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INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B MPOTrPAMME CPEIHEro oOIIero oOpa3oBaHuS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE O00Yy4YaloluXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOE€HHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKJaJbIBacT
OCHOBY Ul YCIIEUIHOI'O OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajdbHEHUIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM kMU3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKA3bIBATH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroluecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAalluH,
UHTEPIIPETallud  TOJYYEHHbIX  pELIeHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

Y4eOHbIii Kypc 00JanaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpOJOJDKUTENIbHONM  KOHUEHTPAallMd BHUMAaHMA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mmeroamku oOydeHus anreOpe MW HadalaM MaTeMaTHYeCKOTO
aHaJln3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yweOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BbIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKUE TUHUM: «YHucna
U BBIUUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET



oOyuYeHHus Ha ypOBHE CPEIHEro 00Iero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra W MOCTENEHHO HACBILAsCh HOBBIMM TEMaMM M pasfenaMu. [[aHHbIN
y4eOHBI KypC SBJISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJIbKMX MaTeMaTHYeCKUX MAMCLHMIUINH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaaeBarOT Bc€ Ooiee
MIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIENI0BaTeNIbHO (hopMHUpyeTCs U
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPeaJbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, JUis
pEILIEHUsI CaMOCTOSITENBHO C(HOPMYIMPOBAHHON MaTeMAaTUYECKOM 3aJauH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenpbHO-METOANYECKAass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAy4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero ooero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs  (POPMHPOBAHHIO  HABHIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHMClIa, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYalOUIMMCSI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
pallMOHAJIBHBIX WM JEUCTBUTEIBHBIX  YHMCEJ  JOIOJIHAKOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCENl. B KaXIOM M3 JOTUX MHOXKECTB pPaccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalUU: [EIEHHE Haleo,
ONEpPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCEN, 0COoOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICYEHUE KOPHS HATYypAJIbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIHOJIb3YyEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMU MX NPUMEHEHUS U1 PEUIEHUS PAa3JMYHBIX 3a/1a4
dbopMupyeTcsi IpeCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U e€ poJH B
MOCTPOCHUU MOJIEJEeH peaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKPETHU3aIUS.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpammbl IpenyCMOTPEHO pPEUIEHUME COOTBETCTBYHOIMX 3amad. B
pe3ynbraTe OOyyarolIUecss OBJIAJEBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
pallMOHANbHBIX, HPPALMOHAIBHBIX, TMOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakXke 3azady,
coxepkamux napamerpsl. llomyyeHHble yMEHMS IIMPOKO HCIHOIB3YIOTCSA IPH
UCCIIEIOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HAXOKJEHUE HanOOJBIIMX M HAUMEHBIINX 3HAYEHUH (DYHKIMH.
JlanHast copepkarenbHasi IMHUS BKIIOYAET B ce0sl Takke (OPMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Ttel 1o  (opmyrnam, mpeoOpa3oBaHus  PaLMOHAIBHBIX,



UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHM, a TaKkKe BBIPAXKECHUH,
COJEpKAIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHio anreOpanyeckoro
MaTepuajga TOPOUCXOAMT  JajbHeilliee pa3BUTHE  aJTOPUTMUYECKOTO U
a0CTPaKkTHOTO MBILUIEHUs OOyyarommxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccykaeHuil, paboOTBl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PAaBEHCTB U HEPaBEHCTB. Anredpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NEeperyieTaeTCs ¢ APYTUMH JIMHUSMU y4e0HOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHUs MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBSA3aHO KaK ¢ MAaTEMaTHUYECKUM aHAJIU30M,
TaKk W C pEHIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensietcs: (GopMHpPOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMHU 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (PYHKIMH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HaBBIKOB, MO3BOJIIOIIMX BbIPAXaTh 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauanma maremaTuueckoro aHaau3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIKUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTH CTPOWTH
rpa@uKy  CIOXHBIX (YHKLIMHA, ONpEeAeNsiTh HMX HauOONbIIMNE W HAaUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepkareiabHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUSI MaTeMaTHYeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJIICT HAXOAUTh HAWJydlllee pEIIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE W UCKyccTBe. OOydaroniyecsi y3HaIT O
BBIIAIOIIUXCSL pe3yJibTaTaX, MOIYYEHHBIX B XOJA€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpPax.

