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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
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
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 (QOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
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 KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a 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 KPUTUYECKOE 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,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMu
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-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
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 paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN 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
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare 0OydJaromIuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPUKIATHBIX



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,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad 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 (hOpMyJaMU 3aBHCHMOCTH 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
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 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
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
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
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
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 HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
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 MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa ajreOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M 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 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCJIA.
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 (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypalbHbIE
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-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENBIMH
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 YypaBHEHUMH. Marpuua 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. lcciegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlInyHbIX 00JacTel HayKu M pealbHOU
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
¢ysnxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TIPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJIbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOTO 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 PELICHHWS HEPABEHCTB. l[IprMeHEHHWE CBOWMCTB HENPEPBIBHBIX
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 KOMIIO3ULIMH (PYHKIIHUH.

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.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

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
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTeld HayKu M peajbHOU
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 MeTonmpl pelieHUs YpaBHEHHUM W 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.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[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, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuuna.

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

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



[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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUYaOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTAMHU 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
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPaKTUYECKUM
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
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE 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 cpenpl, IJIaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEeYECKOM ACATEIbHOCTH, JTaroB €&
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.

METAIIPEJMETHBIE PE3YJIBTATDBI

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 KIIACCU(DUKAIUH,
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 IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

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

BBIOMpaTh Ccrmoco0 penieHus YydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKE BbIIBUTaTh
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 TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayH,
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 pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3eHTAllMN U OCOOEHHOCTEN ay TUTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM UH(OPMAIIUU.

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 3a7auH;

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 YCIOBUSAM, OOBICHITH IPUUHUHBI
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, MPUHUMATH I1I€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBbIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«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 oOyuenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAlMOHAIBHOE YHCIO, OECKOHEUHas
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 BBIYUCIICHNUS, TPaBUJIa OKPYTICHUS, TPUKHUIKY 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 OIEpUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€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 YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIMEHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
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 ONPENENUTENA 2 X 2 JUId BBIUYHACICHHUS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTPULl U ONPEIEIIMUTENIEH,
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 TPUTOHOMETpUUYECKHE GOPMYJIIbI JIJIsl MPeoOpa30oBaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE aureOpbl, COCTaBISAThH
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 O0OpaTHble (QYHKUUH, KOMMIO3UUUs GQyHKUMA, Tpaduk GyHKLIUH,
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,
NepUOINYECKHE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LeabIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHMHA C HATypaJlbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-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,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIIOBOTO apIyMEHTa;

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:

CBOOOJTHO OMNEPHUPOBATH MOHATHSAMU: apuMeTHUecKass U TeOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3aJad IMPUKIATHOTO
XapakTepa;



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

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: HENpPEpbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: 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 armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHATHUSAMHU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B11 kjacce oOyd4aroumuiics TMOMYYUT CIIETYIONTUE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOTO
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
nenbix yucen, HOJl 1 HOK naTypasbHBIX 4ncen 1uis peleHns 3a1ad, IPUMEHSATh
anroput™m EBkina;

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

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCIa B ajareOpanmyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEMIEHUS C TMOMOIIBIO
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-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
Jorapu(pMUUYECKUX YPAaBHECHUN 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 3aJ71a4 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 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;



cBOOOIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus nudpepeHnaNIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKECTBO JCHCTBUTEIBHBIX
ypcesl. MHOrO4JIeHH!.
PanmonansHbie ypaBHEHUS U
HEpaBEHCTBA.
CHuCTeMbUTHHEHHBIXYPABHEHHM
Oyukiuu U rpaduku. CreneHHas
GYHKIUS C LIeTBIM MTOKa3aTeIeM
Apudmerndeckuii KOpeHb N-0i
CTEIICHH.
HppaunronanbHbleypaBHEHUS

KoanuecTBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

[TokazarenpHaspyHKIUS.
[Toka3arenbHbIEypaBHEHUS

JlorapugmuueckasipyHKIHUS.
JlorapudmuueckreypaBHeHUS

TpHUroHOMETPHUYECKUEBBIPAKEHUS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepoiBHbIehyHKIINH.
[TpousBoHas
[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTU3aMA3HAHUH

10

20




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10



11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m | TeMNpOrpamMMbl Bcero KonrTpoabubiepadorol  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPECYPChI
1 HUccnenosanue Q)yHKqu”I C 29 1
MIOMOIIBIO TIPOU3BOTHON
2 [TepBoOOpa3uHast u HHTETpAI 12 1
['padyiky TPUTOHOMETPHUYECKHIX
3 bynkuii. TpuroHomerpuyeckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeNIbHbIC U 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuncia 10
6 HatypanbHble U nensleuunciia 10
Cuctembl parmoHaIbHBIX,
-, UppaIMOHATLHBIX 12 1
NoKa3aTeIbHbIX U
JOTapU(PMHUECKUX YpaBHEHUIN
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpEHwue, 0606H16HE/IG, 16 2
CUCTeMaTH3aIUI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoumnuecrBovacos
Haranzy JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
n  Temaypoxka Be Kourposbnbie  IIpakTnuyecku
YeHUus TeJIbHbIEPeCypChl
/ ero  paboThI epaboThI
n
1 MHO03k€ecTBO, Onepauy Hal 1
MHO’KECTBAaMH U MX CBOMCTBa
2 HuarpammbiDitiepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOECTBEHHOT'O armapara Jjis 1
pelieHus 3a1a4y
PaunonaneHble ynca.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH
PannonaneHblie yncna.
5 OOBIKHOBEHHBIE U IECSITHYHbBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TIPOOH
5 [Tpumenenue 1po6eif u MPoLEHTOB 1
JUISL pelLIeHUs PUKIIAIHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIIEHTOB 1
JUISL pelLIeHUs PUKIIAIHBIX 3a/1a4
8 JlelicTBUTENbHBIC YHCIIA. 1
Panmonanbueie u




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue oneparuu c
JIEMCTBUTEIIbHBIMU YU CIIAMU

Monynib A€HCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

11

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHMs, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYNCICHUN

12

13

14

OCHOBHBIE METO/IbI pELICHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

OCHOBHBIE MCTO/JbI PCIHICHUA

LENBIX U APOOHO-PALMOHATBHBIX
YpPaBHEHUM U HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA

LEJBIX U JPOOHO-pallMOHATIBHBIX
YpaBHEHHH U HEPABEHCTB

15

MHoOroueHs! OT OJJHOM1
nepemMeHHou. Jlenenue
MHOTI'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHoOrouseHs! ¢ HeIbIMU
koa¢p¢unmentamu. Teopema Buera

17

18

PemenuecucreMnmHeiHbIXypaBHE
HUU

PemenuecucreMnmHeiHbIXypaBHE
HUN

19

Marpuiia cucTeMbl JTUHEHHBIX




20

ypaBHeHUH. Onpeaenurenb
MaTpHIIbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U
CBOMCTBA; BBIYUCIICHUE €TI0
3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUI CMBICI U
CBOHCTBA; BBIYHCIICHHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenutens s
pELIEHUs CUCTEMBI JIMHEWHBIX
ypaBHEHUU

22

23

24

25

Pemenue npuknaaHeix 3aga4 ¢
ITOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

Pemenue npuknaaHeix 3amau ¢
ITOMOUIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

KonrtpomnsHas padora:
"PannoHanbHble ypaBHEHUS U
HEPABEHCTBA.
CucreMblUTMHEHHBIXYypaBHEHU"

DyHKLUS, CIIOCOObI 3a1aHUS
¢yHkuuu. Bzaumao obpatHbie
¢ynkunu. KomnosunusadyHkimii

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIHI




27

OO6uacTh ornpeieNIeHus |
MHO>KECTBO 3HaU€HUHN (QYHKIIH.
Hymu ¢ynkuu. [TpomexxyTku
3HAaK MMOCTOSIHCTBA

28

UéErHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.
[TpoMeKyTKUMOHOTOHHOCTU(]YHKII
uu

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpmee n
HaMMEHbIIIee 3HaYeHNE (PYHKIUU
Ha IPOMEXKYTKE

30

31

32

JInnelinas, kBagpaTuyHas U
IpoOHO-THHEHHAs (QyHKIH
DjeMeHTapHOe UcCciel0BaHue U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

DeMeHTapHOe UCCIeI0BaHue U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

33

CrerteHs C EebIM TT0Ka3aTEIEM.
bunom HeroroHa

34

35

CreneHs ¢ 11eJIBIM TTOKa3aTelIeM.
burnom HeroToHa

CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazarenieM. E€cBoiicTBa u

rpadux




36

KonTtponsnas padora: "CreneHnas
dbynkuus. E€ cBolicTBa u rpadguk”

