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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATEIIbHO-METOANYecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4alOTCsl Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, TPU PEHICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPHUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMHU y4e0OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa ajreOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIENCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuua.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTHYECKOT0 aHATN3a:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC W aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHUS palUOHANBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



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

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
| MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
HppanunonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 )
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 13 1
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” |
yYpaBHEHUs
[TocnenoBaTreabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
| HccnenoBanue GhyHKIMA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznas u UHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 |
TpuronomeTpuueckre HEPaBEeHCTBA
4 UppanmonansHele, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KomrnekcHbie uncna 10 1
6 Harypanbnble u nensie yucna 10 1
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ajaun ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MHOKeCTBO, ONepaly HaJl MHOYKECTBaMU
U UX CBOICTBa

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anapara JUis peleHus 3a1a4

Panmonanbhble yncna. OOBIKHOBEHHBIE U
JIeCATHYHBIE IPOOH, TIPOLICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

[Ipumenenue npobeit 1 MPOLEHTOB JIst
peleHus NPUKIAgHbIX 3a1a4

[Tpumenenue apobeli U MPOIEHTOB AJIs
penieHus MPUKIAIHBIX 33124

JlelicTBUTEeNbHBIE YUCIIa. PallioHalbHBIE U
HMppalrOHaJIbHbIC YUCIIa

ApudmeTnueckue onepauu c
HGﬁCTBHTGJ’ILHBIMI/I qucjaaMu

10

Mopynb JeHCTBUTEIBRHOTO YHUCIIA U €r0
CBOWCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LICIIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JIMHEWHBIX YPaBHEHUI.
Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

Pemenue npuknaaHbIxX 33/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumuo obpatabie pyHkiuu. Kommnosunus
byHKIUI

26

I'paduk dpyHkuMU. DieMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pyHkuuu. Hymm ¢pynknmm.
[TpomexyTKH 3HAaK MMOCTOSTHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLIHU Ha TPOMEXKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOoeHne TPaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. bunom

34 Herorona
Crenennast GyHKIUS C HATYpalIbHBIM U

35 LHEeJIBIM NToKa3aTesieM. E€ cBolicTBa u
rpadguk

36 KonTtponbnas padora: "CreneHnas
dbynkuus. E€ cBoricTBa u rpadguk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUM,
CoOJIepKaliX CTENEeHU U KOPHU

A1 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUsl. OCHOBHbIE

42 METO/IbI PEMICHHs] UpPALMOHAIBHBIX
yYpaBHEHUU
Wppaunonanbubie ypaBHeHusl. OCHOBHbIE

43 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELHICHUU




UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIEHEIC MNEPEX0bl B pCIICHUHA

46 UPPALMOHATBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
UPPaALMOHATILHBIX YPaBHEHH

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpadK KOpHSI N-Oi CTEICHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYpaJIbHBIM I1OKa3aTelleM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHICHH

50 KaK (YHKIIMH OOpaTHOW CTETNCHH C
HATYpaJIbHBIM MOKa3aTeleM
KonTtpomnpnast padora: "CBolicTBa 1 rpapux

51 KOpHsI n-oii cteneHu. MppanmoHanbHbie
ypaBHeHHA"

5 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKINUN OIS
pelIeHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKINUN AJs

pelIeHUs] ypaBHEHUN




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKa3aTeIbHbBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

60 METO/Ibl PEILIECHNUS T0KA3aTEIbHbIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [lokazarenbHele ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa orapudma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1

67 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux |
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
Jorapupmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX |
J0rapupmbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U |
rpadux

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

7 Hcnons3oBanue rpaduka GyHKIUN 115 |

peneHus: ypaBHEHU N




Hcnonp3oBanue rpaduka QyHKIUH 15

73 .
pelLeHNs ypaBHEHUH
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METOBI peIIeHUs Torapu(HMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/bI pellieHus JJorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
Jorapu(pMUUECKUX ypaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
JOTapu(PMHUECKUX YpaBHEHUI

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmudeckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOT'O apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

