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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEeUMBAECT MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JAPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJICHUS 3aKOHaMH (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMAaHUsl OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PaCCyXIaTh AEAYKTHBHO, MCIOJIb30BAThH
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Aisredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAIUH,
VUHTEPHpPETAllUd  TOJYyYCHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTEIbHBIM BOCIHMTATENbHBIM MOTEHIIHMAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 MOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOANYECKUEe TuHuu: «Yucna
U BblUKCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBIA KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX TOCJIeI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusl 0co0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolIMMCsl MHOKECTBAa HATYypalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M ONEepaluu: JEeJICHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, O0COOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMM MX MPUMEHEHUS JUIsl PELIEHUs Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ poJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKpETH3aIHs.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasaene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepKaimx mnapamerpsl. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HAaWOONBIINX M HaUMEHBIINX 3HAYEHUN (QYHKIIHH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U Jiorapupmel. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB M HEPABEHCTB. Airedpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHUE
yaensercss (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIpaXKaTh 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOM, Tpaduueckoid u ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTh HMX HauOONbIIMNE W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MUIOMAaAu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
MO3BOJISIET HAXOJWTh HaWJIydlllee pEHIeHHWe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE W UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHM, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHUECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HAayKH CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBuiI, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIEIEH peaTbHBIX
CUTyalluii, WCCIEeNOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTrpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOTo Kypca IIMPOKO HMCIOJIb3YeTCs I pelleHus MpUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Hagyaia
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 gaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PeaJTbHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYUCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIUYHNCICHUMH.

Crenenr ¢ menbpIM  mnokaszatreneM. bmaom Hrerorona. MHMcmonp3oBanme
noAXOsAIEeH (GOpMBbI 3alMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. J[leciTuuHbIE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS TOKa3aTEIbHbIX

YPaBHECHUM.
[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpU4ECKUX YPaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe QpyHKuMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NIOCJIEOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpUYeCKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIMATBHBINA POCT. Uncio e. @opmyiia ClI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealdbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOuYkM paspbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIHUH.

MHo:kecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YDAaBHECHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, alropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEro pElICHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMS CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
orpenenéHHoro nuterpana no gopmyne Horotona-JleiiOnuna.

[IpumeHeHne MHTErpaja s HAXOXKICHHS IUIOMAAEeH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr U Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue JeiicTBus:

BBISIBJIAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOUM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIIEJICHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecCa, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALUIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COINOCTABIIATh CBOM CYXAEHUSA C CYXICHUSAMHU APYTMX YYAaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPEe3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUHU.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMM KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJIUBUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBBIX Gopmax paboThl (00CYkIAECHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMU: PAIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOIYJIb ACHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3y/bTaTa BHIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUSMHU: MHOTOUWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX ypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MATpULbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCIECHHS €ro 3HayeHus,
NPUMEHATh ONPENEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEOBATh ITOCTPOEHHBIE MOJEIM C ITOMOIINBI0 MaTpPUIl W OIPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHUN;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHbBIE, MOKAa3aTEeIbHbIE U
JorapupMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIbHBIX
NEPEXO0B WIIM OCYILIECTBIISASA POBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHIATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (PYHKLINH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajJbHbIM U LEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh MOHATUSAMU: JMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE MCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauyana mareMaTH4eCcKOro aHajJmu3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELIECHUs PpEeaJbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: NIE€pBasi U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIpPEAEIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
nenbix yucen, HOJl n HOK naTypasibHBIX 4uMcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CBOOOJHO OMEpPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, MMOKa3aTebHBIE U
jJorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI [T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUN U HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKUe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHIATHAMHU: TpPaPUKA TPUTOHOMETPHUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

UCIIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOoJUTh HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHA HETPEPHIBHON Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: IEpBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 )
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BolpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 11 0