37

38

39

Apudmernueckuii KOpeHb
HAaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTENEHU U €T0
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

40

[IpeobpazoBanus YMCIOBBIX
BBIPKEHUI, COJIEPKAIUX CTCTICHU
U KOpHH

41

[IpeobpazoBanus YMCIOBBIX
BBIPAXKEHUI, COJIEPHKAIUX CTEIICHU
Y KOpHHA

42

43

44

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
UpPpalMOHATILHBIX YPaBHEHUM

HppaunoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATIBHBIX YPAaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

45

PaBHOCHIIBHEIC Nnepexoanl B
PEIICHNHU UPPAllMOHAIbHBIX




YpaBHEHUU

46

47

48

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHNU UPPALIUOHAIBHBIX
YpaBHEHU I

PaBHOCHIIbHBIE TTEPEXObI B
pelIeHNuU UpPaALIOHATBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPpallMOHATIBbHBIX
ypaBHEHUU

49

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (yHKIUU 0OpaTHOMH
CTEIICHHU C HATypPaIbHBIM
HoKazaTeeM

50

CgoiicTBa u rpaduk KOpHS N-0if
CTeNeHM KaK (QyHKIMH 0OpaTHOU
CTENEHH C HATYPaJIbHBIM
MOKa3aresieM

51

52

53

KonTtponbHas pabora: "CBoiicTa u
rpaduk KopHs N-0i1 cTEeneHu.
WppannonanbupieypaBHEHHUS "

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHb C palMoOHaIbHBIM
IIOKa3aTelieM U €€ CBOICTBA

[Toxa3zatenpHast QpyHKIUS, €€




CBOWCTBA U TpapuK

Hcnonb3oBanue rpaduka GyHKIIUN

%6 JUISl pELLICHUs] YPaBHEHUN

57 Hcnonb3oBanue rpaduka GpyHKIUN
JUIs PELIeHUs] ypaBHEHUH
IToka3arenbHble ypaBHEHHS.

58  OcHOBHBIE METO/IbI pEIICHUS
[OKa3aTeIbHbIX YPAaBHEHUN
[Toka3arenbHble ypaBHEHHS.

59  OcHOBHBIE METO/IBI pEIICHUS
II0OKa3aTeJIbHBIX YPABHEHHUI
[Toka3zarenbHbIC ypaBHEHHUS.

60 OCHOBHBIE METObI PELICHUS
IIOKa3aTeJIbHBIX YPABHEHHU
KonrpomnsHas padora:

61 "TToka3zarenbHas QyHKIMA.
[ToxazarenbHble ypaBHEHUS "

62 Jlorapudmuncina.
CaoiicTBanorapudma

63 Jlorapudmuncna.
CsaoiicTBanorapudma

64 Jlorapugmuucna.
CgoiicTBanorapugma

65 Hecsatuunbie u
HaTypaJbHBIETOTapU(HMBI

66 JlecsiTuunablie U
HaTypaJbHBIETOTapU(HMBI

67  IIpeoOpa3oBaHuEBBIpa)KEHU,




COZePIKALTUXIIOTapHPMBI

68

69

[IpeoOpazoBaHHEBBIPAKECHUA,
COZePKALTUXITIOTapHPMBI
[TpeoOpazoBaHHEBBIPAKECHUA,
coJiepKalIuxaorapumol

70

Jlorapudmuueckas GpyHkius, eé
CBOWiCTBa U TpaduK

71

72

Jlorapudmuueckas pyHkus, €€
CBOWCTBA U TpapuK

Hcnons3oBanue rpaduka GyHKIUU

JUTSI pEIICHUs ypaBHEHUN

73

74

75

76

Hcnonp3oBanue rpaduka GpyHKIANA

JUISl pEeILIEHUs] YPAaBHEHUN

Jlorapugmuueckue ypaBHEHUs.
OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHHUM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX YpaBHEHUIN

Jlorapudmuueckre ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUIN

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuIecKux
ypaBHEHUU




79

KonTtponsHas pabora:
"Jlorapudmudeckas GyHKIIHS.
Jlorapudmudeckue ypaBHeHUS"

80

81

82

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAHTCHC
KOT@HT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U
apKTaHIeHC YMCIIOBOTO apryMEeHTa

83

84

85

86

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YKUCIOBOIO apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEIeTICHHUE
TPUTOHOMETPHUYECKUX (YHKIIUN
YHUCJIOBOT'O apryMeHTa

Tpuronomerpuueckas
OKpPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa

OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI

87

OCHOBHBIETPUTOHOMETpUUECKHEDO
PMYJIBI

88

89

OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI
OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI

90

[TpeobpazoBaHUETPUTOHOMETPUYEC




KMXBBIPA)KCHUI

[TpeoOpazoBaHUETPUTOHOMETPUYEC

o1 KMXBBIPA)KCHUI

92 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIPOKECHUI

03 [Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPA)KCHUHI

04 PemennerpuronomMeTpuiyecKuxypa
BHEHUU

05 PemennerpuronomMeTpuyecKuxypa
BHEHMI

96 Pemenunerpuronomerpuieckuxypa
BHEHUU

97 PemenneTpuronomMeTpuiecKuxypa
BHEHUU

08 PemenunerpuronomeTpuieckuxypa
BHEHUU

99 Pemenunerpuronomerpuieckuxypa
BHEHUU

10 = PemeHHMeTpUroHOMETPUUECKUXYPA

0 BHEHMI
KonrtpomnsHas padora:

10 "TpUroHOMeTpUUYECKHE

1 BBIPAKECHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"

10 ITocnenoBaTeIbHOCTH, CITOCOOEI

5 3a/laHusl IOCIIEA0BATEIbHOCTEN.

Metoa maTeMaTuuecKkom




HHAYKOWUN

MOHOTOHHEIE U OIrpaHUYCHHBIC

;0 IIOCJIEI0BATEIbHOCTH. McTOpus
aHanm3a OECKOHEYHO MaJIbIX

10

4 ApudmeTnueckasnporpeccus

10

5 I'eomerpuueckasmporpeccus

10 = beckoHe4HOYOBIBaIOLIASITEOMETPU

6 YECKasTIPOrPecCust

10 = Cymma GeckoHeuHO yObIBarOLIEH

7 FeOMETPHUECKON MPOTPECCHH

10 JIMHENHBIN 1 YKCTIOHEHIUAIbHbBIN

8 poct. Yncno e. @opmyia CIOKHBIX
MPOLIEHTOB

10 JIMHENHBIN U YKCTIOHEHIIMAIbHBIN

9 poct. Yucno e. @opmyia CIOKHBIX
IIPOIICHTOB

1 Vcnonb30BaHue Nporpeccuu Jyis

0 pelIeHus peabHBIX 3a/1a4
MPUKJIQJHOTO XapaKTepa

1 KonrtpomnbHas padora:

1 "[locnenoBaTenbHOCTH U
nporpeccun"

11 HenpepeiBable GyHKIIUN U UX

2 CBOMCTBa

11 Touka pa3pbsiBa. ACHMITOTHI

3 rpaduKoB QyHKIUI




11 CoiicTBa (DyHKIMI HETIPEPBIBHBIX

4 Ha OTpe3Ke

11 CoiicTBa (hyHKIMI HETIPEPHIBHBIX

5 Ha OTpE3Ke

11 MeToa UHTEpPBAJIOB JJI PEIICHUS

6 HEPaBEHCTB

11 MeTto HHTEPBAJIOB VISl PEILICHUS

7 HEPaBEHCTB

11 MeTto1 HHTEPBAJIOB ISl PEIICHUS

8 HEPaBEHCTB

1 [TpumeHeHue CBOHCTB

9 HENpepbIBHBIX QYHKIMHA 115
peleHus 3a1a4

12 [IpuMeHeHne cBOWCTB

0 HENpepbIBHBIX QYHKIMHA 115
peleHus 3a1a4

12 = TlepBas u BTOpasi MpOU3BOTHBIE

1 byHKIMHA

12 Onpenenenue,

) reOMEeTPHUYECKUHCMBICITTPOU3BOIH
on

12 Omnpenenenue,

3 (bU3UUeCKUHCMBICIITTPOU3BOTHOM

12 YpaBHEeHHE KacaTeIbHOU K

4 rpaduxy pyHKIHMN

12 VYpaBHeHUE KacaTeIbHOU K

5 rpaduxy pyHKINN

12 = IlpousBojHbIEAIEMEHTAPHBIX(DYHK




6 805071

12 [Tpon3BogHBICIEMEHTAPHBIX PYHK

7 1805051 1

12 [Tpon3sBoHas cyMMBl,

3 IIPOM3BEACHUS, YACTHOTO U 1
KOMITO3ULIUH (DYHKIMI

12 [IpounsBoHasA CyMMBI,

9 IPOU3BEACHUS, YACTHOTO U 1
KOMITO3ULIUH (PYHKIIHI

13 [IpounsBoiHasA CyMMBI,

0 MIPOU3BEJECHHUS, YACTHOTO U 1

KOMITO3UIINH (PYHKITHIA

13 KoHTponbHaspabora:

1 "[IpouzBoanas" 1

13 [ToBTOpEHME, 0000IICHUE,

5 cUCTEeMaTH3aIus 3HAHHH: 1
"VpaBHeHus"