CopepxarenpHO-MeTOIMYECKas: TUHUA «MHOXECTBA M JIOTHKA» BKIIIOYAET B
ceOsl IIEMEHTbl TEOpPUUM MHOXKECTB M MAaTE€MaTU4eCKOW JIOIMKH. TeopeTuko-
MHO’KECTBEHHBIE ITPEICTABICHMS IPOHU3BIBAIOT BECH KYPC IIKOJIbHOW MaTeMaTHUKU
U TpearaloT Hambosiee YHUBEPCANBHBIA S3bIK, OOBEIUHSIONINI BCE pa3Jeibl



MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTH4ecKue
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPU3HATH
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
oOy4Jaronmxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadaja MaTEMaTUYECKOTO aHaJIU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE TMPHU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, HCCIEAOBAHMS O3TUX MOJIENIeH C TMOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I PeIeHUs MPUKIaTHBIX 3amad. [lpu
pElIEHUN  peabHBIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIIOATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesTenbHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIlecce U3yUeHHs BCEX TEM Y4eOHOTO Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpacieh 3HAaHUN U PEAbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, MPUKUJKA U OLICHKA PE3YJIbTaTa BEIYUCICHUIA.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEINEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEepeMEHHOW. [lemeHne MHoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
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 ypaBHEHMI. VcciaegoBaHue TMOCTPOEHHOM MOJENIUA 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
YKU3HU.

DOyHkuuu U rpadpuku

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 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE 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
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas nmporpeccuu. beckoneuHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (YyHKIMM W UX CBOMCTBA. TOuUkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHue, TeOMETPUIECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
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 cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

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

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIUYHbIX O0JacTeld HayKu W peaJbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajan3a

[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 OINpPENENIEHHs] CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpana mno ¢popmysne Hetorona-JleiOnua.

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

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINN 00yUYaOIMIerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTUUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00OBEKTOB, 3a/1a4, PEHICHUH, pacCyKACHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUS, HHTEpEeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  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
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMUBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(]UKaiumu,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amauu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

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 MEXAy 00bEeKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpPOILlECCa, a TaKKe BbIIBUraTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMHMOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHHMBepPCcAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTara perieHHUs
MaTeMaTUYECKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHun Y4eOHbIX 3aJady, NPUHUMATh Iedb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAaja B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATIU3ay:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPAUUOHATBHOE YHCIO, MHOXECTBA
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,



NPUMEHATH MPUOMKEHHBIC BBIYUCIICHUS, IIPaBUJIa OKPYTIICHHUS, TPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
NPAKTUYECKUX 3aJa4 U NPECTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTETICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

cBOOOIHO ONEPUPOBATH TMOHATHUSMU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC
YHICIIOBOTO apTyMEHTA,

ONEPUPOBAThH MOHATHAMH: apKCUHYC, aQPKKOCHUHYC U apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBeHCTBA:

cBOOOIHO ONEpPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YpaBHEHUS-CIICACTBHS, PABHOCWILHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMoHaNbHBIX YpPaBHEHHUH, TNPUMEHSATh METOJ HWHTEPBAJIOB JMJIs pElICHUs
HEPaBEHCTB;

CBOOOIHO OMNEPHUPOBATh MOHSATHUSAMHU: MHOTOWIEH OT OJHOM TEepEeMEHHOMH,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULUEeHTaMH, KOPHM MHOrO4YjeHa, HPUMEHAThH
JIeJIeHNe MHOTOYJIEHAa Ha MHOTOWJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISL pellieHus 3a/1ay;