11 KJIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 )
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{eﬂml sﬁl?;IZOBaTeHLHLIe
padoThI padoThI pecypes:
| [ToBTOpEHNE MOHATUIN U METO/10B 7-9 |
KJlacca
) [ToBTOpEHME MOHATUI U METOJI0B Kypca 7-9 |
KJ1acca
3 [ToBTOpEeHue NOHATHII U METOAOB Kypca 7-9 |
KJlacca
4 BxonHas koHTposbHas paboTa 1 1
5 MHuosxecTBo. Onepanuu HaJ MHOXXECTBAMHU |
U uX cBoiicTBa. Jluarpammel Ditnepa-Benna
6 IIpuMeHEeHNnEe TEOPETUKO-MHOKECTBEHHOTO |
anmapara s peleHus 3a1a4
Panmonanshbie uncna. OOBIKHOBEHHBIEC U
7 JeCSITUUHBIE TPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE ApodH
2 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHrs MPUKIaIHbIX 3aa4
JelictBuTensHble yncaa. PanionanbHble U
9 uppalroHaibHbIe YnciaApudmerndeckue 1
olepalyu ¢ JEHCTBUTEIbHBIMU YU CIaMU
10 Moaynb IeMCTBUTENBHOTO YUCTIA U €T0 |

CBOMCTBA




11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHoBHBIE MCTOJbI pCHICHUSA LCIIbIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

17

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoroumneHsl ¢ HenbMu Kod(hpuiineHTamu.
Teopema Buera

Pemenne cucreM TMHEHHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUMN.
Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUIN CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpULBl 2X2, €T0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

21

[IpumeneHue onpeaenuTens sl pelieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHUM




22

23

Pemenne npukianHbIX 3a4a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

24

KonrponsHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUH"

25

26

27

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmnuo obparubie pynkmmnn. Kommosurmst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

OO0nacTh onpeeICHus] © MHOKECTBO
3HadeHuil pyHkuuu. Hymu GyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YéErHble ¥ HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HauMeHbllIee 3HaYeHHE
(GYHKIIMY Ha IPOMEXKYTKE

Jluneiinas, KBaJpaTu4Has U JIpoOHO-
TUHEWHas QyHKIUH

DJIEeMEHTapHOE UCCIEOBAHUE U
MoCTpOeHHEe rpauKOB ITHUX QYHKIUN

32

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTPOCHUE TPAPUKOB ITUX YHKITUN

33

CrereHs ¢ T CJIBIM ITOKAa3aTCIICM. bunoMm




Hrrotona

CrereHs ¢ LICIBIM IOKa3aTeneM. buaom

34 HeroTona
Crenennast pyHKIUS C HATYPAJIbHBIM U

35 LeNbIM TIoKa3aTesieM. E€ cBoiicTBa u
rpadux

36 KonTponbnas pabora: "Crenennas
¢bynkuus. E€ cBolicTBa u rpaduk”

17 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHM,
CoJIeprKallMX CTENEeHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/]Ibl PELIEHUS UPPALMOHAIBHBIX
YpaBHEHUI
WppanmonansHble ypaBHeHNsA. OCHOBHbIE

43 METO/Ibl PELIECHUS NPPALMOHAIBHBIX
ypaBHEHUH
Hppaumnonanbusie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN




UppalMOHATIBHBIX YpaBHEHUI

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

46 UPPalMOHAIBHBIX ypaBHEHUN

A7 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHATIbHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIIBHBIX YPaBHEHUI
CBoiicTBa U rpaduK KOpPHS N-0i CTETICHN

49 Kak (QyHKIIMH 0OpaTHOI CTENEHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CaoiicTBa U rpaduKk KOpPHS N-0i CTETIEHN

50 KaK QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelleM
KonrtponsHas pabdora: "CpoiicTBa u rpadux

51 KOpHS n-0M creneHu. MppanroHanbHbIe
ypaBHEHHUS"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHaJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

54 CreneHb ¢ palluOHaJIbHBIM MTOKA3aTeJIeM U
e€ CBOCTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUU A5
peuieHust ypaBHEHH

57 Hcnons3oBanne rpaduka QyHKIIUN 15

pelIeHNs] ypaBHEHUI




IlokazarennHBIC YpaBHCHMU. OcCHOBHBIE

58 METO/Ibl PELICHNUS [10KA3aTEIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METOJbI PEIIEHUS TTOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHEeHUSI. OCHOBHBIC

60 METO/bI PEIICHHS TOKA3aTEIbHbIX 1
ypaBHEHUH

61 KonTponbnas padora: "[lokazarenbHas |
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm yucna. CpoiicTBa orapudpma 1