13 [ToBTOpenue, o6odIIEHNE,

3 CHUCTEMAaTH3alIMs 3HAHUM: 1
"OyHKuMn"

13

4 NroroBaskoHTponbHasgpadboTa 1

13

5 HroropasskoHTpobHasipaboTa 1

13 [ToBTOpenme, 0600IIEHNE, 1

6 cUCTeMaTH3alusI3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




11 KJIACC

Ne KosanuyecrBouacos
Haran3y JIeKTPOHHBbIeHU(POBHICOOPa30OBa
n  Temaypoka Be Konrpoubnbie  IIpakTuyeckue
YeHHU S TeJbHbIEPECYPChl

/ ero  padoTbI padoThI
n

[Ipumenenne npou3BOIHON K

MCCIJICIOBAHMIO (DYHKITHH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMbI

[Ipumenenne Mponu3BOIHON K

UCCIeIOBaHMI0 (PYHKIINI Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K

UCCIeIOBaHMI0 (PYHKIINI Ha 1

MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

uccaea0BaHuio PyHKIUN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMbI

[IpuMeHeHne Mpon3BOJHOM K

uccaea0BaHuio PyHKIUN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMbI

IIpuMeHeHne MPOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIUH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

Haxosxnenne HanOobIIEro 1

HAaUMEHBIIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKIINU HA




OTpe3Ke

10

11

12

13

Haxoxnenne HanOopIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenue HaubobIero u
HaWMEHbIIIETr0 3HaYEHUs
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (HYHKIUU Ha
OTpe3Ke

Haxoxxnenue HanOobIIero u
HaMMEHBLIETO 3HAYEeHUs
HenpepbIBHON (YHKIINHU HA
OTpe3Ke

Haxoxnenne HauOobIIEro 1
HAaUMEHBIIETO 3HAUYEHUS
HenpepbIBHON (YHKIINU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOJHON [
HaXO0XICHUs HaWIy4IlIero
pelIeHns B IPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0/ICHUS HAWITy4IIIero
perieHus B MPUKIIAIHBIX 3a1a9ax

15

[Ipumenenne npou3BOIHOM JUIs




OTIpeJIeNIEHUs] CKOPOCTH U
YCKOpEHHS poIiecca, 3a1aHHOTO
dhopmyoit wim rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIPEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHS Mpoliecca, 3a1aHHOTO
dhopmyioit wim rpagukom

17 KommozumusdyHKIui

18 KomnozunusidyHkiuit

19 KommozumusdyHKIui
I'eomerpuueckue oOpassl

20 ypaBHEHUI HA KOOPAUHATHOM
TUIOCKOCTH
I'eomeTpuueckue o6passl

21 ypaBHEHU HA KOOPAUHATHOM
IJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue GyHKITHHA ¢
MTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI
X
ITepBooOpazHbIe HIeMEHTAPHBIX

24 ¢bynkuumi. [IpaBuiia HaX0XKASHUS
epBOOOPaA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

25 ¢byukuui. [IpaBuiia HaXoXACHUS

NepPBOOOPA3HBIX




26

Hurerpain.
['eomeTpuyeckuiicMbICIUHTETpalIa

27

28

29

Brrunciienue onpenesnéHHoro
uHTerpaia no gopmyne Herorona-
JleiiOnuma

Boruncnenue onpenenéHHOro
uHTerpana no gopmyine Horotona-
JleiiOHmma

[Ipumenenue naTerpana Jis
HAXO0XJICHUS IJIOIIAAEH TITOCKUX

¢uryp

30

[IpuMeHeHne nHTErpaIa U1
HaXO0XJeHHUs 00BEMOB
TFEOMETPUUYECKUX TET

31

32

33

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHHUI
[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUH
MaremaTrnueckoe MOAECITMPOBAHUE
peabHBIX MPOIECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

34

KonTponbHas pabora:
"[IepBoobOpa3nas u uaTerpan”

35

36

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpaQuKu
Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpaduKu

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOMCTBA U rpaduKu

38

39

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIHH,
UX CBOMCTBA U rpauKu

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUYECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUYECKUX YpaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYHOCTH

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

46

47

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/IeTpI/Il"OHOMeTpI/I‘-ICCKI/IXHe




pPaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (QYHKITHH.

48 TpuroHomeTpruyeckueHEepaBEeHCTB
a"

49 OcHOBHbIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PETLICHUS
norapuMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIbI PEIICHUS
MppaIMOHALHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
UppaloHaIbHBIX HEPABEHCTB

60 = OcHOBHBIC METOMBI PEIICHUS




HMPPALMOHAIILHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIlMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue MeTObI peLICHHUS
[I0KA3aTENIbHBIX YPAaBHEHUHN
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyeckue MeToabI pemicHUS
norapuMUIECKUX HEPABEHCTB
67 I'padmueckue MeToabl pemeHus
norapuMUIECKUX HEPABEHCTB
I'padmueckue MeToAbI pemieHus
68 MOKa3aTeNbHBIX U
norapuMUYECKUX ypaBHEHUIN
I'padmyueckue MeTOABI pelIcHUS
69  moka3aTeNbHBIX U
norapuMUYECKUX ypaBHEHUIN
I'padmueckue MeTOBI pemieHUsS
70  ToOKa3aTeNBHBIX U
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToabl perieHus
71 MOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
72 KonrponbHas pabora:




"UppannoHaibHele,
MoKa3areabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KomrmnekcHeie uncia.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aMnyucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMILUIEKCHBIMH YHCTIaMU

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTEIEHU U3 KOMIUIEKCHOTO YKCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4




KonTtponsHaspaboTa:

82 \ "
KommuiekcHbieuncna

83 = HarypanpHble u Lenbleyucia

84 HarypanbHble u 1ienpieuucia

85 [IpuMeHeHne pu3HaKoB
JETUMOCTH LIEJIbIX YHCEIT

86 [IpumeHeHue MpuU3HaAKOB
JEIIMMOCTH LIETIBIX YHCe
[IpuMeHeHne npu3HaKoB

87 JenumocTu Heabix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix gucer: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

89  JemMMOCTH LIEJIBIX YHCENT: OCTATKU
0 MOJTYJTIO
[IpumeHeHne MpU3HAKOB

90  meTMMOCTH HENBIX YHCEI: OCTaTKH
0 MOJTYJTIO
[IpumeHeHne MpU3HAKOB

01 JIENMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa 11 pemieHus
3a/1a4 B LIETIBIX YMCIaX

92 Kontponbnas padota: "Teopust
nenbix yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCHITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUN. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHOBHbIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
paloHaIbHBIX YpaBHEHHM

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
UppalMOHATIBHBIX YpaBHEHUI

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPABHECHUN

98

99

10

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTEeNIbHBIX YPaBHEHU N

OCHOBHBIE METOABI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(PMUUECKUX YpaBHEHUI

OcHoBHbBIE METOJbI PCHICHUS

CUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHEHUN

10

[IpuMeHeHne cUCTEM K pPELIECHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4
U3 Pa3IMYHBIX 00JIaCTel HAYKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
IIOJIyYEHHBIX PE3YJILTATOB

10

[IpuMeHeHne cucTeM K pelIeHUI0




MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4y
U3 pa3inyHbIX o0JacTel HAyKu U
peasIbHOM JKU3HU, HHTEPIIPETALINS
MOJIy4YE€HHBIX PE3YyJIbTaTOB

