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IMNOACHUTEJIBHASA 3AIINCKA

Y4eOupiii mpeaMmeTr «AnreOpa» SBISETCS OMHUM M3 HanOosiee 3HAYMMBIX B
nporpaMme cpefaHero oOmiero oOpa3oBaHUs, IMOCKOJbKY, C OJIHOM CTOPOHBI, OH
oOecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y JUlsl M3Y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, & C JPYroil CTOPOHBI, (GOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHUE
oOyJarommxcss Ha ypOBHE, HEOOXOOMMOM JJIT  OCBOCHHUS  HWH(MOPMATHKH,
OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH M APYTHX JWCIHWIUIMH. B paMkax JaHHOTO
y4eOHOro Kypca oOydyaroluecs OBJIa/IeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHYECKOU Gopme.

Y4eOHbpIl mpeaMeT anreOphl 3aKiIablBacT OCHOBY JUISl YCIICIIHOTO OBJIAICHUS
3aKOHaMH (U3UKUA, XUMHUH, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TCHJIICHIIUNA Pa3BUTHS
PKOHOMHUKHA WU OOIIECTBEHHOW >KU3HH, TO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX
IUMPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCIOJIb30BaTh WX IS
nanbpHeiero oOpa3oBaHusl U B MOBCEIHEBHOM >XM3HU. B TO ke Bpems oBiIajeHHE
a0CTPaKTHBIMH M JIOTHYECKU CTPOTHMH KOHCTPYKITUSIMHU aJITeOpbl U MAaTEMaTHIECKOTO
aHanM3a pa3BUBaCT YMEHHUE HAXOIAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKJEHUS C TMOMOINBI0 MHAYKIMM W PaCCyXJaTh JEIYKTUBHO,
UCIIOJIb30BaTh O00OIIEHNEe M KOHKPETH3alluio, a0CTparupoBaHHE W AaHAJIOTHIO,
dbopMHpYET KpeaTUBHOE M KPUTHUECKOE MBIIIICHHUE.

B xone usydyenus ydeOHoOro mnpeamera «Aisredpa» oOydarolIMecs MOJyqaroT
HOBBIM OMBIT PEMICHWS TNPHUKIAJAHBIX 3a/ad, CaMOCTOSTEIBHOTO TMOCTPOSHUS
MaTeMaTUYECKUX MOJIEe pealbHbIX CHUTyalllii, HWHTEPIpPETaluyd MOTYyYEHHBIX
pEIIeHH, 3HAKOMATCA ¢ NIPUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE,
HayKe U UCKYCCTBE, C BHIAIONTMMUCS MaTEMaTUYECKUMH OTKPBITHUSMHU U UX aBTOpPaMH.

YueOHbIll Kypc 007aaeT 3HAYUTEIBHBIM BOCIUTATEIIBHBIM IMOTEHIUAJIOM,
KOTOPBIH  peanu3yeTcs Kak depe3 Yy4eOHBIM Marepuan, CIOCOOCTBYIOIINN
GbOpMHpPOBAHUIO HAYYHOTO MHPOBO33PEHMs, TaK M uepe3 crnenuduxky ydeOHOMH
NEATEeTbHOCTH,  TPEOYIOmeld  MPOJODKUTENbHONM  KOHIEHTpAaIllMd  BHUMAaHUSA,
CaMOCTOSTEIILHOCTH, aKKYPaTHOCTH W OTBETCTBEHHOCTH 3a TIOJIYYCHHBINA PE3YJIbTAT.

B ocHoBe MeTomukm 0OydeHHs anreOpe W HadajaM MaTEMaTHYECKOTO aHam3a
JICKUT IEATCTHOCTHBIA MTPUHITUT OO YICHHUS.

