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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 peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, 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
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 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(METHIECCKHUE ONEpalni, a TakKe
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 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET 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 MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
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
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 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 unmenramu. 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.

DOyHkuuu U rpapuku

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. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
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 EBkiuaa 1uist pereHus
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 COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
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, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx 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.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "W HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBLIEI'O
OBPA30BAHUA

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;

S) pusnvyeckoro BOCIUTAHUA:

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 HAYYHOI0 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 MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
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 000OIIECHUI;

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 pe3yJIbTarT;

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 OOCTOATENIBCTB, 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 xonmy oOyuenus B 10 kuacce oOyyarouiuiics MOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

OPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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 MOHATUSAMM: APKCUHYC, aPKKOCHHYC 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,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
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 MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
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 obyuenuss B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONIUE
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, TOKA3ATENbHBIX 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 IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBO yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMBsl Bcero Konrpoausie | IMpakrieckue o0pa3oBaTe/ibHbIe
padoTsI padoTsI
pecypchl
MHOXeCTBO JEMCTBUTENBHBIX YHCEN.
| MHorounensl. PaninoHaneHble ypaBHEHUS U 24 )
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas QyHKIHS ¢ 12 1
LIEJIBIM TI0Ka3aTeneM
3 ApudmeTryeckuil KOpEeHb N-01 CTETICHH. 15 1
WppanmonaibHble ypaBHEHUS
4 [NokazarenbHas Gpynkuus. [TokazaTenbHbIe 10 |
ypaBHEHUS
5 Jlorapudmmueckas pyHKIHA. 13 |
Jlorapudmudeckue ypaBHEHHUs
6 TpuroHoMeTpru4ecKHEe BEIpa)KEHUS U 2 |
ypaBHEHUS
ITocnenoBaTenbHOCTHU U POTPECCUU 10 1
HenpepwiBabie ¢pynkunu. [IpousBognas 20 1
9 [ToBTOpeHue, 06001IeHNEe, CUCTEMATHU3AIINS 5 )
3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NMPOrpamMmbl Bcero Konrpoarupie | Iparruseciue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO ” 1
MIPOU3BOTHON
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonansHble, OKa3aTeNbHbBIE U 24 |
norapuMuyecKre HepaBeHCTBA
KommiekcHbie yncna 10 1
6 Harypasbnble u nensie yucna 10 1
CucreMsl paliioHaIbHBIX, HPPALMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 MHOXk€eCTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOKCTBA
2 Huarpammsl Diinepa-BenHa
3 IIpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO almapara Juisi pelueHus 3a1a4
4 Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE NIEPUOTNIECKHE APOOH
5 Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE IEPUOTNIECKHE APOOH
6 [Ipumenenue apodeii u NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4
7 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4
8 JlelicTBUTENBHBIE YKClIa. PanioHanbHble M HPPAaLOHAJIBHBIE YU CIIa
9 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMU YHCIaAMU
10 Monaynb AENCTBUTENBHOTO YUCIIA U €0 CBOMCTBA
11 [TpuGnuxEHHbBIE BEIUMCIIEHUS, TPaBUIIa OKPYTJICHHSI, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BHIYHMCICHUN
12 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB
13 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB
14 OCHOBHBIE METO/IbI PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB
15 MHorouneHns! 0T OJHOM IEPEMEHHOU. JleJleHre MHOIO4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16 MHorousnieHs! ¢ nensiMu kodpdunuentamu. Teopema Buera
17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN
18 Perenne cucreM JTUHENHHBIX YpaBHEHUN
19 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUN. ONpeenTens MaTpUILbl 2X2, €ro TeOMETPUYECKANA CMBIC M CBOWCTBA; BBIYUCIICHHE
€ro 3Ha4CHUs
20 Onpenenurens MaTpuLpl 2X2, €ro TEOMETPUYECKUI CMBICI U CBOIMCTBA; BBIYMCIIEHUE €70 3HAYECHHUS




21

[Ipumenenue onpeaenuTes sl pEIIeHUs CUCTEMbI TMHEWHBIX YpaBHEHUN

22 Pemenue npukiaaHbixX 3a1a4 ¢ MOMOIIBI CUCTEMbI JIMHEHHBIX YPaBHEHUM

23 Pemenue npukinaaHbixX 3a1a4 ¢ MOMOILBI CUCTEMbI JIMHEHHBIX YPaBHEHUM

24 KonrtponsHas padora: "PanmonanbHble ypaBHEeHHS U HepaBeHCTBA. CUCTEMBbI TMHEHHBIX YpaBHEHUH"
25 @yuk1us, crnocoosl 3ananus GpyHknun. Bzanmuo odparasie pynkunu. Komnosunus ¢yHKmi

26 I'padux pynkumu. DnemeHTapHbie mpeodpa3oBanus rpagukoB HyHKIHUHA

27 OO6nactp ornpeneneHuss © MHOXKecTBO 3HaueHnH pynkun. Hymm ¢ynkimm. [IpoMexyTky 3HaK OCTOSIHCTBA
28 Yérupie 1 HeuéTHbIe pyHKuMU. [lepuoanueckue pyakun. [IpoMexyTkn MOHOTOHHOCTH (DyHKITHH
29 Maxkcumymbl 1 MUHUMYMBI yHKIH. HanOomnbiee 1 HanMeHbIIee 3HaueHue (PyHKIIUN Ha TIPOMEXYTKE
30 Jlunelinas, KBagpaTU4Has U IPOOHO-TUHEWHAS QYHKIUU

31 DneMeHTapHOE MCCIIeIOBaHUE U IIOCTPOCHUE IPpaMKOB ITUX (HYHKITHIA

32 DneMeHTapHOe UCCIIeIOBaHUE U MIOCTPOCHUE IPauKOB ITUX (HYHKITHIA

33 Crenens ¢ nensM nokasaresneM. bunom Herorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona

35 CrenenHas GyHKIHUS C HATYpaJbHBIM M LIENbIM Noka3aTeneM. E€ cBoiicTBa u rpadux

36 KontponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpagux”

37 Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENIEHH U eTro CBOMCTBA

38 Apudmernueckuit KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA

39 ITpeoOpa3oBaHus UUCIOBBIX BHIPAKEHUH, COIEPKAIINX CTENIEHU U KOPHU

40 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENIEHU U KOPHU

41 ITpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUH, COIEPIKAIINX CTENICHU U KOPHH

42 Wppanmonanssble ypaBHeHH. OCHOBHBIE METOBI PEILIEHUS UPPALIMOHAIBHBIX YPAaBHEHUN

43 WppannonansHble ypaBHeHNU. OCHOBHBIE METObI PEILIEHUS UPPALIMOHAIBHBIX YPABHEHUN

44 Wppanmonansubie ypaBHeHN. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATIBHBIX YPAaBHEHUN

45 PaBHOCHMIIBHBIE IEPEXOBI B PELIEHUN UPPALIMOHAIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUN UPPALMOHAIBHBIX YPaBHEHUI




