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IHHOACHUTEJIBHASA 3AIINCKA

VYueOHbIN Kypc «Anredpa ¥ Hadalla MaTEMaTHICCKOTO aHAIN3a» SIBIISICTCS
OJHUM U3 HamboJiee 3HAUMMEBIX B IIpOrpaMMeE CpPEIHEro oOIIero oopa3oBaHMS,
ITOCKOJIBKY, C OJJHOM CTOPOHBI, OH 00ecreuynBaeT HHCTPYMEHTAIIbHYIO 0a3y s
M3yYCHUS BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHHI,
(hopMupyeT JJIOrMYecKoe M a0CTpPaKTHOE MBIIIJICHHE 00y4YarolmuXcs Ha YpOBHE,
HEOOXOAUMOM JIJII OCBOCHMS HH(POpMaTUKH, OOIIECTBO3HAHMS, HMCTOPHH,
CJIOBECHOCTH M JPYrUX IUCHHMIUIMH. B paMkax maHHOro ydyeOHOro Kypca
oOydJaromuecss OBJIAJCBAlOT YHHBEPCAIbHBIM SI3LIKOM COBPEMEHHON HAYKH,
KoTopasi (GOPMYJIUPYET CBOU JOCTHKCHHS B MaTeMaTUYECKON (popme.

VYueOHbIM Kypc anreOpsl M Ha4aJl MATEMAaTHYECKOTO aHAIM3a 3aKJIaIbIBacT
OCHOBY [IJIsf YCIICIIHOTO OBJIAJCHUS 3aKOHAMH (DH3HKH, XUMHU, OHOJIOTHH,
ITIOHMMAaHMS OCHOBHBIX TCHACHLMI pa3BHTHS SKOHOMHKH W OOIIECTBEHHOM
JKU3HH, TI03BOJISICT OPUCHTUPOBATHCA B  COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPECHHO HCIIOJIB30BaTh MX IS JaJIbHEHIIIETO
oOpa3oBaHus M B IIOBCEJHEBHOM >KM3HH. B TO ke Bpemsa oOBlajcHHUE
a0CTpaKTHBIMM M JIOTHYECKH CTPOTHMMH KOHCTPYKIUSIMHU  aiureOpel H
MaTEMaTHYECKOr0 aHalli3a pa3BHBAaeT YMCHHE HAXOJIHWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTD, JOKA3bIBATh YTBEPXKACHUS C ITOMOIIBIO HMHIYKIHH
U pacCyXIaTh JEAyKTUBHO, HCIIOJB30BaTh OOOOIIEHHE M KOHKPETU3AIIUIO,
a0CcTparupoBaHue M aHAJIOTHIO, (OPMHPYET KpEaTUBHOC H KPHTHYSCKOC
MBIIIJICHHE.

B xome m3ydenus yueOHOro Kkypca «Anredpa U Hayaja MaTeMaTHYCCKOTO
aHaJIn3a» 00yJaronIuecs MOJIy4aroT HOBBIM ONBIT PEIICHUS IMPUKIAAHBIX 3a1a4,
CaMOCTOSITSJILHOTO  IOCTPOCHHMS ~ MaTEMAaTHYSCKUX  MOJIENIEM  peabHBIX
CUTYyalUii, HHTEPIIPETAIUN ITOJYYCHHBIX PEIICHUM, 3HAKOMSTCS C MpHMEpaMHu
MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH B IPHPOJIC, HAyKe U HCKYCCTBE, C
BBIJIAIOIIUMUCS MaTEeMaTHYECCKUMHU OTKPBITHSIMH M UX aBTOPaAMH.

VYueOHbIN Kypc 001a4aeT 3HAYUTSILHBIM BOCIIUTATEILHEIM ITOTSHIINAJIOM,
KOTOPBIA pealiM3yeTcsd Kak uepe3 YdeOHBIH MaTepuajl, CIOCOOCTBYIOIIUM
(hopMHUpPOBaHHIO HAYYHOI'O MUPOBO33PEHMS, TaK M 4epe3 crenuuKky ydeOHoM
JIESATCIbHOCTH, TPEOYyIOmEeH MPOMOJDKUTECIHPHON KOHIICHTPAIIMH BHHMAHHS,
CaMOCTOSITEILHOCTH, AKKYpaTHOCTH M OTBETCTBEHHOCTH 3a IIOJIYYCHHBIN
pe3yJIbTaT.

B ocHoBe Meromuku oOyueHMs anrebpe M HadajaM MAaTEMaTHYCCKOrO
aHaJIN3a JIC)KUT JCATCIbHOCTHBIN ITPUHIUII O0YUCHHS.

B crpykrype yuyeOHOro kypca «Anrebpa W Hadajga MaTEMaTHYCCKOTO
aHalln3a» BBIJICIICHBI CIICAYIONINE COJIEPIKATCILHO-METOINYCCKUC JIMHUH:
«Uucma wu  BerumcieHusy, «DyHkupmu U rpapukm», «YpaBHCHUS U
HepaBeHCTBa», «Hauama MaTeMaTHdeckoro aHain3a», «MHOXKECTBA U JIOTHKAY.
Bce oCHOBHBIE COJEpIKATEIHbHO-METOIMYECCKHE JIMHUM HW3y4YaloTcs Ha
MPOTSDKCHUN JIBYX JIET OOyYEeHHUS Ha YpOBHE CpEIHEro oOIero oOpa3oBaHMS,
€CTECTBEHHO JOIOJIHSS APYT APyra M IIOCTEIICHHO HACKIIAsCh HOBBIMU TEMaMH
1 pazgenaMu. JlaHHBIM ydeOHBINM KypcC SIBIISICTCS WHTETPATHBHBIM, ITOCKOJIBKY
o0beauHACT B cebe CconeprKaHMEe HECKOJBbKHX MaTeMaTUYCCKHUX JIUCIIHILINH,
TaKUX Kak aiuredpa, TPHUTOHOMETPHUS, MATEMAaTHUYCCKHI aHalIu3, TCOPHs
MHOJKECTB, MaTeMarudeckass Jjoruka u japyrue. I[lo Mepe Toro kak
oOyJaroImuecs: OBJIaJeBalOT BCE 00jIce MUPOKUM MAaTEMATHYCCKUM allliapaToM,
Yy HHUX II0CJIEIOBATEIBbHO (DOPMHPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTHYCCKYI0 MOJCIb pPCaJbHOM CHTYyalldd, NPUMCHSATH 3HAHHS,



MMOJyYCHHBIC MPH M3YyYEHUH YUeOHOro Kypca, Ui PEIICHHUS CaMOCTOSTCIHLHO
chopMyIMpoBaHHOW MaTEMaTUYECKOM 3aJayd, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