B crpyktrype yueOGHOTO mpeameTa «Anrebpa» BBIIEICHBI  CIEAYIOIINE
coJlepKaTeNIbHO-MeTOIuYecKre JHHUM: «Yucna W BeUUCIHCHUS», «DyHKIHH U
rpadukn», «YpaBHEHHS W HeEpaBEeHCTBa», «Hauama MaTemMaTHYECKOTO aHaIM3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIC COACPKATEILHO-METOIUYCCKUAC JIMHUN
U3YYaloTCAd Ha TPOTSHKEHWW JABYX JIeT OOy4eHHsT Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHusl, ECTECTBEHHO JIOTIOJHSS APYT Apyra U MOCTETICHHO HACHIIASICh HOBBIMU
TeMaMH U pazfenamu. [[aHHbIN ydeOHbIH KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
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oOBeauHSET B ce0e copiepKaHne HeCKOJIbKIX MAaTEeMATHUECKUX TUCIUTUINH, TAKAX KaK
anreOpa, TPUTOHOMETpHUSI,  MATEMAaTHUYECKUWA  aHAIW3, TEOPUS  MHOXECTB,
MaTeMaTHuiecKkas JIoruka u apyrue. [lo mepe Toro kak oOydaromuecs: OBJIaIeBalOT BCE
0oJee MMUPOKUM MaTEMATHYECKUM allapaToM, y HUX MOCIEA0BaTeNIbHO (hopMupyercs
U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJIEIIb PEalbHOM CUTYallUH,
MPUMEHSATh 3HAHWS, TMOJIYYEHHBIC MPU HW3YYCHUH Y4eOHOTO Kypca, IS PEerIeHUs
CaMOCTOSITENILHO ~ C(POPMYJIMPOBAHHOW  MaTeMaTHYEeCKOM  3ajgaud, a  3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopepkarenpbHO-MeTOAMYECKass JUHUS «Yuclia W BBIUKUCICHUS» 3aBEpIIACT
dbopMHpOBaHUE HABBIKOB MCIIOJIB30BAHMS JICUCTBUTENIBHBIX YHCEN, KOTOpPOE OBbLIO
HAyaTO Ha YpPOBHE OCHOBHOro o00miero odpazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3zoBaHus 0c000€ BHUMaHUE yAenseTcs GOpMUPOBAHUIO HABBIKOB PallMOHATBHBIX
BBIYHCIICHUM, BKJIIOYAIONIUX B CeO0sl UCIOIb30BAHUE PA3IMYHBIX (DOPM 3aIMCU YHUCIIA,
yMEHUE JeNlaTh NPUKHUAKY, BBITIOJHITh MNPUOIMKEHHBIE BBIYUCICHUS, OIEHUBATH
YUCJIOBBIE BBIpaXKEHHUs, paboTaTh C MaTeMaTUYECKUMU KOHCTAHTaMH. 3HAKOMBIE
00y4JarommumMcsi MHOXKECTBA HAaTYpPaJIbHBIX, IIEIbIX, PAIMOHATBHBIX U JEUCTBUTEIBHBIX
YUCell JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YKcell. B Kak/10M 13 3TUX MHOKECTB
paccMaTpUBaOTCsl CBOMCTBEHHBIE €My crieln(ruueckue 3a7aui U orepaiuu: JIeJIeHue
HAaIIEJ]I0, OMEPUPOBAHME OCTATKAMU HAa MHOYECTBE II€JIBIX YHCEI, 0COObIe CBOMCTBA
pallMOHANIBHBIX W HPPAlMOHAIIBHBIX YHCEI, apu(METHYECKHUE OIepaluu, a TaKKe
U3BJICYCHUE KOPHS HATypaJlbHOW CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCEN.
brnaronmapsi mocienoBaTeIbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YyEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX TPUMEHEHUS /I PEIICHUs] Pa3IuYHbIX 3a7ad
dbopmupyeTCcsi Tpe/CTaBlIeHne O €IUHCTBE MaTEeMaTUKH Kak HaykKd U €€ pojiu B
MOCTPOEHUU MOJIEIEeN peasbHOro Mupa, MIMPOKO MCHOJIB3YIOTCS O0000IIeHHE |
KOHKpETHU3aIusl.