84 ONpeIeTIeHUE TPUTOHOMETPHUYECKUX

(GYHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpyKHOCTb,

85 OnpeAeieHue TPUrOHOMETPUYECKHUX 1
GbyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

o1 [TpeobpazoBanre TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

9 [IpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPKEHU I

03 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHUI 1

97 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1

98 Pemenune TpuroHoMeTpuuecKUX ypaBHEHUIN 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS |

nocJieroBaTebHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIMU

103

104

MOHOTOHHBIC M OTpPaHUYCHHBIC
MocIieI0BaTeNbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmernueckas nporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoneuHO yObIBaromasi reoMeTpuiecKas
nporpeccus

Cymma OeckoHEeuHO yObIBaromei
reOMETPUYECKON IPOrPECCUU

108

109

110

JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB
JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucino e. Dopmyiia CI0KHBIX IPOLUEHTOB
Hcnons3oBanue nporpeccuu st peiieHust
peanbHBIX 33]1a4 NPUKIAJIHOIO XapaKTepa

111

112

KonTponbHnas pabora:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

HenpepbiBHbIE QYHKIIMN U UX CBOICTBA

113

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114

115

CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke
CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116

MeTto HHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTtoa UHTEPBAIOB JJIsl pEIICHUS
HEPABEHCTB

119 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 peleHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npou3BOIHBIC (PYHKIIUU

122 OnpezneneHue, reoMeTPUYECKUI CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HUECKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHUe KacaTelbHON K IpapuKy
byHKIIUN

125 VYpaBHeHUe KacaTeNbHON K TpapuKy
byHKIIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLIUH

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, POU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKLINH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS

133 - 1
3HaHui: "OyHkun"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS |
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIEeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM ISt
HaXO0JICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UiTu
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITh
rpaduKom




17 Komnozunus GyHkuunit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

) KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

oy IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (YHKIHH.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe 3IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

7 Brruncnenue onpenea€HHOro nHTerpaia
o ¢opmyne Horotona-JleiiOnuna

)3 Brruucnenue onpenenéHHoro HHTerpaa
o Gopmyine Horotona-JleliOnuna

79 IIpumeHeHne nHTErpana Juis HaxOXACHUS
TJI0IAIEH TIIIOCKUX PUTYp

30 IIpumeHeHne nHTerpana 1Jisg HaX0XKACHUs
00BbEMOB IreOMETPUYECKHX Tel

31 [Ipumeps! pemienuit AudpepeHunanbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

18 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U IrpauKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpudecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
6 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'padrueckue METOIBI peIICHUS
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

yYpaBHEHUU




70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTebHbIE U JorapudMudeckue
HepaBeHcTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI HAa
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHblie u 11eble yncina

84 Harypanbnsle u nensie yucna

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCell

g7 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesnr: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTU
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTH

91 LETBIX YKCcell: anroput™ EBkimna st
pelIeHns 3a1a4 B LEJIbIX YUCIIAX

9 KontponbHas pabota: "Teopus 1enbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHH.

93 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHBIE CHCTEMEI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH UppariOHaIbHbIX
YpaBHEHUI

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METOBI PELIEHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad u3

101 pa3nuyHbIX 001acTe HAYKH U peanbHOM
KU3HU, UHTEPIIPETaLUs IOJy4YEHHBIX
pe3yJIbTaToOB

[IpuMmeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7ad 13

102 pa3nuYHbIX 001acTe HAYKH U peabHOM
KU3HU, UHTEPIIPETALUs IOJyUYEHHBIX
pe3yJIbTaToOB




103

104

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yJIbTaToOB

KonTponbnas pabora: "CucreMsl
palMoHAIBHBIX, UPPAIIMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHUN"

105

106

107

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa €
napameTpamu

PanmonanbHbBIE CUCTEMBI C mapamMeTpamMu

108

109

WppatnmonanbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamu
HppannoHanbHble CUCTEMBI C
napameTpamu

110

[TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapamMeTpamMu

113

114

115

Jlorapudmuueckre CUCTEMBI C
napamMeTpamu

Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
117 MaTEMaTHUECKUX MOJENIEH PealbHbIX
CUTYAaIUH C IIOMOLIbIO YPABHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTEeMaTHYECKUX MOJEJIEH peaabHbIX
CUTyalU# C IOMOLIBIO CUCTEM YPABHEHUM

C rapaMeTpamMu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyAaIUH C IOMOLIBIO CUCTEM YPABHEHUMN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amgauu ¢
napamerpamu”