ConepxxartenpHO-MeTOAMYECKAass  JUHMS  «Yucaa W BBIYUCICHHS
3aBepIIacT (OPMHPOBAHHE HABBIKOB HCIIOJIL30BAHMS JCUCTBUTEIBHBIX YHCEI,
KOTOpOE OBLIO HAYaToO Ha YPOBHE OCHOBHOIr'O o0mmIero oopasosanus. Ha ypoBue
cpeaHero odmero oopasoBaHMs 0CO00€ BHHMAaHHE YACIACTCS (OPMUPOBAHUIO
HaBBIKOB PAllMOHAJILHBIX BBIYMCICHHM, BKJIIOYAIOMIMX B CE0s HCIIOJIb30BaHUE
pa3nuYHBIX (POpM 3amMCH 4YHCIIa, YMEHHE JeJaTh IIPUKUIKY, BBIIOJIHSITH
pUOIKEHHBIC BBEIYUCICHMS, OICHUBATh YHCJIOBBIC BBIPAXKCHUS, padOTaTh C
MaTEMAaTHYCCKUMH KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIMMCS MHOXECTBa
HATYpaJIbHBIX, LIEIBIX, PAIIMOHAIBHBIX U JCHUCTBUTCIBHBIX YHCEI JOMOIHIIOTCS
MHOJXECTBOM KOMIUIEKCHBIX 4YHCEII. B KaXJIOM W3 3TUX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBECHHBIC €My CHCHHU(PUUYECKHE 3aJad W OICpaIluu:
JEJICHUE HaIeI0, ONEPUPOBAHUE OCTaTKAMH HA MHOXECTBE ICIBIX YHCEI,
0coObIe CBOMCTBA paIllMOHAJIBHBIX U UPPAIMOHAIBHBIX YHCEII, apu(PMETHICCKIC
OoIepalHH, a TAaKKE M3BJICUCHHE KOPHS HATYpaJbHOM CTCIICHM HA MHOXXCCTBE
KOMILJICKCHBIX YHCeI. biarojaps IociiefoBaTeIbHOMY paCIIMPEHUIO Kpyra
HCIIOJIB3YEMbBIX YHCEI UM 3HAKOMCTBY C BO3MOJKHOCTSIMH HX IPUMCHCHHS IS
peIlICHUsT pa3JIMYHBIX 3a7ad (OPMHUPYETCS NPEACTABICHUE O CAUHCTBE
MaTEMAaTHKH KaK HAyKd U €€ poJd B IIOCTPOCHHUU MOJICIICH peallbHOI'O0 MHpAa,
HIAPOKO UCIOIL3YIOTCS 000011CHIE Y KOHKPETH3AIHS.

JIuans «YpaBHEHHS W HEPABCHCTBA» PEaan3yeTCs Ha MPOTSHKCHUH BCETO
0o0OydeHHsI HAa YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHHUS, IOCKOIBKY B KaKIOM
pazaene IlporpaMMel HpeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ysibTaTe OOydYaloIMeCs OBJIAJACBAIOT PA3IMYHBIMA METOJAMU PEIICHUS
palMOHAILHBIX, HMPPAIMOHAIIBHBIX, IT0KA3aTCIbHBIX, JIOTapU(PMUUECKHX U
TPUTOHOMETPUYCCKUX YpPaBHCHHUI, HEPABCHCTB M CHCTEM, a TakKXKe 3ajad,
coAcpKamux mnapaMerpbl. [lonydeHHbIE YMEHUS IIUPOKO HCIIOIB3YIOTCS IIPH
HCCIICIOBAaHMM (PYHKIUNA C IIOMOIIBIO IIPOM3BOJHOM, TIPH PCIICHUU
MPUKJIATHBIX 3aJad M 3aJa4 Ha HaXOXKJICHUC HAaMOOJBIIMX M HAMMEHBIIHUX
3HaueHni (pyHknuu. JlanHas copep:kaTellbHas JIMHUS BKJIIOYACT B ceOsl Takxke
(hopMHpOBaHHE YMEHUM BBINOJHATH Pacu€Tel 1o (opMmyiiaM, IpeoOpa3oBaHUs
palMOHAILHBIX, HPPAIMOHAIBHBIX W TPUTOHOMETPHYECCKUX BBIPAKCHUM, a
TaK)K€ BBIPAXKCHHM, COICPIKAIUX CTEIICHU U JIorapudmel. birarogaps n3yuenmio
anreOpandecKoro MaTtepuajga  IMPOHWCXOIWT  JaJbHEHINCEe  pa3BHTHE
AJTOPUTMUYECKOTI0 M a0CTPAKTHOI'O MBIIUICHUS O0yJaromuxcs, (GopMUPYyOTCS
HaBBIKM JICAYKTHBHBIX PaACCYXXICHHH, pPaOdOThl C CHUMBOJBHBIMH (hOpMaMH,
MIPEJICTABJICHHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. AinreOpa mpemiaraet d(Pp(EeKTHBHBIC HHCTPYMEHTBI JJIsS PEIICHUS
MIPAKTUYECKUX U €CTECTBCHHO-HAYYHBIX 3aJ1a4, HAIJISIHO ASMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

CognepxarenpHo-MeToaudeckass JauHuS «DyHKOUU U TpadHuKH» TECHO
IepeIuIeTaeTCs ¢ APYTUMH JIUHHSAMH Y4eOHOIO0 Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3amaéT IIOCIEIOBAaTEILHOCTh HM3y4YCHHS Matepuana. M3ydeHwe
CTCIICHHOM, IIOKa3aTeJIbHOM, JIOrapu(PMUUECKO H TPHTOHOMETPHUYCCKUX
(OYHKLHH, UX CBOWCTB M rpadHUKOB, HCIOJL30BAaHHEC (PYHKIUH I PCIICHHS
3a7a4 U3 APYTUX YUYCOHBIX IIPEAMETOB U PEAIbHOM JKM3HU TECHO CBSI3aHO Kak C
MaTEeMaTHYCCKUM aHAJIN30M, TaK M C PEIICHUEM ypaBHCHUM U HepaBeHCTB. [lpu
5TOM OOJBIIOC BHHMAHHE YIEISICTCI (POPMUPOBAHUIO YMEHHUS BBIpaXKaTh
dbopMyllaMH 3aBUCHMOCTH MEXKIY Pa3IWYHBIMH BEIIMUYMHAMH, HCCICI0BATh



MOJyYCHHBIC (YHKIIUH, CTPOUTH UX rpaduku. Marepuai 3Toi colepKaTeIbHON
JIMHUM HalleJIeH Ha pa3BUTHE YMCHHMH W HABBIKOB, ITO3BOJISIONIMX BBIPaXKaTh
3aBUCHMOCTH MEXKJIYy BEJIWYMHAMU B pasjn4HOM (opme: aHaAJIUTHYECKOH,
rpauyeckoi M ciaoBecHOM. Ero wm3ydeHue CHOCOOCTBYET pPa3BUTHIO
aJTOPUTMUYECKOTO MBIIIJICHHS, CTIOCOOHOCTH K 0000IIEHNIO B KOHKPETHU3AIIUH,
HCIIOJIb30BAHUIO aHAJIOTHM.

ConepxarensHas auHUA «Hayajia MaTeMaTHYeCKOro aHaJIM3a» I03BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK M HPHUKIAIHBIX
3aJ1a4, JOCTYITHBIX OOYYaroIIUMCs, TaK KaK y HHUX IOSBJISICTCS BO3MOKHOCTH
CTPOUTH TpaPUKU CIOXKHBIX (QYHKIUHM, ONpEaesaTh HX HaWuOONBIINE U
HaWMEHBIIIME 3HAYECHUS, BEIYHUCIIATH IJIOMAIA GUTYp U 00BEMBI TEJI, HAXOIUTh
CKOPOCTH U YCKOPEHHS IIpoleccoB. JlanHas comepkaTelibHas JIMHUS OTKPHIBACT
HOBBIC BO3MOJKHOCTH IIOCTPOCHHS MATEMaTHYECKMX MOJCICH peaabHBIX
CHUTYyalllH, MO3BOJISICT HAXOJWUTh HAWJIy4lllee pPElIeHHWE B IPHUKJIAJHBIX, B TOM
YuCclie  COIMAIbHO-DKOHOMHMYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMU
MaTEMaTHYECKOr0  aHajnM3a  CIOCOOCTBYET  Pa3BHTHIO  aOCTPAKTHOTrO,
(hopMaIbHO-JIOTMYECKOI0 U KPEATUBHOI'O MBIIUICHHS, (DOPMUPOBAHHUIO YMEHUI
pacmo3HaBaTh MPOSBJICHHUS 3aKOHOB MaTEMaTUKW B HayKe, TEXHHUKE W
nckyccrBe. OOydaronecs y3Hal0T O BBIJAIOIIUXCS pe3ysIbTaTax, IMOJTYYSHHBIX
B XOJI€ Pa3BUTHS MAaTE€MaTHKU KaK HayKH, M 00 UX aBTOpax.