CBOOOMIHO OMEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHUlla, OMpPEISIUTEIh MaTPHUIBl 2 X 2 W €ero TeOMETPUYECKUH CMBICH,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACNTUTENN MJIi PELIEHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICTTUPOBATh PEaNbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIICIOBaTh TOCTPOCHHBIE MOJENTH C TOMOIIBI0 MATPHUI] W OMPEACIIUTENCH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yibTar;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NEePEXO0B HIIM OCYILLECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBaTh pEaJlbHblE CHUTyallud Ha S3bIKE aiureOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUHU, KOMMNO3ulusa GyHKUMA, Tpadux QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATHSAMH: UYETHbIE M HEYETHbIE (QYHKINH,
nepuoanyeckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbl U
MUHUMYMBl (DyHKIIMK, HaumOoJblllee M HAWMMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOM (YHKIMM C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U IAPOOHO-JTMHEWHas
(GYHKIUH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MTOCTPOCHHUE UX TPAPUKOB;

CcBOOOJIHO OMNEpHUPOBATh MOHATHSMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKUIMH, UX CBOMCTBA U TrpauKH, HMCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKITUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBaHUS TPOLECCOB U
3aBHCHMOCTEH TIpU pElIeHUH 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXXaTh (POPMYyJIaMU 3aBUCUMOCTH MEX/Y BEIMUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMM: apumeThyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TMHEHHBIN U



AKCIIOHEHITUATBLHBIA POCT, (JOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
O KOHCTaHTE;

WCIIOJB30BaTh MPOTPECCUM ISl PEUIEHUS pPEabHBIX 3a7ad MPUKIAJIHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOKJCHUSI MAaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: HENpepbIBHbIE (YHKIUH, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUs 3a/1ay4;

CBOOOJTHO OINEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh TTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3UIIUU
IBYX (DYHKIIUH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO  OMEpUpPOBATH  TMOHSATUSIMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMCaHUs PeajbHbIX
MPOIIECCOB U SIBJIICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHHUE-
CJIeICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUIILHbIE
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJIbTAaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl Y4EeOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTHYECKOT0 aHATN3a»:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATypaJbHBIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4KCen ISl pelIeHUs 3a]a4, IPUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alHUChIBATh
HaTypaJbHbIE YHUCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YHCIia B anreOpandeckol u



TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jgorapu(pMHUECKUE HEpPABEHCTBA, HAXOAUThb UX PEUICHUS C  I[OMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpPMyJIbI Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpPaBHEHUI U HEPABEHCTB;

permarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jJorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
CoZieprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAXXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIUHU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpPUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (GYHKIUM Ui MOJCIHUPOBAHMS M HCCIEIOBAaHHUS peallbHbIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro anajamsa:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEI0BaHUs (DyHKLIIMM HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOoJbllee U HAaMMEHbIIee 3HAUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;



UCIIONIb30BaTh IMPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIy4llIero pelIeHHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHYECKUX, 3aJayax, i
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJoi WM
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJUTh MEPBOOOpa3HBIC AIEMEHTApPHBIX (YHKUMNA UM BBIYHCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus U pepeHaIbHbIX YpaBHEHUH;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
bu3NYECKOTo XapakTepa, CpeICTBAMI MAaTEMaTHIECKOTO aHAJIHN3a.
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Huanor o
c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
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HayKd U
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MPaKTUKH,
OBJIAJICHUE SI3BIKOM
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MO3HUIIUN
00y4YaroIerocs Kak
AKTHUBHOTO H
OTBETCTBEHHOTO
YJieHa POCCHICKOTO
oO1ecTBa,
NpEeJCTaBICHUE O
MaTeMaTHYECKUX
OCHOBax
(YHKITMOHHPOBAHUS
Pa3IMYHbBIX
CTPYKTYD, SIBJICHUH,
1ponenyp
IPaXKIaHCKOTO
obmiecTBa (BEIOOPHI,
OIIPOCHI U JIPYroe),
yMEHHE
B3aUMOJICHICTBOBATh
C COLIMATbHBIMU
MHCTUTYTaMH B
COOTBETCTBHH C MX
GYHKIUSMU U
Ha3HAYCHHUEM.