47

PaBHOCHIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX YPaBHEHUN

48 PaBHOCHUITbHBIE TIEPEXO/IBI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUI

49 CaoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU KaK PYyHKIIMA OOpaTHOM CTETIICHU C HATYPaJIbHBIM ITOKa3aTeIeM
50 CoiicTBa U rpaduKk KOpHS N-0i CTENEHU KaK (YHKIIMK OOpaTHON CTEIIEHH C HATypaJbHBIM MTOKa3aTeIeM
51 KonrtponsHas pabdora: "CpoiicTBa u rpaguk KopHs n-oii crenenu. MppannonaabHble ypaBHEHUS"
52 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA

53 Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA

54 Crenens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA

55 [TokazarenpHast GyHKIH, €€ cBOICTBa U rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMH A1 pEeLICHUs] YpaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIMN A1 pELICHUs] YpaBHEHUH

58 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI

59 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI

60 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TIOKA3aTEIbHBIX YPAaBHEHUH

61 KonrtponbHas padora: "[lokazatensHas Gpynkius. [TokaszarenbHble ypaBHeHUS"

62 Jlorapudm uucna. ColicTBa jJorapudpma

63 Jlorapudm uucna. ColicTBa jJorapudpma

64 Jlorapudm uucna. ColicTBa jJorapudma

65 JlecATUUHBIE U HaTypaJlbHbIE JOTapr(pMbl

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbl

67 IIpeoOpa3oBaHue BBIPAXKEHH, COACPIKAIIMX JIOTapU(MBI

68 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTapU(MBI

69 IIpeoOpa3oBaHue BBIPAXEHHH, COACPIKAIIMX JIOTapU(MBI

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U rpaduK

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U rpaduK

72 Hcnonk3oBanue rpaduka QyHKINUN I pelIeHUs] ypaBHEHU I




73 Hcnons3zoBanue rpaduka GyHKIUN 1)1 pEIICHUST ypaBHEHHU I

74 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIC METObI PEIICHHUS JIOTApUPMUICCKUX YPABHEHHUI
75 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIC METObI PEIICHHUS JIOTApUPMUICCKUX YPABHEHHI
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOABI PEIICHUS JIoTapu(PMUIECKUX YpaBHEHHHA
77 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH JOTapU(PMUUECKUX yPaBHECHUN

78 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH JOTapU(PMUUECKUX yPaBHECHUN

79 Konrtponsnas padora: "Jlorapudmuueckas Gpynkuus. Jlorapupmuueckue ypaBHeHHs "

80 CuHyc, KOCHHYC, TAHI'€HC M KOTAHI€HC YUCJIOBOTO apryMEHTa

81 CuHycC, KOCHHYC, TAHI'€HC M KOTAHI€HC YUCJIOBOTO apryMEeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOI0O apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC YHUCIOBOTO apryMeHTa

84 Tpuronomerpuieckas OKpy>KHOCTb, OIIPEICIICHIE TPUTOHOMETPUIECKUX (PYHKIMI YUCIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpyKHOCTb, OIPEICTICHIE TPUTOHOMETPUIECKUX (PYHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI

87 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI

89 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI

90 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH

92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH

94 Pemenne TpUroHoOMETpUUECKUX YpaBHEHUN

95 Pemenne TpUroHoOMETpUUECKUX YpaBHEHUN

96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN

97 Pemenune TpuroHoOMeTpUUECKUX YpaBHEHUI

98 Pemrenne TpuroHoMeTpru4ECKUX YpaBHEHUN




99

Pemennie TpUroHoMeTpUUECKUX YpaBHEHUIN

100 Pemienue TpuroHoMeTpUYECKUX YpaBHECHUM

101 KontponbHas padota: "TpuroHoMeTprU4ECKHE BEIPAKEHUSI 1 TPUTOHOMETPUYECKHE ypaBHEHUS "
102 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHNUs TIOCIE0BaTeNIbHOCTEH. MeTo MaTeMaTH4eCKOi HHIYKIUU
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BaTENILHOCTH. MicTOpHs aHann3a 0ECKOHEUHO MaJIbIX
104 Apudmernueckas Iporpeccust

105 I'eomeTprueckas nporpeccus

106 beckoneuHo yObIBatomiasi reoMeTpu4ecKasi porpeccust

107 CymMma 6eckoHeuHO yOBIBAOIIEH TeOMETPUIECKOH MPOrpeccuu

108 JIMHEWHBIN U 3KCITOHEHIMANBHBIN pocT. Yucio e. ®opmyiia CI0KHBIX IPOLEHTOB

109 JIMHEWHBIN U 3KCITOHEHIMANBHBIN pocT. Yucio e. ®opmyiia CI0KHBIX IPOLEHTOB

110 Hcnosb30Banne mporpeccuu i pelIeHHs peaibHbIX 3a7a4 IPUKIIATHOrO XapaKkTepa

111 Kontponbnas padota: "[locinenoBarensHOCTH U iporpeccun”

112 HenpepbiBHBIE QYHKINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IrpaduKOB QyHKIMH

114 CBoiicTBa (yHKIMI HETIPEPBIBHBIX Ha OTPE3Ke

115 CBoiicTBa (yHKIMI HETIPEpPBIBHBIX Ha OTPE3KE

116 Meroa UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB

117 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB

118 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB

119 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS pellIeHHs 3a1a4

120 [TpumMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUHN IS pellIeHHs 3a1a4

