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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUUBAECT WHCTPYMEHTAIbHYIO 0a3y ams
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE O0y4arolUXCcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca OOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKja/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJAJECHUS 3aKOHaMH (U3HMKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX /IS JajbHEHUIIero oOpa3oBaHUsA U B
MOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIIOJIBb30BAThH
0000IIeHNEe ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMAaTHUYECKUX MOJEIIEN peallbHbIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCS C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHpOAE, HaykKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENbHBIM IMOTEHI[UATIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyIoleld MpOJOIKUTENbHOM  KOHIIEHTpAalMd BHHUMAaHUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3yJbTar.

B ocnoBe Mmeroauku oOyueHus aiaredpe M HadyajlaM MaTeMaTHYeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COAEpKATEIbHO-MEeTOANUecKre TuHuM: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoXecTBa M JIoTUKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBI KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, Y HUX MOCJIEI0BaTENbHO (popMUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3zoBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHusl 0co0O€ BHUMaHue  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroImIMMCs MHOKECTBAa HATYpPalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEpPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJbIX YHCEN, OCOObIe CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpaTbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS JUIsl PELIEHUs Pa3iMyuHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJIBKY B KaXKJIOM
pasnene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HAaWOONBIINX M HaUMEHBIINX 3HAYEHUN (QYHKIIHH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jorapudmsl. brarogaps uzydeHuio aiaredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepurana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercs (OpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HoOi dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK M MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMAAn (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUSI MAaTeMaTHYECKUX MOJENIe peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoOCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroliuecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIECIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJIETEH peaTbHbIX
CUTyalliii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs /I pelieHus] MPUKIaAHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpHOCT 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS NPHUKIAJAHBIX 3a7a4
OpraHu3yeTcs B MPOIIecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaTbHOU KU3HM.

JlelictBuTenbHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIUYHNCICHUMH.

Crenenb ¢ wmenabiM  nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (OPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JlenleHue MHOrowieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnenramu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI perieHus

JorapupMUUECKUX YpPaBHECHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyaldd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (yHkuM. B3aumMHO o0OpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUUU. [lepuoanueckue
¢yskuun. IIpoMexyTKn MOHOTOHHOCTH (PYyHKUMU. MakCUMyMbl U MHHHMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IIPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHajin3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NOCJIEOBATENBHOCTH. MICTOpHST BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMEeTpUUEeCKOn
MPOTrpeCCUn. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoueHTOB. Mcrnonb30BaHWE MPOTrpeccUur JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K rpaduKy QyHKIIHH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO ammaparta s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, NHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpEepPbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs MHpolecca,
3aJIaHHOTO (HOPMYJIOH MU TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[Ipumenenue wHTErpana ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIbI0  IuddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIMIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpoIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  IPAKTUKH, TIOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWW MEXKAYy TMOHATUIMH, (HOPMYITUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

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

BBISBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCJIENOBATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOopMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTHUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIIBUTATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(POPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH IpapuecKu;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
Heas MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IMOHUCK
pPEILIEHHUs], COMOCTABISATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4IE€TOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YIETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ynibTara pPelicHHs
MaTeMaTHYECKOH 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYaJTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETO BKJaJa B OOIIMNA MPOAYKT MO KPHUTEPUIM, CHOPMYITHMPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIIETYIONTUE
MpPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCI0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIPOOM W TPOLIEHTHI ISl pEIIeHWs TPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpMY 3aIKMCH NEUCTBUTENIBHBIX YUCEN AJI PEIIECHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapu(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpPUpPOBaTh MOHATUSIMU: MHOTOWIEH OT OJHOH INEepEeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA Ompenenuress 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHENHBIX YPAaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COJEPIKAIINUX CTETIEHHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TTOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYILECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX 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:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3aAaHUs (PYHKIMH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYPaJbHBIM U
LeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I10Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

CBOOO/IHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAs] OKPYKHOCTbD,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYruX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUM I PELIEHUs pealbHBbIX 3a4ad MPHUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHalu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUHN IS pEIICHUS 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM M (PU3UYECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 33]a4 U3 JIPYTUX yU4eOHBIX PEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

CcBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPpPAIMOHAIBHBIC, TMOKAa3aTeIbHBIE M
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJBI  JJII  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUUOHAIBHBIX, MMOKA3aTEIbHBIX U
JorapuPMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTelbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSTH TpauuecKkue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTAT.