121 [ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IEeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUN: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

[ToBTOpeHue, 060061IeHNE,

124
cucremarusanus 3HaHui: "Hepasencraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencrra"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,

127 cucreMmarusauus 3Hanui: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,
128 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 0600mIEH e,
129 cucrtematusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "HMHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEeHNE, 1
cucTeMaTu3aius 3Hanuii: "Oyakuun"
132 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
133 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
134 WroroBas koHTpoJsibHas paboTa 1 1
135 HToroBast KOHTpoJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0IIEHNE, |
cUCTEeMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbHOﬁ nporpaMmmasl CpeaHETr0 0611161"0 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATUSAMH: pALUOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonsaaTe  apudmerndeckue  OmepanMM € pPaldOHATIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonssTs HpI/I6J'II/I)KéHHLIe BBIUUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIICHUI

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C LEJIBIM IIOKa3aTeJeM, CTaHAapTHas
¢dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANIYI0 (POpMY 3aIUCH JAEHCTBUTEIbHBIX UYUCEN JUIS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEACTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOIO yTJa;
UCMONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHEe (PyHKIUU

2.1

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LIENOE,
panuoOHaIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

2.2

BoinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

23

24

BoimonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHAIBHBIX
BBIDAKEHMM W peniaTb OCHOBHBIE THUIIBI LEJNbIX, PAaUUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUUYCCKHUX
3ala4q 1 3aa4 U3 pa3JINYHbIX obOmacrei HAayKH U peaﬂBHOﬁ KHU3HU

2.5

MogenupoBaTh pealbHbIE CHUTyalldd Ha SI3bIKE€ ainreOphl, COCTABISATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIIOBUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM arapara alireopsl

3.1

@OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IaCTh
ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKuuM, rpaduk ¢yHKIUH,




B3aMMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYJIH

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBAAPATHUHONW (PYHKLIUH,
CTETICHHOW (D)YHKITUH C IEJIBIM TTOKa3aTelieM
Hcnonws3oBath rpaduku (GyHKUMHA [Ji HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX Y4eOHbIX NpPEeIMETOB U
peabHOM KU3HH, BRIPAXKATH POPMYJIaMU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reoOMETpUUYECcKasi MPOrpecCuu
49 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cymma 6eCKOHEeYHO yObIBaIOIIe reOMeTpHUIeCKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIENOBATEIBHOCTEN M MPOTrpeccud i
' pelIeHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTesIbCTBO
11 KJIACC
Kon v
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HaTypajdbHOE, I11€JI0€ YHCIIO; HCIOIh30BaATh
1.1 NPU3HAKU JEITUMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJISl pEelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM OKa3aTeleM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypaTbHBIE
' JorapuMel
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumensTh CBOICTBa CTemeHW M MPeoOpa3OBaHUS — BHIPAKCHHIA,




ONCprUpoOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPaBHCHUC U HCPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HEPAaBCHCTB

2.2

23

BremonsasaTe  mpeoOpa3oBaHUs BBIPAKEHHH, COJACPXKALIUX JIOTapH(MBbI;
OTIEpPUPOBATH MOHATHUAMU: JIOTapU(MUUECKOE YpaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,I[I/ITI) peIICHUA HpOCTeI;'IHIPIX TPUTOHOMCTPUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHIATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLIEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJI PEIICHUS IIPAKTHYECKUX
3aj1a4

2.5

2.6

Haxonuts pemenus mpocTeHInX CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallud Ha s3blKe anreOpbl, COCTABIAThH
BBIPQKCHMSI, YPaBHEHHUsS, HEPABEHCTBA U CHUCTEMBl 10 YCJIOBHIO 3aJauH,
UCCJIEIOBATh TOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAHUEM allapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (QYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH HIKCTpeMyMa (YHKIMH, HauOOJIbIIee |
HaMMEHbIIIee 3HA4eHUs (QYHKIMA HAa TMPOMEXKYTKE; UCIOJIB30BATh WX JUIS
uccieoBaHus (QyHKIMH, 33JaHHOU rpaduKoM

