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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (hopmupyer
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIoNUXCs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOHU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TOMOILIBIO MHIAYKLUHN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJIYYEHHBIX  pElIeHW#, 3HaKoMSTCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYHOUIUN
(GbOpMHPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JESTENIbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTpAlUd BHHMAHUSA,
CaMOCTOATEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauwaa



MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOyueHust Ha YpOBHE CpETHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBBIMH TEMaMH U pasjenaMu. JJaHHbIH yaeOHbIiH
KypC SIBIISICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIH3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 0OydJaroluecs OBJIAJIEBAIOT BCE OoJiee MUPOKUM MATEeMATHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyallWH, TPUMEHATh 3HAHUS,
MOJlyYEeHHBIE TPH H3YYCHHH Y4eOHOrO Kypca, ISl PEHIeHHS CaMOCTOSITEIBHO
chopMyITUPOBAHHON MaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0o o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBHIC BBIpAXXEHHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud M ONEepaluu: JeJIeHHE Halelo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOYy4alolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOJAMH  PELICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
colepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TP PEIICHUH MPUKIIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
COJIEpKaINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMUA (OpMamMu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl I pEUICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJISiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopnepkarenbHo-MeTOauYecKass JUHUA «DyHKIMM W TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensieTcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMU 3aBUCUMOCTH MEXKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEITMYMHAMHU B PA3IMUHON
dbopme: aHATUTHYECKOM, TpadudecKoi U clioBecHOUW. Ero n3yuenne crocooCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aIUH, UCTIOIh30BaHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKUX, TaK W NPHUKIAIHBIX 3a/1ad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKy  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAQYECHUS, BBIYUCIATH IUIOMAau Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
YCKOpEeHHUsl TmpoleccoB. JlaHHasi colepxkaTelnbHas JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJIeJIEd pPEalbHbIX CHUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAILHO-TOTHIECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HAyKe, TEXHUKE U UCKyccTBe. OOyJaronInecs y3HatOT O BBIIAFOIIMXCS



pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKM KaKk HAyKd, U 00 uX
aBTOpAXx.

CopepxarenbHO-MeTOAUYECKas: TUHUSA «MHOKECTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TpeiaraloT Hambosee YHUBEPCAJIBHBIA SA3BIK, OOBEIUHSIONIUN BCE pPa3/aeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM MpPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBILIUICHUS
0Oy4Jarommxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOIO MOJEIUPOBAHMS, KOTOPBIE IPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTYyalluii, WCCIEAOBAHMS 3TUX MOJENEH C IMOMONIBIO ammapara ajiredopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IbIM U3 pa3/ieloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue yueOHOTO Kypca «Anredpa 1 Hayalo MaTeMaTHIECKOTO aHATH3ay
otBoaAUTCS 268 yacoB: B 10 knacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce —
132 yaca (4 yaca B HeZIEJIIO).



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa u Hadasla MaTemMaTuueckoro anaiausa. 10-11 kmacc. Anmumos IILA.,
Konsarun F0.M., TkaueBa M.B. u a1p. AkumonepHoe o61iecTBo «M3marenbcTBo
«ITpocsemieHue»

COJIEP’) KAHUE OBYUEHUS

10 KITACC

Yuciaa v BIYMCICHUSA

Pannonansupie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. I[lpumeHeHue apoOedt W MPOIEHTOB IS
pelLIeHUs PUKIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACiIEH 3HAHUMU U PEabHOU KU3HU.

JelicTBuTenbHble yucia. PanuoHalnbHBIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckue onepanMy ¢ JCUCTBUTENBHBIMU  4YHCIaMU.  Moayib
JIEUCTBUTEIILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKPYIJICHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIUYMCICHUM.

Crenenp ¢ ueneiM mnokaszareneM. buHoMm Hprotona. Hcenmosbp3oBanue
noAXOsAIEH (GOPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[leciTuuHbIE U HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMSI M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEepeMEHHOW. [leeHne MHOorowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTOUIEHBI ¢ 1eTbIMU KO3 DUTTIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHUs YHUCITOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU 1 KOPHHU.



HNppaunonanbHbie YPaBHEHUS. OcHoBHBIE METO/IbI pelLIeHus
VMPpalHOHATBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBICE METOJbI PEIICHHS TOKa3aTeIbHbIX
YpPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmmueckue ypaBHEHHUS. OcHoBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BbIpaXKEHUW. PellleHre TpUroHoMeTpUYECKUX YPaBHEHUH.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENeNUTENs i1 PEUICHUS CUCTEMBbI
JUHENHBIX ypaBHEHUM. PemieHue NpUKIaAHBIX 331a4 C IOMOIIBIO CHUCTEMBI
JIMHENHBIX YpaBHEHMH. VccienoBanne NoCTpOEHHOM MOJIEININ C ITOMOIIB) MAaTPHULL
Y OIIPENICIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEaNbHOM CHUTYyallMH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIprMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTeil HAyKHU U peaibHON KU3HU.

DOyHKUMH U TPaPUuKH

@OyHKusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6unacth ompeneneHuss ¥ MHOKECTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe U HeuéTHbIe GyHKIMU. [lepuoandeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospiee n HauMeHbliee 3Ha4eHus1 QyHKIMHA Ha TPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCIJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

(DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJIBHBIX MPOLECCAX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a



[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCIIEAOBATEILHOCTEH. MeTon
MaTeMaTU4eCKOM HHAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcroprsi BOZHMKHOBEHHMSI MAaTEMAaTHYECKOI'O AaHAIM3a KaK aHan3a OECKOHEYHO
MaJbIX.

ApudmeTnueckas 1 reoMeTpuuecKas rnporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IPOrpeccri. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
IPOLEHTOB. Mcnonbp30BaHWE TMPOTPEcCUU JUIsl PELICHUs pealbHBIX —3a1ad
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIMM W HMX cBOWCTBAa. TOUKM pa3pbiBa. ACHUMNTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJOB JUIsl PEIICHHUs HEpaBeHCTB. [IpuMeHeHue CBOICTB HEMpPEpBIBHBIX
GyHKIMI 1715 penieHust 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIecKuil u
(U3MYECKUIl CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOM K rpaduKy QyHKIUY.