DOyHKUMM U TPapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ OMEpPUPOBATH TMOHATHAMHU: TpadUKH TPUTOHOMETPUUYECKUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasia MaTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxXOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHHUS (DYHKIIUA HETIPEPHIBHON Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne ni/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

MHO03k€eCcTBO, ONepauy Hajl
MHO>KECTBaMHU M X CBOMCTBA

Huarpammbl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOT'O anmapara s
pelIeHus 3a1a4y

Panmonansabie unciaa. OOBIKHOBESHHBIC
U JICCATUYHBIC APOOU, TIPOIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
PanmonansHble ynciaa. OOBIKHOBEHHBIE
U JCCATUYHBIC TPOOH, TIPOLICHTHI,
OCCKOHEUYHBIE MTEPUOANUECKUE APOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt
PEIICHUS PHUKIAIHBIX 3a71a4

[Ipumenenue qpobeit U MPOLEHTOB JIst
peleHus NPUKIAgHbIX 33134
JleiicTBUTENbHBIE YUCIIA.
PanyonaneHbIE M MppalMOHAIBHBIE
4yucIa

Apudmerndeckue onepanuu ¢
JeMCTBUTENIBHBIMU YHCIIAMHU

10

Mopynpe A€MCTBUTEIBHOTO YHCIIA U €TI0
CBOMCTBa

11

12

13

[TpuOnkEHHbBIE BBIYMCICHUS, TIPaBUIIa
OKPYTJICHUS, IPUKHUAKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U
JIpOOHO-PAIMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
JIPOOHO-PAMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OcCHOBHEBIE MCTOABI pCICHUA LCIIBIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U




HEPABEHCTB

15

16

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoMm. Teopema besy

MHOTOWICHBI C [EIBIMH
koaddurmentamu. Teopema Buera

17
18

Pewienne cucreM IMHENHBIX YPAaBHEHUN

Pemienue cucrtem JIMHEHHBIX YpaBHEHUM

19

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUU. OnpeaenuTenb MaTPUILbI
2X2, ero reoMeTpUYECKUui CMbICIT U
CBOICTBa; BHIYHCIIEHUE €T0 3HAUCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
F€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

21

22

23

[IpumeHeHue onpenenuTens ams
PCICHUA CUCTCMBI JIMHENHBIX
ypaBHEHUH

Penienue npuknagHeIx 3a1au c
IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

Pemenue npuknaaHbeIx 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
yYpaBHEHUNU

24

KonTponbnas pabora: "PannonanbHbie
ypaBHEHU U HepaBeHCTBA. CrcTeMbl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIUS, CTIOCOOBI 33/1aHUs (PYHKITUH.
B3aumHo oOpaTHbIe QyHKIIUH.
Komnosumus ¢pyHkumii

I'padux GyHKIIUN. DIEeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

28

YeErHabie 1 HEYETHBIC (DYHKITUH.
[Tepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (D YHKITHH.
HaunGospliee 1 HanMeHbIIIEe 3HAUCHNE
(GYHKIIMHM HAa IPOMEXKYTKE




30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QyHKIH

31

32

DeMeHTapHOe HCCIIEA0BAHNE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

DJeMEeHTapHOE UCCIICIOBAaHHE U
MoCTpoeHne rpauKoB ATUX PYHKITUN

33

34

35

CreneHsb ¢ IeIbIM NoKa3areiieM. buHnom
Hrrotona

CreneHs ¢ 1eJIBIM ITOKa3aTeeM. buaoM
Hrrotona

CrenenHast (GyHKIHS C HATYPAJIbHBIM U
HeJIBIM NToKa3atesieM. E€ cBolicTBa u
rpadguk

36

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

37

38

ApudmeTnueckuii KOpeHb HaTypaIbHOM
CTEIICHU U €ro CBOMCTBA

ApudmeTnueckuii KOpeHb HATYpaJbHOM
CTETEeHH U ero CBOMCTBA

39

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAUX CTEIICHU U
KOpHHU

40

41

42

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU U
KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXEHHH, COIEPIKAILUX CTENIEHU U
KOpHU