CopepxaTtenbHO-MeToIMYecKas JUHUS « MHOKeCTBa 1 JIOTHKA BKIIFOYAET
B ce0d DJICMEHThl TEOPUH MHOXECTB U  MaTEMaTUYECKOM  JIOTHKH.
TeopeTHKO-MHOKECTBEHHBIC — IIPEICTABICHHMS  IIPOHM3BIBAIOT BECh  KYypC
IIKOJILHOM MaTeMaTHMKM W NpeajiaraloT HauOoJiee YHUBEPCAJIBHBIA S3BIK,
00BEIMHAIOIIMI BCE pa3jielibl MATEMATUKHU U €€ IIPHUIIOKEHUM, OHU CBI3BIBAIOT
pa3Hbple MaTEMaTUYECKHE JIMCHMIUIMHBI U HMX IPUIOKEHHUS B CIUHOE IIENOE.
I[TooToMy  BaxXHO  J1aTh  BO3MOJXKHOCTh  OOydYaromeMycs  IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3BIK COBPEMEHHONW MaTEMaTHKH M HCII0Jb30BaTh
€ro JUIS BBEIPAXKEHUS CBOMX MBICICH. /[pyruM Ba)KHBIM ITPU3HAKOM MAaTeMaTHUKU
KaK HayKd CJIEAyeT INMPHU3HATh CBOMCTBCHHYIO €l CTpPOrocTh OOOCHOBAaHHH H
CJIEIOBAaHME  ONpENEIEHHBIM  IIpaBUjaM  IIOCTPOCHUS  JIOKA3aTeNbCTB.
3HAKOMCTBO C 3JICMCHTAMH MaTEMAaTHYCCKOHN JIOTMKH CIIOCOOCTBYET Pa3BHTHUIO
JIOTUYCCKOTO MBIIIICHUS OOYyYaloIMXCs, II03BOJISIET KM CTPOUTH CBOU
pacCyXJIeHHsS Ha OCHOBE JIOTMYECKUX IIpaBuj, (OPMHUPYET HaBBIKH
KPUTHYECKOT'O MBIIIJICHUS.

B yueOHOM Kypce «Airebpa M Hadajga MaTEeMaTHYCCKOI'O aHaIu3a»
MPHUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICJIMPOBAHUS, KOTOPBIE ITPU3BAHbI
CIIOCOOCTBOBATh (DOPMHPOBAHHIO HABBEIKOB ITOCTPOCHHS MOJICIICH peaIbHBIX
CHUTyalluH, MCCJEJIOBAaHUSA 3THUX MOJIEJIEH C IMOMOIIBIO ammapara ajreOpsl U
MaTeMaTHYECKOI0 aHajau3a, HHTEPIPETAlluM MOJYUYEHHBIX PE3yJIbTaToB. Takue
3aJlaHUs BIUICTEHBI B Ka)XKIbI M3 pa3JieJIOB NPOTrPaMMbl, ITOCKOJIBKY BECh
MaTepuan yd4eOHOro Kypca IIHPOKO HMCIIOJIB3YEeTCs IS PElICHUs IMPUKIaIHBIX
3agad. [Ipu pelmeHnH peaibHBIX IPAKTHYECKHX 3a7ay  O0O0ydYaroluecs
pa3BUBAaIOT  HAOMIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, MCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH
npo0Oiiemy. JleaTeabHOCTh 0 (DOPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3a7a4 OPraHU3YETCs B MPOLIECCe M3YUCHUS BCEX TEM yueOHOro Kypca «Anreopa
M Hayajla MaTEMaTHYSCKOI0 aHAJIN3ay.

Ha wusyuenme ydeOHOro kxypca «AjnreOpa ¥ Hadajla MaTeMaTHYE€CKOI'o
aHanu3a» oTBoauTcs 272 4aca: B 10 kmacce — 136 gacoB (4 yaca B HEJEIO), B
11 xnacce — 136 gyacoB (4 yaca B HEICIIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Yucaa v BbIYMCIEHUSA

Pammonanbabie unciaa. OOBIKHOBEHHBIC U JSCATHYHBIC JPOOH, IPOICHTHI,
OcckoHeuHBIe nepuoguueckue apoou. IIpumenenue apodOeit M MPOLIEHTOB IS
peIICHUs] MPUKIAJAHBIX 3a7ad M3 Pa3IWyHbIX OTpaciied 3HAaHUW U pealbHOU
JKU3HU.

JlericTBUTENbHBIE YMCIIa. PalumoHanbHBIE W MWppalMOHaJbHBIC YHCIA.
ApudmMeTndyeckue omnepanuu ¢ JCHCTBHTCIBHBIMH  YHCIaMH. MoOIyib
JNEUCTBUTEIFHOIO 4YHCIAa M ero cBoicTBa. IIpnOmmkEHHBIC BBEIYUCIICHHS,
MpaBuJjia OKPYTJICHUS, MPUKHUAKA U OLICHKA pe3yJibTaTa BEIYMCICHUM.

Crenmenp ¢ 1enbIM nokasaTteiaeMmM. bunom Herorona. HMcmoab3oBaHue
MOAXOAAIIeH (OPMBI  3alUMCH  JICHMCTBUTCIBHBIX YHCEN JJI1 PCEIICHUS
MPaKTUYECKUX 3a7a4 U IIPEACTABIICHUS JIaHHBIX.

ApudMeTHYeCKU KOPEHb HATYPAJIbHOM CTEIICHU U €TI0 CBOICTBA.

CremneHp C palMOHAJIBHBIM TOKa3aTeJleM M €€ CBOMCTBA, CTEIEHb C
JICMICTBUTEIILHBIM MMOKA3aTEJIEM.

Jlorapudm umcna. CsoiictBa jorapudma. [ecsTuuHble M HaATypalbHBIC
Jorapudmel.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOI'O apryMmMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCJIOBOIO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHBIC IIpeOOpa3oBaHMs. YpPaBHEHUE, KOPEHB
ypaBHEHUs. PaBHOCHIIbHBIC YPaBHEHUSI U YpaBHEHUs-clIeACTBUSA. HepaBeHCTBO,
peIIeHHE HEpPaBEHCTBA.

OCHOBHBIE METOJbI PEIICHHS LENIBIX H APOOHO-pAIMOHAIBLHBIX YPAaBHECHHI
1 HEpaBEHCTB. MHOro4ieHbl OT OJHOM MEpeMEHHOM. /[eeHne MHOTO4YJIeHa Ha
MHOro4jieH ¢ ocTatkoM. Teopema be3y. MHorowieHsl C  LEIBIMHU
ko3 purmentamu. Teopema Buera.

IIpeoOpa3oBaHUs YHUCIIOBBIX BRIPAKCHUM, COIEPIKAIINX CTCIICHH U KOPHHU.

HppauuonanbHbie YPaBHECHMUS. OcHoBHBIC METO/IbI peuieHus
HppallMOHAILHBIX YPABHEHUM.

IToka3zarenpHbic ypaBHeHUS. OCHOBHBIC METO/IBI PEIICHUS ITOKA3aTeIbHbBIX
YpaBHECHUH.