[IpousBoaHbie  3neMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
MPOU3BEIEHUS, HACTHOTO U KOMITO3ULIMH (PYHKITUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oinnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMMCAHMS pEeANTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJIEICTBHUE,
JI0KAa3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u uenbie yucna. [IpumeHeHue npusHaKoB AEIUMOCTH IIEJbIX
yucen, HauOonpmui oOmui aenurens (nanee — HOJl) u HamMeHbliee ooOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. AnreOpavueckass W TPUTOHOMETpUYEcKass (QOpMBI
3allUCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMHU
yuciaMu. M300pa’keHue KOMITJIEKCHBIX YHCET Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.



OT1O0op  KOpHEHl  TPUTOHOMETPUYECKHMX  YPaBHEHHH C  MOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS I[OKa3aTeIbHBIX W  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIBHBIX, TIOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YpaBHEHUIA.

YpaBHEHNUs, HEPaBEHCTBA U CUCTEMBI C IapaMeTPaMU.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKHUX
3a]a4 U 33/1a4 U3 pa3iIMyuHbIX 00JacTel HAyKU U peasIbHOM KU3HU, UHTEpIpETaUs
IIOJIyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

['padux xommosunuu ¢Gyskuuil. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHHWW M HeEpaBeHCTB. | 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUM 33Jad U3 APYTUX Y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMmbl. HaxoxaeHrne HanOobIIero 1 HAMMEHBIIEro 3HAYCHU I HeMPEPhIBHON
GyHKIIUU Ha OTPE3Ke.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElICHUs B
NPUKIAIHBIX 3a/Jadax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs epBOOOPa3HbIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. BeryuciaeHue onpenesi€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpajia s HAXOXKICHHS IUIOMAAECH IUIOCKUX (QUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUNH. MareMaTtuyeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  AU(depeHIIuaTbHbIX
YPaBHCHUM.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "W HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUW, MPOILEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCHUUCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr U Ppeanru30BBIBATH COOCTBEHHBIE IKU3HEHHBIE TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIIECHUNH MEXIy TMOHATHUSMH, (DOpMyIUpOBaATH
OTpeIeNICHHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MOPOTHBOpEYHe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TakKE BbBIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb MOSCHEHWS [0 XOAY pELICHHs 3a/auu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXIACHUAMHU APYIHX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUICHUS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Ipoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3aJa4, HOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax paboThl (0OCYykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: pPAIMOHATBLHOE YHUCIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

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

MIPUMEHSITH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
peneHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBI0 MAaTpPUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXO0B WIIM OCYILIECTBIISASA IPOBEPKY KOPHE;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus ¢GyHKuH, Trpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, rpa@uk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U IEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOI'O apIyMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs pEeajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



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

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

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

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT TNPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOZHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTeCHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJbHBIX U LEJbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK HaTypanbHBIX 4ucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

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

YpaBHeHUS U HEPABECHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

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

MPUMEHSITh TpauuecKkre METO/IbI IJIs PEIICHUSI YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAXKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHUEM ammapara aiareOpsl,
MHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITI0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO IS HAXOXKACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aJaHHOro (GOopMyIoi uitu rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne = HaumenoBanue
(undposbie)
n/ | PpasiesioB U TeM Bcer Konrpoann  IIpakruyec
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI KHe padoThl
pecypchl
MHoxecTBO
JIEUCTBUTEbHBIX
YHUCEL.
MHOro4ieHsl.
PaIHOHATEHBIC bu6mmoreka [IOK
1 24 1 https://m.eds00.ru/1568
ypaBHEHUS U aba3
HEpaBEHCTBA.
Cucrembl
JIMHEHHBIX
YpaBHEHUU
OyHKIUY U
rpaduKH. bubnuorexa [JOK
2 Crenennas 12 1 https://m.edso0.ru/1568
(GYHKIUS C LIEeTBIM aba3
MoKa3aTeaemM
Apudmernueckuit
KOpEHb N-oi bubnnoreka [JOK
3 CTETICHH. 15 1 https://m.edso0.ru/1568
UppatmonansHele aba3
ypaBHEHUS
IToxazarensHas
byHKIIA bu6mmoreka [IOK
4 i i 10 1 https://m.eds00.ru/1568
[TokazarenpHbIE
aba3
ypaBHEHUs
Jlorapupmuuecka
A yHics bu6mmoreka [IOK
5 v ' 18 1 https://m.eds00.ru/1568
Jlorapupmuuecku
aba3
€ YpaBHEHHs
Tpuronomerpuyec bubnuorexa [IOK
6 KM€ BBIPAKEHUS U 22 1 https://m.eds00.ru/1568
yYpaBHEHUs aba3
[TocnenoBarenbHO bubmorexa [JOK
7 10 1 https://m.edso00.ru/1568
CTH ¥ IIPOTPECCUU aba3
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HenpepsiBHbie bubnnoreka [HOK
8 GyHKIUH. 20 1 https://m.eds00.ru/1568
[IpousBoaHas aba3
IToBTOpEHME,
oGoGmeHe bu6mmoreka [IOK
9 ’ 5 2 https://m.eds00.ru/1568
CUCTEMAaTH3AIIHS
. aba3
3HAHUI
OBIIEE
KOJIMYECTBO
1 10 0
YACOB IIO 3
ITPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHnoBaHmue
(uudpossbie)
n/  pasgesioB M TeM Becer Kourpoabn = IIpakTHueck
o0pa3oBarte/ibHbIE
n MpOrpamMmbl 0 ble padoThI ue padoThbl
pecypcsl
HccnenoBanue
by ¢ bubmuoreka [IOK
1 i 22 1 https://m.edsoo.ru/fllc
MTOMOIIIBIO ) dafd
MIPOM3BOTHOM
bubmmoteka IIOK
IT
2 epBoodpasas i 12 1 https://m.edsoo.ru/fllc
WHTETpal dafd
I'padpuxu
TPUTOHOMETPHUUEC bubmuoteka [IOK
3 KHUX QYHKIIHUH. 14 1 https://m.edsoo.ru/fllc
Tpuronomerpudec 4afd
KHE HEPABCHCTBA
NppanmonanbHbIe,
n(l))lfa;:lTeanme " bubmotexa [JOK
4 24 1 https://m.edsoo.ru/fllc
jorapudmuyueckre
4afd
HEPABCHCTBA
bubnunorexa LIOK
Komrmuiexkcanie
5 10 1 https://m.edsoo.ru/fllc
qucia
4afd
HaTvpatbHbie 1 bubmuoreka [{OK
6 P 10 1 https://m.edsoo.ru/fllc
TeJTbIe YnciIa 4afd
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CucrtemMbl
parMOHAIBHBIX,
HPPALHOHATBHEIX bubnunorexa LIOK
7 PP 12 1 https://m.edsoo.ru/fllc
MOKa3aTeIbHBIX U Aafd
Jorapu(MUIECKUX T
ypaBHEHU U
3anaun ¢ bu6nmoreka [IOK
8 16 1 https://m.edsoo.ru/fllc
napameTpamu dafd
IToBTOpEHue,
oGoGmeHHe bu6nmoreka [IOK
9 ’ 12 1 https://m.edsoo.ru/flic
CcHUCTEMaTH3aITus
. 4afd
3HAHUH
OBIIEE
KOJIMYECTBO
132
YACOBIIO 3 o 0
ITPOI'PAMME