IIpuMeHeHHne HEpaBEHCTB K
PELICHUIO MaTEMAaTUYECKUX 3a1a4

10 Y 3aJ1a4 U3 Pa3IuIHbIX 00JIacTeit

3 HAyKU ¥ peanbHOM )XKU3HH,
MHTEPIIPETAIMS TOTYYSHHBIX
pE3yJIbTaTOB
Kontposnbnas pabora: "Cucremsi

10 = panuoHAaNBHBIX, UPPALIMOHAIBHBIX

4 MOKAa3aTeIbHbBIX U
norapu(MUUECKUX ypaBHEHUI"

10  PammonanbHBICypaBHEHHS C

5 napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napamMeTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napaMeTpamu

10 = HppaumoHanbHBIC YpaBHEHUS,

8 HEPaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHagbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBA C apamMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamMmu




11 = Jlorapudmuyeckue ypaBHEHHS,

2 HEpaBEHCTBA C MapamMeTpaMu

11 = JlorapudMHYECKHECUCTEMEI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHHS

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a ¢ mapameTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEJIEN

7 peabHBIX CUTYaALUI ¢ TOMOIIBIO
YpPaBHEHHUH C ITapaMeTpamu
ITocTpoenue u uccieoBaHue

11 | MATeMATHYeCKHX Mojenei

3 peanbHBIX CUTYaAIUI ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napameTpamu
ITocTpoenue u uccienoBaHue

11 | MATeMAaTHecKHX Mojenei

9 peanbHBIX CUTYAIUI ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napamerpamu”

12 [ToBTOpenue, o600mIEHNE,

1 cHCTeMaTH3aInsI 3HAaHUH:




"VpaBHenus"

[ToBTOpeHue, o600IIEHNE,

;2 cHCTeMaTHu3alus 3HaHUMH:
"VpaBHenus"
[ToBTOpEeHue, 0600IIEHNE,

12 CUCTEMATH3AIN 3HAHW:

3 "YpaBHEHUS.
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIEHNE,

4 cUCTeMaTu3alys 3HAHMM:
"HepaBencrna"

12 [ToBTOpeHme, 06001IEHNE,

5 cUCTeMaTu3alys 3HAHMM:
"HepaBencrna"

12 [ToBTOpeHme, 06001IEHNE,

6 cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

12 [ToBTOpenue, 06001IeHNE,

; CHCTEMaTH3aINsI 3HAHUH:
"[IpousBonHas u e€ npuMeHenue"

12 [ToBTOpenue, 06001IEeHNE,

3 cUCTeMaTHh3aIysl 3HAHMI:
"[IponsBonHas u €€ npuMeHeHue"

12 [ToBTOpenue, 06001IeHNE,

9 cUCTeMaTu3alIysl 3HAHMIA:
"[IpousBonHas u €€ npuMeHeHue"

13 [ToBTOpenue, o600mIEHNE,

0 CHCTEMATH3AIMS 3HAHWIA:




"NHrerpan u ero npumeHexue"

[ToBTOpeHue, o600IIEHNE,

13 .
1 cUCTEMAaTH3alls 3HAHUH: 1
"Oyukuun"
13 [ToBTOpEeHue, 0600IIEHNE,
5 cHUCTeMaTU3alys 3HAHMM: 1
"®yukuun"
13 [ToBTOpEeHME, 0000IIEHNE,
3 cUCTeMaTu3alys 3HAHMM: 1
"OyHkuun"
13
4 HroroBasikoHTpoIbHasipaboTa 1 1
13
5 HroroBaskoHTpoabHasIpadboTa 1 1
13 [ToBTOpeHue, 0600IIEHNE, 1
6 CHUCTeMaTH3alusI3HAHNI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

Yucaa v BEIUMCIICHUS

11

OnepupoBath OHATUSIMU: paloHaIbHOE u
IEACTBUTENILHOE YHUCIO, OOBIKHOBEHHAs M JeCATHYHAs
JIpOOB, IPOLICHTHI

1.2

13

1.4

1.5

Brimonnsate apu(MeTHIECKHEe onepanuu C
palMOHANBHBIMU U IEHCTBUTEIILHBIMA YU CIAMHU

Boinonuate npuOIMKEHHBIE BBIYUCICHUS, HCIIOJIb3YS
MpaBujia OKPYIJICHUSA, J€JaTh MPUKUAKY U  OLEHKY
pe3yJibTaTa BBIYMCICHUN

OnepupoBaTh NOHATHSIMU: CTEIIEHb C IIEJIbIM ITOKa3aTeleM,
CTaHJapTHas ¢opma 3amMcu JeHCTBUTEILHOIO 4YHCIA,
KOPEHb HaTypaJbHON CTETICHH; HCIIOJIb30BaTh
MOJIXOASIIYI0 (GOpMY 3allUCU JEHCTBUTENBHBIX YHUCEN IS
pelIeHrs MPaKTUYECKUX 3a]1a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh NOHATUSAMHU: CHUHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOTO yTia; UCII0JIB30BATh 3aIuch
IIPOU3BOJILHOTO yriaa yepes oOpaTHbIe
TPUTOHOMETpUUYECKHE (PYHKIIMU

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

OnepupoBaTb  MOHATUSIMHM:  TOXKIECTBO, YpaBHEHHE,
HEpaBEHCTBO, 1I€JIOE, PpALMOHAIBHOE, HWPPALMOHAIBHOE
ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE

2.2

2.3

2.4

Brinonnsate npeoOpa3oBaHuUs TPUTOHOMETPUYECKUX
BBIPQXCHUI U pelaTh TPUTOHOMETPUYECKUE YPABHEHHS

BomonHATe mpeoOpa3oBaHUs LEJbIX, PALUMOHAIBHBIX U
HMPPALMOHAIIBHBIX BBIPAXKCHUN M pelIaTh OCHOBHBIC THUIIBI
LEIBbIX, PALMOHAIIBHBIX U MPPALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

[IpuMeHATh ypaBHEHHMsT M HEPABEHCTBA JUISI PEIIEHUs

MaTeMaTHYeCKUX 3a/lad W 3a7a4d U3 pa3iIuyHbIX oOjacreit
HayK{ U peajbHOU KU3HU




2.5

MogenupoBaTh peajibHble CHTyallud Ha s3bIKE anreOpsl,
COCTABJIATh BBIPAKEHHUs, YPaBHEHHUsA, HEPAaBEHCTBA IO
YCIIOBUIO 3aJa4M, HCCIEAOBATh IIOCTPOCHHBIE MOIEIU C
UCIOJIb30BAHUEM alllapaTa anreopsl

3.1

3.2

OyHKIUHN U TpapUKU

OmnepupoBaTh MOHATHSAMHU: (YHKLHUS, CIOCOOBI 3adaHuUs
¢byHKIMH, 00JacTh ONpenesieHHs M MHOXECTBO 3HAYCHUH
¢byskumu, rpaduk GyHKIHH, B3auMHO 00paTHbIe (yHKIIMN
OmnepupoBaTh MOHATHSMHU: YETHOCTb H  HEUETHOCTH
GbyHKIUH, HyIU QYHKIMU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

3.3

Hcnonb3oBare  rpadpuku  GYHKUMH Ui peIIeHUs
ypaBHEHUH

3.4

3.5

Ctpouts u uyHuTarh rpaduku JUHEHHOW (QyHKIMH,
KBQJIPATUYHON (DYHKIMH, CTENCHHOW (DYHKIMU C TCIIBIM
[I0Ka3aTeieM

Ucnons3oBate rpaduku (QyHKUMHA A7 UCCIEIOBAHUS
MPOLIECCOB U 3aBHCHUMOCTEH MpU pelieHuH 3a1ad U3
Ipyrux y4eOHBIX TMpPEeIMETOB U peallbHOM  KHU3HH,
BEIp@XKaTh POPMYJIaMU 3aBUCUMOCTH MEXTy BEIIMUNHAMU

HauanamaremaTudeckoroaHaamsa

4.1

4.2

4.3

OnepupoBath MTOHATHUSIMH MOCIEI0BATEIbHOCTb,
apudMeTHyecKass U reOMeTpUUIecKasi IpOrpecCun

OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBbIBaroOIIas
reoMeTpuuecKas  mporpeccus, CcyMMa  OECKOHEYHO
yObIBaroIell TeOMETPUUECKON TPOrPECCUU