[IpeoOpa3oBaHne BEIpAXKCHUM, COJICPIKAIIMX JIOrapU(PMEIL.

Jlorapudmuyeckue  ypaBHeHHS.  OCHOBHBIE ~ METOABI  PEIICHUS
Jorapu(MUYECKUX YPaBHCHUM.

OcHOBHBIC TPUTOHOMETPHYECKIUE (hOpPMYIIBI. IIpeoGpa3zoBanue
TPUTOHOMETPHUYECKHUX BBIPAKCHUI. Pemenue TPUTOHOMETPHYECKHUX
YpaBHCHUH.

Penienne cucrem JNMHEHHBIX ypaBHEHHM. MaTpuia CUCTEMBbl JTUHEUHBIX
ypaBHeHUH. OrnpenenuTellb MaTpUIbl 2X2, €ro IreOMETPUUECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IIPUMEHECHUE ONPEACIUTEI I
pEIICHUS] CUCTEMbI JHUHEWHBIX ypaBHEHUM. PelieHue NpUKIaIHBIX 3aJa4 C
MOMOIIBIO CHUCTEMBI JIMHEWHBIX ypaBHeHMHU. HMccienoBaHue MOCTPOCHHOM
MOJEJIH C MMOMOIIBIO MAaTPUIL U OIIPEACTUTEIICH.

[TocTpoeHne MaTreMaTUYECKUX MOJEIIECH pealbHOM CHUTYyallMd C IMOMOIIBIO
yYpaBHEHUM M HEpaBeHCTB. [[pruMeHEeHNE ypaBHEHUM U HEPABEHCTB K PEUICHHUIO



MaTEeMaTHYCCKUX 3aJa4 W 3a7ad U3 Pa3IMYHBIX 00JacTeil HayKd M pealbHOMI
YKU3HU.

@®OyHkuuu ¥ rpadukn

DyHKIUS, CIIOCOOBI 3amaHus (yHKIUH. B3anmMHO oOpaTHBIC (DYHKIIHH.
Kommosunus ¢yskouii. I'paduk dyHKOEH. DIeMeHTapHBIC MpeoOpa3oBaHUS
rpauKOB (YHKIIHAH.

OO6nacTh onpeAcICHNUS 1 MHOXKECTBO 3HaueHHH (yHKIuU. Hynn GyHKImN.
I[IpoMexXyTKH  3HAKOIOCTOSHCTBA. UETHhIe ©W  HCYETHBICE  (PYHKIIUU.
[lepuommueckne  ¢yHKOuM.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKITUH.
MaxkcumMyMbl 1 MUHUMYMBI (pyHKIUU. Hanbombllee ¥ HauMeHbIIEe 3HAYCHUS
(hYHKLIMH Ha IIPOMEKYTKE.

JIuHeitnas, KBaJpaTHJHas U JAPOOHO-IMHEHHAs (QYHKIMH. DJIESMEHTApHOE
HCCIICIOBAHKE U ITIOCTPOCHHE UX TPaPUKOB.

CreneHHast GyHKIUS C HATYpaJIbHBIM H IIEJIbIM IMOKa3aTeiieM. E€ cBolicTBa
u rpaduk. ColicTBa U rpadHuK KOPHS N-OM CTENCHU KakK (PYyHKIUH OOpaTHOM
CTCIICHU C HATyPaJIbHBIM ITOKA3aTEICM.

ITokazaTenbHas u jJorapudmudeckas QYHKIMH, KX CBOMCTBA U T'pa(UKHU.
Hcnonb3oBanue rpadukoB PyHKIUN I pEIICHHUS YPaBHCHUM.

Tpuronomerpuueckass OKPYKHOCTb, OIIPEICICHHE TPHUTOHOMETPHUUYCCKUX
(hYHKIHI YUCIOBOI0 apryMEHTA.

OyYHKIIMOHAJIPHBIC 3aBHCUMOCTH B pEalbHBIX IIpolleccax U SIBJICHHSIX.
['padmku pealbHBIX 3aBUCHMOCTEH.

Hauana MmaTeMaTH4YeCKOro aHAJIH3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIEIOBaTEIbHOCTEH. MeToa
MaTeMaTHYCCKOM WHIYKIAH. MOHOTOHHBIE " OTpaHUYCHHBIC
ITOCJICIOBATEILHOCTH. IcTOpHSI BO3HUKHOBEHUS MAaTEMAaTHUYECKOI0 aHAJIM3a KaK
aHaln3a 0ECKOHECYHO MaIbIX.

ApudmMeTrndyeckas W IeOMETpHUYECKass  mporpeccuu. beckoHeuHO
yObIBaromas reomerpuueckas mporpeccus. Cymma OeCKOHEUYHO YyObIBarOIICH
reoOMETPUUYECKON IIporpeccuu. JIMHEMHBIN M AKCIOHEHUMAIBLHBIA pocT. Yuciao
¢. dopmyia CI0KHBIX MPOIECHTOB. VCIIoap30BaHNEe MPOrPECCHU IS PEIICHHS
pealbHBIX 3aJ1a4 IIPUKJIATHOI0 XapaKTepa.

HenpeprpiBHBIE (YHKIIMA M UX CBOWMCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadukoB ¢GyHkui. CBOMCTBA (PYHKIUI HENPEPBIBHBEIX Ha OTpe3ke. Meron
WHTEPBAJIOB ISl PEIICHUS HEPaBEHCTB. IIpMMeHEeHHE CBONCTB HEIPEPBHIBHBIX
(OYHKLHHI IS pEIICHHS 3a1a4.

Ileppas w  BTOpas  mpousBojgHble  ¢yHknun.  OnpenereHue,
FCOMETPHYECCKMH W (U3WYECKHM  CMBICI  INPOHM3BOJHOM. YpaBHECHHUE
KacaTeJIbHOH K rpaduKy (QyHKIIUH.

IIpou3BomHBIE  3JIEMEHTApHBIX  (QyHKIUNA. [Ipow3BomgHas  CyMMHEI,
MIPOU3BEICHUS, YACTHOTO M KOMITO3ULIMH (DYHKIIHH.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, olepallMyd HajJ MHOKECTBAMH M HMX CBOMCTBA. JlmarpaMmbl
Ditnepa—Benna. IlpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO armmapara s
ONMCAaHUsS pPEalbHBIX IPOILIECCOB M SBJICHUM, IPU PEIICHUHU 3aJad H3 JIPYTUX
Y4eOHBIX IIPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHICCKOTO 00OBEKTa, CICACTBHE,
JI0KA3aTeIbCTBO, PABHOCUJILHBIC YPABHCHHS.

11 KITACC



Yucaa v BbIYMCIEHUSA

Harypanbable u 1enple uucna. llpumeHeHHE NOPU3HAKOB JICITMMOCTH
LIEJIBIX YHCEl, HanOombInui oommuit aenurens (ganee — HOJI) m HamMmeHbIee
obmee kparnoe (mainee — HOK), octaTkoB 1o Moayito, airoputMa EBkinna pist
pelIeHUs 3a7a4 B IEJIbIX YHCIaX.

KomrmekcHple ynciia. AnreOpandeckass U TpUTOHOMETpHUECKas (OPMEI
3aIIUCH KOMIUIEKCHOTO 4Hclia. Apu(METHUECKHE ONEpalii ¢ KOMILUICKCHBIMU
yuciamu. M3o00pakeHne KOMIUICKCHBIX YHCE Ha KOOPAMHATHOM ILTOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTenmeHM W3 KOMIUIEKCHOIO 4HCIIA.
[IpuMeHeHHE  KOMIUICKCHBIX  YHCEN  JJIS  peHIeHMS  (HU3WYECKHX U
reOMETPUUYECKHUX 3a/1a4.