Jluauss «YpaBHEHHS ¥ HEPABEHCTBA» peaJU3yeTCs Ha TMPOTSIKEHUU BCETO
OoOy4eHHs Ha YPOBHE CPEIHEro OOIIero oopa3oBaHMs, MOCKOJIbKY B KaXXJOM pa3elie
[IporpamMmMmbl TpeTyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOyyJaromuecsi OBJIQJICBAIOT PA3IMUYHBIMA METOJAaMU PEIICHUS palliOHAIbHBIX,
UppaIMoOHaIbHBIX, TOKA3aTebHBIX, JOTAPUPMUYECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3a7ad, COJCpXKallhX MapaMeTphl.
[Tomy4yeHHBIE yMEHHS IMUPOKO WCIOJB3YIOTCS TPU HUCCIACAOBAaHUHM (YHKIIUNA C
MTOMOII[BI0 TIPOU3BOHOM, TIPU PEIICHUU MPUKIAAHBIX 3a7a4 M 3a/1ad Ha HaXOXJICHUE
HauOOJBIINX W HAaUMEHBIIMX 3HaueHWN (QyHkuuu. JlaHHas cojaeprKaTesibHas JIUHUS
BKJIFOYAET B ce0s Takke (HOPMUPOBAHME YMEHUW BBHITIONHATH PAcUYEThl 1O PopMyiam,
npeoOpa3oBaHUs  PAIMOHAIBHBIX, UPPANUOHATBHBIX H  TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TAaK)KE BBIPAKECHUI, COJEPXKAIIUX CTENeHu U jorapudmel. braromaps
U3YYEHUIO alire0panyeckoro MaTepuajga MPOUCXOJUT JalbHeillee pa3BUTHE
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AITOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIUICHUS OOydaromuxcs, (HOpMUPYIOTCS
HABBIKM JIAYKTHBHBIX PAcCyXJCHHUW, pabdOThl € CHMBOJBHBIMH (HhOpMaMmu,
IIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3((EeKTUBHbIE MHCTPYMEHTBI JJI PEIICHUS IMPaKTUYECKUX WU
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HaIrJIAJHO JIEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToquueckass JHHUS «DPyHKOMM W rpaUKW»  TECHO
NEPEIJIETAeTCA C APYTUMHU JIMHUSMHU Yy4€OHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE
3aJaéT  TOCIEAOBAaTENbHOCTh H3Y4YEHMs] MaTepuana. V3yueHue cTeneHHOH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKOW U TPUTOHOMETPUUECKUX (YHKIUI, UX CBOICTB U
rpauKoOB, HUCIOJIb30BaHWE (YHKUMA JJs pElIeHHs 3adad W3 JAPYTUX y4deOHBIX
IIPEIMETOB U PEAbHOM JKU3HU TECHO CBSA3aHO KAK C MAaTEMATHUYECKUM aHAIM30M, TaK
U C pelIeHHEM YpaBHEHHM M HepaBeHCTB. [Ipu 3ToM 00jbllIOE BHUMaHUE yIESETCS
(OpPMHUPOBAHNIO YMEHHUS BBIpaXaThb (POpMyJaMU 3aBUCUMOCTH MEXAY Pa3IUuHbIMU
BEJIMYMHAMU, UCCIEAOBaTh MOIMYYEHHbIE (DYHKIIMH, CTPOUTH UX rpaduku. MaTtepuai
OTOM COJAEP/KATEIBHOW JIMHUM HALEJIeH Ha pPa3BUTHE YMEHWA W HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B Pa3iIU4HON (hopme:
aHaJUTUYECKOU, Tpaduueckoi u cioBecHO. Ero m3zydeHue cnocoOCTBYeT pa3BUTHIO
JITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKpPETU3alluH,
MCIIOJIb30BAaHUIO AHAJIOTUH.