3.2

33

3.4

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKMX (PYHKIHMI; H300pakaTh WX Ha KOOPAMHATHON
IJIOCKOCTH M MCIIOJIb30BATh JUUIS PELICHHs] YPABHEHU U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH Ipa)MKU JTMHEHHBIX YpaBHEHUM
Y UCIIOJIB30BAaTh UX [ PELICHUs CUCTEMBI TMHENHBIX YPABHEHUN

Ucnonws3oBarh rpaduku GyHKIMA [ HWCCIEAOBAHHUS TMPOILIECCOB W
3aBUCHUMOCTEN U3 APYTUX YUeOHBIX AUCUUTIINH

4.1

4.2

Hauana MmatemaTnyeckoro aHaiunsa

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIUH;
UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKMI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad

Haxomute  mpou3BoaHble  3JI€MEHTapHBIX  (QYHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO  JUIS  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHSTHh PE3yJIbTaThl HCCIEIOBAaHUS K
MOCTPOEHHUIO IpapUKOB

Hcnonws3oBaTh MNPOU3BOAHYIO IS HAXOXKACHUA HAWITYYIICTO PCHICHUA B
MPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHCpI/IpOBaTB INOHATHUAMMU nepB006pa3Ha;1 U HUHTCrpajl; TIOHUMATb
I‘eOMCTpI/I‘-ICCKI/Iﬁ )51 (I)H3PI‘-I€CKHﬁ CMBICJI UHTCI'paJia

4.6

Haxoauth nepBooOpasHble AJIeMEHTapHbIX (DYHKIMMA, BEIYUCISATH UHTETPAJ
no popmyne Hototona — JleitOuuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 "
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHBIE JIpOOU, TMPOLIEHTHI,
L1 OeCcKOHEUHbIE NepUOANYECKHE IpoOU. Apr(pMeTHUECKUe ONepalty ¢ palMoHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHU. [Iprumenenue npobeii u mporeHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHBIC YiCia. ApUPMETHIECKHEe
1.2 omepanuu ¢ JeWCTBUTENbHBIMU 4uciaMu. [IpuOmykE€HHbIE BBIYUCIEHMS, IpaBUiIa
OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenensb ¢ 1iensiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 ' Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu A€WCTBUTENbHBIX YUCEN Ul PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTAaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JlelcTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypajibHON CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4  Pemenue Henblx U JpoOHO-pallMOHATIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUH U HEPABEHCTB
2.6  Peuenue TpUroHOMETPUYECKUX YPAaBHEHUN
27 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJad U 3a/1ad U3
' Pa3IUYHBIX 00J1aCTel HayKU U peaNbHOM KU3HU
3 OyHKUUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QysHkuuu. BzaumHo oOpaTHBIE
' (GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢GyHkuumu. Hymmu dyskuumn.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHasi (GyHKIHMS C HATYpaJbHBIM M LIENbIM IMoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeNeHn

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAENiCeHUe TPUTOHOMETPUUYECKUX (HYyHKUIUN
YHICJIOBOT'O apTyMEHTa

Haugama MmaTemMaTH4ecKOro aHajn3a

4.1

4.2

[TocrnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YObIBaloIIeld TIeoMEeTPHUYeCKOn
nporpeccur. @Dopmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE NPOrpeccuu st
pelIeHus: pealibHbIX 3a/]1a4 MPUKIAJHOTO XapaKTepa

MHoOKeCTBa U JIOTHKA

5.1

MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCAaHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, PHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

52

OnpeneneHHe, TEoOpEMa, CICACTBUEC, 10KA3aTCILCTBO

11 KIIACC

Kon
1
1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA
Yucna ¥ BEIYUCICHUS

HaTypaJ'IBHBIe " [OECJbIC YHCIia. HpI/ISHaKI/I JACITIUMOCTH LCIIBIX YHUCEI

1.2
1.3

Crenens ¢ pallMOHAIBHBIM MoKa3arenaeM. CBOWCTBA CTETICHH

Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl

2
2.1

YpaBHEHHS 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI

2.2
23

[Ipeo6pa3oBanue BbIpake€HUH, CoAepKAILUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM

HpI/IMepLI TPUTOHOMECTPUUCCKHUX HCPABCHCTB

24
2.5

IlokazarenpHEIC YPaBHCHUA U HCPABCHCTBA

.HOl"apI/I(bMI/ILICCKI/IC YpPaBHCHUA U HCPABCHCTBA

2.6

CucreMbl TMHEMHBIX YpaBHEHUN. PellleHne MpukIagHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
JIMHENHBIX YPABHEHUN