OBpUCTHYECKHE
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POCCUICKON
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MPOLUIOMY U
HACTOALIEMY
pOCCHUICKON
MaTeMaTHKH,
LIEHHOCTHOE
OTHOIIICHHUE K
JOCTHUKEHUSIM
POCCUICKHX
MaTEMaTHKOB H
POCCUICKON
MaTeMaTH4eCKON
IIKOJIBI,
UCIOJIb30BaHUE
3TUX JOCTUKECHHI B
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TEXHOJIOTHSIX,
chepax SKOHOMHUKH.

Huckyccus o
ITOHVMMAaHUHU
BIIUSIHUS
COLIMAJIBHO-
SKOHOMHUYECKHX
IIPOLIECCOB HA
COCTOSIHHE
MIPUPOJHOM U
COLIMAJIBHOU CpENB,
OCO3HaHUe
rJ100aJIbHOTO
XapakTepa
9KOJIOTUYECKHUX
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Jlorapudmuueckast pyHKuus.
Jlorapudmuueckue ypaBHeHUS
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npobiem,
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obnacTtu
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TUTAHUPOBAHKE
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MOCIEACTBHM [Tt
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MAaTeMaTUKOMN U €€
MIPUIIOKECHUSMH,
yYMEHHE COBEPIIATh
OCO3HaHHBIHI BBIOOP
Oymymei
npodeccuu u
pealn30BhIBATh
COOCTBEHHBIC
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TpuroHomeTpuuecKue BbIPaKEHUS
U ypaBHEHUs
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YKU3HCHHBIC IIJIaHBI,
TOTOBHOCTD H
CITOCOOHOCTH K
MaTeMaTHYeCKOMY
00pa3oBaHHIO U
caMo00pa3oBaHUIO
Ha TPOTSHKCHUN
BCEH KU3HHU,
TOTOBHOCTB K
AKTUBHOMY
Y4acTHIO B
peIeHun
MPaAKTHYECKHUX
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MaTeMaTHUECCKOMI
HaIPaBJICHHOCTH.
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ITOHMMAaHUHU
MaTeMaTU4eCKOn
HayKH Kak chepsl
YEJI0BEYECKOU
NEeATEIbHOCTH,
JTaIloB €€ pa3BUTUA
Y 3HaYUMOCTH AJIs
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CPEICTBOM
MO3HAHUS MHPA,
TOTOBHOCTH
OCYIIECTBIISTh
MIPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
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WHIUBUAYATHHO U B
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POCCHUICKHX
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POCCUICKON
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IITKOJTBI,
HCIIOTh30BaHUE
STHUX JIOCTYDKEHUN B
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JIPYTUX HayKax,
TEXHOJIOTUSIX,
cepax S5KOHOMUKH.

HenpepbiBHbIe QyHKINH.
[IpousBoaHas

[ToBTOpenue, 06001IeHNE,
cHCTEMaTH3aInsI 3HaHUH
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rOTOBHOCTh
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HayKH Kak chepsl
YeJIOBCUYCCKOM
JeSITeIbHOCTH,
ATanoB €€ pa3BUTHUSA
W 3HAYUMOCTH IS
pa3BUTHS
LIMBHIIM3AIIH,
OBJIaJICHUE SI3BIKOM
MaTeMaTUKN 1
MaTeMaTHUEeCKOMN
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KYJBTYypOH Kak
CPEICTBOM
IIO3HAHUS MUPA,
TOTOBHOCTB
OCYILIECTBIIATh
IIPOCKTHYIO U
HCCIIEI0BATEIIBCKY IO
NEeATEIbHOCTD
VHJMBHIyaJIbHO U B
rpyImre.