3a,Z[aBaTLHOCJ'IC,Z[OBaTeJ'ILHOCTI/IpaBJ'II/I‘-IHBIMI/ICHOCO6aMI/I

4.4

5.1

Hcnons3oBarh CBOMCTBA  IMOCJIEJOBATEIbHOCTEH W
MIPOTPECCUM JUIsl PEIICHUs] pealbHBIX 3a/1a4 IPHUKIAJHOTO
xXapakTepa

MHoecTBa M JTOTUKa

OHGpHpOBaTB IIOHATHUAMU. MHOXKCECTBO, onepauI/m Hazg
MHOKECTBAMU

5.2

5.3

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIA armapar s
ONMCAaHUS PEATBHBIX MPOLIECCOB U SABJICHUM, IIPU PEIICHUN
3a/1a4 U3 IpYruX y4eOHBIX MPEAMETOB

OHepI/IpOBaTB IIOHATHUAMMU OIIpCACIICHUC, TCOpEMa,
CICOCTBHUEC, 10Ka3aTCJILCTBO

11 KIIACC



Koanposepsiemorope3yJjibTata

11

1.2

13

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThI 0CBOECHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001Iero ooOpazoBaHus

Yucia 1 BIYUCICHUS

OnepupoBarh MOHATHUSAMH: HATypaJbHOE, LEJI0€ YHUCIO;
WCIIONb30BaTh MPU3HAKU  JIGIMMOCTH  IIEJIBIX  YHCET,
pa3yioKeHUE YKCIia Ha MPOCThIE MHOMKHUTEH JIJISi PEIICHUS
3az1a4

OnepupoBaTh TOHATHEM: CTENEHb C PaAlUOHAIBHBIM
MoKazaresieM

OnepupoBarh MOHATHUSAMH: JIOTAPU(PM UYUCHA, JECITHYHBIC
Y HaTypaJibHbIE TOTapU(PMBbI

2.1

2.2

2.3

YpaBHEHHUsI 1 HEpABEHCTBA

HpI/IMeHHTB CBOMCTBA CTEICHU JJIA Hp606paSOBaHI/I${
BpraH(eHHﬁ, OIICPHUPOBATL IIOHATUAMHU: I10KA3aTCIbHOC
YpaBHCHHUEC W HCEPABCHCTBO, pPCIIATb OCHOBHBIC THIIbI
II0KAa3aTCIBbHbIX ypaBHCHI/Iﬁ U HCPAaBCHCTB

Boinonusate mnpeoOpa3oBaHusl BBIPAKEHUH, COAEPIKALIUX
norapu@Mbl; ONEPUPOBATh MOHATUSAMU: JIOTAPUPMHUECKOE
ypaBHEHHE U HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THUIIBI
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB

Haxomutes pemeHns NpoCcTEUIIMX TPUTOHOMETPUYECKUX
HEPABEHCTB

2.4

2.5

2.6

OnepupoBaTh MOHATUSAMU: CUCTEMA JMHEHHBIX YpaBHEHUM
1 €€ PpEIICHHE, MWCIOJIb30BaTh CHUCTEMY JIMHEMHBIX
ypaBHeHI/Iﬁ AJIg PCIICHU MTPAKTUYCCKUX 3aaa4

Haxoaute peHiCHUd HpOCTeﬁHlI/IX CHUCTEM u
COBOKyrIHOCTCfI palOHAJIBHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB

MOI[GJ'II/IpOBaTB pPCAJIbHBIC CHUTyallUM Ha SA3BIKC anre6pLI,
COCTAaBJISITb  BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U
CHUCTCMBI IO YCJIOBHIO 3aa4u, UCCICAOBATH IMOCTPOCHHBIC
MOJCIIM C UCIIOJIb30BAHUEM allllapata aJIFerLI

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MNOHATUSAMH: TepHoAMYEcKass (QyHKIMS,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIUHU, TOUKU DKCTpEMyMa
¢GbyHKIMM, Hanboblllee U HaUMEHbIIIee 3HaUeHUs (PYHKIIUU
Ha TPOMEXYTKE; HCIIOJIb30BaTh WX JJIs HUCCIIECIOBAHUS
GbyHKIMY, 331aHHOI rpaduKoM

3.2

OnepupoBaTh MNOHATUSAMH: TpadUKU TOKa3aTelIbHOM,
Jorapu(MUYEecKOd M TPUTOHOMETPUYECKHX (YHKIUH;
n300paxkaTb HUX Ha KOOPAMHATHOM IJIOCKOCTH H
UCIOJIb30BATh JJIS PEIICHUS] YPABHEHUI U HEPAaBEHCTB




3.3

N3o00paxaTh Ha KOOPAWHATHOW IIJIOCKOCTH TpaduKH
JUHENHBIX YpaBHEHUN U HCIOJIb30BAaTh MX JUIS PEHICHUS
CHUCTEMBbI JINHEHHBIX YPaBHEHU

3.4

Hcnonb3oBare rTpaduku (yHKIMHA A7 HCCIEIOBAHUS
MPOIECCOB W  3aBUCHUMOCTEH M3 JAPYyruX Y4eOHBIX
TUCLIUTUIAH

4.1

HagamamaTemaTnueckoroasaamsa

OnepupoBarh  TMOHATUSAMU:  HENpPEpbIBHAS  (QyHKIHNS,
Mpou3BOHAS (PYHKIIMH; UCIIOJIB30BATh T€OMETPUUYCCKUN H
(bU3UYECKU CMBICI TPOU3BOTHOM JIJIsl PEIICHHMS 3a1a4

4.2

HaxonuTe  mpoW3BOAHBIE  AJIEMEHTAPHBIX  (YHKIHUH,
BBIYMCIIITH  NPOU3BOJHBIE  CYMMBI,  IPOW3BEACHMUS,
4acTHOrO (DyHKIMH

4.3

4.4

4.5

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEAOBAHUS (DYHKITUH
Ha MOHOTOHHOCTBb ¥ DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl
WCCIIEIOBAHMS K IIOCTPOCHUIO TPapUKOB

Hcnons3oBath MPOU3BOTHYIO TUTSI HAXO0XKJICHUS
HAWIy4YIlIer0 pEIIeHUS B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3a/1a4ax

OnepupoBaTh NOHATUSAMU: TEepBOOOpa3Has W HUHTETpal;

IIOHHMMAaThb FeOMCTpI/I‘-IeCKI/Iﬁ u (bHSI/I‘IeCKI/Iﬁ CMBICJI
HUHTETpajia

4.6

Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIUH,
BBIUUCIIATH HHTErpall o ¢popmyse Hetotona — JleliGHuna

4.7

Pemate mpuxnaaHele 3agadd, B TOM YHCIE COIUAIBHO-
SKOHOMMYECKOTO U (DU3MUECKOT0 XapakTepa, CpeiCTBaMH
MaTeMaTHYeCKOro aHaJln3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
Kon  IIpoBepsieMbliidjieMeHTCOAEPKAHUS
1 Yucia ¥ BEIYUCIIEHUS
Pannonaneupie  uncina. OOBIKHOBEHHBIE U JACCATHYHBIC JPOOHM, TPOIICHTHI,
11 OCCKOHEUYHBIC TIEPHOIUYECKUE APOOH. ApUpMETUUECKHUE OTIEPALIMH C PAIlMOHATHHBIMH
' YHCJIaMH, TIPEOOPa30BaHUs YUCIOBBIX BeIpakeHUH. [IpuMeHeHne npooeit u MporeHTOB
JUTSL peIICHUS MMPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciel 3HAaHUHN B peaTbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC B HPPANMOHAIBHBIC YUCTa. APUPMETHICCKHE
1.2 orepanuu c JIEHCTBUTEILHBIMHU YUCTIAMH. [TpuOIMKEHHBICBBIYMCIICHUS,
MPABUJIAOKPYTJICHUS, IPUKHUJIKA U OLIEHKApEe3yIbTaTaBbIYHUCICHHMA
Crerens ¢ mensiM mokaszarenem. Ctannaptaas Gpopma 3amucu JeHCTBUTSIIEHOTO YMCIa.
1.3 Hcnonb3oBanue moaxosmieid GopMbl 3arucu ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKHX 33724 U TPEACTABIICHUS JAHHBIX
14 ApudmeTnuecknii KOpeHb HaTypaldbHOW cTemneHu. JleHcTBus ¢ apudMeTHYeCKUMHU
' KOPHSIMH HATypaIbHOU CTCTICHH
15 CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBICITPEOOpa30BaHUS
29 [IpeoOpa3oBaHre TPUTOHOMETPUYECKHUX BhIpaxeHUi. OCHOBHBIC TPUTOHOMETPUICCKHEC
' bopmyJIbI
53 VYpaBHeHHe, KOpeHb  ypaBHeHHUs. HepaBeHCTBO,  pelleHHEe  HEPaBEHCTBA.
MeTtonuHTEPBAIOB
2.4 Perenue nensix 1 [poOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppanimoOHaNIBHBIX YPaBHEHNN U HEPAaBEHCTB
2.6 PemeHneTpuroHoMeTpuYeCKUXypaBHEHHIMA
97 [TpuMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTeMaTHICCKIX 3aJ1a4 U 3a/1a4 U3
' Pa3IUYHBIX 00J1acTel HAYKW U PEATbHON KU3HH
3 OyHKIHH U TpaduKu
31 DyHKIWA, CIIOCOOBI 3aJaHus byHKIHH. I'padux dbyHKIIN.
' B3anmHooOpaTHbIeyHKINN
3.9 OO6nacte ompeneneHUss W MHOXKECTBO 3HadeHMM QyHkumu. Hymum  QyHKium.
' [TpoMeXyTKH 3HAKOIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIINN
33 CrenenHast GyHKIUS C HAaTypaldbHBIM U IEeNbIM MoKazareneMm. EE cBoiicTBa u rpaduk.