KOJIMYECTBO KOHTPOJIBHBIX U TIPAKTUYECKHUX PABOT,
MPEJYCMOTPEHHBIX PABOUYEN ITPOI'PAMMOI:

Kiacc oOyuenus KonnuectBo KonunuectBo
KOHTPOJIBHBIX padoT MPaKTUYECKUX padOT
10 xmacc 10 0
11 xnacc 9 0
Nroro: 19 0

HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJbHON NPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero o0pa3oBaHust
pe3yjabTara
1 Yucna v BEIYHACICHUS
11 OnepupoBaTh MNOHATHSMHU: PALMOHAIBHOE M JEHCTBUTENIBHOE YMHCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOLIEHTHI
12 BeimonHATE  apudMeTHYeCKHe  OmMepaluu ¢ pPalMOHAIBHBIMH U
' JIEHCTBUTEIILHBIMU YUCIIAMH
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BreimonaaTs HpI/I6JII/I)KéHHBIe BBIYMCIICHUA, HCIIOJIb3YA IpaBujia

L3 OKpYIJIEHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BBIUMCIICHUI
OnepupoBaTh MOHATUSAMH: CTENCHb C IIETBIM ITOKA3aTeNIeM, CTaHAapTHAS
14 ¢dopma 3amucu IEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOW CTEICHU;
' UCTIOJIB30BaTh MOAXOAIIYIO (GOPMY 3alHCH ACHCTBUTEIBHBIX YHCEN IS
peLIeHHs MPAKTUYECKHX 33/1a4 U PEACTABICHHUS JAHHBIX
OnepupoBaTh HNOHATUSAMM: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJIEHOTO
1.5 yIjla; WUCIOJIb30BaTh 3allKCh IPOU3BOJBHOIO yrjia uepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppaLMOHATIBHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATe  TpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKCHUH H
' pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHS
BeinonuATe npeoOpa3oBaHus LEbIX, PAMOHAIBHBIX U UPPalMOHATIBHBIX
2.3 BBID@)KEHUII W pellaTh OCHOBHBIE THIIBI II€JbIX, PALUMOHAIBHBIX H
UppalMOHAIIbHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHSATh ypaBHEHUS U HEPABEHCTBA JUIS PEHICHUS MaTeMaTHYECKUX
' 3ajlay ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peanbHbIE CHTYyallud Ha S3bIKE aiareOphl, COCTaBIATH
2.5 BBIP)KEHUS, ypaBHEHHS, HEPABCHCTBA 10 YCIOBHIO 33JauH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAHUEM arlrapara anreOpsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHUSAMHU: (QYHKIMS, CIOCOOBI 3aJaHus (QYHKIMH,
3.1 o0acTh OIpeesieHus] M MHOXKECTBO 3HAuYeHUM (QYHKUUHU, Tpaduk
(byHKIMY, B3aMMHO 0OpaTHbIe (PYHKIMH
3.9 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GYHKINHY, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduky GyHKIMHA 11 pelIeHns: ypaBHEHUH
34 Ctpouts W uHTaTh TpadUKU JHHEHHOW (YHKIUH, KBAJAPATUUHOU
' (byHKLNY, CTENEeHHON (QYHKIMH ¢ IIeJIbIM IoKa3aTeneM
Ucnons3oBare Tpaduku (QYHKIOUN JIsI UCCIENOBAHUS TIPOILIECCOB H
35 3aBUCUMOCTEH TPHU PEIICHWW 3a7ad U3 JPYTUX Y4eOHBIX TPEAMETOB H
' peanbHOH JKW3HHW, BBIpaXaTh (opMylTaMH  3aBHCHMOCTH  MEXKIY
BEIIMYMHAMU
4 Hauana maremMaTHuecKoro aHajim3a
41 OnepupoBaTh MNOHATHSAMHU: TOCIEAOBATEIbHOCTh, apupMeTHyecKass Hu

TCOMETPHUUICCKAs MMPOTpeCCUU




OnepupoBaTh NOHATHAMU: OECKOHEYHO YOBbIBaroIasi reoMeTpuvecKas

4.2 mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOIIEH  TIeOMETPHYECKOU
IPOrpeccuu
4.3 3aaBaTh MOCIEAOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MMOCHEIOBATEIBHOCTEH MW MPOTrpeccUil st
' pelleHus peabHBIX 3aa4 MPUKIATHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar JJis  ONHUCAHUS
5.2 pealibHBIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
MPEeIMETOB
5.3 OnepupoBaTh  MOHATUSIMHU:  OINpEICIICHHE, TEOopeMa,  CJEICTBHE,
JIOKa3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbI CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OrnepupoBaTh MOHATUSIMH: HATYpaJIbHOE, IIEJIO€ YMCIIO; HCIOJIb30BaTh
11 MPU3HAKU JICJIMMOCTH IIEJIBIX YHCEN, Pa3JIOKEHHUE YUCiIa Ha MPOCTHIE
MHOKHUTENH JIJISl PeIICHUs 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHB C PALIMOHAIBHBIM OKa3aTeleM
13 OrnepupoBaTh MOHIATHAMU: JIOTApU(PM YHCIIA, TECATUIHBIC U HATypaIbHbIC
' JorapruQMBI
2 YpaBHEHUs 1 HEPABEHCTBA
[IpumeHsTh CBOICTBa CTEMEHU [UIsi TMpeoOpa3oBaHUS BBIPAKEHU,
2.1 ONEpPUPOBATh MOHATUSMHU: IOKA3aTEIbHOE YpaBHEHUE M HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BrimonHATE mpeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIUX JIOTapu(MBbI,
2.2 OTIepUPOBATH MOHATUSMU: JIOTapU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE THIIBI JOTapU(PMHUUECKUX YPaBHEHHU U HEPABCHCTB
2.3 Haxonutp pereHust mpoCcTeUIuX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ pelleHuE;
24 UCIIOJIb30BaTh  CUCTEMY JIMHEWHBIX  ypaBHEHUH  JUIsl  pEIIEHUs
MPAKTUYECKHX 3a7a4
95 Haxomute  pemieHMss NOpOCTEHIIMX  CHCTEM W COBOKYIHOCTEH