YpaBHeHNS U HEPABEHCTBA

CucreMa W COBOKYNHOCTh ypaBHEHHMH M HEPaBEHCTB. PaBHOCHIbHBIC
CHCTEMBI M CUCTEMBI-CJIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Otbop KOpHEH  TPUTOHOMETPHYECCKMX YpaBHCHHH C  IOMOIIBIO

TPUTOHOMETPHUUYECKOM OKPY>KHOCTH. Pemienue TPUTOHOMETPUYSCKUX
HEPaBCHCTB.

OCHOBHBIC METOAbLI PEHICHHS IIOKA3aTEIbHBIX M JIOTapHU(MHUYCCKUX
HEPaBCHCTB.

OcHOBHBIE METOJIbI PEIICHUS UPPALIMOHAIFHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHHUS CHUCTEM M COBOKYIIHOCTEH pallMOHAJIbHBIX,
HWppalHOHAIbHBIX, TOKA3aTEIbHEIX U JIOTApH(MHUICCKUX YPABHCHUI.

VYpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C TTapaMeTPaMHU.

[IpumeHeHHEe ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTEeMaTHYCCKUX 3aJa4 W 3a7ad U3 Pa3IMYHBIX 00JacTeil HayKd M peabHOMI
YKU3HHU, HHTEPIIPETALIMS ITOJIYUYCHHBIX PE3yIbTaTOB.

@®OyHkuuu ¥ rpadukn

I'padmk xkommo3umuu QyHKIUHA. ['eomeTpuyeckre oOpa3bl ypaBHCHHM U
HEPaBEHCTB Ha KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue (GyHKIHUH, MX CBOMCTBA U rpauKu.

I'padraeckre MeTonbl peIICHUsT YpaBHEHHMI U HepaBeHCTB. ['paduueckue
METObI PEIICHUS 33424 C ITapaMeTpPaMH.

Hcnonp3oBanne TpadukoB (YHKIUA IS UCCIEIOBAHUS IIPOIECCOB U
3aBHCUMOCTEH, KOTOPBIC BO3HUKAIOT IIPU PEIICHUN 3aJa4 U3 APYTHX Y4eOHBIX
MPEIAMETOB U PEAIbHOM KU3HU.

Havyaja maTeMaTH4eCcKOro aHaJIu3a

[IpuMeHeHnEe TPOU3BOIHON K HCCICAOBAHUIO (PYHKIMI HA MOHOTOHHOCTD
U DOKCTpeMyMmbl. HaxoxjaeHwe HamOOJBIIET0O M HAWMCHBIIETO 3HAYCHHUU
HENpPEePBIBHON (PYHKIIUU HA OTPE3KE.

[IpuMeHeHne TPOU3BOAHOM I HAXOXKACHUS HAWIYUIIETO PEIICHUS B
MPUKIIAAHBIX 3ajJadax, JJIs OIPEICJICHHS CKOPOCTH M YCKOpPEHHS IIpoliecca,
3aJaHHOT0 (hOPMYJIION WU rpauKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO HepBooOpa3HbIX. [lepBooOpa3Hbie
3JeMeHTapHbBIX (yHKIHH. [TpaBuia Hax0XaeHHS IIepBOOOPa3HEIX.

HNuterpan.  I'eoMeTpuyeckuii  CMBICI  HHTErpana.  BeluuciieHue
onpeAeaEHHOro nHrerpaia mno ¢gopmyne Herorona-Jleronuia.

[IpuMmeHeHne MHTErpana Ui HaXOXKICHHS IUIOMIAJNCH IIOCKHX (UTYp U
00BEMOB reOMETPUUCCKUX TEJI.

[Ipumepnl pemeHnii audPepeHIUaIbHBIX YpaBHCHUM. MareMaTHdecKoe
MOJICIMPOBAaHUE pEAIbHBIX MPOIECCOB C MOMOIILI0 AudPepeHINATbHBIX
YpaBHCHUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YIJIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh  TPAXKIAHCKOM  IMO3UIHMH  OOyYaroIIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHMCKOro OOIIEeCTBA, IIPEACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (hYHKIIMOHMPOBAHUS Pa3JIMUHEBIX CTPYKTYP, IBJICHUH,
MpOLIEAYp TpakgaHCKOro oOIecTBa (BBIOOPHI, OINPOCHI M APYroe), yMEHHUE
B3aMMOJICHICTBOBAaTh C COLMAJbHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(OYHKIMSIMH U Ha3HAUCHUEM;

2) IaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTh POCCUMCKON T'PaXIaHCKOH MJICHTHYHOCTH, YBAXKECHUS
K IIPOILILJIOMY M HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IICHHOCTHOE OTHOILICHUE
K JOCTHKCHHUSM POCCHUMCKUX MaTEMAaTHUKOB M POCCUHMCKONM MaTeMaTH4e€CKOMH
IIKOJIBI, MCIOJB30BaHUE ATHUX JOCTHIKCHHUM B APYIMX HayKaX, TEXHOJOTHUSIX,
c(epax PKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHE JIYXOBHBIX LIECHHOCTEH POCCHMCKOTO Hapo/a,
c(hopMHUPOBAHHOCT, HPABCTBEHHOI'O CO3HAHUS, HSTHYCCKOTO IIOBEICHHS,
CBSI3aHHOTO C IPAKTHYECKUM IMPHUMCHEHHMEM JOCTIDKCHHMI HayKHM |
JIeSITEeIbHOCThIO YYEHOr0, OCO3HAHHWE JHUYHOTO BKJIajJa B IIOCTPOCHHUE
YCTOMYHBOTO OYyIyIIEro;

4) 3CTeTHYECKOIr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs ICTETUKY MaTeMaTHYCCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pELICHMH, paccy KJICHUM,
BOCIIPHUMYHBOCTh K MAaTEMaTHYSCKUM aCIICKTaM pa3JIMYHBIX BUIOB UCKYCCTBA;

5) pu3uueckoro BoCmUTAHUSA:

c(hOpMHUPOBAHHOCT, YMEHHS NPUMCHATH MAaTEMAaTHUYCCKHE 3HAHUS B
HHTEpECax 3I0pOBOro M Oec3omacHOro oOpas3a KU3HHU, OTBETCTBCHHOE
OTHOIIICHHE K CBOEMY 3I0POBBIO (3J0pPOBOC IIHMTAaHHE, COAJTAHCHPOBAHHBIN
PEKHM 3aHSATHH U OTAbIXA, peryispHas (Hu3ndecKass akKTUBHOCTh), (DH3UUECKOE
COBEPIIICHCTBOBAHHUE pu 3aHSITHIX CIIOPTUBHO-03/I0POBUTEIILHOU
JeSITeIIbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IICHHOCTH TPYIOIIOOMS, HHTEpeC K
Ppa3IUYHBIM cd)epaM Mpo(EeCCUOHAIBHON  IEATEIBHOCTH, CBS3aHHBIM C
MaTEMaTHKOW U ©€ IPUIOKCHHUSIMH, YMCHHE COBEPIIATh OCO3HAHHBIM BBIOOP
Oyaymer npopecCur M peaau30BbIBATH COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K MaTEMaTUYECKOMY OOpa3oBaHUIO W
caMOOOpa30BaHUIO HA IPOTSHKCHUM BCEH JKU3HU, T'OTOBHOCTH K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYCCKHUX 3a7a4 MaTEMaTHYSCKOM HAIIPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh 3KOJOTHYCCKOM KYJIbTYPhl, ITOHHUMAHHWE BIIMSHHS
COLIMAJIbHO-?KOHOMHUYECKUX  MPOIECCOB HA COCTOSHHE MPUPOAHOM U
COIMAJIBHON Cpelbl, OCO3HAaHHE TJIOOAIBHOTO XapakTepa AKOJOTHYSCKUX
po0OJIeM, OPUEHTAIMS Ha MPUMCHEHNE MAaTEMATHUYCCKUX 3HAHUM JIJIS PEIICHUS