2.7

2.8

CucTtembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHCHI/IC ypaBHeHPIfI, CHUCTCM U HCPABCHCTB K PCUHICHUIO MATCMATUUYCCKUX 3aaaY
" 3a7la4 U3 Pa3JIMIHbIX oOacreit HayKHu U pCaHBHOﬁ KHU3HHU

3.1

32

OyHKIMH U TpaduKu

Oynkuus. [lepuognueckue ¢ynkiuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcumymMbl U MHUHUMYMBbI (yHKiuu. HauOomnbinee M HauMeHbllee 3HAUYEHUE
(GYHKIHU Ha TPOMEKYTKE

Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduKu




33

[oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX YYEOHBIX MPEAMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsiBabIe hyHKIIMU. MeTO HHTEPBAIOB VISl PEIICHUS HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [TpousBoaubie 3naeMeHTApHBIX (yHKIUNA. DOpMyINbl HAXO0XKIECHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QDYyHKIIUI
[IpumeHeHre mTPOU3BOIHOM K HCCIEAOBaHUI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBIIEro 3HaYyeHUs (YHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOM /JIsI HAXOXKICHUS HAWIYYIIEro PEIICHHUS B MPUKIIAIHBIX
4.5 3amadax, JUIA ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wim
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpain, ero reomeTpudeckuit U GuU3NYECKUil CMbICI. Bolurcienue uHTErpana mo

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1ero
o0pa3oBaHus

Brnanenne MerogamMu J0Ka3areNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYIHPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHUPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHYeCKOH WHJIYKIUU;
IPOBOJUTH JI0KA3aTelIbHbIE PACCYKICHUS NP PELICHUH 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTh  PACCYyXJECHUH; yMEHHE  OINEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IOJAMHOXXECTBO, ONepaly HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
YHClie U3 JPYruX YUeOHbIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCeUICHUHA 3a1a4

YMeHue omnepupoBaTh MOHITUSIMH: HATypaJbHOE YHUCIO, LEI0€ YHUCIO,
CTETICHbD C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJIbHOUN CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTeNIeM, CTETEHb C JCWCTBUTEIbHBIM IMOKA3aTeIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOWU3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPANHOHATIBHOE YHCIIO,
MHOKECTBA HATYpaJIbHBIX, MEJbIX, PalMOHANBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNI 001N
JIeNnuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkanaa mpu
pPEOICHUHN 3ada4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMH CHUCTEMaMU
CUMCIICHUS; YMEHUE BBITIONHAThH BBIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDAKEHHI CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHusl APOOHO-
paliOHaTbHBIX ~ BBIPAKEHUH; yMEHHE  ONEpHpPOBaTh  MOHATHUSIMHU:

OCICA0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaH nmporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKasi IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (HOpMyYJI; YMEHUE ONEPUPOBATHh MOHATUAMU: KOMILIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEII; OIEpUpPOBATh
HNOHATUSAMM:  MaTpuua 2xX2  wm  3X3, onpeaenuTenb  MaTpULBL,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: paLMOHAJIbHBIE, HPPALUOHAIBHBIC,
[OKa3aTeNlbHbIE, CTENEHHbIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTb
YpPaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHWS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEIICHUS MAaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMn4yHbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPAaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMM, HauOOJIbIIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nueckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUTh ACUMMTOTHl rpapuka (QyHKIUH; YMEHHUE
BBIUNCIIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (YHKUUH, HAXOAUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GyHKIMU; yMEHHME HaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (QYHKIHI;
YMEHHE HCIIOJIIb30BaTh MPOU3BOJHYIO JJIsi HCCIEAOBAHUA (DYHKIHH,
HaXOJIUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYIEHOB C HCIOJB30BaHHMEM ammnapara MaTeMaTHUYecKOTo
aHaJINM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaxOXACHUS HAWIy4dIlIEero
pelieHuss B INPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKUX H