121 [lepBast u BTOpas Npou3BOIHbIE PYHKIIUU

122 Omnpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM

123 Onpenenenue, GU3NUECKUI CMBICT IPOU3BOIHOM

124 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKINN




125

VYpaBHeHHe KacaTeabHOU K rpaduky GpyHKUINN

126 [Ipoun3BoHbIC 37IeMEHTAPHBIX (DYHKITHI

127 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI

128 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIO3HLINU (PYHKIUH
129 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIO3HLINU (QYHKIUH
130 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIO3HLINU (QYHKIUH
131 KonTponbnas pabora: "[IpousBonnas”

132 [ToBTOpEeHME, 0000IIEHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHus"

133 [ToBTOpeHmEe, 006001mEeHNe, cucTeMaTH3anus 3HaHni: "Oyakimn"

134 Wrorosas KoHTpoJIbHAsT paboTa

135 Hrorosas KoHTpoJIbHAsT paboTa

136 [ToBTOpEeHME, 00600IIEHNE, CHCTEMAaTH3allUsl 3HAHUN




11 KJIACC

Ne
Tema ypoka

n/n
1 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTD M SKCTPEMYMBI
2 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTD M SKCTPEMYMBI
3 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD M SKCTPEMYMBI
4 [TpumeHeHne TPOU3BOTHON K UCCIIEIOBAHHIO (DYHKIIMIA HA MOHOTOHHOCTB M SKCTPEMYMBI
5 [TpumMeHeHHe TPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMIA HA MOHOTOHHOCTb M SKCTPEMYMBI
6 [TpumeHeHHne TPOU3BOIHON K UCCIIEI0BAaHUIO (DYHKIMIA HA MOHOTOHHOCTb M SKCTPEMYMBI
7 Haxoxnenue HanOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUsl HENPEPhIBHOM (PYHKIIMM HA OTpe3Ke
8 Haxoxnenne HauOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUs1 HENPEPhIBHOM (PYHKIIMM HA OTpe3Ke
9 Haxoxnenne HanOoJbIIero 1 HAMMEHbIIET0 3HaYeHUsI HENPEPhIBHOM (PYHKIIMM HA OTpe3Ke
10 Haxoxnenue HanOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUsI HENPEPhIBHOM (PyHKIIMM HA OTpe3Ke
11 Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUsI HETPePhIBHOM (PyHKIIMM HA OTpe3Ke
12 Haxosxnenne HanOoJbIIero 1 HAMMEHBIIETo 3HaYeHUsI HETIPePhIBHOM (PyHKIIMM Ha OTpe3Ke
13 IIpuMeHeHne MPOU3BOHOM I HAXOKAECHUS HAUIY4IIEero PeIeHNs B IPUKIAJAHbIX 3a1a4ax
14 IIpuMeHeHne MPOU3BOHOM U1 HAXOKAECHUS HaUIy4IlIero PeIeHNs B IPUKIaJAHbIX 3a1a4ax
15 [TpumMeHeHne TPOU3BOIHON IS ONIPEeNIEHHs] CKOPOCTH U YCKOPEHHs Ipoliecca, 3a1aHHoro (opMyJIol miu rpagukoM
16 [IpumeHeHne Mpor3BOIHON JUIs OIIPEEIIEHNS CKOPOCTH M YCKOPEHHUS IpoLecca, 3alaHHOTr0 (opMyJIoi UiTh rpapuKkom
17 Komnozunus ¢pyHknuit
18 Komnozunus ¢pyHkuit
19 Komnozunus ¢pyHkuit
20 I'eomerprueckue 00pa3sl ypaBHEHUN Ha KOOPAUHATHON TIJIOCKOCTH
21 I'eomeTpuueckue o0pa3pl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTH
22 Kontponbnas padota: "Uccnenopanue GyHKIMA ¢ TOMOIIBIO TPOU3BOTHON"




23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpasubie aneMeHTapHbIX GyHKIMHA. [IpaBuia HaX0XKACHUS TEPBOOOPA3HBIX

25 [TepBooOpasubie anemMeHTapHbIX GyHKIMHA. [IpaBuia HaX0XKACHUS TEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpudecKuii CMBICI MHTETpaIa

27 Beruncnenue onpenenéaroro uaterpaia no gopmysne Herotona-Jleiibunuma

28 Beruncnenue onpenenéanoro uaterpaia no popmysne Herotona-Jleiibunuma

29 [TpumeneHne UHTErpaia A1l HAXOXKACHUS TUIOMIAICH TIIOCKUX QUTYP

30 [TpumeHeHne UHTETpaNa Al HAXOXKACHUS 00bEMOB FrEOMETPUIECKUX TEI

31 [Tpumeps! pemeHnit qudepeHInaIbHbIX ypaBHEHUN

32 [Tpumeps! pemeHnii qudepeHIraIbHbIX ypaBHEHUN

33 MaremMaTHueCcKoe MOJICIIMPOBAHUE PEATHHBIX MPOIIECCOB ¢ TOMOIIBIO AU PepeHnnanbHbIX ypaBHEHUH
34 KonTponbras padora: "[leppoobpasznas u uaTerpan”

35 Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA U rpaduku

36 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku

37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

38 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

39 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

40 OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOILBIO TPUTOHOMETPUUECKON OKPYKHOCTH
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUYECKOH OKPYKHOCTH
43 OT00p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUECKOH OKPYKHOCTH
44 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

45 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

46 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

47 Perienue TpUroHOMETpHUUECKUX HEPABEHCTB

48 KonTponbnas pabora: "['paduku Tpuronomerpuueckux ¢pyHkiuii. Tpuronomerpuueckre HepaBeHCTBa"




49

OcCHOBHEBIE MCTOJbI pCHICHUS ITOKa3aTCIbHBIX HEPABCHCTB

50 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHUS ITOKA3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHHS UPPALTOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS HPPALIOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS UPPALTOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB

61 I'paduueckue METOIBI PEICHNUS UPPAIMOHATIBHBIX YPAaBHEHHNA

62 I'paduueckue METOIBI PEICHNUS UPPAIMOHATIBHBIX YPAaBHEHHHA

63 I'paduueckue MeTo bl pelieHHs oKa3aTeIbHbIX ypaBHEHUN

64 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX HEPAaBEHCTB

65 I'padpuueckue MeTo bl pelIeHus Jorapu(pMUIECKUX YpaBHEHUI

66 I'paduueckue MeTo bl pelLIeHns JOrapuPpMUIECKIX HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHns JOrapuPpMUIECKIX HEPABEHCTB