WpparmonansHble ypaBHEHUS.
OcCHOBHBIE METOIBI PEIICHUS
UPPAlMOHATILHBIX YPaBHEHHMA

43

WppanronanbHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS
VPPALMOHATIBHBIX YPABHEHUN

44

HppauroHanbHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI PELICHUS
MPPALMOHAIBHBIX YPABHEHUN

45

46

PaBHOCHIIbHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHEIE Nepexoabl B pCICHUN




UPPALMOHAIIBHBIX YPABHEHUN

47

48

PaBHOCHIIbHBIE TTEPEXOBI B PEIIEHUH
UPpALMOHATILHBIX YPAaBHEHHM
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPpALMOHATILHBIX YPAaBHEHHM

49

50

51

52

CgoiicTBa u rpaduk KOpHS n-0if
CTETIEeHU KaK (yHKIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM ITOKa3aTelIeM

CgoiicTBa u rpaduK KOpHS N-0i
CTerneHu Kak (yHKIIMHA 00paTHON
CTEINEHU C HATypaJbHBIM MOKa3aTeleM
Kontposnbnas padora: "CBoiicTBa 1
rpaduk KOpHS N-0if CTENeH .
HppauroHanbHble ypaBHEHHS"

Crenens ¢ pallMOHAJIBHBIM MMOKa3aTeIeM
U e€ CBOICTBA

53

54

CTGHGHI) C paIlI/IOHaJIBHI)IM II0KAa3aTCJIIEM
U €€ CBOICTBa

CTteneHb ¢ pallMOHAILHBIM TTOKa3aTeeM
U €€ CBOMCTBA

55

[TokasarenpHas pyHKIHsI, €€ CBOWCTBA
u rpaduk

56

57

Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Hcnonb3oBanue rpaduka GyHKIUN AT
pelIeHus] ypaBHEHUI

58

[Tokazarensubie ypaBHeHUsS. OCHOBHBIE
METO/Ibl PEeIIEHHUs TOKa3aTEeNbHbBIX
yYpaBHEHUNU

59

[TokazarensHbie ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIICHUSI TOKA3aTeIbHBIX
ypaBHEHUU

60

61

[Toka3zaTenbHbie ypaBHeHUs1. OCHOBHBIE
MCTO/JbI pCHICHUA ITOKAa3aTCIIbHBIX
ypaBHEHUU

Kourponpuas padora: "[lokazarenpHas
p p
¢byukmus. [TokasarensHble ypaBHeHUS"

62

Jlorapudm uucna. CBoiicTBa
norapupma

63

Jlorapudm uucna. CBoiicTBa




aorapudpma

Jlorapudm uucna. CBoiicTBa

64
norapudma

65 JlecaTuuHble U HATypaJIbHbIE
sorapuhMbl

66 JlecaTudHble U HATypaJIbHbIE
Jorapupmbl

67 [IpeoOpa3zoBanue BBIpaKEHUH,
coJieprKalux Jorapudmol

63 [IpeobpazoBanue BeIpaXKeHUH,
coJieprKalux Jorapudmol

69 [IpeobpazoBanue BoIpaXeHUH,
coJiep KaIiX JOTapu(pMbl

70 Jlorapudmuueckas pyHkius, e€
CBOIicTBa U rpaduk

71 Jlorapudmmueckas pyHKIUSA, €€
CBOIicTBa U rpaduk

7 Hcnons3oBanue rpaduka QyHKIHH 115
pelIeHus ypaBHEHHHA

73 Hcnons3oBanue rpaduka QyHKIUN AJIs
pelieHus: ypaBHEHU I
Jlorapugmuueckue ypaBHEHUS.

74 OcHOBHBIE METO/IbI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

75 OcHOBHBIE METOIbI PELLICHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METOIbI PELLIEHUS
nmorapu(MUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
Jorapu(pMHUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTtponbHas pabora:

79 "Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHeHHS"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC




YHCIIOBOTO apryMEHTA

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 YHCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIpe/ieIEHUE TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 olpeieIeHue TPUrOHOMETPUUYECKUX
(yHKLUI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIBI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyITBI

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX
BBIpKEHUI

91 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX
BBIpKEHU I

9 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKHX
BbIpQKEHU I

93 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX
BBIpOKEHU I

94 Penienne TpUroHOMeTpHUECKUX
ypaBHEHUU

95 Penienne TpUroHOMeTpHUUECKUX
YpaBHEHUU

96 Pemenne TpUroHOMETPHUUECKUX
ypaBHEHUH

97 Penienne TpUroHOMeTpHUUECKUX
yYpaBHEHUN

08 Perienne TpUroHOMETPHUUECKUX
YpaBHEHUN

99 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

100 Pemenune TpuroHomMeTpuuecKux




YpaBHEHHI

Kontponbnas paboTa:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocnenoBaTeIbHOCTH, CITOCOOBI

102 3a7JaHus IocieoBaTeILHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIINU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJieIoBaTeIbHOCTH. VicTopus ananuza
OECKOHEYHO MAaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaromas
reOMETpUYECKasi MPOTrpeccus

107 Cymma 6eckOHEYHO yObIBaroIIei
reOMETPUUYECKON TPOrpeccuu
JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.

108 Yucio e. Dopmyina ClI0KHBIX
MPOIEHTOB
JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT.

109 Yucno e. DopMyiia CIoKHBIX
MPOIEHTOB
Hcnonp3oBanue nporpeccun Iuis

110 peLIEeHNs PeaIbHbIX 3a/1a4 IIPUKIIAJHOTO
xXapaxkrepa

11 KonTponbhas pabora:
"ITocenoBaTenbHOCTH U IpOrpeccun”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpadUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpEe3Ke

115 CaoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha
OTpEe3Ke

116 Meroa UHTEPBAJIOB ISl pELLICHUS
HEPaBEHCTB

17 Meroa UHTEpBaJIOB IS pELICHUS

HCPAaBCHCTB

118

MeTto1 UHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB




IIpuMeHeHre CBOWCTB HENPEPBIBHBIX

119 . 1
GYHKIMH 1S pereHust 3a1a4
120 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX |
GYHKIMH 1S pereHust 3a1a4
121 [TepBast u BTOpast MpOU3BOIHBIE |
byHKIUHA
122 OHpelleJIeHI/If?, rE€OMETPUUYECKUIN CMBICTT |
IIPOU3BOTHON
123 Onpez[eneHHf:, (bU3UYECKUN CMBICIT |
MIPOU3BOTHON
124 YpaBHeHUE KacaTeIbHOU K rpaduKy |
byHKIUHA
125 YpaBHeHUE KacaTebHON K TpapuKy |
byHKITIN
126 [TpousBoHBIE JIeMEHTAPHBIX PYHKINUN 1
127 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIUN 1
128 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH
129 [TpousBoHas CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
130 [IpousBoiHas CyMMBbI, MPOU3BEACHMUS, |
YaCTHOTO ¥ KOMITO3HMIINH (HYHKITUH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, o6odIIEHNE, |
cucTeMaru3anus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3aius 3HaHui: "OyHkuun"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEeHwUe, 0606H16HI:IG, |
cucTeMaTtu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

[IprumeHeHnue npou3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoThI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpoOU3BOJHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIprMmeHeHne nporu3BOAHON K
UCCIIeTOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM




(GYHKIIUMA Ha OTPE3KE

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

11

12

13

Haxoxxaenne HanOoJIbIIEro U
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIINHY Ha OTPE3Ke

Haxoxnenre HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0’KJICHUS HAWJTY4YIIEro peHieHus B
MPUKIIAIHBIX 3a/1a4ax

14

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

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIION UITH
rpaduxkom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpagukoM

17

Komnosunus ¢pyHkuumit




18 Kommozurus ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3pl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponwHas pabdora: "MccnenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHasi, 0CHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBooOpazHble yIeMEHTAPHBIX (QYHKIMH.
[TpaBuia HaX0XKECHUSI IEPBOOOPA3HBIX

)5 [TepBooOpasubie AeMeHTapHBIX (YHKIIUN.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