3a7a4 B 00JIaCTH OKPYIKAIOIICH Cpe/ibl, INTAHUPOBAHUE MOCTYIIKOB M OLICHKH HX
BO3MOKHBIX IMOCJIEACTBUM I OKPYKAKOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTI'0 NO3HAHUSA:

c(hopMHUPOBAHHOCT, MHPOBO33PCHHUSI, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKd W  OOIIECTBEHHOM MNPAKTHKH, IOHUMAaHHUE
MaTEMaTHYCCKOM HAayKH Kak cdepbl YCIOBEUECKOM JCATEIBHOCTH, 3TAIllOB &
pa3BUTHS M 3HAYMMOCTH IS PAa3BUTHS IIMBUJIN3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTHYCCKON KYJIbTYypOl KaK CpPEJICTBOM IMO3HAHHS MHUPA,
FOTOBHOCTh OCYILECTBJISITh IPOEKTHYID M HCCJEA0BATEIILCKYIO JICATEIbHOCTD
WHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBbIE YHUBEPCAJIbHbIE YUeOHBIE AeiCTBUA

ba3oBble JJornyecKkue 1eMCTBUA:

BBISIBJISITh M XapaKTEpHU30BaTh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, IIOHSATHH, OTHOIICHHH MEXAy MOHATHAMHU, (OPMYIUPOBATH
onpeieJICHUs TTOHSTHH, yCTaHaBJIMUBATh CYIIECTBEHHBIN IIpU3HAK
Kinaccu(UKalli, OCHOBaHUS i1 000OIIEHWS W CPaBHCHMS, KPUTCPUH
MPOBOJAMMOTO aHaJIN3a;

BOCIIpUHUMATh, (GOPMYJHPOBATH M  IIpeoO0pa3oBBIBATL  CYIKJICHUS:
YTBEPJIUTEIBHBIE U OTPUIATENIbLHBIC, € JUHUYHEIC, YaCTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
MpOTHUBOpeuns B (hakTax, JaHHBIX, HAOIIOACHHUAX U YTBEPIKJICHUIX, IIpe1iaraTh
KPUTEPHH JIJI BBISBJICHHUS 3aKOHOMEPHOCTEH M ITPOTUBOPCYHNH;

JleJIaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IIOUEHHUH, YMO3aK/IIOUECHHH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSTEIBHO JIOKa3aTeJIbCTBa MaTeMaTHYECKUX
YTBEpKJIEHUH (MpsIMbIE M OT IIPOTHMBHOTO), BBICTPAWBATh apryMEHTAIMIO,
NPUBOJNUTL TPUMEPHI M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBI;

BBIOMpATh CIoco0 pemieHus ydeOHOM 3amadu (CpaBHUBATh HECKOJBKO
BapUaHTOB pCIICHHUs, BBIOMpaTh HaWOoJee NOAXOMAIIHMH C  y4ETOM
CaMOCTOSITCIBHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/bCKUE AeCTBUS:

HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATCIBCKUI MHCTPYMEHT IO3HAHMS,
dbopmynupoBaTh  BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpPEYHE, NPoOdIEMY,
yCTaHaBJIMBATh HCKOMOE M JaHHOE, ()OPMHUPOBATH T'MIIOTE3y, apr'yMEHTHPOBATh
CBOIO ITO3HUIINIO, MHCHHE;

MIPOBOJUTH CaMOCTOSITEIBHO CIJIAHUPOBAHHBIN 9KCIIEPUMEHT,
HCCJICIOBAHKUE I10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa,
SBJICHUS, TIpOIlecCa, BBISBJICHHUIO 3aBUCUMOCTEH MEXKJIY OOBEKTaMH,
SIBJICHUSIMH, TIPOIIECCAMMU;

CaMOCTOSTEIBHO (hOPMYJIMPOBATHL 0OOOIEHUS W BBIBOJIBI 10 pe3ybTaTaM
MPOBEJAEHHOIO HAOJIOJCHHUSA, WCCICIOBAaHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNH;

MIPOTHO3UPOBATh BO3MOJKHOE pPa3BUTHE IPOIECCa, a TAaKKE BBIJIBUTaTh
MPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh Je(PUIIMTEI MHPOPMAIMH, JAHHBIX, HEOOXOJIUMBIX I OTBETa
Ha BOIIPOC U JIs PEIICHHS 3aJ1a4H;



BRIOMpAaTh  MH(POPMALMIO W3  HWCTOYHMKOB  PA3]IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh M HHTCPIPETUPOBATHL HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (DOPM IIPEICTABIICHUS,

CTPYKTYPHpPOBaTh HH(GOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (POopMax,
WJLTIOCTPUPOBATH I'paUUECKH;

OIICHHBATH HaJIEKHOCTD UH(pOPMALIHHU 110 CaMOCTOSITEIILHO
c(hopMyIIHpOBaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHLIE YUeOHBIE AeiicTBHS

Oo0menue:

BOCHPUHUMATh H  (OPMYJIHUPOBATH CYXKICHHS B COOTBETCTBHH C
YCIOBHAMHU U OCIIIMA O6IH€HI/I$I, SICHO, TOYHO, I'PpaMOTHO BBIPAXAaTb CBOIO TOYKY
3pC€HUA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX, 1aBAaTh ITOSACHCHUA I10 XO4Y PCIICHUA
3aJla4i, KOMMEHTUPOBATh IIOJYYCHHBIN PE3YJIbTaT;

B X0JI¢ 00CYKJICHHS 3aJ]aBaTh BOIIPOCKI 10 CYIIECTBY 00CYKIaeMOU TEMEI,
npoOJIeMBbl, pelIaeMoM 3aJayH, BBICKA3bIBATh HJICH, HAIICJICHHBLIC HA ITOMCK
PCIICHUA, COIIOCTABIATH CBOHMN CYXICHHA C CYKACHMAMHU APYIMX YHYaCTHHKOB
Juanora, oOHapy>KMBaTh pa3jIMYMe U CXOJCTBO ITO3UIIMI, B KOPPEKTHOU GopMe
(hopMynupoBaTh pa3HOTJIaCHs, CBOM BO3PaKCHUS;

npeacTaBlIATh PE3YJIbTAaThl PCHICHUA 3aa4Hu, OKCIICPUMCHTA,
HCCIICIOBAHHMS, IIPOSKTa, CAMOCTOSTEIIFHO BBIOMPATh (pOopMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 IIPe3SHTAIMN U OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBIE YHHBepPCAJbHbIE yUeOHbIe el CTBHS

Camoopranu3anus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a1aun, BEIOUPATh CIIOCO0 PEIICHHS
Cc y4€TOM HMCIOINIUXCSI PECYpCcoB M  COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHpPOBaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHUN C Y4ETOM HOBOM
MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJLIEKT:

BJIAJICTh HAaBBIKAMH II03HABATEIIBHON pe(dIIeKCHMHM KaK OCO3HAHMS
COBEpIIACMBIX ACHCTBUM M MBICIUTEIIBHBIX IIPOIECCOB, HMX PE3YJIbTATOB,
BIIAJICTh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISA IIpollecca M pe3ylbraTa
peIlIeHUsT MaTEMAaTHYCCKON 3a/1a49H;

MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PCIICHUU
3a7a4d, BHOCHTh KOPPEKTHBBEI B JICATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIIbCTB, JAHHBIX, HAACHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTCIH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa IEIU U YCIOBUIM, OOBICHATH
MPUYHUHBI JIOCTMDKCHUS WM HEJOCTIDKCHUS pe3yJIbTaTOB JICSATEIBHOCTH,
HaXOJUTh OIMMOKY, JaBaTh OLICHKY IIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEILHOCTD:

IIOHMMAaTh HW  HCIOJB30BaTh  IPEHMYIISCTBA  KOMAHIHOW U
WHIMBHIYAJIbHON paOOTHI IIpU pPEIICHHHM Y4YeOHBIX 3aJad4, IMPHHUMATHL IEIb
COBMECTHOM JIEATEIBHOCTH, IJIAHMPOBATh OPraHHM3aIMI0 COBMECTHOM pabOTHI,
pacnpenensaTh BUIbI padOT, JOrOBApHBATHCS, 00CYKIATh MPOIECC U Pe3yIbTaT
paboThI, 00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4aCcTBOBATh B IPYIIIOBBIX (popmax padoThl (00CYKICHHUSI, OOMEH MHCHUM,
«MO3TOBBIE€ IITYPMED» W HWHBIC), BBIIOJHATH CBOK YacTh pabOTBl H
KOOPJIMHUPOBATh CBOW JCHUCTBUS C JAPYTMMH YICHAMH KOMAaHIbl, OLICHUBATh
Ka4eCTBO CBOEr0  BKJIaJa B OOmUMKA  HOPOOYKT II0  KPUTEPHUSIM,
c(opMyIIHpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.



HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenms B 10 kjacce oOydYarOIIMICS ITOJYYUT CIICIYIOIIUE
IIPEIMETHEIC PE3YyJIbTATHI IT0 OTASIBHBIM TeMaM padodeii mporpaMMbl YaeOHOTo
Kypca «Anredpa v Hayaja MaTEMaTHYCCKOTO aHAIN3aY:

Yuciaa v BBIYMCIEHUSA:

CcBOOOJIHO ONECPUPOBATH MOHATHUSIMU: PAllHOHAIBHOE YHCII0, OECKOHECUYHAS
MepHOINYecKass JpoOb, NPOICHTH, HMPPAIUOHAIBHOEC YHCIIO, MHOXECTBa
paIMOHAIBHBIX U ICHCTBUTEIBHBIX YHCEII, MOAYJIb JSHCTBUTEIIFHOIO YHCIIA;

MIPUMCHATh APOOM M TPOICHTHI JUIS PEIICHHMS IPUKIAAHBIX 3ajJad W3
Pa3JIMYHBIX OTpaciiCld 3HAHUW U PEATbHOM JKU3HU;

MIPUMCHATh  NPHOMMKEHHBIC  BBIYUCICHHS, IIpaBUjIa  OKPYIJICHHS,
MPUKUAKY M OICHKY pe3yJbTaTa BEIYMCICHUM;

cBOOOJHO OICPUPOBATh MOHSATHEM: CTCIICHb C IICIbIM II0KA3aTelieM,
HCIIOJIB30BaTh IOAXOAAIIYI0 (OPMY 3alUCH JICHCTBUTCIBHBIX YHCEN JJIs
peIICHUS TPAKTHYSCKUX 3a/1a4 M IIPEICTABIICHUS JaHHBIX;

CBOOOJHO  ONEPUPOBATH  MOHATHEM:  apU(PMETHUYCCKHUN  KOPCHb
HaTypaJIbHOM CTEIICHH;

CcBOOOJHO OIIEpUpPOBATh IOHATHEM: CTENCHb C  PaIlMOHAJIBHBIM
MoKa3aTeJieM;

CBOOOJHO OIIEPUPOBATH ITOHATUSAMH: JOTapudM 4UHCIa, NCCATHIYHBIC H
HaTypallbHBIC JIOTaApU(PMEIL;

CcBOOOJIHO OIIEPUPOBATH ITOHITUSIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'CHC
YHUCJIOBOTO apryMEHTA;

OIIEPUPOBATh IOHSATUSAMHU: AapPKCHUHYC, apPKKOCMHYC M apKTaHICHC
YHCJIOBOI'0 apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA:

cBOOOJHO  OIEpHpPOBATh  MOHSATHSAMH.  TOXICCTBO,  YpaBHCHHE,
HEPAaBEHCTBO,  PABHOCUJIbHBIC  YpaBHEHHUS U ypaBHEHMS-CIICACTBHS,
PaBHOCHJIbHBIC HEPABCHCTBA;

NPUMEHSATh  pPA3IMYHBIC  METOAbI  PCIICHHS  palMOHAIBHBIX U
IPOOHO-pAIIMOHANIEHBIX YPaBHCHUM, IPHMEHIThL METOJI HHTEPBAJIOB JJIs
peIICHUs HEPAaBEHCTB;

cBOOOJHO ONEPUPOBATH IMOHATHUSAMH: MHOTOWICH OT OJHOM NEPEMEHHOM,
MHOTOYWICH C IEIBIMH KO3((PUIMECHTAMH, KOPHH MHOTOYJICHA, IPHMEHSITH
JICJICHUE MHOIrO4YJ€Ha Ha MHOIOYJIECH C OCTaTKOM, Teopemy be3y u teopemy
Buera nns penienus 3ajad;

cBOOOJHO OIIEpHPOBATh MOHATHSAMH: CHCTEMa JIMHEWHBIX YpaBHCHHH,
MaTpHuIla, OMNPEASIUTEIbh MATPHUIBI 2 X 2 W €ro T'eOMETPHUUYECCKHN CMBICI,
HCII0JIb30BaTh CBOMCTBA OIpPEACIUTENIS 2 X 2 ISl BEIYMCICHUS €T0 3HAYCHUS,
MPUMEHSTh OIPEACIUTEIIN ISl PEIICHUS CHUCTEeMbl JIMHEHHBIX YpaBHCHUH,
MOJECIUPOBATh peEaJibHbIE CUTyallud C TOMOIIBID CHUCTEMBbl JIMHEHHBIX
YpPaBHEHUM, HCCIEA0BaTh IIOCTPOCHHBIE MOJECIH C IIOMOIIBIO MaTpull H
OIpeAeIUTEeICH, HHTEPIPETUPOBATH MOJIYYECHHBIN PE3ybTAaT;

HCIIOJIF30BaTh CBOMCTBA JCUCTBHH C KOPHSAMHM IS IpeoOpa3oBaHUS
BBIPAKCHUH;

BBIIIOJIHATHh NIPCOOpa30BaHUsS YHUCIOBBIX BBIPAKCHHM, COACPIKAIINX
CTEIICHU C pallMOHAJIbHBIM IT0Ka3aTeleM;

HCII0JIb30BaTh CBOICTBA aorapudMoB JUIST peoOpa3oBaHus
Jorapu(MUYECKHUX BBIPAKCHUI;



CcBOOOJIHO OIIEpHUPOBATh IMOHATUSIMU: HPpPAIlMOHAIbHBIC, IIOKA3aTeIbHBIC U
Jorapu(MUYECKHE YpaBHEHHUS, HAXOJHWTh HX PEIICHUS C IIOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB MIIM OCYIIECTBIISSA IIPOBEPKY KOPHEH;

MIPUMCHSTh OCHOBHBIC TPUTOHOMETPHICCKHUE (hopMyIIBI JUIST
IpeoOpa3oBaHMs TPUTOHOMETPHUCCKUX BhIPAXKCHHIA;

CcBOOOJHO ONEPUPOBATH IOHATHEM: TPHUTOHOMETPHUYCCKOEC YpaBHCHHE,
IIPUMCHAThL HEOOXOAUMBIC (OPMYJBI IS PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYCCKUX YPABHCHUM;

MOJICIIMPOBAaTh pPCajJbHBIC CHTyalldd Ha S3bIKE alreOpbl, COCTaBIISThH
BBIPQKCHUS, ypaBHCHUS, HEPABEHCTBA II0 YCIIOBHIO 3aJayd, HCCIIEIOBaTh
ITOCTPOCHHBIC MOCIIH C UCIOJIB30BaHUEM allllapara ajarcOpel.