68 I'paduueckue MeTOIbI pelIeHNs TOKa3aTeIbHbIX U JJOTapu(PMUUECKUX YPaBHEHUN

69 I'paduueckue MeTOIbI PeLIeHNs TOKa3aTeIbHbBIX U JJOTapU(PMUUECKUX YPaBHEHUN

70 I'paduueckue MeTo bl pelIeHNs MOKa3aTeIbHbIX U IOTapU(PMUUYECKUX HEPABEHCTB

71 I'paduueckue MeTO bl pelIeHNs oKa3aTeIbHbIX U IOTapu(PMUUYECKUX HEPABEHCTB

72 KonrtponsHas pabora: "MppanroHanbHble, TOKa3aTelbHbIE U Jorapu(MUUECKue HepaBeHcTBa"
73 KommiekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUecKasi OpMBI 3aMCH KOMILJIEKCHOTO Yucia
74 KommiekcHpie uncia. Anredpanyeckasl # TPUTOHOMETpUYeCcKast (POPMBI 3aMTMCH KOMILIEKCHOTO Yncia




75 Apudmernueckue ornepanuy ¢ KOMIIEKCHBIMU YUCIIAMH

76 Apudmerndeckue ornepanuy ¢ KOMIJIEKCHBIMUA YUCIIAMH

77 N3006paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIAUHATHON TIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YUCE Ha KOOPAWHATHOM MJIOCKOCTH

79 ®opmyiia Myaspa. KopHu n-oil CTENEHU U3 KOMIUIEKCHOTO YUCIa

80 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOTO Yrcia

81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS pelieHns (GU3NIeCKUX U TeOMETPHUUECKUX 3a1a4
82 Kontposnbnas pabdota: "KommiekcHsie yncna"

83 Harypanbnble u 1iensie yucia

84 HarypanbHble u niensle yucna

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIbIX YHCEIl

86 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEJIbIX YHCEIl

87 [Ipumenenue npuszHakoB Aenumocty nensix yucen: HOJl u HOK

88 [Ipumenenue npuszHakoB Aenumocty nensix yucen: HOJl u HOK

89 IIpuMmeHeHNne MPU3HAKOB AEIMMOCTH LEJIBIX YUCEI: OCTATKH 10 MOZYJIHO

90 IIpuMeHeHNne MPU3HAKOB AEIMMOCTH LENIBIX YUCEI: OCTATKH 10 MOZYJIO

91 IIpuMeHeHNne MPU3HAKOB AEIMMOCTH LEJIBIX YUCEI: AITOPUTM EBKINIa A1 peleHus 3a1a4 B UENIbIX YUCIIax
92 KontponsHas padora: "Teopus uensix yncen"

93 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS
94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS
95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN PALlMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN UPpALlMOHATIbHBIX YPABHEHUN
97 OCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEHN NOKA3aTEJIbHBIX YPaBHEHUN

98 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEHN NOKA3aTEJIbHBIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN
100 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(pMUYECKUX ypaBHEHUN




101

[IpuMeHeHne CUCTEM K PEIIeHUIO MaTeMaTHYEeCKUX 3a]1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTel HayKu U pealbHOM JKU3HH,
MHTEpIIpETAIHS TOJTYYSHHBIX Pe3yJIbTaTOB

HpI/IMeHCHI/IC CHUCTEM K PCIICHHUIO MAaTEMAaTUYCCKHX 3aJiad U 3aaa4 U3 pa3IudHbIX obnacrei HAaYKH U pCaHBHOﬁ JKHN3HU,

102 MHTEpIpETAIMs TOJTYYSHHBIX Pe3yJIbTaTOB

103 [IpuMeHeHne HepaBeHCTB K PEHICHUIO MAaTEMaTHYECKHUX 3a]1a4 U 33]1a4 U3 pa3INdHbIX 00JacTell HayKu U pealbHOM KU3HH,
MHTEpIIpETAIHs TOJTYYSHHBIX Pe3yJIbTaTOB

104 Kontposbnas padota: "CucTeMbl paliioOHAIBHBIX, HPPAIMOHATBHBIX MTOKA3aTEIbHBIX U JIOTApU(DPMUYECKUX YpaBHEHUN"

105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu

106 ParmonansHble HEpaBEHCTBA C MapamMeTpaMu

107 PanmonansHble CUCTEMBI C TapaMeTpaMu

108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu

109 HppannoHaibHbie CUCTEMBI C TapaMeTpaMu

110 [TokazarenpHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuronomeTpuyeckue ypaBHEHHUs C ITapaMeTpamMu

115 TpuronomeTprueckre HEPaBeHCTBA C MapaMETPAMHU

116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU

117 [TocTpoenue u uccieoBaHNe MaTEMaTUYECKUX MOJIENIEN peabHbIX CUTYaIMil C TOMOIIBI0 YPaBHEHUH C TapamMeTpaMu

118 [TocTpoenue u uccieqoBaHNe MaTEMaTUUECKUX MOJIEJIEN PeabHBIX CUTYallui C MOMOIIBIO CUCTEM YPaBHEHHH ¢ TapaMeTpamu

119 [TocTpoeHne n nccneaoBaHUE MATEMATHYECKNUX MOJIENIEN PEANTbHBIX CUTYallui ¢ TOMOIIBIO CUCTEM YPAaBHEHUH C MapaMeTpaMu

120 Kontponbnas pabdota: "3amgauu ¢ mapamerpamu”

121 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

123 IToBTOpenue, o0o0IeHNe, cucTeMaTH3alys 3HaHui: "YpaBuenus. Cuctemsl ypaBHeHUI"




124 [ToBTOpeHue, 0600IIEeHNE, cCUCTeMaTH3aKs 3Hanuii: "HepaBeHncrsa"

125 [ToBTOpeHue, 0600IIEeHNe, cUcTeMaTH3anus 3Hanuii: "HepaBeHncrpa"

126 [ToBTOpeHue, 0600IIeHNE, cCUcTeMaTH3aus 3Hanuii: "HepaBeHncrpa"

127 [ToBTOpenue, 0600menHue, cucremaTu3anus 3Hanuii: "[Ipon3BoaHas u e€ npumMeHeHue"
128 [ToBTOpenue, 0600menHue, cucremaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumMeHeHue"
129 [ToBTOpenue, 0600menue, cucremaTu3aius 3Hanuii: "[IponsBoaHas u e€ npumMeHeHue"
130 [ToBTOpenue, 06001meHne, cucTeMaTh3alus 3Hanuii: "MIHTerpan u ero npuMeHeHue"
131 [ToBTOpenue, o600mIeHNE, cucTeMaTH3amys 3HaHui: "OyHKkunuu"