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn




3.4 Tpuronomerpuyeckas OKpPY>KHOCTb, OIpeJe/IeHHEe TPUTOHOMETPUUYECKUX (YHKIMN
' YHCIIOBOTO apryMeHTa
4 HavanmamaTemaTnueckoroananmsa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3alaHUsl  I1OCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [10CJIE10BATENbHOCTH
Apudmernueckass W reoMeTpuyeckas mporpeccud. beckoHeuHo —yObIBaromas
4o | TEOMETpHYeCKasd NpOrpeccus. Cymma OecKkOHEYHO YOBIBAaIOIIEH TE€OMETPHUYECKON
' nporpeccun. Popmysna CIOXKHBIX HPOLEHTOB. lcmonb3oBaHue MNpOrpeccuu s
peleHts peabHbIX 3aj]au MPUKIIAHOTO XapaKTepa
S) MHosxecTBa U JIOTHKA
MHoxecTBO, omnepauud Haja MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1  IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapaTta JJis ONHCAHUS peallbHBbIX
IPOLIECCOB U SABJICHUH, TP PEILICHUH 3a]a4u U3 APYIHX Y4eOHBIX PEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon ITpoBepsieMbIi3IeMEHTCOAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbnsle u nensle yncina. [I[pu3Haky 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ panuoHaabHbIM NOKa3ateneM. CBONCTBA CTENIEHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpAJIbHBIE JOTapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHnEBbIpAKEHUH, COAEPKAIIUXIOrapU(HMBI
2.2 ITpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIMX CTENEHH C PAllMOHAIBHBIM IIOKa3aTeleM
2.3 [IpuMepbITPUTrOHOMETPUUECKMXHEPABEHCTB
2.4 IlokazarenpHbIEypaBHEHNS U HEPABEHCTBA
2.5 JlorapudmuueckreypaBHEHNS U HEPAaBEHCTBA
26 CucreMbl IMHENHBIX ypaBHEHUH. Perenne NpukiaaHbIX 3a1a4 ¢ IOMOIIbIO CUCTEMBI
' JIMHEWHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPABHEHUI U HEPABEHCTB
58 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEHICHUIO MaTeMaTHYECKHUX 3ajad
' W 3a71a4 U3 pa3jIMyuHbIX o01acTel HayKu U pealbHOM JKU3HU
3 OyHKIHH U TpaduKh
Oyukuus. Ilepuoanueckne @yHkumuu. IIpomMeKyTKM MOHOTOHHOCTH —(DYHKIIMH.
3.1 MakcuMymMbl ¥ MHUHUMYMBbl (yHkuuu. HawmOombiiee v HauMeHblee 3HAauY€HHE
(GyHKIIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenbHas u orapudmMudeckas GyHKIIMU, UX CBOHCTBA U Tpa(uKH




3.4

Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpaduxoB GyHKIUI A UCCIEI0OBAaHUS MTPOLIECCOB M 3aBUCUMOCTEH,

3.5 KOTOpblE€ BO3HUKAIOT IPU pEIIEHUM 3aJady U3 JAPYTUX Y4EeOHBIX IPEIMETOB U
peanbHON KU3HU

4 HauanamatematndeckoroaHanusa

4.1 HenpepoiBable pyHKIIMU. METO MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHOM

43 [TpousBoanbie 3neMeHTapHBIX (yHKIHA. DopMynbl HAaXO0XKIEHUS MPOU3BOIHOM

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUN

IIpumeHeHre NPOU3BOAHOW K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H

4.4 JKCTPEMYMBI. Haxoxxaeanenanospuiero u
HaMMEHBIIETO3HAYCHUA(DYHKIITIMHAOTPE3KE
[IpuMeHeHre POU3BOIHON Ul HAXOXKJICHMS HAWIYULIEro PEeLICHUs B MPHUKIATHBIX

4.5 3ajjayax, JUIs OIpeNeNIeHUus CKOPOCTH IIpoliecca, 3adaHHOro (GopMyJoN WM
rpaduxom

4.6 [TepBooOpasnas. TabauanepBooOpa3HbIX

4.7 WuTerpan, ero reoMeTpudeckuii M GU3NUYECKUid CMBICI. BblunciieHne MHTErpaia mo

dbopmyiie Hetotona — JleitOnuna




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

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 00uero 0o0pa3oBaHus

Bnagenne wmerogamMu = J0Ka3aTeNbCTB, ajJrOpUTMaMu
peleHns 3a1a4; yMeHue GopMyIHpoBaTh U ONEPUPOBATH
MOHATUSIMH: OTIpeIeNICHUE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE
(bOopMyIUPOBKYU; MPUMEHATh UX; YMEHHE (POPMYIHPOBATH
o0paTHOE U IIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOAUTH
OpUMepbl W KOHTPIPUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKUUU; MPOBOJIUTH JI0Ka3aTeIbHbIE
paccy X JeHus TpU  pEelIeHHH  3a7ad,  OICHHUBATh
JIOTUYECKYI0  TMPAaBUIBHOCTh  PAacCyXJIECHUW; yMEHHE
OMEepUPOBATh TMOHATUSMHU: MHOMXECTBO, MOIMHOXKECTBO,
ornepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar s ONMCAHUA
pealIbHBIX MPOLIECCOB U SBJICHUH U MIPU PELICHUH 33/1a4, B
TOM 4YHCJI€ U3 JAPYrMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeso,
LUK, rpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh M ONMCHIBATh
rpadgpl pa3IMYHBIMU CIIOCO0AMH; HUCIOJIB30BATh T'padbl

IIpyu pCHICHUH 3aJ1a4

YMeHne ornepupoBaTh MOHITHSIMHU: HATYypaIIbHOE YHCIIO,
IEJIOE YMCIIO0, CTEMEHb C LEJbIM MoKa3aTeleM, KOPEHb
HATypaJbHOH CTETNEHH, CTEeNEeHb C PalMOHAIBHBIM
rokaszaresieM, CTENeHb C JEeHCTBUTEIbHBIM IOKa3aTeleM,
JorapupM  UYUClla, CHHYC, KOCHHYC H  TaHTEHC
OPOM3BOJILHOTO ~ 4YHCla,  OCTaTOK [0  MOYJIO,
panMoHaTBbHOE  YHCJIO0,  MPPANMOHATIBHOE  YHCIIO,
MHOXECTBAa  HATypaJlbHBIX, IEJbIX, palMOHAIBHBIX,