63 Jlorapudwm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CoiicTBa Jorapudpma 1

65 JlecATUUHBIE U HaTypaJibHbIE JTOTapr(pMbI 1

66 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1

67 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
sorapupmbl

68 [TpeoOpazoBanme BhIpaXXEHUN, CONEPKAIIIX 1
Jorapu@msl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 |

peLIeHusl ypaBHEHUN




Hcnons3oBanue rpaduka QyHKIUU A5

73 pelieHusl ypaBHEHU N
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE ITEPEXO/Ibl B pEILICHUH
JorapupMUUECKUX YpaBHECHUN

73 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
JorapupMHUUECKUX ypaBHEHUN

79 KonTponbnas padora: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOT'O apryMeHTa

31 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YKCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 OIIpeEIEHUE TPUTOHOMETPUUECKHUX

(GYHKIMN 9MCIOBOTO apryMEHTa




Tpuronomerpuyeckasi OKpy>XKHOCTb,

85 onpeJieJIeHUe TPUTOHOMETPUUECKHIX 1
(GyHKIMN 9MCIOBOTO apryMEeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAYKECHU I

o1 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX 1
BBIPAKEHU I

90 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX |
BBIPa)KCHU I

93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAKECHUIN

94 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHHUN 1

95 Pemennie TpUroHOMETpUUECKUX ypaBHEHUN 1

96 Pemenne TpUroHoMEeTpUYECKUX ypaBHEHUI 1

97 Pemrenne TpuroHoMeTpu4EeCKUX YpaBHEHUN 1

98 Pemenne TpUroHoMEeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN 1

100 Pemenne TpUroHoMEeTpUUECKUX ypaBHEHUI 1
KonTponbHas pabora:

101 "TpuUroHoMeTprYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPAaBHEHUS "

102 ITocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS |

nocienoBaTelsHoCTeER. MeTon




MaTeMaTH4IeCKOMI HMHAYKIOUHU

MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 rnocueaoBarebHOCTH. McTopus aHanusa
0ECKOHEYHO MaJsbIX

104 Apudmerndeckas Iporpeccust

105 I'eomeTpuueckas nporpeccust

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast
nporpeccus

107 CymMa 6eckoHeuHO yObIBaroIei
Tr€OMETPUYECKON ITPOTrPECCUU

108 JIMHENHBIN U SKCIOHEHIIUATIBHBIA POCT.
Yucino e. Popmyra CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIMATIBHBIA POCT.
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB

110 Hcnonp30BaHne IpOrpeccuy s peleHUs
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtponbHas pabora:
"[locrenoBarenbHOCTH U IpOrpeccuu’”

112 HenpepriBHble GYHKIIMN U X CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa QyHKIIHMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl PEIICHUS

HEPABEHCTB




MeTO,I[ HWHTEPBAJIOB JJIA pCHICHUSA

117
HEPABEHCTB

118 Metoa HHTEpPBAJIOB JUIsl pELLICHUS
HEpPaBEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKIMN 1715 pelieHus 3a1a4

120 IIpuMeHeHMEe CBOWCTB HENIPEPBIBHBIX
GYHKIUH 1715 pereHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIUU

122 Onpenenenue, TeOMETPUUYECKUI CMBICI
MPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUN CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIUU

125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIMHA

126 [Tpon3BoiHbIE NIEMEHTAPHBIX (HYHKLINH

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

128 IIponsBoHas CyMMBI, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIIUH

129 [Ipown3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIHUH

130 [Ipon3BoHast CyMMBI, TPOU3BEACHMUSI,
YaCTHOTO M KOMITO3ULIUU (YHKIUI

131 KonrponsHas padora: "[IpouzBoanas”

132 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL




3HaHuii: "YpaBHeHus"

[ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS

133 3HaHuil: "OyHkun" !
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 Hrorosas koHTpobHas paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 11

[MTPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpeHue nousTHII 1 METO0B Kypca 10
KJlacca

[ToBTOpenue noHsaTHII 1 METOIOB Kypca 10
KJjlacca

[ToBTOpenue noHsaTHI 1 METOIOB Kypca 10
KJlacca

BxonHas koHTposbHas paboTa

[Ipumenenne npou3BOIHON K
UCCIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
Haxoxxnenne HanOoIbIIero u