132 [ToBTOpenue, o6o0mIeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIun"

133 [ToBTOpeHmEe, 06001meHNe, cucTeMaTh3anus 3HaHni: "Oyakimn"

134 Hrorosas KoHTpoJIbHAsT paboTa

135 Hrorosas koHTpoJIbHAsI paboTa

136 [ToBTOpEeHME, 00600IIEHNE, CHCTEeMAaTH3allUsl 3SHAHUN




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

1

Yucia 1 BEIUMCIIEHUS

1.1

OnepupoBaTh TOHATHSAMH: PAMUOHAIBHOE U JCHCTBUTEILHOE YHCIIO,
OOBIKHOBEHHAS U IECATHYHAS JPOOb, POLIEHTHI

1.2

Boinonuate  apudmMernyeckue  onmepalMd € pallMOHaJIbHBIMU U
JEHCTBUTEIbHBIMU YU CIIAMH

1.3

BoinonHATe NpuOIMKEHHBIE BEIUMCICHUS, UCIIOJIB3YS IIpaBUila OKPYIJICHUS,
JieNaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

1.4

OnepupoBaTh NOHATUSIMU: CTENEHb C IIEJIBIM IOKA3aTeleM, CTaHJApTHAs
¢dopma 3ammcu JCWCTBUTEIBHOTO YHCIA, KOPEHb HATYypaJlbHON CTENCHH;
WCTOJIB30BATh MOAXOAIIYI0 (HOpMY 3alUCH ACHCTBUTEIBHBIX YUCEN JUIS
pelIeHus IPaKTUYECKUX 3a/1a4 U IIPEICTaBICHUS TaHHbBIX

1.5

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC U TAHI€HC IPOU3BOJILHOTO YIJIa;
UCMOJb30BaTh  3alMCh  IPOU3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH

YPaBHeHI/IH " HCPABCHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOKIACCTBO, YPAaBHCHUC, HCEPABCHCTBO, LECJIOC,
palluOHAJIBHOC, HPppaAlMOHAIIEHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMCETPHYICCKOC YPABHCHUC

2.2

BoimonHATe peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPDAKEHUH U pelaTh
TPUTOHOMETPUYECKHE YPaBHEHUS

23

BoimonHATe mpeoOpa3oBaHusl LENbIX, PAMOHANBHBIX U HpPpalMOHAIBHBIX
BBIDA)KEHMII W peliaTbh OCHOBHBIE THUIIBI LEJbIX, PAalUOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHNUW U HEPABEHCTB

2.4

HpI/IMeHHTB YpaBHCHHUA W HEPABCHCTBA [JIA PEIICHHUA MAaTEMATUUYCCKHX
3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTel HayKu U peallbHOM JKU3HU

2.5

MopenupoBaTh peaibHBIC CUTYyalldd Ha S3bIKE alreOphl, COCTaBISAThH
BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, MCCIEI0BATH
MTOCTPOECHHBIE MOJIEJIN C HCIOIb30BAaHUEM allliapara aiareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHAMH: (YHKIHMS, CIOCOOBI 3aJaHUsl (PYHKIMH, 00JIacTh
onpejeNieHuss U MHOXKECTBO 3HadeHW ¢QyHKuuu, rpaduk QyHKUIUY,
B3aMMHO 0OpaTHbIe (PYyHKIIMU

3.2

OHepI/IpOBaTB MOHATUSIMU: YETHOCTh M HEYETHOCTh (I)YHKI_II/II/I, HYJIn




(GyHKIIUY, TPOMEKYTKH 3HAKOMOCTOSHCTBA

3.3 Hcnonw3oBark rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUIH
3.4 CtpouTth 1 unTaTh rpaduKu JTUHEHHON (PYHKIIUHU, KBAAPATUUYHON (YHKIINH,
CTENEeHHOHN (YHKIIMH C LENBIM OKa3aTeleM
Ucnonb3oBate rpaduku (QyHKUMHA [UIS HCCIENOBaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pElIeHUU 3a4ad M3 JIPYruX Y4eOHBbIX MPEIMETOB U
peasbHOM JKU3HH, BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTU MEX/y BEIMYMHAMHU
4 Havana marematnueckoro anaiansa
41 OnepupoBarh MOHATHUSAMH: TIOCIEIOBATEIbHOCTh, apupMeTHUecKas Hu
' reOMETPUYECKast IPOTPECCUuun
49 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBaIOIIas TIeOMETpHUYECcKas
' mporpeccusi, cyMMa 6€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKON TPOrPeccCuu
43 3aaBath MOCIEAOBATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonbs3oBarh CBOWCTBA MOCIEIOBATEIBHOCTEN M MPOrpeccuil s
' pelIeHus pealibHbIX 3aJa4 IIPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JOTUKA
5.1 OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOXECTBAMHU
Hcnonbs30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Jis  ONUCaHUs
5.2 peaIbHBIX MPOIECCOB U SBIICHUH, MIPH PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEeAMETOB
53 OnepupoBarh  TOHSTUSIMU:  OMpEJEICHHE,  TeopeMa,  CIeACTBUE,
JI0Ka3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero od0pasoBaHus
pe3yabTarta
1 Uucna v BBIYUCIECHUS
OnepupoBarh MOHATUSMH: HaTypaldbHOE, LEJI0€ YHCIO; HCIOJIb30BATh
1.1 MPU3HAKK JEIMMOCTUA LEIBbIX YHUCEN, pa3JIoKEHUE YKClIa Ha MPOCThIE
MHOXUTENH 7151 PEIICHUs 3a1a4
1.2 OnepupoBarh NOHITHEM: CTEIEHb C PAllMOHATIBHBIM ITOKa3aTeIeM
13 OnepupoBarh MOHITUSIMHU: JIOTApU(M UYUCIA, NECATUYHBIC U HATypallbHbIC
' sorapuMeI
2 VYpaBHEHUs 1 HEPABEHCTBA
[IpumeHsITh  CBOWMCTBA CTENEHHM [UIsl TPEeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONMEepUpOBaTh TMOHATUSMU: IIOKA3aTEIbHOE YpaBHEHUE U HEPABEHCTBO;
peniaTh OCHOBHbBIE TUIIBI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB
2.2 BeimonHaTe TpeoOpa3oBaHUs BBIPAKEHUH, COACPKAIIUX JIOTapU(MBI;