HeﬁCTBHTeHLHBIX YUCCII; YMCHHUEC UCIIOJIB30BATh MPHU3HAKU




JEIIMMOCTH, HanMEHBIIHH o0mui  OenuTenbh |
HalMeHblIee oflee KpaTHoe, anroput™m EBknmpa mpu
pelleHnn  3aja4d;  3HAKOMCTBO  C  Pa3IMYHBIMU
HNO3ULIMOHHBIMM ~ CHUCTEMaMM  CUMCJIEHHUS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH M TPeoOpazoBaHHS
BBID@XEHUII ~ cO  CTemeHsMH U Jiorapupmamu,
npeoOpa3oBaHus  JPOOHO-PAIIMOHANIBHBIX — BBIPAKEHUI;
YMEHHE ONepUpOBaTh MOHATHIMM: IOCIIEIOBATEIBHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpuyYecKast
nporpeccusi, OECKOHEUHO YObIBarOIlas TIeoMeTpuyecKast
IIpOrpeccusi; yMEHHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (HOpMYJI; yMEHUE
ONEpUPOBATh  MOHATHSAMHM:  KOMIUIEKCHOE  YMCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO 4YHcia, (GopMa 3alucud KOMILICKCHBIX
yucen  (reoMeTrpuyeckas, TPUTOHOMETpHYECKass MU
anreOpanyeckas); yMETh NPOU3ZBOAHUTH apu(METHUECKHE
JeHCTBUS € KOMIUIEKCHBIMM  YMCJIAMHU; TPUBOJIUTH
IpUMEpPbl  HCIHOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpEeAeNuTeNb  MaTpUIlbl, TE€OMETPUYECKHH  CMBICI

ONIPCACIINTECIIA

YMmeHue onepupoBaTb MOHATHAMH:  PalMOHAIBHBIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETIEHHBIE,
JorapupMHUECcKue, TPUTOHOMETPHUUECKUE YpPAaBHEHHS U
HEpPAaBEHCTBAa, MX CHUCTEMbI; yMEHHE OIepUpOBaATH
MOHSTUSMM: TOXKJECTBO, TOKIECTBEHHOE
npeoOpa3oBaHUE, YpAaBHEHUE, HEPABEHCTBO, CHUCTEMA
YpPaBHEHHH W HEPABEHCTB, PAaBHOCWJIBHOCTb YpPaBHEHMI,
HEpPaBEHCTB U CHUCTEM; YMEHHE peulaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO Pa3IUYHBIX
NpUEMOB; pelIaTh YpaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; INPUMEHATh YpPaBHEHHS, HEPABEHCTBA, MX
CUCTEMBI I pellIeHrs MaTeMaTHYeCKHX 3aJa4 U 3a/1a4 U3

pa3NIuYHbIX 001acTel HAyKH U peatbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTD




(GYHKUIMY, NEPUOAWYHOCTb (YHKIHH, OTPAHUYCHHOCTH
(GYHKIIMH, MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYM (QYHKIIHH,
HanOospIllee W HaWMEHbIEE 3HAYEHUS (QYHKUUU Ha
OPOMEXYTKE, HempepbiBHas  (QyHKIMSA, aCHMIITOTHI
rpa¢puka GyHKIMM, TepBask M BTOpas MPOU3BOJHA
(GYHKIMM, TEOMETPHUYCCKHH W  (HU3MYECKUH CMBICT
IPOM3BOJIHON, TIEpBOOOpa3Hasi, ONpeaeNEHHBIH HHTErpal;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka GpyHKIUN; YMCHHE
BBIUUCIIAITH  TPOU3BOAHBIE  CYMMBI,  IPOM3BEICHHUS,
YaCTHOTO M KOMIO3UIMH (YHKIHHA, HAXOAUTh YPaBHEHUE
KacaTenbHOH K Tpaduky (QyHKIUH; yMEHHE HaXOIUTh
NPOM3BOAHBIC  JJIEMEHTApHBIX  (QyHKUMH;  yMEHHE
UCIIONIB30BAaTh  TNPOM3BOAHYIO  UIL  MCCIICAOBAHUS
(GyHKIMA, HaXOOWTh HAWOOJBIIME W HAaUMEHBIIHUE
3Ha4eHUs1 (DYHKIMIA; CTPOUTH TpadUKd MHOTOUWIECHOB C
UCIIOJIb30BAHUEM allapara MaTeMaTH4ecKOoro aHalln3a;
NPUMEHATh MPOU3BOIHYIO JUISI HAXOXKACHUS HAWITYUIIETO
peuieHuss B TPHUKIAAHBIX, B TOM YHCJIE COIMAIbHO-
ODKOHOMHYECKUX M (u3HUecKnX 3agadax; HaxOIHUTh
wiomaau U o0bEMBI (UIYp € MOMOILBIO HHTErpana;
MPUBOIUTH TIPUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C

NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBarh MOHATUSAMHU: TpapuK (QYHKIHH,
obpatHas (yHKIMSA, KOMMO3UIMsA (GYHKIMHA, JTHHEHHAs
byHKIMSA, KBagpaTWyHas — (QYHKIHS, paldoOHaIbHas
GyHKIUS, cTeneHHas QYHKUMS, TPUTOHOMETPUYECKUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIUH,
MoKasaresibHasi W Jiorapupmuueckas (QyHKIUU; yMEHUE
CTPOUTh TpapuKd U3YYCHHBIX (YHKIUH, BBIIOIHATH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIB30BAThH
rpaduKy A U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pellIeHnH 3a/1a4y U3 JAPYTruX y4yeOHbBIX MPEeIMETOB M 3ajad
U3 peaNbHOMN KU3HU; BBIpAXKaTh (POPMYyJIaMU 3aBUCUMOCTH
MeXly BEJIMYMHAMU; UCIIOJIb30BaTh CBOWCTBA U IrpapuKu
GyHKIUH A7 pelieHus: ypaBHeHUM, HEPABEHCTB | 3a7a4 C

napameTpamu; u300paxaTb Ha KOOPAWHATHOHN TUIOCKOCTH




MHOXECTBA PpELICHUN YpPAaBHEHMI, HEPaBEHCTB U HX

CHCTEM

YMeHue pemiath TeKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YrCIie Ha MPOIICHTHI, IOJIM U YacTH, Ha IBIXKEHUE, paboTy,
CTOUMOCTH TOBAapOB M YCIIYT, HAJOTH, 3a/la4ll U3 001acTu
VOpaBlIEHUS JMYHBIMH H CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPaBHEHHUs, HEPABEHCTBA U HX
CHCTEMBI T10 YCIIOBHUIO 3a/1a4M, WCCIIEIOBATh MOJYYEHHOE
pellleHrue U OLICHHWBATH IMPaBAONOJ00HOCTh PE3yJIbTATOB;
YMEHHME MOJICIMPOBATh PEAJIbHbIC CHUTyallud Ha SA3bIKE
MaTeMaTUKH; COCTAaBIATh  BBIPAKEHUSA, YPaBHEHU,
HEPAaBEHCTBA M MUX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C HCIOJIb30BAHUEM
anmapara anreOppl, HHTEPIPETUPOBATH TOJYUYCHHBIN

pe3yiibTaTt

Ymenue OIIEpUpPOBAThH HOHSTUSMMU: cpenHee
apudmeTnyeckoe, MearaHa, HauOosblllee U HauMEHbILIEe
3HA4YEHUs1, pa3Max, JUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Ha0opa; yMEHUe U3BJIEKATD,
UHTEPIPETHPOBATh HH(POPMAILMIO, TPEICTABICHHYIO B
TaOIUIAX, Ha JuarpaMMax, rpaukax, OTpPa)karollyro
CBOMCTBA PEATBHBIX MIPOLIECCOB U ABJICHUH; NPEACTABIATH
uH(pOpMALMI0O C TIOMOMIbIO TalNMLl U Juarpamm;
UCCJIE0BAaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCIE C
NPUMEHEHHEM TIpadUUYeCKuX METOJ0B U DJIEKTPOHHBIX
CpeAcTB;  rpaUyecku  HCCIEOBaTh  COBMECTHBIE
HAOJIOJIEHUsI C TIOMOIIBI0 JAMarpaMM pacCeUBaHUs U

JIMHEHOM perpeccuu

YMenue onepupoBaTh MOHATHSMH: CIyYailHBIA OIBIT U
ClIy4aifHOe COOBITHE, BEPOSTHOCTh CIyYalfHOTO COOBITHS;
YMEHHME BBIYUCIATh BEPOSTHOCTh C MCIIOJIb30BAaHUEM
rpaduuecKux METOAOB; MPUMEHATH POPMYIIBI CIOKEHUS
YMHOKEHUS BEPOSATHOCTEM, bopmymy MOJTHOMN
BepoaTHOCTH, (opmyny bepHynnu, KkKomMOUHATOpPHBIE
bakTel U (GOPMYIIBI, OICHUBATH BEPOSTHOCTH PEATHHBIX