palMOHATIBHBIX YPaBHEHUH U HEPABEHCTB




MOI[GJIPIpOBaTI: PCAJIBbHBIC CUTYyAllUW Ha A3BIKC aJII‘CGPBI, COCTaBJIATH

2.6 BBIPQ)KEHUSI, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3ajaud,
HCCJIEI0BaTh IIOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAaHUEM allapara ajareopsl
3 OyHkmn U rpaduku
OnepupoBaTb MNOHATHSAMHU: IEpUOAMYECKAs (QYHKUUSA, HPOMEXKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH FKCTpeMyMa (pyHKIMH, HauOojbllee U
' HalMEHblIee 3HaueHUsI QYHKIMM Ha MIPOMEXYTKE; UCIOIb30BATh MX JUIS
uccrne1oBaHus (QyHKIMH, 33JaHHOM IrpaduKoM
OnepupoBaTb NOHATUAMHU: T'papUKH [TOKa3aTEIbHOM, J0rapupMUUECKON U
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOMN
IUIOCKOCTH UM UCIOJIb30BaTh /s pEILIEHHs YpaBHEHUH U HEPABEHCTB
N300pakaTh Ha KOOPAWHATHOH TIUIOCKOCTH TpaduKd JIMHEHHBIX
3.3 YPaBHEHMH U MCIIOJIB30BaTh UX [UId PEUICHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUU
3.4 Hcnonb3oBate Tpapuku (QYHKIUH JUISI HMCCIENOBAHUS TPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUTLTIH
4 Hauana maremMaTHuecKoro aHajinsa
OnepupoBaTh TMOHATHAMHU: HENpEpbIBHAs (QYHKIUSA, TMPOU3BOIHAS
4.1 (GYHKIMHU; HCIOJIB30BaTh T'€OMETPHUYECKUH H  (U3NYECKUH  CMBICIT
IPOM3BOIHON JJIS pelIeHus 3a/1a4
49 HaxomuTe  TpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUWH,  BBIYHUCIATH
' MPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS, YACTHOTO (PYHKIIUH
Hcnonb3oBaTh  MPOU3BOAHYIO /ISl HUCCleOBaHUS  (YHKUIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOEHUIO TpaduKOB
44 Mcnonb30BaTh NPOM3BOIHYIO JUIS HAXOXJIEHUS HAWIYYIIETro pelIeHus B
' NPUKIIAJHBIX, B TOM YHCJIE€ COLMATbHO-3KOHOMUYECKHUX, 3ajauax
45 OnepupoBaTh TOHATHSAMH: TEPBOOOpa3Has H WHTETPAN;, IIOHUMATH
' reoMeTpUUYECKUN U (U3NYECKUI CMBICIT UHTErpajia
46 Haxonute mnepBooOpa3Hble 3JE€MEHTAPHBIX  (YHKIMHA, BBIYUCIATH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHble 3a1a4i, B TOM YHCIIE COLIMATbHO-?)KOHOMUYECKOTO U

(I)I/BI/I‘ICCKOFO XapaxKkTepa, CpeACTBAMU MATEMATUYCCKOT'O aHaJIn3a

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC




IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kox
1 Hucna u BIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JIECATHYHBIE ApoOHM, TMPOLIEHTHI,
OeCKOHEuHble  MepHoJuuYecKue  Ipodu.  Apudmernyeckue  omepauud  C
1.1  pauuMoHaTBHBIMH YHUCIAMH, PeoOpa30BaHUsI YUCIOBBIX BBIpaXeHUU. [Ipumenenue
Apo0eil ¥ MPOLEHTOB JUIsl PELICHUS NPUKIAIHBIX 33Ja4 U3 pa3jIMuHbIX OTpacieil
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  4Mcla.  PanuMoHanmpHBIE W HppaAlUOHAIBHBIE  YHCIA.
1.2  Apudmerndeckue omnepanuu ¢ JSHCTBUTEIbHBIMH 4YHCIaMH. [IpuOmmkEHHBIC
BBIUHCIIEHUS], IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BhIYUCICHUN
Crenenp ¢ nensiM nokaszareneM. CrannaptHas (opma 3amucu JIeHCTBUTENBHOTO
1.3  uyucna. Mcnonb3oBanue noaxonsmield (Gopmbl 3alUCH JEHCTBUTENIBHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypadbHOW crereHu. J[eWCTBUS ¢ apuPMETHIECKUMU
' KOPHSIMHU HAaTypaJIbHOU CTEIIEHU
15 CuHyc, KOCHMHYC M TAaHICHC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 TosxmecTBa U TOXIECTBEHHBIEC TPEOOPA3OBAHUS
59 IIpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIpa)KEHUI. OcHOBHBIE
' TPUTrOHOMETpHUECKUE (popMyJIbl
53 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHune HepaBeHCTBAa. MeTon
UHTEPBAJIOB
2.4  PemeHue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5  Pemenue uppannoHaibHbIX YpaBHEHUN 1 HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA
57 IIpumeHeHNne ypaBHEHUI 1 HEPABEHCTB K PEIIEHUI0 MaTEMaTUYECKUX 3a/1a4 U 3a]a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKu
31 @yHkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHxuu. BzaumHO oOpaTHBIE
' GyHKIMH
3.9 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuWM ¢yHkuuu. Hymn QyHxoum.
' ITpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 Crenennas GyHKIIUS ¢ HATypaJbHBIM H IIEJIBIM TIOKa3zaresieM. E€ cBoiicTBa U rpaduk.
' CaoiicTBa ¥ rpa@ K KOpHS N-Oi CTENeHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpeAETICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematrnueckoro ananusa