HAaMMEHBIIETO 3HAYCHUST HETIPEPBIBHOM
(GyHKIIMH Ha OTpE3Ke




10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpE3Ke

Haxoxnenne HauOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMIPEPHIBHON
(yHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbLIErO U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpoON3BOIHOM IS
HaXO0XICHUS HaWIY4Ilero peleHus B
MIPUKJIAHBIX 3a7ja4ax

14

15

16

17

[Ipumenenne npou3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIEro PEIICHUs B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOT0 (GOPMYIION UK
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

Komnozunus GyHkiuit

18
19

Komnozunus ¢pyHkimit

Komnozunus GyHkiuit

20

['eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH




['eomerpuueckue 0Opas3bl ypaBHEHUN Ha

21 KOOPJAMHATHOM INIOCKOCTH

2 Kontponbnas padota: "MccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM"

3 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

’s [TepBooOpazHbie 3eMEHTapHBIX (HYHKITUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKuii CMBICI
UHTErpana

7 Brruncnenue onpenenéHHOro HHTerpaa
o gopmyne HeroTona-JleliOuuma

)3 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

79 [IpumeHeHne nHTerpaia i HaXOXKACHUS
iouaiel IIoCKux Guryp

30 IIpumeHeHne nHTErpana s HaxoKIACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit quddepeHnInaIbHbIX
ypaBHEHUH

0 [Ipumeps! pemenuit quddepeHnInaIbHbIX
YpaBHEHU
MaremaTnueckoe MOJAEINPOBaHHE

33 peabHBIX MPOLIECCOB C MTOMOILBIO
mudepeHIHaTbHBIX YpaBHCHUM

34 Konrponsnas pabdora: "[leppooOpaznas u




uHTerpan’

Tpuronomerpuueckue GyHKIUH, UX

35 .
CBOICTBa U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U TpaduKu

18 Tpuronomerpuieckue GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu
O160p KOpHEI TPUTOHOMETPHUUECKHIX

40 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPAaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpuuecKux
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienue TpuroHoMeTprUUYECKUX




HCPaBCHCTB

Pemrenne TpuroHOMETpU4ECKUX

47
HEpPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PETICHUS
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PETICHUS
MppaIMOHATFHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
UppaloOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS

HMPPALMOHAIIbHBIX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

60 UppaoHaTbHBIX HEPABEHCTB

61 I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH

2 I'paduueckue METObI pELICHHUS
MppaIMOHABHBIX YPAaBHEHHHA

63 I'paduueckue MeTo bl peLIeHus
II0OKA3aTENIbHBIX YPABHEHUI

64 I'paduueckue MeTo bl peLIeHus
[OKa3aTeJIbHbIX HEPABEHCTB

65 I'padrueckue METOIbI pELICHUS
JorapuMUIECKUX ypaBHECHUI

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS

68 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

70 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS

71 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

HEPABEHCTB




Kontponbnas padota: "UpparnmoHaibHblie,

72 MoKa3aTebHbIE U JorapudMudeckue
HepaBeHCTBa"
KowmrmiekcHbie uncia. Anredpanyeckas v

73 TpUTrOHOMETpHUecKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa
KomriekcHele uncna. AnreOpanydeckas u

74 TpUrOHOMETpHUecKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepauu ¢
KOMIUIEKCHBIMU YK CIIaMU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM TUIOCKOCTH

73 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOW TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa
[IprmeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYecKUX U reOMETPUUECKUX
3aja4

2 Konrtponsnas padora: "KomruiekcHbie
gucia"

83 Harypanbnble u niensie yucia

84 HarypanbHblie U 11enble ynucna




HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTHU

85
LIEJIbIX YUCEl

26 [IpuMeHeHne NPU3HAKOB 1€TUMOCTH
LEJIBIX YHCell

g7 [IpumeHneHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJ u HOK

28 [IpuMeHeHne NPU3HAKOB J1€TMMOCTH
uensix yucen: HOJl u HOK

29 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpuMeHeHne NPU3HAKOB J1€TUMOCTH