CopepxxarenpHass snuHHS «Hawanma waremaTudeckoro aHanusa» MO3BOJSET
CYLLIECTBEHHO PACIIMPUTh KPYr KaK MaTE€MaTU4YECKHUX, TaK W NPHUKIAJHBIX 3aj]ad,
JOCTYMHBIX OOYyYaroIIMMCs, TaK KaK y HHUX TOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu CIOXKHBIX QYHKIUHN, ONPEessaTh UX HauOOJIbIINE U HAMMEHbIINE 3HAUCHUS,
BBIUMCIIATh IUIOWAAN (Uryp M 0O0BEMBI Tell, HAXOAWTb CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas coaep)kareiibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
IIOCTPOEHUSI MAaT€MAaTHUYECKHX MOJEJIEH peajbHBbIX CUTYAallMil, IO3BOJIIET HAaXOIWUTh
Haujayyllee pEHIeHUWE B NPUKIAJAHBIX, B TOM YHCJIE COLMAIBHO-IKOHOMHUYECKHUX,
3ajlayaX. 3HAKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOrO0 aHaju3a CIOCOOCTBYET
pa3BUTHIO a0CTPaKTHOTO, (POPMaATBHO-IOTUYECKOTO M KPEATUBHOIO MBILUICHHUS,
(GbOopMHpPOBAHUIO YMEHHMI paclo3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHKHU B HayKe,
TeXHUKE M ucKyccTBe. OOydaromuecss y3HAIOT O BbIJAIOIIUXCS —pe3yJsbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHsI MaTEMAaTUKHU KaK HAyKH, U 00 UX aBTOpaXx.

CopeprkarenbHO-MeTOAMYECKask TMHUS «MHOXKECTBA U JIOTUKa» BKJIIOYAET B ce0s
AIIEMEHThl  TEOPUUM  MHOXKECTB W MATEMaTHYECKOM  JIOTUKU.  TeopeTuko-
MHO>KECTBEHHBIE MPEICTABIECHUS MPOHU3BIBAIOT BECh KYpPC LIKOJIBHOW MATEMaTHKU U
npearaloT Haubosiee yHHMBEpPCAJIbHBIM SI3bIK, OOBEIMHSIONMN BCE pa3Jeibl
MaTeMaTUKM W €€ TPUIOKEHUW, OHU CBS3bIBAIOT pa3HblE MaTEMaTUYECKHE
JUCLMIUIMHBI U UX MPUIOKEHUS B equHOe Lenoe. [IoaToMy BaXHO 1aTh BO3MOXKHOCTh
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oOyuarolemMycss  MOHUMaThb TEOPETUKO-MHOXKECTBEHHBIM  S3BIK  COBPEMEHHOMN
MaTE€MaTUKU W HMCHOJIb30BATh €r0 JJIs BBIPAXKEHUS CBOMX MbICIEH. [[pyrum BakKHBIM
IPU3HAKOM MAaTE€MaTUKH KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTb
00OCHOBaHUH M CIIEJOBAHUE ONPEICIEHHBIM MPABUIAM IOCTPOECHMS J10KA3aTEIbCTB.
3HAKOMCTBO C OJJIEMEHTAaMH MAaTEMaTHUYECKON JIOTMKH CHOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBIIIIEHUSI 00Y4YaroIIUXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS
Ha OCHOBE JIOTUYECKUX MPaBuI, (GOPMUPYET HABBIKU KPUTUUYECKOTO MBIIILICHUSI.

B yuebHOM mpenmere «Anredpa» MNPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOIO
MOJIEJIMPOBAHUs, KOTOpbIE IPHU3BaHbl CIIOCOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHUS MOJENEN PEAIbHBIX CUTYAIUi, UCCIETOBAHNS 3TUX MOJEIEH C TIOMOLIBIO
annapara anreOppl W MaTEMaTUYECKOIOo aHaju3a, WHTEPIpPETalryd MOJYyYEHHBIX
pe3ynbraroB. Takue 3amaHusl BIUIETEHbl B KaXAbld W3 pPa3[eioB MPOTrpaMMBI,
IIOCKOJIbKY BECh MarepHuall yueOHOro Kypca IIMPOKO HCIONb3YeTCS Ul PELIEeHUs
NPUKIATHBIX 3adad. [Ipu pemeHuu peanbHbIX MPAKTHUYECKMX 3ajad oOydaroluecs
pa3BUBAIOT HaA0JII01ATENIbHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HMCIOJAB30BaTh AHAJIOIHIO, 0000IIATh M KOHKPETU3MPOBATH
npobiemy. JlesTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX 3a/1a4
OpraHM3yeTCsl B Ipoliecce U3YyYeHHUs] BCEX TeM Y4YeOHOro kypca «Aisredpa v Hadasa
MaTEeMaTHYECKOrO aHaJIUu3a».