buznyecKuX 3a7adax; HaXOAWTh TUIOMATU U OOBEMBI PUTYpP C TTOMOIIBIO




HUHTCrpajia, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouIbio AudQepeHnanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKITUA,
KOMIO3UIUS (pyHKIMHA, JMHEHHas (QYHKUMS, KBaapaTudyHas (QYHKIHUS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKLUH, MOKa3aTeNbHas H
jgorapupmuueckass (QYHKIMH; yMEHHE CTPOUTh TIpapUKH HM3YYEHHBIX
(GyHKUMH,  BBINOJHATE  TIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCMOJIb30BaTh Tpa(UKK U1 U3yYEHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX y4eOHBIX NMPEAMETOB U 3a/1ad M3 peabHOU
KHU3HHM; BbIpakaThb (OpMyJaMU 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKH (PYHKIHUH [UIS pelIeHUs ypaBHEHHH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOTH, 33/1a4l M3 00JAaCTH yNpaBICHUS JTUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJbTATOB; YMEHHME MOJEINPOBAThH
peanbHblEe CUTyallud Ha S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpIlIee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
UH(OpMalKIO, IPEJCTAaBICHHYI0 B Ta0aMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbI0O TabMWIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE J[laHHBblE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUyecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaUuecKu HCCIeI0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYaWHBIA OIBIT W CIy4aiHOe

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IElﬁHOFO CO6BITI/I}I; YMCHUC BBIYHUCJIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJO0B; IMPUMEHSTH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OPMYIy IIOIHON
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pACHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCHpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO ¥ HOPMAJIBHOTO PACIpEIeICHH; YMCHNE
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeNICHUN I PElIeHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHWCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX; YMCHHE
OTIEPHPOBATH TMOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HploTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA YyTia, JIOCKUN Yrol, IBYIpaHHbIN
YroJI, TPEXTPaHHBIN yIoJl, CKPEUIMBAKOIIMECS MPSMbIE, MAPAIIIETbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX W IJIOCKOCTEHM, yTrod MEXIy HNpSMbIMH,
Yrojl MEXAy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIy IUIOCKOCTSIMHU,
pPacCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY MNPSIMbIMU,
pacCcTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BATh MPHU PEUICHUU
3a/1a4 U3y4eHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mmepbl  OOBEKTOB OKPY’KAIOIIETO MHpA; CTPOUTh MATEeMAaTHUYECKHE
MOJIENIA C TIOMOILIBID TE€OMETPUYECKUX TMOHATHM M BEJIWYMH, pElIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOLIAAb (QUIYpb, 00BEM (UTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHMKA,
Ky0, mMapajenenumnesn, Opu3Ma, NOUpaMuia, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYycC, wmap, cdepa, miomans chepsl, IIoOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMs] KOHyca M LMIMHAPA,

napauiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEUEHHUE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUS, B TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSTh CBOMCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(bopMyaHpOBaTH ONpPEENCHUS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (uryp, oOOCHOBBIBATH WIIU
ONpoBepraTb HUX; YMEHHE MPOBOAUTH Kiaccu(uKauuioo Quryp 1o
pa3MYHbIM TpPU3HAKAM, BBINOJHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBICE (QUTYPBI; YMEHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPH
peUIeHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
I0IaaAb, 00BEM) TPU PEHICHUH 33/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB H
U3 PEAIbHOM JKWU3HW, YMEHHE BBIUYUCISATH TCOMETPHYECKUE BEITMYUHBI
(mHa, yroj, IUIOMAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHble (OPMYJbI MU METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
NUpaMuIbl, TPU3MBI, KOHYycCa, LWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJBHOTO — TMapajlieNienumnesa, MNUPaMUAbl, MPU3MBL, IMIHHIPA,

KOHYca, Il1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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VYmenne ONEpHUpOBaAThH MOHATUAMU: MPAMOYTOJbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0Oasucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHBIﬁ u KOOpI[HHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUYICCKUX 3a4a1 U 3aJia4 JpYyTHUX y‘-IC6HBIX npeamMcToB

YMeHne BeIOMpATh MOAXOASIINNA METOJT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YYEHWU NPUPOJIHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MIPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUHCIEHUS

Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPABHCHHS
2.2 WppanmonansHbie ypaBHEHHUS
23 TpuroHomerpuieckue ypaBHeHUs
24 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHH. OnpeeuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