91 LEJIBIX Yncell: aroput™ EBkina uis
pelIeHns 3a1a4 B LIEJIbIX YHCIax

9 KontponbHas pabota: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

94 PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTE PallMOHAJIbHBIX YPaBHEHUN
OCHOBHBIE METObI PELIEHUSI CUCTEM U

96 COBOKYITHOCTEN MPpALMOHAIbHBIX

YpaBHEHUH




97

98

99

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OcCHOBHbIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbBIX
ypaBHEHUU

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4YeCKUX
ypaBHEHUH

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]a4 U3
pa3aMyYHbIX 00JacTe HayKH U peaslbHON
YKWU3HM, HHTEPIIPETALUs TOJTY4EHHBIX
pEe3yJIbTaTOB

102

[IpuMeHeHne cuCTEM K pELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]a4 U3
pa3aMYHbIX 00JacTel HayKH U pealbHON
YKU3HH, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

103

[IpuMeHeHne HEpAaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTei HayKH U peallbHOMN
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yabTaToB

104

Kontponbhas pabora: "Cuctemsl
paMoOHATEHBIX, UPPAIIHOHATEHBIX




105

[I0Ka3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHH"

PanmonanbHble ypaBHEHHUS ¢ TapaMeTpaMu

106

107

PanmonansHble HEpaBEHCTBA C
rapaMmeTpamu

PaI_[I/IOHaJ'H:HBIC CHUCTEMBI C IIapaMeTpaMu

108

HppaunoHaiibHble ypaBHEHUA,
HEpPABEHCTBA C MapameTpaMu

109

110

HppannoHanbHble CUCTEMBI C
napameTpamu

[TokazarenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

112

113

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHEHHUS,
HEpaBEHCTBA C TapaMeTpaMHu
Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

115

116

TpuronomeTpudecke ypaBHEHHUS C
rapameTpamu

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuronomeTpruyeckue CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MaATEMATHYCCKUX MO,ZIGJ'IGfI PEAITBbHBIX
CUTYallUil C MOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue




MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalUi C IIOMOIIbIO CUCTEM YPABHEHUI
C mapameTpaMu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MaAaTEeMAaTHUYCCKUX MO,Z[CJICI;'I PEAIBHBIX

19 CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI
C mapaMeTpaMu

120 KonTponbnas pabora: "3amnauu ¢
napamerpamu"

121 [ToBTOpeHue, 0600IEeHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

122 [ToBTOpeHME, 0000MIECHNE,
cucTeMarusanus 3HaHui: "YpaBHeHnus"
[ToBTOpenue, 06001IeHNE,

123 CUCTEMAaTH3alysl 3HaHU|: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 06001IEHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"

125 [ToBTOpenue, 06001IeHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

126 [ToBTOpenue, 060061IeHNE,
cucreMarnsanus 3Hanui: "Hepasencraa"
[ToBTOpenme, 0600MIEHNE,

127 cucrtematusanus 3Hanuii: "[IponsBoHas u
e€ npumeHeHue"
[ToBTOpenme, 0600MIEHNE,

128 cucrtematusanus 3Hanuii: "IIpousBoaHas u

e€ mpuMeHeHue"




[ToBTOpeHmEe, 06001IECHNE,

129 cucreMarusauus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IIEeHNE, 1
cucreMaTu3anus 3HaHu: "OyHkuun"

132 [ToBTOpeHme, 06001IICHNE, |
cucTeMaTu3anus 3Hanui: "OyHkun"

133 [ToBTOpeHME, 0000IIECHNE, |
cucreMaTu3anus 3HaHu: "Oynkuun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1

135 HToroBasi KOHTpoJbHAsA paboTa 1 1

136 [ToBTOpEHuUe, O606H.[CHI:IC, |
cucTeMaTu3alys 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 136 1

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MNOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsSI U IECATHYHAS IPOOb, IPOICHTHI

1.2

1.3

BeimonuATe  apudmMernyeckue  Oomepanud € PAalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUS, UCIIOJIB3Y: MpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJBIM IOKa3aTejeM, CTaHAapTHas
¢dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JAEHCTBUTEIbHBIX YUCEN JUIs
pelLeHHs] IPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIjla  4epe3  OOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKIHH

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh TMOHATUSAMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HpPpalMOHAIbHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
VUPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHA W HCEPABCHCTBA JIsI PCHICHUA MATEMAaTUYCCKUX
3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

2.5

MopenupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aiareOphbl, COCTABIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3a7a4M, HUCCIEN0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM armapara aireopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTb MOHATUAMU: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh
ONpeNeieHuss W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MOHATUSIMHU: YETHOCTH W HEUYETHOCTh (QYHKIMH, HYIH

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (PYHKLINHU, KBaAPATHUHOW (PYHKIIUH,
CTETIEHHOW (D)YHKIIMU C LIEJIBIM MTOKa3aTesieM
Hcnonw3oBarh rpaduku (QyHKUMHA [JI1 UCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuH 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIAasi TreoMeTpuYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yOBbIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEM U Mporpeccuid  ams
’ pellIeHUs peabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSAMHU: MHOKECTBO, ONIEPAIIMN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
peIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEIENIEHUE,  TEOpeMa,  CIEICTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMM: HaTypalbHOE, LEJI0€ YHUCIO0; HCHOIb30BaTh
1.1 NPU3HAKU JEIIUMOCTHA IEJNBIX YHCEN, PA3JIOKEHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJISl PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudM 4Yucia, AECITUYHBIC M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH  CBOWMCTBA CTENEHUM [UIsl TPeoOpa3oBaHUs  BBIPAKEHUH,




ONCpHUpOBaTh MOHATHUAMHU: ITIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

2.3

BeimonHATe mpeoOpa3oBaHMsl BBIPAKECHHUN, COAEPIKAIIMX JIOTapu(MBI,
ONEepPHPOBATh MOHATHAMU: JIOTapU()MUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pemaTh OCHOBHBIE THIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTeI;'IHIPIX TPUTOHOMECTPUUCCKHUX HECPABCHCTB

24

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJI PELICHHS IIPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUd Ha S3blKe anreOpbl, COCTABIAThH
BBIPQXCHMSI, YpaBHEHMS, HEPAaBEHCTBA M CHCTEMBI IIO YCJIOBHIO 3aJayH,
HCCJIEI0BATh TIOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM allrapara ajareopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
HaVMEHbIIIee 3HAaYeHUs (DYHKIMHM Ha MPOMEXYTKE; MCIOIB30BATh WX IS
ucclie1oBaHus (QyHKIMH, 33JaHHOU IpaduKOM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPAapUKH MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IJIOCKOCTH M MCIIOJIb30BATH JUUIS PELICHUs YPABHEHUN U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH T'padUKH JTUHEHHBIX ypaBHEHUN
Y UCTOJIb30BaTh UX JJIS PELICHUS CUCTEMbI TIMHEHHBIX YpaBHEHHMA
Ucnonp3oBare rpaduku (QyHKIUNA 1T UCCIIENOBAHUSI TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTremMaTudyeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (QYHKINS, TPOU3BOIHAS (DYHKIINH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJIHOW JUIs
peleHus 3a1ad

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKLIUH

4.3

4.4

4.5

Hcnonp3oBaTh  OPOM3BOAHYIO  JJII  UCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M SKCTPEMYMBI, NPUMEHSTh PE3yJbTaThl HCCIEIOBaHUS K
MOCTPOEHHUIO IpaUKOB

Hcnons30BaTh IMPOU3BOAHYIO I HAXOXACHHUA HAWITYYHICTro PCIICHHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC COOUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IOHATHUAMMU nepBoo6pa3Ha;1 U HUHTCrpajl; IIOHUMATb
I‘COMCTpI/I‘-ICCKI/Iﬁ )51 (I)I/I3I/I‘-IGCKI/II>'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHbIX (YHKIMH, BBIYUCISATH UHTETPaj
o popmyne HeroTona — Jleitbnuna