[lepBooOpa3Has u uHTErpa
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OBpUCTHYECKHE
Oecenpl,
BBI3BIBAIOIIHC
HUHTEpPEC K
pa3nu4HbIM chepam
npodeccnoHanbHOM
NesITeNbHOCTH,
CBSI3aHHBIM C
MAaTeMaTUKOMN U €€
MIPWIOKCHUSIMH,
YMEHHE COBEPINATh
OCO3HaHHBIH BEIOOD
Oyaymiei
npodeccun u
pean30BhIBaTh
COOCTBEHHBIC
KU3HEHHBIC TIJIaHBbI,
TOTOBHOCTb U
CIOCOOHOCTH K
MaTeMaTHIECKOMY



https://ibook-edu.ru/
http://www.allmath.ru/
https://resh.edu.ru/

00pa30BaHMIO U
caM000pa30BaHUIO
Ha MPOTSHKCHUH
BCEH KHU3HHU,
TOTOBHOCTB K
AKTUBHOMY
Y4acTHIO B
pelieHnn
MPAKTUICCKHIX
3a7a4
MaTeMaTU4eCKOi
HaIpaBJIECHHOCTH

I'paduiku TpUTOHOMETPUUECKUX
¢ynkuuii. TpuroHomerpuueckre
HEpPaBEHCTBA
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Jluanor o yBaxxeHuu
K [IPOLLIIOMY U
HaCTOSIIEMY
POCCUICKON
MaTeMaTHKH,
LIEHHOCTHOE
OTHOILIEHUE K
JOCTUKEHUSIM
POCCHUICKHX
MaTEMaTHKOB U
POCCUICKON
MaTeMaTH4eCKON
LIKOJIBI,
HCIIOJIb30BaHUE
9TUX JOCTUKECHHUN B
JIPYTUX HayKax,
TEXHOJIOTUSIX
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HppaumonanbHble, IOKa3aTeIbHbIE
u orapu(MuIecKre HepaBeHCTBA
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[TpoexTHBIE pabOTHI,
IIPUBOIAIIHUE K
ITOHUMAaHHIO
BIIUSIHUS
COLIMAJIBHO-
SKOHOMUYECKUX
IIPOLIECCOB HA
COCTOSIHHE
IIPUPOJTHOMN U
COLIMAJIBHOU CpENB,
OCO3HaHUE
rI100aIbHOTO
Xapakrepa
IKOJIOTHYECKUX
npooiem,
OpHEHTAaLMs HA
MIpUMEHEHNE
MaTeMaTHYECKUX
3HAHUHN 1711
pelIeHns 3a1a4 B
obsacTu
OKPY’KaIOIIEeH
Cpensl,
IIJIJAHUPOBAHUE
MOCTYIIKOB U
OLIEHKH UX
BO3MO>KHBIX
IIOCJIEICTBUM IS
OKpY’Karollen
Cpelbl
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KomirekcHble unciia

HaTypaJ'ILHLIC n OCJIbIC YUCiia
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TBopueckue
paboTHI,
MPUBOISALINE K
OCO3HAHUIO
JyXOBHBIX
LIEHHOCTEN
POCCHIICKOrO
HapoJa,
c(hOpMUPOBAHHOCTH
HPaBCTBEHHOI'O
CO3HaHU4,
3TUYECKOTO
MOBEJEHUS,
CBSA3aHHOTO C
MIPaKTUYECKUM
IIPUMEHEHUEM
JNOCTHKEHHUM HAYKH
U 1ESTEITbHOCTBIO
Y4E€HOI'0, OCO3HAHHE
JIMYHOTO BKJIJa B
IIOCTPOCHHE
YCTOWYHUBOTO
Oyay1iero
Huckyccus o
c(hOpMUPOBAHHOCTH
rpak1aHCKOU
MO3ULUU
oOyyJaromerocs Kak
aKTUBHOTO U
OTBETCTBEHHOTO
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CucteMbl pallMOHAJIBHBIX,
UppaloOHAIbHBIX TOKa3aTeIbHBIX
U Jjorapu(MUYecKuX ypaBHEHUH
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YJIEHA POCCUMCKOTO
oO11ecTBa,
IIPEICTABICHUE O
MaTEeMaTHYECKHUX
OCHOBAax
(YHKIMOHUPOBAHUS
pa3IMYHbIX
CTPYKTYP, SIBICHUU