26 WHurerpair. I'eoMeTpru4eCKUil CMBICI
MHTETpasa

7 Boruncnenue onpeneia€éHHOro nHTerpana
no popmyne HeroTona-JleliOHuma

73 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jlelt6uua

79 [IpumeneHne nHTerpana i HaxoXKACHUS
TJIOMIAJEH TUIOCKUX (pHUTyp

30 [IpumeHneHne nHTerpana i HaxoXKACHUS
00BEMOB reOMETPUYECKHX TeI

a1 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUH

3 [Tpumeps! pemenunit mudepeHaIbHbIX

yYpaBHEHUU




33

34

MaremaTtrueckoe MOICIINPOBaHNE
pEaNbHBIX MIPOLIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"”

35

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TpapuKu

36

37

Tpuronomerpuyeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuydeckue GYHKIHH, HX
CBOMCTBa U rpaduKu

38

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

39

40

Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

42

OT160p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pewienne TpuroHOMETpUYECKUX




HEPaBCHCTB

Pewienne TpuroHOMeTpU4ECKUX

45
HEPABEHCTB

46 Pemenune TpuronomMeTpuuecKkux
HEPABEHCTB

47 Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB
Kontponpnas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METO/IbI PELLIEHUS
[IOKa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLICHUS
MOKa3aTebHBIX HEPABEHCTB

50 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PEILICHUS
norapu(pMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PEIIEHUS
norapupMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IbI PELLICHUS
norapu(MUIECKIX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMHUECKUX HEPABEHCTB

57 OcHOBHBIE METOIbI PELICHUS

UPPALMOHAILHBIX HEPABEHCTB




OCHOBHBIE MCTOBI pCHICHUA

>8 UPpaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/bI PELLICHUS
UPPALMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTobl pelIeHus
UPpaLMOHATIbHBIX YPABHEHUM
&2 I'paduueckue MeToIbl pelIeHus
UppalMOHATIbHBIX YPaBHEHUN
63 I'paduueckue metozs! pemeHus
IIOKa3aTeJIbHBIX YPaBHEHUN
64 I'paduueckue MeTObI perIeHus
MIOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
JorapupMHUUECKUX ypaBHEHUH
66 I'padmuueckue metozs! penieHus
norapu(pMUUECKIX HEPABEHCTB
67 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
68 MOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX
yYpaBHEHUN
['padmyeckue METOABI peLIeHHs
69 MOKa3aTeNNbHBIX U JIOrapu(OMUUECKUX
ypaBHEHUU
70 I'paduueckue MeTObI pelIeHus

IIOKa3aTCIbHBIX U HOFapI/I(bMI/I‘IeCKI/IX




71

HEPaBCHCTB

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

72

KonTtponpHas pabdora: "MppanuoHanbHele,
noKa3ateJbHbIE U JoTapudMuieckue
HepaBeHcTBa"

73

74

75

KommnekcHeie uncna. AnreOpanueckas u
TpUTOHOMETpHYeCcKasi GOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

KomrutekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

Apudmerndeckue onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

77

78

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YHCJIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpPJAMHATHOM INIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

IIpuMeHeHre KOMIUTEKCHBIX YHMCEIT JUIst

pernieHus (GU3NIECKUX ¥ TEOMETPHIECKHUX
3a7a4




KoHnTtposnbnas padora: "KomMruiekcHbie

82 |
yucia

83 HarypanbsHble U 1iesbie yucia

84 Harypanbnble u 1enbie ynciia

25 [TprMeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCell

26 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBIX YUCEI

g7 [TpumeHeHre TPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

28 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHne nprU3HAKOB ASITUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYJIIO

90 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYJIIO
[IpuMeHeHre NpU3HAKOB ACIUMOCTH

91 LEeJbIX YKcell: anroput™ EBkinaa s
pElIeHMs 3a/1a4 B LENbIX YUCTaX

9 Kontponbnast pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U




96

COBOKYITHOCTEW pallMOHAJIbHBIX
ypaBHEHU U

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEU UppalMOHAIbHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUN

98

99

100

101

102

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU I

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKHX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3NInYHBIX 001acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETALUS IIOJy4CHHBIX
pe3ynbTaTOB

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3INYHBIX 001acTel HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETALUS IIOJIY4YCHHBIX
pe3ynbTaToOB