COOBITHII; YMEHHE ONEepUpPOBATh MOHATHAMM: CilydailHas




BEJINYUHA, pacrpeneieHue BEPOATHOCTEH,
MaTEMaTHYECKOE OXKUIAHWE, NUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4anHOM BEJINYMHBI, byHKIIH
pacnpeneneHus u IJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 U HOPMAJIBHOI'O PAaCIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICIICHUN IS
pelieHuss 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIIEIOBaHMIA;
YMEHUE IIPUBOAWUTH IPUMEPBl MPOSBICHUSA 3aKOHA
OONIBIIMX YHCEel B MPUPOAHBIX M  OOIIECTBEHHBIX
SABJICHUSX; YMEHUE OIEPUPOBATH IOHATUAMM: COUYECTAHMUE,
IIEPECTAaHOBKA, YMCJIO COYETaHW, YUCIIO INEPECTAHOBOK;
ounom HplOTOHA; yMEHHE NPUMEHATH KOMOWHATOpPHBIC
GbakThl U pacCyKACHUs Ui pelleHHs 3a/1ay; OLEHHUBATh
BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh
BEPOATHOCTHYIO MOJIENb " UHTEPIIPETUPOBATD

IIOJIYYEHHBIN pe3yJIbTaT
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YMeHue onepupoBarh IOHATHAMH: TOYKa, IIpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIA,
IJIOCKUM YTOJI, ABYTPAHHBIM YroJ, TPEXI'PAaHHBIA YIOJI,
CKPELIUBAIOIINECS IIpsIMBIE, NapajuieIbHOCTh u
NEPHEHAUKYISIPHOCTh NMPSAMBIX M IUIOCKOCTEM, Yroil
MEXIY NPSAMBIMH, YrOJd MEXIY IMPSMON M IJIOCKOCTBIO,
Yrojl MEXJy IUIOCKOCTAMH, DPACCTOSHHME OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXAY NPAMBIMH, pPacCTOSHUE
MEXIY IUIOCKOCTSMH; YMEHHE UCIOJIb30BaTh IpPH
pelIeHUH  3a7ad  U3yuyeHHble (AKTBI U TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OLEHUBAaTh pa3Mephl OOBEKTOB
OKpPY’KaIOIIEr0 MUPA; CTPOUTh MAaTEMAaTUYECKUE MOJIEIH C
ITOMOIIBI0 TEOMETPUYECKHUX MTOHATUN U BEIUYMH, pEelIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omnepupoBaTh MOHSTUSIMH: IUIOMAAL (QUTYPHI,
00BEM ¢burypsi, MHOTOTPaHHUK, MPaBUIIbHBII
MHOT'OT'PaHHUK, ceyeHue MHOT'OTpaHHHKA, KyO,
napajuiejienunes, npusMa, nupamuaa, ¢urypa u

MOBEPXHOCTh BpAIleHUs, LWIMHAP, KOHYC, map, chepa,




wiomans chepsl, IUIOMIATh MOBEPXHOCTH MHUPAMUIBL,
MIPU3MBI, KOHYc(a, HUJIMHAPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapajuieeNnuIea, upaMuibl, IPU3MBL,
LWIUHApPA, KOHyca, 1Iapa, pa3BEpTKa IOBEPXHOCTH,
CEUYEHUs KOHYCa M LWIMHIpA, MapajjlesIbHbIE OCH WU
OCHOBAHUIO, CEUYEHUE MIapa, IUIOCKOCTh, KAacaroulascs
chepbl, UWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
IIOBEPXHOCTU BpALLEHUS, UX CEUEHHUS, B TOM YHUCIE C
IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSThH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh  ONpeNeleHHs  U3y4aeMbIX  QUryp,
BBIJIBUTATh TUIIOTE3bl O CBOWCTBAX MW MPH3HAKax
reoMeTpuyecKkux (uryp, 000CHOBBIBATH WM OMPOBEPraTh
WX, YMEHHE TMPOBOJIUTH KiIaccupukamuo Quryp mo
pa3jMYHbIM  TpPU3HAKAM, BBIIOJIHATH  HEOOXOJIUMBIE

JOIMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue  omnepupoBaTh  NOHATHSMH:  JIBUKEHHE B
IPOCTPAHCTBE, MapalIeNbHBI MEePeHOC, CUMMETpUs Ha
IUIOCKOCTH M B NIPOCTPAHCTBE, IIOBOPOT, NMPpeoOpa3oBaHne
noao0usi, MmoAoOHbIe (QUIyphl; YMEHHME paclo3HaBaTh
paBHBIE U 10J00HBIE (QUTYpHI, B TOM YHUCIIE B NPUPOJE,
UCKYCCTBE, apXUTEKTYpe; MCII0JIb30BaTh T'€OMETPHUECKHUE
OTHOWIEHWsS] ~ TP  pEmIeHHH  3a/4a4;  HaXOJIUTh
reOMETPUUYECKUE BEIWYMHBI (JJIMHA, YroJ, IUIOIMIA/b,
00BEM) mTpU peleHud 3a4ad U3 JIPYrux Yy4eOHBIX
NPEeIMETOB M W3 pealbHOW KU3HM; YMEHUE BBIYMCIATH
TreOMETPUYECKNEe BEJIMYMHBI (IUIMHA, YTOJd, IUIONIalb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIIOJIB3YSl H3y4YCHHBIE
(GOpMYJIIBI 1 METOMBI, B TOM YHCIIE: TUIOMIA/Ib IOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IUIMH/PA, TUIOMaas chepsr;
00béM  KyOa, MPSAMOYTOJILHOTO  MapajuleenuIesa,
NUpaMUJIBI, TPU3MBI, LWIMHAPA, KOHYyCa, IIapa; yMEHHUe

HaXOJIUTh OTHOIIEHHE 00bEMOB MMOI00HBIX QUTYP
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YMmenne OIICpHUPOBATH IIOHATUAMU: IpsAMOYToJibHasA

CUCTCMa KOOpAWHAT, BCKTOpP, KOOPAWHATBI TOYKH,




KOOPAMHATBL BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha 4YHUCJIO, pPa3joKCHHE BEKTOpa Mo O0aswucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE,
yrojl MEXJy BEKTOpAaMH; yMEHHUE  HCMOJIb30BaTh
BEKTOPHBIH M KOOPJIHWHATHBIM METOA Uil PELICHUS
FCOMETPUYECKUX 3a7a4 MW 3a7a4 JAPYruX Y4eOHBIX

IIPEAMETOB
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YMenue BbIOMpATh MOAXOISANINN METOJ JUIS PEIICHHUS
3aJja4uM; MIOHUMaHUE 3HAYMMOCTH MaTEeMAaTUKH B U3y4YEHUU
MPUPOJHBIX M OOIISCTBEHHBIX IPOLIECCOB W SIBJICHHUIA;
YMEHHE Paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MAaTHUKH
B HCKYCCTBE, yMEHHUE MIPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOMH

MaTE€MaTU4eCKON HayKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
1 UYucna 1 BBIYUCIECHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEN
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JedcTBUs ¢ apupMeTHIeCKuMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenp ¢ muensiM mokazareneM. CTeneHb C PANMOHAIBHBIM IOKA3aTEJIEM.
' CaolicTBacTeneHU
15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauuud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu.  IIpuOnmKEHHBIEBBIUUCIICHUS, IPABUJIAOKPYIJIEHUs, MpUKUAKA U
OLCHKAPE3yJIbTATABBIYNCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommuiekcHbreuncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie n 1poOHO-paIMOHANBHEIE yPaBHEHHS
2.2 WppannonanbHbleypaBHEHUS
2.3 TpuronomerpuieckueypaBHeHUs
2.4 [Toka3zarenbHble U JOrapupMUUECKIEypPaBHEHUS
2.5 Lenblie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppannonaibHbIEHEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUCHEPABEHCTBA
2.8 TpuroHomeTpuiyeckueHepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeh MaTPHUIIBI
3 DOyHKINUA U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkumuu. B3ammuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHBIE PyHKIMU. [lepruogmueckueyHKIun
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymn ¢yHkmmu.
32 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl U MHHUMYyMBl GyHKIuH. HaumOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIHMS C HaTypalbHBIM M IIeNIbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB (yHkmumit. CpoiicTBa  (QYHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocienoBaTeabHOCTH, CLIOCOOBI3aaHUAIOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB
4 Havanamaremarnyeckoroanannsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[lpumeHneHne NPOM3BOAHOW K HCCIIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 9KCTPEMYMBI. HaxoxneHneHan0o0IIbIIero u
HaMMEHBIIETO3HAYCHUA(DYHKITTMHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHascTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @UrypbIHAIUIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTUBPALIECHUS
7.5 Koopaunaatsel 1 BEKTOPHI



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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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