4.7

Pentate NPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHaIH3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE JIpOOM, IPOLICHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHIecKre oNepalnnun ¢ palMoHaIbHbIMU
' YucIaMu, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHul. [Ipumenenue npo6eil 1 npoueHToB
JUIS PeLIeHUs IPUKJIaJHBIX 33/1a4 U3 Pa3JInYHbIX OTpAciel 3HaHUM U peanbHOHN KU3HU
JeiicTButenpHble yncia. PanmonaneHble U HppalMoOHaIbHbIE Ykciia. ApudmMeTnyecKkue
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YucinaMu. [lpuGnukEHHBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nenbiM nokaszareneM. CtangapTHas GopMa 3anicH AeHCTBUTENFHOTO YHCIIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEHCTBUTENbHBIX YUCEN I PEICHUs
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuUMETHYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppanimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' Pa3IUYHBIX 00J1aCTe! HayKH U pealibHOM JKU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
3.3 CrenenHas QpyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 TpuronomeTrpuyeckass OKPYXHOCTb, OIpEAEIeHUE TPUTOHOMETPUUECKUX (DYHKIUH
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMeTpuueckas nporpeccuu. beckoHeyHo —yObIBaroIas
4 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OecKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
' nporpeccud. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauud Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —anmapara Jjisi ONHCAaHUS pPeabHbIX
MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOKMCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHHBIX YpaBHEHUN. Pelienne npukiiagHbiX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4
' W 3a]1a4 U3 pa3IMyHbIX 00JacTell HAyKH U PeallbHOM KU3HH
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢GyHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumymMbl 1 MUHUMYMBI GQyHKIUU. HauOomnblliee W HauMeEHbIIEe 3HAUYCHUE
(GYHKIINHY Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA U TpaduKu




33 [oxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
34 Hcnonp3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBI€ BO3HUKAIOT NpPU PEIICHUH 3a4ad M3 JPYTUX Y4YEOHBIX MPEAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [IpousBoaubie 31MeMEHTapHBIX (QyHKUUNA. DOpMyNbl HAXO0XKAEHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre mTPOU3BOIHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxosxaeHne HauOOoJbIIEro M HaMMEHbLIEro 3HayeHUs (yHKIUU Ha
OTpe3Ke
[Ipumenenne mpou3BOIHON sl HAXOXKIAEHUSI HAWIYUILErO PEIIEHUs! B IPUKIIATHBIX
4.5 3amadax, Ui OMNpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKuil CMbICI. BblyricieHue UHTErpana mo

dopmyne Hetorona — JleiiOnuna




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (P OPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW HHIYKIIUH;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHHUH 3a1a4, OUCHHUBATDb
JIOTHYECKYI0  TMPAaBHIBHOCTh  PACCYKICHHI, YMEHHE OIECPUPOBATH
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOXKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJIBb30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OmrucCaHusd p€ajlbHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UHUCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAallMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIIUH 00Iunit
JenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C MOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB MW CHUCTECM; YMCHHUC pCLIATb YPABHCHUA,
HCPaBCHCTBA M CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacrei HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTeJbHOM K rpaduky
(GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOoBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAueHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/adax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOIrO MOACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIWH, MOKa3aTenbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuH 3a1a4d U3 APYruX y4eOHBIX NPEeIMETOB W 3aJad U3 peajbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CHUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIEKaTh, MHTEPIPETHPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO TabmWIl W JAuMarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYalWHOTO COOBITHS; YMEHHE BBIYUCISTH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CllydaiiHas BEIIMYMHA, pPAaCHpeesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHI Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMHE: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM J0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSIMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjaiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOIpaHHHKa, W300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWMCTBAX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue  omnepupoBaTh  TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKUE OTHOILICHHS TIPU
peIICHUN 3aJla4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIMHA, YTOJI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJbL, OOBEM, IUIOMANb TOBEPXHOCTH), HCIIOJB3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapajUIeNIeuIela, TUPAMUIbI, TPU3MBI, [THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpZ[HHaTHLIP’I METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r; IOHUMaHHC
SHAYUMOCTH MATCMAaTUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3daKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTeneHH. JleWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETIEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUEcKre HEPaBEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuna cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPHUILIbL
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

Anre0Opa u Hauana MmaTeMatuyeckoro anainu3za. 10 kinacc. YueOnuk - Hukonbckuit
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Anre0pa u Hadana MaTeMaTHdeckoro ananusa. 11 kimacc. YaeOHuUK -
Hukonsckuit C.M. u np. bazoBerit u npodunsHEI ypoBHH., MOCKBa,

"IIpocBemienne"
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