103

[IpriMeHeHre HEPABEHCTB K PEIICHUIO




MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3INYHBIX 00J1aCTe HAYKH U peaslbHOM
JKU3HU, MHTEPIIPETALUs II0JY4CHHBIX
pE3yJIbTaTOB

KoHntposnbnas padora: "Cucremsl
paloHaIbHbBIX, HPPALMOHATBHBIX

104 MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHUI"

105 PaunonaneHble ypaBHEHHUS C TapaMeTpaMu

106 PanuonansHbie HEpaBEHCTBA C
rapameTpamu

107 PanronaneHble CUCTEMBI ¢ TapaMETPAMU

108 Hppanuonaibuble ypaBHEHMS,
HEPABEHCTBA C IapaMeTpaMHu

109 HppanmonaibHbIe CUCTEMBI C
rapameTpamu

110 ITokxazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

12 Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C ITapaMeTpamMu

113 JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu

114 TpuronomeTpruyeckue ypaBHEHUS C
rapameTpamu

115 TpuroHomeTpuyeCcKrue HEPaBEHCTBA C
napameTpamu

116 TpUroHOMETpUYECKUE CUCTEMBI C




117

napaMeTpamu

IToctpoenue u uccnenoBaHue
MaTEeMaTUYECKUX MOJICIICH peaTbHbIX
CUTYallMi C TOMOIIbIO YPAaBHEHUH C
rnapamMeTpamMu

118

IToctpoenue u uccinenoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCaJIbHBIX
CUTYaIMi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu
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ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaJbHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

120

121

122

KonTponbHnas pabora: "3agauu c
napamerpamu”

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, o6odIIEHKE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"
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124

125

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTu3alus 3HaHuii: "Y paBHEHN .
Cucremsl ypaBHeHUH"

[ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanuil: "HepaBencrna"
[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3Hanuil: "Hepasencraa"

126

[ToBTOpenme, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrna"




[ToBTOpEHmE, 0000IICHNE,

127 cucremarusanus 3Hanuil: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpEHME, 0600IICHUE,
128 cucremaTtusanus 3Hanuii: "[IpousBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001ICHNE,
129 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€é npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
130 cucremarusanus 3Hanuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001ICHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, 06001IIEeHNE, |
cucreMarusanus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 HToroBas KOHTpOJIbHAsA paboTa 1 1
135 Wrorosast KoHTpOJIbHASA paboTa 1 1
136 [ToBTOpenwme, 0600IIEHNE, 1
cucTeMaTu3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

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

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATUSAMH: PALUOHAIBHOE U JICHCTBUTENBHOE YMHCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMernueckue  omepanuu ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peleHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPAaBHEHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, UPPALMOHAIIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HpPpalMOHAIBHBIX
BBIDAKEHWM W pelmaTb OCHOBHBIE THIIBI LEJIBIX, PAalUOHAIBHBIX H
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHBIC CUTyalldd Ha S3bIKE alreOphl, COCTaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIN C HCIIOIH30BAHUEM arapara alnreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeieHusT W MHOXKECTBO 3HaueHMHd (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 00OpaTHbIe GYHKIIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIMH, HYIH

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETIeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 33Jad M3 JPYruX y4eOHBIX MpPEeIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaTh TOHATUAMHU: OECKOHEYHO yOBbIBaIoOlash TeoMeTpUyYecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBAa TMOCJIENOBATENILHOCTEH W  Mporpeccuii  ams
’ pellIeHUs PeabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
MPEeIMETOB
53 OnepupoBaTb  MOHATUSMHU:  ONpENEIIEHHWE,  TEOpema,  CJENICTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PA3JIOKECHUE YWCIa Ha TMPOCTHIE
MHOXKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: Jorapudm vucia, AECITUYHBIE U HATypalbHbBIC
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH  CBOWMCTBA CTEMEHHM [UIsI TPEeoOpa3oBaHUs BBIPAKEHUH,




ONCprUpOBaTh MOHATHUAMU: TIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB

22

2.3

BeimonHATe  TpeoOpa3oBaHUs  BBIPAKEHHH, COJACPKALIUX JIOTapu(MBbI;
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ peEllCHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha s3bIKe anreOpbl, COCTaBIATh
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCJIOBUIO 3aJauH,
HCCJIEI0BATh IOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIIUH, TOYKH HSKCTpeMyMa (YHKIUH, HauOoJblIee M
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKoM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPAPUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH U MCIIOJIb30BATh JUIS PEIICHHs YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH I'padUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BAaTh UX JIJISl PELICHUS] CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX yUeOHBIX AUCHUTUIMH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HMPOM3BOJHOW JUIS
peleHus 3a1ad