Ha u3yuenue yueOHOro kypca «AnreOpa» orBoautca 272 yaca: B 10 kiacce —
136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHple 4nciia. PanvoOHaIbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanuu ¢ JICUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOmmkEHHbIE BBIYUCIIECHUS, ITpaBUIIa
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszareneM. burom Herotona. HMcnosb3zoBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PEIIEHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KA3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM nepemMeHHOH. JleleHne MHoOroudsjieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.
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Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIMHA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpeCcCrr. JINHENHBIN U SKCIOHEHIMATBHBINA POCT. Uncio €. @opmyna CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.
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HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (nanee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.
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[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIION Ml TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpanga I HAXOXKIACHUS IUIOMIAJACH IUJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA YUEBHOI'O IIPEIAMETA
«AJITEBPA» (YTJIYBJIEHHBIA VYPOBEHL) HA VYPOBHE CPEJIHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, dTUYECKOIO IOBEIECHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KiIacCU(DUKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:
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UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOllecca, a TaKXkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATTU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa peIIeHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYEeOHbIX 3a4a4, HNPUHUMATh 1€lb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce oOydarOUIuics MOJYYUT CIIEIYIOIINUE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHAIBLHOE YHUCJIO, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, MPAaBUjIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;
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CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh 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;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUU CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEJIHM C IIOMOLIBIO MAaTPULl U ONIPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOPMYIIbI Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMIO3UUMUs (QYyHKUMM, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HelabIM TOKa3zareneM, rpapuk CTEeneHHOW (YHKIMH C HATypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMU: apuPMETHUYecKass M TeoOMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;
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cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEpPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen s peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B ajreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
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CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMMO3UIMU (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJI1 MOJEIUPOBAHUS W MCCJIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOJAHYIO Ul HAXOXKICHUS HAWIy4YlIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpaduKom;
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cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEpBOOOpa3HbIE 3IEMEHTAPHBIX (DPYHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnuia;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

TEMATHUYECKOE IINTAHUPOBAHHUE

C ydeToM pabodell mporpaMMbl BOCHUTAaHHUsS C yKa3aHHEM KOJIMYECTBA YacoB,
OTBOJIMMBIX Ha OCBOCHUE KAXKIOM TEMBI

[eneBpiM mpuoputeToM Ha ypoBHe COO sBisieTcsl cO3laHKME OJIaronpUsITHBIX
YCJIOBUH JUIs1 IPUOOPETEHUS OMBITA OCYIIECTBICHUS COLIMAIIBHO 3HAYUMBIX JICII:

- OIBIT JIEJ, HAPABJIEHHBIX HAa 3a00TYy O CBOEH CeMbE, POJIHBIX U OJIU3KUX;

- TPYJIOBOM OMBIT, OTBIT YYACTHS B POU3BOJICTBEHHOM MPAKTUKE;

- ONBIT JEJ, HaNpaBJICHHBIX HAa TOJB3Y TOPOAY, CTpaHE B LEIOM, OIbIT
JIeATEIIBHOTO BhIPAKEHHUSI COOCTBEHHOM IpakIaHCKOU ITO3HUITUH;

-OMBIT IPUPOJTOOXPAHHBIX JETT;

-OTBIT pa3penieHus BO3HUKAIOUIUX KOH(MIUKTHBIX CUTyalluid B THMHa3WH, J0Ma
WJIM Ha YJIUIIE;