41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIeI0BATEIHHOCTH
Apudmerndeckass U TeoOMETpUYEcKass Iporpeccud. beckoHeyHO yObIBaromas
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OeCKOHEYHO YyOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. dopmyna CIOXKHBIX MPOIEHTOB. VCHoiap3oBaHWE NPOTPECCHU IS
pelIeHHs peaabHbIX 33a4 MPUKIIAJHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
MHoxecTBO, omepaluyd HaJa MHoXXecTBamH. Jluarpammel Oiliepa — BeHna.
5.1 | IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO ammapara Jajsi OIMUCAaHUS pealbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BBIYUCICHUS
11 Hatypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH HENbIX YHCesT
1.2 CreneHsb ¢ palluoHaJIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU
13 Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapru(MbI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [IpeobOpazoBanue BeIpaKEHUM, COIEPKAIINX JOTaprUPMbI
99 [IpeoOpa3oBaHue BEIpAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHATBHBIM
' rokasaresjem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucteMbl JNHMHEHHBIX ypaBHEHUH. PerieHue NpPUKIAAHBIX 3aJad C MOMOILBIO
' CUCTEMBI JINHEUHBIX YPAaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH W HEPABEHCTB
28 [IpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHWI0 MaTeMaTH4YEeCKHUX
' 3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTel HayKH U peallbHOM JKU3HU
3 OyHKIMH U TpaduKh
Oyukuus. I[lepuonumyeckue ¢QyHkuuu. IIpomMexyTKHn MOHOTOHHOCTH (YHKIIMH.
3.1 Makcumymbsl 1 MUHUMYMBI GyHKIMA. HanOosbiiee W HawMeHbIEe 3HAYCHHE
(GYHKIIUM Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [NokazarenpHas u orapudmMudeckas (YHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB QyHKIMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM




Hcnonb3oBanue rpadukoB (QYHKUMH JUISI  WCCIIEAOBAHHUS  IPOLECCOB H

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aady U3 JPYTuX Y4eOHBIX
MIPEeIMETOB U PEalIbHOM JKU3HU
4 Hauana maremaTn4eckoro aHanusa
4.1 HenpepriBable pyHKIIMU. MeTon HHTEPBAIOB 7Sl pEeLICHHS] HEPAaBEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM
43 [IpousBonubie 3neMeHTapHBIX (QyHKUUNA. DOpMyIbl HAXOXKIEHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHne NPOU3BOAHON K HCCIEIOBAHUIO (YHKIUH HAa MOHOTOHHOCTH H
4.4 aKcTpeMyMbl. HaxokieHne HanOoJIbIIero 1 HauMEHBINEro 3HaueHus (PYHKIIMU Ha
OTpe3Ke
[TpumMeHeHne MPOU3BOAHOM ISt HAXOXKICHHUS HAMTYYIIETO PEHICHHS B TPUKIIATHBIX
4.5 3aavax, IS ONpENeNieHHs] CKOPOCTH TMpolecca, 3aJaHHOrO (OpMYIION WU
rpaduxkom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BelunciaeHne nuTerpaia mo

dbopmyne Hetotona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero oopazoBaHus

Bnagenue meronaMu 10Ka3aTeNbCTB, alrOPUTMaMU PELLICHUs 3a]1ay;
yMmeHue (GOopMyJIMPOBAaTh U ONEPUPOBATH MOHATHIMU: ONpEAeTICHUE,
aKcuoma, Teopema, Cle[ICTBHE, CBOMCTBO, IIPU3HAK, J0KA3aTEIbCTBO,
paBHOCUIIbHBIE  (DOPMYIHPOBKM;,  MPUMEHATH  UX;  YMEHHUE
¢dbopmynHupoBaTh 00paTHOE M TPOTHUBOIOJIOKHOE YTBEP)KICHUE,
MPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI, HCIONb30BATh METOJ
MaTeMaTH4eCKON UHAYKLNU; IIPOBOAUTD JI0Ka3aTeJIbHbIE
paccyXJeHHus TpH pEIIeHWH 3a7ad, OLEHUBATh JIOTUYECKYIO
MPaBWIbHOCTh PAaCCYXJIECHUN; YMEHHE OINEpUpPOBaTh IOHATHAIMMU:
MHOKECTBO, MOJMHOXKECTBO, ONEpallMU HaJl MHOXXECTBAMHU; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCaHUs
pEaJIbHBIX NPOLIECCOB U SABJICHUM U NPU PELIEHUH 3aa4, B TOM YHCIE
U3 JAPYrux y4yeOHBIX MPEIMETOB; YMEHHUE ONEepUPOBATH MOHSITHIMMU:
rpad, cBs3HBIA rpad, nepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHHUE
3aJaBaTh U  OMNHUCBHIBaThb rpadbl  pa3IUYHBIMU  CHOCOOAMH;

HUCIIOJIB30BaTh l"pa(bbl IIpU pCUICHUU 3aaa4

YMmenue OIICPpHUPOBATH MOHATHUAMU: HATYPAJIIbHOC YHUCJIO, LIEJI0C YUCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTCJIEM, KOPCHb HaTyp&HBHOfI CTCIICHU,
CTCIICHBb C pAllMOHAJIBHBIM I10KA3aTECJICM, CTCIICHL C JIECTBUTEIIBHBIM
IIOKa3aTejieM, J'IOFapI/I(l)M qucia, CHHYC, KOCHMHYC H TaHI'CHC
MMPOU3BOJIBHOI'O0 YUCJId, OCTATOK IO MOAYJIO, pallMOHAJILHOC YUCIIO,
HpparuoOHaJIbLHOC YHUCIJIO, MHOXKECTBa HaTypaJIbHbIX, OCIIbIX,
palluOHAJIbHBIX, JEHCTBUTEIBHBIX quCceil; YMCHHC HCIIOJIB30BaTh
IIPpHU3HAKH ACIIUMOCTH, HaMEHBIIHI O6IHPII>1 JCIINTCIIb U HAUMCHBIICEC
061_1_[66 KpaTHOEC, AJITOPpUTM EBknupa IIpu pCIICHUHU 3a1a4; 3SHAKOMCTBO
C Ppa3jIMYHBIMU TO3WLOWOHHBIMH CHUCTEMAMH CUUCIICHUSA, YMCHHC
BBIIIOJIHATH BRIYMCIICHHUE 3HAUCHUN 1 Hp606pa30BaHI/IH BLIpa)KCHI/Iﬁ (¢10)

cTeneHsMu W Jorapudmamu,  TpeoOpa3oBaHUs  JAPOOHO-




palMOHAJIbHBIX BBIPDAKEHUN; YMEHUE OIEpPUpPOBaTh IOHATHSIMMU:
[I0CJIe10BATENbHOCTb, apu(MeTHIecKas Iporpeccus, reoMeTpruuecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIIas T€OMETPUYECKasi IPOrPeCcCHs;
yYMEHHUE 3aJlaBaTh IOCJIEIOBATEIBHOCTH, B TOM 4YHCJE C HOMOILBIO
PeKyppeHTHBIX  (opMyn; yMeHHE ONepupoBaTh  MOHSATHAMU:
KOMILUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUICKCHBIE YUCIIa, MOAYJIb U
apryMEHT KOMIUIEKCHOTO YncIia, (hopMa 3aMCH KOMIUIEKCHBIX YHCEI
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U ajredpanydeckas); yMeTb
MIPOU3BOINTH apU(PMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
IPUBOAUTH TNPUMEPHl  HUCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBATh MOHATUSAMHU: MaTpuma 2x2 u 3x3, omnpeneauTelb