Haxomute  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHSTh PEe3yJbTaThl HCCIEIOBaHUS K
MIOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO U HAXOXACHHUA HAWIIY4YIICTO PCHICHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU r[epB006pa3Ha51 U HUHTCIrpall; IIOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHBIX (YHKIMHA, BBIYUCISATH UHTETPaj
o popmysne HeroTona — Jleitbuuna




4.7

Pemarn MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BBIYUCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOH, IPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHUeCKne oNepalnny ¢ palMoHaIbHbIMU
' qucaaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mpoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3InYHbIX OTpACIeH 3HAaHUM U peanbHOMN KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC Yica. ApUPMETHIeCKHe
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenenb ¢ niensiM nokaszareneM. CTangapTHas popmMa 3anicH JeCTBUTEFHOTO YHCIIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 Apudmerndecknii KOpeHb HATypalbHOW cTerneHu. JIeWCTBUS ¢ apupMETHYECKUMH
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHbBIE TPUTOHOMETPHUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemienne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKUX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHxnum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
3.3 CrenenHas (QpyHKIMs ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. EE€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs -0l CTENEHH
14 Tpuronomerpuyeckass OKPYXKHOCTb, OIpEAeTICHHE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mnporpeccuu. beckoHeuHo —yObIBaroIas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAHUS PeaIbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA 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, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiagHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEAHBIX YpaBHEHU
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTHUYECKUX 3ajad
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. [lepuonnyeckue ¢yHkuu. [IpomMexyTkn MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl U1 MUHUMYMBI QyHKIUH. HauOomnblliee M HauMeHbIIEe 3HAUYCHUE
(GYHKIIMHM Ha POMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpauKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHON KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOoJbIIEro M HaMMEHbLIEro 3HaYyeHUs (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOMN /JIsI HAXOXKICHUS HAWIYUYIIEro PEIICHUS B MPHUKIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NUECKU CMbICI. BhlunciieHne nHTerpaia mno

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 TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3aa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 00t
JIenuTenab W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMU TMO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MeTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh aApU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpeneinuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABECHCTBA W CHUCTEMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKkuil CMbICII NPOM3BOAHOM, TNiepBOOOpa3Has, ONpeIeNEHHbII
MHTErpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul HCCIENOBaHUS (DYHKIIMA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHUH;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM armapaTa MaTeMaTH4ecKOoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIy4dlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLHMAIbHO-)KOHOMHUYECKUX H

(bu3HYeCKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOIO0 MOJAEIUPOBAaHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHSA, KBagpaTH4yHas (QyHKIHMS,
pauvoHanbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeabHAs M
jgorapupmuueckasi (yHKIHUH; yMEHHE CTPOUTh TpapuUKH HM3yYSHHBIX
GyHKIMA,  BBIOJHATH  IpeoOpa3oBaHus  TpadukoB  (QyHKIUH,
UCTOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLIECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYIHX y4eOHBIX NPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHU,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yHd, HUCCIIEN0BATh IIOJYYEHHOE PCIICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe HU3BJIEeKaTh, MHTEPIPETUPOBATH
uH(pOopMalLKIo, NMPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKaroIlyI0 CBOWCTBA pEaJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUueCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCCuBaHUS U JIMHEMHOMU perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOKCHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy IMOJHON
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIHUUA  pPACUpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKACHUS IUISl PEIICHUsS 3a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IJIOCKOCTSMHU; YMEHHME HUCIIOJIB30BaTh IPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYecKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3AaHHBIC C HUMHU IMPAKTHUYCCKUC 3aJa9n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, HWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mMHA, yroij, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIC (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIIUIe/Ia, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IMPOU3BCIACHUC, YIrojl MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

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 HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeobpa3oBanue BbipaxeHU
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuiia cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




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

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M IIE€JBIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIEC 2IEeMEHTAPHBIX (QYHKIHIA
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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