: cpeliHee apupMeTHYecKoe, MeInaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pealbHbIX IIPOLIECCOB U SIBICHUI; IPECTABIISITh
uH(pOpMaLMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIE0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPEJCTB; Ipa)UueCKH UCCIIE0BATh COBMECTHBIE
HaOJIOZIEHUsT € TIOMOILBIO JUarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyNbl CIOXKEHHUS UM YMHOXEHHUs BEpOSTHOCTEH, (POpMyIy IOJIHOM
BEPOSATHOCTH, (opmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEpUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BEJNWYMHBI, (YHKIMHM paclpelesieHuss H  IUIOTHOCTH
PaBHOMEpPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHUE NPUBOJIUTH MPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIs PEIICHNUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIINAECS IpSMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXAY IMPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEKy TUIOCKOCTAMM; YMEHUE UCIIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMH NPAKTUYCCKHUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, NTPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajmienenurnen, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, LMIMHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO ITapajulelieNuIela, UpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHHUS KOHYCAa W IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomiascs cdepsl, IWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TIOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMynHpOBaTH ONpEACTICHUS U3y4yaeMbIX (UTYp, BBIIBUTATH TUIIOTE3BI
O CBOWCTBax M NMPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuio ¢Guryp 1o
Pa3MUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHTEKType; HCIOJIh30BATH T'€OMETPUYECKHUE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHHBI
(mHa, yrou, TUIOMAAb, O0O0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cephl; 00bEM Ky0a,
OpSMOYTOJIBHOTO Mapajjiesenunena, MUPaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMeHue ornepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XO,[[SII_L[I/Iﬁ MCTOL JIA PCUHICHUA 3aJadu;
INOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IMPUPOAHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUC  pacCllO3HABATDH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eiicTBHs ¢ apuMeTHIECKUMU
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

>l ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHuil ¢ynkiuu. Hymum QyHKImm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 SKCTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaUeHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTH4eckoro aHanmsa, 10 kmacc/
Mep3snsak A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«M3narensctBo «IIpocBemieHue»

* MaTtemarnka. Anrebpa v Hadajla MaTeMaTH4IecKoro aHaiausa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penaxuuei
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO

«M3parenbctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Anre0Opa 1 Havajla MaTeMaTUYECKOTO aHaTN3a

10 knacc

VYriyOnéHHbINA ypPOBEHB

Mertoanueckue pekoMeHaanuu Kk yueoOnuky A. I'. Mepaisika,

. A. Homuposckoro, B. b. ITonskoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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