OTIEpUPOBATH MOHATUSMU: JIOTapU(PMUUECKOE YpaBHEHHE W HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUHN U HEPABEHCTB

23

HaXOI[I/ITB peiCHuA HpOCTCfIH.IPIX TPUTOHOMETPUUCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHATUAMU: CHCTEMa JIMHEHHBIX ypaBHEHUN U e€ pelIeHHUE;
UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM AJIs pEHICHUS MPaKTHUECKUX
3aza4

2.5

Haxoauts peeHust mpocTeInx CUCTEM M COBOKYITHOCTEH paliOHaIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peajbHbIE CUTyallud Ha s3blKe anreOpbl, COCTaBIAThH
BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M CHUCTEMBbI IO YCIOBUIO 3aJauH,
UCCIIE0BaTh IOCTPOCHHBIC MOJIEIH C HCIIOJIb30BAaHUEM almapaTa aareopsl

OyHKIMH U TpaPuKH

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKAas (QYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH SKCTpeMyMma (yHKIUH, HauOoibliee M
HaMMEHbIIee 3HaYeHUs (DYHKIMH Ha MPOMEXYTKE; HCIOJIB30BATh WX JUIA
uccieoBanus (pyHKINH, 3aJaHHON rpaduKkoM

3.2

OmnepupoBaTh MOHATHAMH: TPAPUKH MOKA3aTEIbHOH, JOTapUPMHUECKON H
TPUTOHOMETPHUYECKUX (QYHKUMH; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH M UCIIOJIB30BATH I PEILIEHUS] YPABHEHUHN 1 HEPABEHCTB
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N306paxaTh Ha KOOPAMHATHOM TJIOCKOCTH I'paUK JTUHEHHBIX ypaBHEHUN
Y UCTIOJIb30BaTh UX AJIS PELICHUS CUCTEMbI TMHEHHBIX YpaBHEHHMA

3.4

Hcnonb3oBate rpadguku (GyHKIMHA A7 MCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH U3 JPyruX y4eOHBIX TUCIHUIINH

Hauana MaTemMaTH4ecKOro aHajinsa

4.1

OmnepupoBaTh MOHATUSAMU: HENIPEPbIBHAS (QYHKILUS, TPOU3BOAHAS (DYHKIIUH;
UCMOJIb30BaTh I'€OMETPUYECKUN U (PU3MYECKHH CMBICT MPOM3BOIHOM JUIs
pelieHns 3a1aq

4.2

Haxoauth IMPOU3BOAHLIC 9JICMCHTAPHBIX (bYHKI.IHfI, BBIYUCIATH
MMPOU3BOJHBIC CYMMBI, ITPOU3BCACHUA, YACTHOI'O (I)YHKI_II/Iﬁ

43

Hcnonb3oBaTe  NMPOU3BOAHYK  JUId  HCCIeNOBaHMA  (YHKUMH  Ha
MOHOTOHHOCTb MW OKCTPEMYMbI, IMPUMCHATH PE3YJbTaTbl HMCCICIOBAHUA K
MTOCTPOCHUIO TPaPUKOB

4.4

Hcmons3oBaTh MDPOU3BOJHYIO JJIA HAXOXIACHUA HAWIYUHICTO PCHICHUS B
MPUKIAAHBIX, B TOM YHCJIC COIUAJIbHO-OKOHOMMNYECKNX, 3a1a4dax

4.5

OnepupoBaTh MOHATHSAMH: IE€pBOOOpa3Hass M HHTErpayi; I[OHUMATh
reoMeTpUUYecKuil U GU3NYECKUI CMBICI HHTErpaia

4.6

Haxoauths nepBooOpa3Hbie I€MEHTAPHBIX (PYHKIHM, BHIYUCISATh UHTETpal
o gopmysne Hototona — Jleitbuuia

4.7

Pemarsn OPUKIAAHBIE 3aa4i, B TOM YHUCJIC COLUAIbHO-DKOHOMHWYCCKOIro "
(bHU3M9IeCcKOro Xapakrepa, CpeJICTBAMU MAaTeMaTHYECKOTO aHaIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kox
1 Uucna v BBIYUCICHUS
Pannonaneupie  unciaa. OOBIKHOBEHHBbIE W JECATHYHBIE JApOOW, MPOLIEHTHI,
11 OecKOHEUYHbIE MepuoInYeckue Ipoou. ApudmeTuyeckue onepaluuu ¢ paluoHaAIbHBIMU
) qrcIaMu, MpeoOpa3oBaHus YHCIOBBIX BhpaxeHui. [Ipumenenne nqpobeit u mporeHToB
JUISL pEIEHUS PUKJIAAHBIX 33724 U3 Pa3JIMYHBIX OTPACiIel 3HAHUU U PEaJbHOW KU3HU
JlelicTBUTENbHBIC YnCiIa. ParoHanbHbIe U HppalMoHabHbIE Yncia. ApudMeTrnaeckue
1.2 ornepanuu ¢ ACUCTBUTENbHBIMU uuciaMu. [IpubnnxEHHBbIE BBIYMCIEHUS, IpaBUiia
OKpPYIJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYNCICHUN
Crenensb ¢ niensiM nokazareneM. CtannaptHas popma 3arrcu IeHCTBUTEIBHOTO YUCIIA.
1.3 Wcnonp3oBanue nmoaxonsuie Gopmbl 3alMcH JEHCTBUTENBHBIX YHMCEN AJIS PELIEHUs
MPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX
L4 Apudmernueckuii KOpeHb HATypaJbHOH creneHu. JleficTBHA C apu(MeTHIecKUMU
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
29 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbBIE TPUTOHOMETPHUUECKUE
’ bopmybI
)3 YpaBHeHHe, KOpeHb YypaBHEHHMsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
' HHTEPBAJIOB
24 Pemienue nenbix U 1poOHO-pAlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppanroHalbHBIX YpaBHEHUN 1 HEPABEHCTB
2.6 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUM
57 [IpuMeHeHre ypaBHEHHUN U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJa4 U 3aJa4 U3
' pa3nuyHbIX 00JacTeil HaAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, crnocobbl 3amanus ¢yHkuuu. [paduk  ¢yskiuu. B3aumbHo oOpaTHBIE
' GyHKIMH
39 OOnacte ompenesleHUss M MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymun ¢yskuum.
' [TpoMexyTku 3HAKOMOCTOSTHCTBA. UETHBIC U HEUETHBIE (DYHKIIUU
33 CrenenHas (yHKIHUS C HaTypaJbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa U rpad UK KOpHS 71-0i CTETICHH
3.4 Tpuronomerpuueckass OKPYXHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (QYHKUIUH