-OTBIT CaMOCTOSITEJILHOTO MPUOOPETEHUS] HOBBIX 3HAHUM, MPOBEIACHUS HAYYHBIX
WCCJIEIOBAHUM, OTIBIT MPOEKTHOM JEATEIIbHOCTH;

-OMBIT M3YYEHHUs, 3AMUTBl W BOCCTAHOBJIEHUS KYJIbTYPHOTO  Hacieaus
YeJIOBEYECTBA, OIBIT CO3/IaHUsI COOCTBEHHBIX MPOM3BEACHUN KYJIbTYPhI, OIBIT
TBOPUYECKOTO CAMOBBIPAKEHUS;

-OTIBIT BEJICHUS 3I0POBOTO 00pa3a *KU3HU U 3a00ThI O 3[I0POBbE IPYTUX JIOJICH;
-OTBIT OKa3aHWs TOMOIIM OKPYXKAIOIUM, 3a00Thl O MaJbIllaX W TOXHIBIX

JHO 49X, BOJ'IOHTepCKI/Iﬁ OIIBIT,
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-OIIbIT CaMOIIO3HAHWA W  CaMOdHaJIM3d, OIIbIT COOHWAJIBbHO IIPUCMIICMOIO

CaMOBBLIPpAKCHHUA N CaMOopcCain3alinuu.
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10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl
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3 ApudmeTrndeckuii KOpeHb N-0if CTETICHHU.
WppatnmonansHble ypaBHEHUS
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YpaBHEHHS
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ypaBHEHUs
[TocnenoBarenbHOCTH U MPOTPECCUH
HenpepsiBable pynkuuu. [IpouszBoanas

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

12

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)

o0pa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/
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https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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rl INEKTPOHHBINA
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Has u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U
norapuMUUecKre HePaBeHCTBA

KomrnekcHeie uncna

HatypanbHble u 1iesnbie uncna

CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUH

3ana4yu ¢ napameTpamu

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbie
padoTshI

12

IpakTuyeckue
padoThI

17

DJIeKTPOHHbIE
(undgposbie)

oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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il INIEKTPOHHBIH
=¥ TATAPCTAH
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YUYEBHO-METO/JINYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremartuka: anreOpa ¥ Havalla MaTeMaTHUYECKOrO aHallM3a, TeOMETpPHs.
Anrebpa v HavaJla MaTeMaTUYeCcKoro aHanusa (B 2 yactsax), 11 kmacc/ YacTts
1: MopakoBuu A.I'., Cemenos II.B.; Yacts 2: Mopakosuu A.I'. u npyrue;
noa penakiuedr Mopakouua A.I., OOmecTBo ¢ OrpaHHUYCHHOM

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. AT. Mopakosuu, [1.B. CemenoB. Anredpa u Hayajla MaTeMaTH4YE€CKOTO
ananuza. 10 kmacc. Meroaudyeckoe mocobue s yuutens, — M.:
Mmuemo3una,2010.

2. B.W. I'mu30ypr. AnreOpa u Havajla MaTeMaTHyeckoro axaiausa. 10 kiacc.
KoHntposbHbie paboThl. (MpoduiibHbI ypoBeHb) — M.: MHemo3uHa, 2014.

3. JLA. AnexcanmpoBa. Anre6pa ¥ Hadaja maTeMaTH4eckoro aHamuza. 10
kiacc. CaMocTosITeNbHbIE Pa0OTHI IS ydalluxcs o01ieo0pa3oBaTeIbHbIX

yupexaeHui (mpopuibHbINA ypoBeHb) — M.: MHemo3uHa, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
https://resh.edu.ru/
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Jlnct cornacosanus k gokymeHTy Ne Pl Anrebpa (yrnybneHHsin yposeHsb) COO ot 10.09.2025
MHnunaTop cornacoBaHnus: benosa C.B. [lnpektop
CornacoBanue nHngumpoBaro: 10.09.2025 14:02

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo
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