MaTpulbI, FCOMCTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PALIMOHAJIBHBIE, UPPALlMOHAJIbHbIE,
II0Ka3aTelbHbIE, CTCIICHHBIE, JorapupmMuyUecKue,
TPUTOHOMETPUYECKNE YPABHEHUS W HEPABEHCTBA, HX CHUCTEMBI,
YMEHHE OIEPUPOBAaTh IOHATHUAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH H
HEPABEHCTB, PaBHOCHUJIBHOCTb YPAaBHEHUM, HEPAaBEHCTB U CHUCTEM;
YMEHUE pellaTh YPaBHEHHMs, HEPABEHCTBA M CHUCTEMBI C IOMOLIBIO
pa3IMYHBIX MPUEMOB; PEIIATh YPABHEHMS, HEPABEHCTBA U CUCTEMBI C
IapaMeTpoM; NPUMEHSTh YPaBHEHUs, HEPAaBEHCTBA, UX CUCTEMBI IS
peleHusl MaTeMaTHYeCKUX 3a/lad W 33/1a4 U3 Pa3IM4YHbIX oOyacTel

HAYKH U peIbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh (YHKIIUH,
NEPUOIMYHOCTD (PYHKIMH, OTPAHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (GYHKIUHM, HauOosblliee W HauMEHbIEe
3Ha4eHUs (QYHKIMM Ha TPOMEXYTKEe, HENpepblBHAS (QYHKLUA,
acUMNTOTHl rpaduka (GYyHKIUM, TepBas W BTOpas IPOU3BOJHASA
(GyHKIMK, TEOMETpUYECKHd M (U3UYECKUH CMBICT MPOU3BOTHOM,
nepBooOpaszHas, ONpEeNeNEHHBIM MHTErpajg; YMEHHE HaXOAWTh
acUMITOTHl rpaduka (yHKIHMH; YMEHUE BBIYMCIATH NPOU3BOIHBIC
CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3ULIUU (PYHKIINNA, HAXOAUTh
ypaBHEHHME KacaTelbHOW K Tpaduky (YHKIMH; YMEHHE HaXOJIUTh
MIPOM3BOJIHBIE JJIEMEHTApHBIX (PYHKIMHA; YyMEHHE HCIOIb30BaTh

MMPOU3BOJHYIO UIS UCCIICAOBAaHUA (I)YHKI_II/II\/'I, HaxXoOdUuThb HauOOJIbIINE U




HAaMMEHBIINE 3HAYeHUs! (PYHKIUI; CTPOUTH Ipa)Ku MHOTOUWICHOB C
UCTIOJIb30BaHUEM alllapara MaTeMaTH4ecKoro aHan3a; MPUMEHSTDH
NPOU3BOAHYIO  JUIS  HaxXOXJIEHHS  HAWIydllero pemeHus B
NPUKJIAJHBIX, B TOM YHCIIE COLMATBLHO-3KOHOMHYECKHUX M (PH3HYECKHUX
3ajjadax; HaxOJHWTh IUIOMAAM W OO0BEMBI (UTYp C TOMOIIBIO
MHTErpasa; MPUBOIUTH IPUMEPHl MAaTEMaTHYECKOTO MOJICTHPOBAHHS

¢ moMoIbo nudepeHraTbHBIX YpaBHEHUN

YMeHue omnepupoBaTh NOHATUSAMH: Trpaduk QyHKIuHM, oOpaTHas
byHKIMs, KoMno3unus GyHKIui, muHeHas GyHKuus, KBagpaTHIHAs
byHkuus,  panuoHambHas ~— (QYHKOMA,  CTENEHHAas  (yHKIWS,
TPUTOHOMETpHYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETPUYECKHUE
(GbyHKIMM, TIOKa3aTenbHAs W Jorapugmuueckas (yHKINU; yMEHUE
CTPOUTH TpadUKy U3Y4IEHHBIX (QYHKIIMH, BBITOIHITH PEOOpa3oBaHUs
rpagukoB  (QYHKIMH, HWCIONB30BaTh TpaduKd Ui H3YYCHHS
MIPOIIECCOB U 3aBUCUMOCTEM, TIPU PEIICHUH 3aJ1a4d U3 IPYTUX y4eOHBIX
OpeAMETOB W 33/1a4 W3 PEalbHOW JXM3HHU; BBIpaXKaTh (HOpMyJIaMH
3aBHCUMOCTH MEXIYy BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA U
rpaduku QYHKIUHA 111 pelIeHNs] YpaBHEHUH, HEPAaBEHCTB | 3ajay C
napamMeTpamu; H300paxkaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOKECTBA

peI_HCHI/Iﬁ ypaBHeHHfI, HCEPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJlaud PAa3HBIX TUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJIU U YacTH, Ha IBU)KEHUE, padoTy, CTOUMOCTh TOBapOB
U yCAyr, HajOorH, 3aJaud W3 OO0JACTH YNpaBJICHUS JHYHBIMU U
CeMEMHBIMU (UHAHCAMM); COCTABIIATH BBIPAXKEHUS, YPABHEHMS,
HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHMIO 3aJadyH, HCCIEIOBATH
MOJy4YEHHOE PELICHNE U OLICHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
YMEHHE MOJEJINPOBATh PEajbHbIE CUTyallMM Ha SI3bIKE MAaTEMAaTHUKH;
COCTABJISAITh BBIPAYKECHHUS, YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4yd, HCCIEHNOBaTb  IIOCTPOCHHBIE  MOJCIH €
HCIIOJIB30BAHUEM anmapara anreopsl, WHTEPIPETUPOBATH