YUCIIOBOT'O apryMEHTa




4 Hagana maTemMaTnyeckoro aHaausa
41 IlocnenoBarenbHOCTH, CIOCOOBI  3aJaHUs  IOCIENOBATENbHOCTEH. MOHOTOHHBIE
) IIOCJIEI0BATEIBHOCTH
Apudmernueckas M reoMerpuyeckas Imporpeccud. beckoHedHO —yObIBaromas
4y | TEOMETPUYECKAs HpOTDPECCH. Cymma OeckOHEUHO YyObIBalOIIEH TIeOMEeTpUYECKO
) nporpeccun. Dopmyiia CIO0XKHBIX INPOLECHTOB. lMcnonp30BaHME NIPOrpeccuu  AJs
pellIeHNs peallbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepauuu Hajg MHOXecTBamM. Jluarpammbel Oiinepa — Benna.
5.1 [IpumeHeHHEe TEOpPETMKO-MHOXKECTBEHHOIO —amnmapara /s ONMCAaHUSA pPeallbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33724 U3 APYTHX YUEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUA
1 Yucna v BIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3sHaku AeIMMOCTH UEIbIX YUCEI
1.2 CrerneHb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uucna. [lecaTndnabple U HaTypajIbHbIEC JOTapuUpMBbI
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHH, copepKaluX Jorapu@msl
2.2 [Ipeobpa3zoBanue BeIpaXE€HUN, COIEPKAIINX CTEIIEHU C PAIHOHAIBHBIM MTOKa3aTelieM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl IMHENHBIX ypaBHEHUH. PelleHne npuKkiIagHbIX 3aa4 ¢ IOMOIIBIO CHCTEMBI
’ JIMHEVHBIX YPaBHEHUH
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTEMATUYECKUX 3a]a4
' W 3aJ1a4 U3 pa3IMyYHbIX 00acTell HAyKH U pealibHOM KU3HU
3 OyHKUUHU U TpadUKU
Oynkuus. Ilepuognueckue ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumymMbl ¥ MUHUMYMBbI GyHKIuH. Hawbomnbinee W HaWMeEHbIIee 3HAYCHHUE
(GYHKIIUM HA IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu
33 [ToxazarenbHas u gorapudmuyeckas GyHKINUU, UX CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLlIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM
3.5 Ucnonb3oBanue rpadukoB GyHKIUI AT UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,




KOTOpBhI€ BO3HUKAIOT MpPH pEIIEHUWU 3aJad M3 JPYTrUX Y4eOHBIX MPEAMETOB H
peaabHOM KU3HU

4 Hayana marematnueckoro aHannsa

4.1 HenpepsiBabIe (GyHKIIMU. MeTO HHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBoanas pyukuuu. ['eomerpruecknii 1 PU3NIECKUN CMBICIT TPOU3BOTHON

43 [IpousBoaHbie 37MeMeHTapHBIX QYHKIHMA. DOpMysiabl HAXOXKICHHUS IMPOU3BOIHOM

) CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIIUI

[IpumeHeHrne MPOU3ZBOMHON K UCCIeNOBaHUIO (GYHKIUH Ha MOHOTOHHOCTh H

4.4 sKcTpeMyMbl. HaxokaeHue HamOONbIIEero U HaWMMEHBUIEro 3HadeHHs (YHKIUU Ha
OTpe3Ke
[TpyMeHeHre MPOU3BOHON ISl HAXOXKICHHSI HAUIYYIIETO PEIICHUS B MPUKIAJAHBIX

4.5 3aa4ax, JUIsl OMpEENIeHHUs CKOPOCTH Tpolecca, 3aJaHHOro ¢GopMylol wWiH
rpaduKom

4.6 [TepBooOpasnas. Tabmura mepBooOpa3HbIX

47 WuTerpain, ero reoMerpuueckuil U pusmdeckuii cMbIci. Berancienue uHTerpaia mo

dbopmyne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
TpeOoOBaHUS o0pa3oBaHus

Bnagenue MeronamMu J10Ka3aTeNbCTB, aJlOPUTMAMM pEIICHUs 3alad;
yMeHue (OopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHMYeCKOH WHIYKIUH;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEpPUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar s
OINKCaHMsl peabHBIX IPOLIECCOB U SIBICHUHN U NP pelIeHUM 331ad, B TOM
YyHClle U3 IPYrUX YUeOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHSAMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
U ONMCHIBaTh Ipadbl pa3IuYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl MpU

peHICHUN 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTETeHb C IeNbIM MOKa3aTeleM, KOpEeHb HAaTypallbHOUM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM I10Ka3aTciieM,
norapudmM UMcCIa, CUHYC, KOCMHYC ¥ TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPAMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCEN; YMEHUE UCIIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNN 001N
JIeNuTeIh W HauMEHblee o0llee KpaTHOe, airoputM EBkiamma mpu
pEeIICHUHN 3aJa4; 3HAKOMCTBO C Pa3JIMYHbBIMH MO3MIIUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPOKEHHUN CO CTEeNeHsSMU W Jiorapudmamu, mpeoOpa3oBaHusl APOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATUSMHU:
MOCIIC0OBATEIPHOCTh, apU(PMETHUSCKAs TPOTPECCHSI, TeOMETpUIeCKas

nporpeccus, OCCKOHEUHO yGLIBaIOIJ_IaH TCOMETPHUUCCKAasA TIPOTPCCCUsi;




yYMEHHE 3a/1aBaTh I10CJIEAOBAaTEIbHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHMCIIA, MOJAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
NPOU3BOUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpOBaTh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HppalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
HNOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO Ppa3JIMYHbIX IHPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI U1 DPELICHUS MaTeMaTH4YECKHX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIUS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QyHKLUHM, HauOoJblllee U HAaUMEHbIIEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
GbyHKIMHU, TepBas M BTOpas MPOU3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKkuil CMbICI MPOM3BOAHOM, NepBOOOpa3Has, ONpPEACIEHHBIM
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (YHKLUUHU; yMEHUE
BBIUMCISATH  MPOU3BOAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GYHKIMM; YMEHUE HAaXOJIWUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIHI;
YMEHHE HCIIONIb30BaTh MPOU3BOJHYIO Ul HCCIeNOBaHUA (YHKIIMH,
HaXOJWTh HauOOJbIIME M HAUMEHbIIWE 3HAueHUs QYHKIUH; CTPOUTH
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJISi HAaXOXACHHUS HAWIy4YIlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-D)KOHOMUYECKUX U
(bu3MYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO

HUHTCrpaia;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




MoMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUIH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIUA,
KOMIO3UIUS (PyHKIMH, JWHEHHAas (QYHKUMSA, KBaapaTudHas (QYHKLHS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTelbHas H
jgorapupmuueckass (QYHKLUHMH; YMEHUE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKUMH,  BBIIOJHATH  NIpeoOpa3oBaHus  rpadukoB  (PYHKLHH,
UCIOJb30BaTh Tpa(UKK Uil U3yYEHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX NpPEAMETOB W 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXIy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpauku (pyHKIUH UIs peuieHus ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IJIOCKOCTH MHO’KECTBA PEUICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTu, Ha JIBUKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JaCTH YNpaBJIEHUs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHMs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJyYCHHOE pEUICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJEKaTb, WHTEPIPETHPOBATH
uH(pOpMaIKIo, MPEJCTaBICHHYIO B TabJMIIax, HAa AUarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpadMuecKu Mccael0BaTb COBMECTHbBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHHe OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U CIly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM l“pa(l)I/I‘-IeCKI/IX METOHOB;, IMPUMCHSATH




(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIy IOTHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, koMmOuHATOpHBIE (aKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAaHUe, TUCIEPCUs W CTaHAAapTHOE OTKIOHCHHE
CIlydaliHOW  BENWYMHBL, (YHKIMUA paclpeielieHus U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHH; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeACICHUN AJIs pelIeHus 3a/a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METO/BI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATHUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHHUH,
YHUCJIO  TEPeCcCTaHOBOK; OuMHOM  HbrOTOHA; yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS JUIS PEIICHUS 3aad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYUHA yTIia, JIOCKUN YToJl, IBYTPaHHBIN
YroJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, yTrod MEXIy HpsIMbIMH,
Yrojl MEXAy MNpsSIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMU,
pacCTOHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMU,
pacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (GUTYPB, 00BEM (UTYPBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, Mapaijenenumnes, Opu3Ma, NHpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPa, O00bEM KyOa,
MIpAMOYI'OJIBHOTO IapalICJICIIMIICaa, NHpaMHUAbI, IMIPU3MbI, MUIXWHApPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS] KOHyCa M IIUHAPA,
napajielbHble OCH  WJIM OCHOBAaHWIO, CEUEHHWE IIapa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHUE




MHOTOTPaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (DUTYpHI M MOBEPXHOCTU
BPAICHNS, UX CEUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJCTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOOHBIE (QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIC U IMOJOOHBIC (HUIYPHI, B TOM YHUCIE B NPHPOJC,
HCKYCCTBE, apXUTEKType; UCIOIB30BATh T€OMETPUIECCKHE OTHOLICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'COMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB H
U3 PEAIbHOW >KU3HU; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITUYUHBI
(mHa, yroiy, IJOMmAAs, O0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJIBI M METOJABL, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdeprl; o0bEM Kyoa,
IOpSMOYTOJBHOTO — MapajlieNenunea, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 0OBbEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIBHASA CHCTCMA KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pEeHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpyTux y‘-Ie6HI)IX npeaMcToOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJI IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMATUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MIPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




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

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Uuncna 1 BEIUKUCICHUS

1.1

Harypanbnsie u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

Panmonanpubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOH, TIPOIICHTHI,

t2 OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
13 Apudmerndeckuii KOpeHb HaTypaJibHOU cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypajibHOU CTEIeHH
1.4 Crernens ¢ 1enpiM nokaszarenaeMm. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHH
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiictButenbHbie  4ucia. ApuMeTHYecKHe Omepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOnuxEHHbIE BEIUMCICHHUS, IPaBUIIa OKPYTJICHUS, IPUKUJIKA M OLIEHKA
pe3ylibTaTa BEIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenbHble U TorapupMUUYeCcKue ypaBHEHHS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 HppannonanbHble HepaBEeHCTBA
2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpenenuTesb MaTpUIbl
3 OyHKIMH U TpaduKh
3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE




bynkuun. Yérabie n HeuéTHBIC QyHKIMU. [leproandyeckue GyHKITUN

OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymmu ¢yHKmm.

[TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (YHKIUH.

32 Makcumymbl 1 MUHUMYMBbI ¢GyHKUuu. Hawmbosbinee u HauMmeHblllee 3HauY€HUE
(GYHKINU Ha TPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypaJbHBIM M LENbIM Moka3zateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpadUuK KOPHS 1-0l CTEIIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
16 Touku paspeiBa. AcuMmnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckasi U reoMeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxoxneHue HanOObIIEro U HAUMEHBINETO 3HAYCHUsT (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpasHuku
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martemaruka. Anre6pa 1 Hadana MaTeMaTudeckoro anaiausa; 10 kiacc.
yray6nennoe oOyuenne Mep3msik A.I'., Homuposckuii [.A., TTonskoB B.M.;
nox peaakuuei [logonsckoro B.E. O0uiecTBo ¢ orpaHM4eHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®y;
AxkunonepHoe obmectBo «M3narensctBo «lIpocBemienner

Maremaruka. Anre6pa u Hauaja MaTeMaTuyeckoro aHaiausa; 11 kiacc.
yriyosennoe o0yyenne Mepsnsk A.l'., Homuposckuii JI.A., ITonsakos B.M.;
noA penakuueit [logonsckoro B.E. O611ecTBO ¢ orpaHueHHOM
oTBeTcTBeHHOCTHIO N3narenbckuit nuentp «BEHTAHA-I'PA®y;

AKI_[PIOHepHOG O6IHGCTBO ((HB,Z[&TGHBCTBO «HpOCBeIIIGHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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