PazBuBaromiue
y4eOHbIE CUTYyallun
Ha OBJIAJICHUC
SI3BIKOM
MaTeMaTUKU U
MaTEeMaTHUCCKOM
KYJBTYypOH Kak
CPEACTBOM
MIO3HAHMS MUDA,
TOTOBHOCTD
OCYILIECTBJIATH
MPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JIeSITEILHOCTh
WHJIMBUIYATHHO U B
rpyIre

3aa4yn ¢ napameTpamu
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Huanor o
pasnuuHbIX chepax
npo¢eCcCuOHATBHON
NesITeTbHOCTH,
CBSI3aHHBIX C
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MaTEeMaTUKON U e€
MIPHIOKCHUSIMH,
YMEHHE COBEPINATh
OCO3HAHHBIN BEIOOP
Oynyuiei
npodeccuu u
pealln30BEIBATh
COOCTBEHHBIE
’KW3HEHHBIE [IJIAHBI,
TOTOBHOCTH U
CIIOCOOHOCTB K
MaTEeMaTHYECKOMY
00pa3oBaHHIO

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aINsI 3HAaHUH
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becena o
c(hOpMUPOBAHHOCTH
POCCUICKON
rpak1aHCKOU
HJICHTUYHOCTH,
YBaXKEHUS K
MPOILJIOMY U
HaCTOSIIIEMY
POCCUICKON
MaTeMaTUuKU,
LIECHHOCTHOE
OTHOILICHHE K
JOCTHOKECHHSM
POCCHUICKHX
MaTEeMaTUKOB U
POCCUICKON
MaTeMaTHUEeCKOMN
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IIKOJIBI,
UCIOJIb30BaHUE
3TUX JOCTUKECHUI B
JIPYTUX HayKax

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

136
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YYEBHO-METO/IUYECKOE OBECIIEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

Maremaruka: anrebpa U Hayalda MaTeMaTUYECKOTO aHAINW3a, T€OMETPHSI.
Anrebpa u Havanma MareMaTudeckoro aHamuza, 11 kmacc/ Mypasun I'.K.,
MypaBuna O.B., OOmectBo ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe oduectBo «M3narensctBo «lIpocBemenne»

Maremaruka: anrebpa U Hayala MaTeMAaTUYECKOTO aHAINW3a, T€OMETpHS.
AnreOpa u Hayalla MaTeMaTudeckoro a"anusa, 10 kmacc/ Mypasun ['.K.,
Mypasuna O.B., OOmectBoO ¢ OrpaHHUYEHHOM OTBETCTBEHHOCTHIO

«JIPODAY»; AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemennes

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

Jluaus YMK T'. K. MypaBuna. Anrebpa u Hadajia MaTeMaTHUYECKOTO
ananuza (10-11). Yroy6neHHoe uzydeHue.

Anre0Opa 1 Hayaja MaTEMaTUYECKOTO aHAIM3a. Y TIIyOJIeHHbII ypoBeHb. 10
kJjacc. Meronudeckoe nocooue

Anre0Opa 1 Havajla MaTEMaTUYECKOIO aHaIn3a. YTIIyOJIeHHbIN YpOBEHb. 11

Kiacc. Meroauueckoe mocooue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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