HOJ'Iy‘-ICHHBIfI PE3YybTAT

YMmenue ONCpHUpOBaATh IMOHATHAMU: CPECAHEC apI/I(i)MCTI/I‘-IGCKOC,
MEaHuaHa, HauOoJIbIIIeE M HAUMEHBIIIEe 3HAYCHHA, pasMax, IUCIICPCUs,
CTAaHAAPTHOC OTKJIIOHCHUEC YHCIIOBOT'O Ha60pa; YMCHHUC H3BJICKATD,

MHTEPIPETUPOBATh UHPOPMAIUIO, IPEJICTABICHHYIO B TaO/IUIax, Ha




auarpammax, —rpadukax, OTpPaKalollyld CBOWCTBA  pealbHBIX
MpPOIIECCOB U SIBJICHUH; MPEACTaBIATh MHOOPMAIUIO C MOMOIIBIO
TaOJIMIl U JUArpaMM; HCCIIEA0BaTh CTATHCTUYECKUE JaHHBIC, B TOM
YHUCJIe C NPUMEHEHHEM TIpapUyYeCKUX METOJOB M DIICKTPOHHBIX
CpencTB; TpaduyuecKkd HCCIeIOBAaTh COBMECTHBIC HAOIIONCHUS C

IIOMOIIBIO JHAI'PaAMM paCCCUBAHUS U JIMHEMHOM perpeccuu

YMeHue onepupoBaTh MOHIATHUAMM: CIYYaHBIA OMNBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTH C UCIIOJIb30BAHUEM T'paUUECKUX METO/0B; IPUMEHSIThH
(OPMYIIBI CIIOKCHHSI 1 YMHOXKEHUS BEPOSTHOCTEH, POPMYITy MOTHOU
BepoATHOCTH, (opmyny bepuymnu, komOuHaTopHble GAKTHI |
(OpMyIIbI; OLIEHWBATHh BEPOSTHOCTH PEATbHBIX COOBITUH; yMEHHE
OTEpUPOBATh MOHATHSAMH: CiIy4aliHas BeIWYHHA, pacIpeesieHue
BEPOATHOCTEH,  MaTeMaTU4ecKkoe  OXUAAHHWE, JUCHEepCUs H|
CTaHJApTHOE OTKJIIOHGHHE CIlyJailHOH  BeNWYHMHBI, (QYHKIUH
pacmpesieieHuss ¥ IUIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTelIbHOrO0 U
HOPMAJIBHOTO paclpe/iefieHnid; yMEHHE HCIOJIb30BaTh CBOMCTBA
M3YYECHHBIX paclpeneseHuil Juis peleHus 3aiady; 3HaKOMCTBO C
MOHATUAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX
WCCIEAOBaHUI; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YHCENl B MPUPOJHBIX U OOIIECTBEHHBIX SIBIICHUSIX;, YMEHUE
ONEepUpOBaTh MOHATUSMHU: COYETAaHHE, MEPECTAaHOBKA, YHCIIO
COUETaHUM, YHUCIO TepecTaHOBOK; OwWHOM HproTOHA; ymeHue
MPUMEHITh KOMOMHATOpHBIE (DAaKThl U PACCYXKACHUS AJI PEIICHUS
3a/1a4y; OILICHWBATh BEPOATHOCTU PEATBHBIX COOBITUH; COCTaBIIATH
BEPOSITHOCTHYIO MOJEJIb M  HMHTEPIPETUPOBATh  IMOJIYYCHHBIN

pe3ynbTar

YMeHHe omnepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUM yroul,
JNBYTPAHHBIN YTroJI, TPEXTPAHHBIA YrOJI, CKPEIIMBAIOIINECS MPSIMBIE,
MapaJuIEIbHOCTD U IIEPIEHIUKYIISPHOCTD IPSIMBIX U INIOCKOCTEH, YToJl
MEXy MPSMBIMH, YTOJI MEXKIY NMPSMON U IUNIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHE
MEXIy HpPSAMBIMH, paCCTOSTHUE MEXAY IUIOCKOCTSAMH; YMEHHE

HCIOJIb30BATh IIPU PCHICHUU 3aJa4 HU3YUCHHBIC (I)&KTBI U TCOPCMBI
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IUTAHUMETPUH; YMEHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTb  MATEMaTUYECKHE  MOZACIM €  IIOMOILIBIO
T€OMETPUYECKUX IMOHATHM U BEIWYUH, PEIIATh CBA3aHHBIE C HUMH

IMPAKTUYCCKHUE 3aJa4n

YMeHue onepupoBaTh MOHATHAMHU: TUIOMIA b (GUTYpBI, 00bEM PUTYpHI,
MHOT'OTPaHHUK, MPaBUJIBHBIN MHOT'OTpaHHUK, CEueHue
MHOTOTpaHHUKA, Ky0, Mapaienenure], npusma, nupamua, Gurypa u
MOBEPXHOCTh BpallleHHs, LMWINHAP, KOHYyC, mmap, cdepa, Iuiomab
chepbl, IMUIOUIANb IOBEPXHOCTH MUPAMHIbI, MPU3MBI, KOHYCA,
HWIMHIpa, O00bEM Ky0Oa, MNpsAMOYIOJbHOIO Mapajliesenunena,
NUpaMubl, MOPU3MBI, LWIMHAPA, KOHYyca, LIapa, pa3BEPTKa
MIOBEPXHOCTHU, CEYEHHS] KOHYCAa U LWJIMHAPA, TapaJlJIeJIbHbIE OCH WU
OCHOBaHUIO, CEYEHHE Il1apa, IUIOCKOCTh, Kacaromascsi cdepsi,
UUJUHAPA, KOHYCa; YMEHHME CTPOUTh CEUYEHHWE MHOIOTpaHHUKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTIOBEPXHOCTH BPAIICHUS, UX
CEYEHMs, B TOM YHCJIE C MOMOIIBIO JIEKTPOHHBIX CPEJICTB; YMEHUE
NPUMEHSATh CBOWCTBA TEOMETPHYECKHX (UTYp, €aMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHusT H3y4yaeMblXx (Uryp, BBIABUTATH
THIOTE3bl O CBOWCTBAX W MpPHU3HAKAaX TE€OMETPHUYECKUX (uUryp,
O00OCHOBBIBATH WM  OMpPOBEpraTh HX; YMEHHE MPOBOAMTH
KJIacCUpUKALMI0 (QUIyp MO pa3IuyHbIM IPHU3HAKaM, BBIIOJHSTH

HeO6XOI[I/IMBIe AOIMOJIHUTCIIBHBIC TTIOCTPOCHUA

YMeHue onepupoBaTh IMOHATUSAMHU: JBH)KEHHE B MPOCTPAHCTBE,
napajuIeNbHBINA TIEPEHOC, CHMMETPHSI Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NOJ00Ms, MOAOOHBIE (UIYpHI;, yMEHHUE
pacrio3HaBaTh paBHbBIE U MMOI00HBIE (GUTYPHI, B TOM YHUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh FT€OMETPUUECKUE OTHOIIECHUS
MIPH PEIICHU! 33]a4; HaXOJUTh TeOMETPUUYECKHE BEJIHMUUHBI (JITHHA,
yroj, TIOmaab, 00bEM) MPH pPELIeHUH 3a7ad U3 JIPYTUx y4eOHBIX
NpEeIMETOB M W3  peallbHOW  JKM3HH,; YMEHHE BBIUUCIATH
reoOMeTPUUECKUE BETMYUHBI (JJTMHA, YTOJI, IJI0IIa]b, 00BEM, IITONIA/Ib
MMOBEPXHOCTH), HCIIONIB3YsI M3yYCHHBIE (OPMYIIBI U METONBI, B TOM
qucie: IUIOMIAb MOBEPXHOCTH MHUPAaMUBL, TNPHU3MBI, KOHYCA,

OWIMHApa, IUomanab cdepel; 00béM Kyba, MPSIMOYTOJIBLHOTO
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napaieNienurnea, TUpaMUIbl, MPU3MBIL, HWIHHIPA, KOHYyCa, IIapa;
YMEHHE HaXOJIUTh OTHOIICHUE 00BEMOB MOAOOHBIX (PUTYD

YMeHHe OnepupoBaTh TOHATHSAMH: MHPSIMOYTOJbHAas CHUCTEMa
KOOpJIWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOpOB, NPOM3BEICHHE BEKTOpA HAa YHCIO, PA3JIOKEHHE
BEKTOpa 1O 0a3ucy, CKaJsIpHOE MPOU3BEICHHUE, BEKTOPHOE
MPOU3BEJCHNUE, YroJd MEXIY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBIA U KOOPJIUHATHBIA METOJI JUISI PEHICHHS TE€OMETPUICCKUX

3a/1a4 ¥ 33714 IPYyTrux y4eOHBIX MPEAMETOB

YMeHne BbIOMpATh MOAXOMANIMKA METOJ Ui PpEIICHUs 3a]auu;
[IOHMMAaHUE 3HAYMMOCTHM MaTeMaTUKH B W3YYEHHHM IPUPOJHBIX U
OOIIIECTBEHHBIX TPOIECCOB U SBICHHI;, yMEHHE paclo3HABaTh
IIPOSIBJIEHUE 3aKOHOB MaTEMAaTHKU B MCKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUM pPOCCUHCKOM M MHUPOBOU

MaTeMaTH4eCKOMH HAayKHn

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbIX HA

EI'2 10O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
11 Hatypanbable u nensle uncina. [Ipu3Hakyu JeNMMOCTH LIETIBIX YNCEI
12 Panyonanehele uncina. OOBIKHOBEHHBIE M JECSATUYHBIE JPOOU, MPOLIEHTHI,
' OecKOHEYHbIE IEPUOANYECKHE JPOOH
13 ApudpmeTnueckuii  KOpeHb ~ HaTypajibHOW  crtemeHu.  JleiictBus ¢
' apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEEHH
14 Crenenp ¢ nenslM nokazareneM. CTeneHb € palMOHAIBHBIM I10KAa3aTEIeM.
' CBoiicTBa cTENEHN
15 CuHyC, KOCHHYC M TaHI€HC YHUCIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(MbI
HetictButenbHble 4ncia. ApuMeTHdeckue Oomepanu C JACHCTBUTEIbHBIMHU
1.7 yuciaamu. [TpuGnuxEHHble BBIYMCICHHUS, MPaBUa OKPYIJIEHUS, MPUKUIKA U

OILICHKA pe3yJibTaTa BBIUMCIICHU M




1.8

[Ipeobpa3zoBanue BeipaxeHUn

1.9 KommuiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie 1 poOHO-pallMOHATILHBIC YPAaBHEHUS

2.2 HppanronanbHble ypaBHEHHS

2.3 Tpuronomerpudeckue ypaBHEHHS

24 [TokazaTenbpHbIC U JOTapU(MHUUECKUE YPAaBHEHUS

2.5 Lesnbie u 1poOHO-pariOHaNbHBIE HEPABEHCTBA

2.6 WppanuonaibHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOTapuPMHUECKIE HEPABEHCTBA

2.8 TpuronoMmeTpuyecKre HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEeHMs, HEPaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

211 Matpuua cucTemsl IMHEWHBIX ypaBHEeHUN. OnpenennTenns MaTpULIbl
3 OyHKIMH U TpaduKu

31 OyHKIMs, criocoOsl 3ananus GpyHkuu. ['padux dynkuun. BzaumHo obpatHbie
' byukun. YétHele u HeuéTHble pyHkuuu. [leprognueckue GpyHKInm

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHWW QyHkumu. Hymu ¢GyHKUIUU.

3.2 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DyHKIIHH.

' MakcuMyMBI 1 MUHUMYMBI QyHKIHH. Hanbosbliee 1 HanMEHbIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

33 CrernenHast QyHKIIMS ¢ HATypaJIbHBIM U IEJBIM TTOKa3zarenaeM. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn

34 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpaduKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, KX CBOMCTBA U TpaduKu

36 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHkui. CBoHCTBAa (QYHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCIIEIOBATEILHOCTEN

38 ApudmeTrndeckass W TeoMmeTpudeckas mporpeccur. Dopmyna CIOKHBIX
' MIPOIICHTOB
4 Hauana marematnyeckoro aHaamsa

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (YHKIIHMA




[IpumeneHre Mpou3BOIHONW K MCCIENOBAaHHUIO (PYHKIMI HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIIero ¥ HaMMEHbIIero 3Ha4eHus (pyHKIuu
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHokecTBa 1 JIOTHKA
51 MHoOecTBO, Onepanuu HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALICHUS
7.5 KoopauHatsl 1 BEKTOPBI

JOKYMEHT NOANMCAH
SNEKTPOHHOW MOAMUCHIO
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