DOyHKIMY ¥ TPAPUKH:

CBOOOJHO ONIEPUPOBATH MOHATHAMH: (YHKIHS, CIOCOOBI 3aJaHHs
(YHKIHMH, B3aUMHO OOpaTHbIC (YHKIWH, KOMHOO3HMIUA (QyHKOUH, Tpadux
(hYHKLIMH, BEITIOJIHATH JICMEHTapHEIC IIpeoOpa3oBaHus I'PaUKOB (PyHKIUH;

CcBOOOJIHO OIIEPUPOBATH ITOHIATUSMH: 00JIAaCTh OIPEICIICHUS U MHOXECTBO
3HAYCHHMH (DYHKIHMH, HYJIM (DYHKIIHH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CcBOOOJHO OIICPUPOBATh ITOHATHUSAMH: YETHBIC M HEUYETHBIC (DYHKIIHH,
MepHOINYECCKUC (PYHKIIUN, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH, MAKCUMYMBI
U MUHAMYMBI (DYHKIIMH, HauOOJIbIIICE W HAaWMEHbBIIEE 3HAUYeHUE (PYHKIUH Ha
IIPOMEIKYTKE;

CcBOOOJIHO ONECPUPOBATH IMOHATHUSIMU: CTEIICHHAS (PYHKIUS C HATYPaJIbHBIM
U 1EJIBIM IToKa3aTesieM, IpadHuK CTEIICHHON (DYHKIHMH C HATyPaIbHBIM U I[EJIbIM
IoKasaTeseM, rpaduk KOpHS n-oi CTEeNeHU Kak (YHKIHUH OOpaTHOM CTEIICHHU C
HATYypaJIbHBIM ITOKa3aTeiIeM;

OIEPUPOBATH MOHATHAMH: JIMHCHHAS, KBaJApaTUIHAS U APOOHO-TMHEHHAS
(OYHKLIHH, BBHIIOIHATH DJJIEMEHTApPHOEC MCCICAOBAHUEC W IIOCTPOCHHE UX
rpaHKOB;

cBOOOJIHO OIEpHPOBATh MOHATHSAMH: ITOKa3aTeIbHAS U JIorapupMHUIecKas
(DYHKLIHH, MX CBOMCTBA W T'padHKH, HUCIOJIH30BaTh UX TI'Pa(UKU IS PCIICHHS
YPaBHEHU;

CcBOOOJIHO OIIEPUPOBATH ITOHATUSIMHU: TPUTOHOMETPUUYECKAS OKPYIKHOCTD,
OIPEACICHUE TPUTOHOMETPHUUYCCKUX (DYHKIIMI YUCIIOBOIO apryMEHTa,

HCIOJIB30BaTh TpauKd (YHKOHH JJI8 HCCIIEHOBAaHHS IPOIECCOB U
3aBHCUMOCTEH IIpU PEIICHUH 3a7a4 U3 APYTUX YUEOHBIX IIPEIMETOB H pealbHOMI
’KU3HHU, BRIpAXKaTh (POPMYIIaMU 3aBHCUMOCTH MKy BEIIMYMHAMU,;

Hauana MmaTeMaTH4YeCKOT0 aHAJIHN3A:

CcBOOOJIHO OIIEpHPOBATh IMOHATHUIMU: apU(METUUCCKAs U TCOMETPHUCCKAS
nporpeccus, 0SCKOHEYHO yOBIBaIOIas reOMEeTPUUISCKas IIPOrpeccus, JIMHEHHBIN
M OKCIIOHCHIMAIBHBIA poOCT, (OopMyJlla CIIOXKHBIX IIPOLICHTOB, HMETh
IIPEJICTaBJICHUE O KOHCTAHTE;

HCIIOJIB30BaTh MPOrPECCHH IS PEIICHUS peallbHBIX 3aJ1ad MPUKIIAJTHOTO
XapakTepa;

CBOOOJHO OIIEpPHPOBATh MOHATHAMH. IIOCICIOBATCILHOCTh, CIIOCOOBI
3aJaHus ITOCJICI0BAaTEILHOCTEH, MOHOTOHHBIC " OTpaHUYCHHBIC
IIOCJICIOBATCILHOCTH, IIOHHMAaTh OCHOBBI 3apOXKACHHUS MAaTEMaTHYCCKOrO
aHalIn3a KakK aHajn3a 0ECKOHEYHO MAJIBIX;

CBOOOJHO ONCPUPOBATH IIOHATHUSIMHU: HENPEPBIBHBIC (DYHKIHHM, TOYKH
pa3psiBa rpaduka GyHKIUHA, aCHMIITOTHI rpaduka (QyHKIIHH;

cBOOOJHO OIIEpHUPOBATh IMOHATHEM: (DYHKIHS, HEIPEphIBHAS HAa OTPE3KE,
MIPUMCHSTH CBOMCTBA HEIIPEPHIBHBIX (DYHKIUI JJIs1 pEIICHHS 3a1a4;



CBOOOJHO OIlICpUPOBATh IOHATUSIMU: IIE€pBas W BTOpas MPOH3BOIHBIC
(hyHKIHH, KacaTeJIbHas K TpaduKy (YHKIIHH;

BBIUMCIISAITh  IIPOU3BOJIHBIE  CYMMBbI, IPOHU3BEJCHHUS, YacTHOIO H
KOMITO3UIIUH IBYX (DYHKIIUM, 3HATh IPOU3BOAHEIC DJICMEHTAPHBIX (DYHKIIHI;

HCIIOJIB30BaTh T€OMETPUUCCKUM U (DH3HUECCKHI CMBICI IIPOU3BOJIHOM IS
pelieHus 3a1ad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH IOHATHSMM: MHOXKECTBO, OIICpallMM  Hal
MHO>KECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar JJjisd OINMUCAHUS
peallbHBIX IPOLIECCOB U SBICHUM, IPU PEHICHHMH 3aJad U3 JPYTUX YUeOHBIX
MPEIMETOB;

CBOOOJHO  OINEPHPOBATH  IOHATHSIMH: OIlpeAeclICeHUE,  TeopeMma,
ypaBHEHHE-CIICACTBHUE, CBOMCTBO MaTeMaTHYECKOI0 OOBEKTa, JOKA3aTelIbCTBO,
PaBHOCHUJILHBIC YPABHEHUS U HEPABCHCTRBA.

K xonHmy oOyuenms B 11 Kjacce oOydYarOIIMICS ITOJYYUT CIICIYIOIINE
IIPEIMETHEIC PE3YyJIbTATHI 110 OTASIBHBIM TeMaM padodeii mporpaMMbl Y4eOHOTo
Kypca «Anredpa v Hayaja MaTEMaTHICCKOTO aHAIM3aY:

Yucaa v BBIYMCIEHUSA:

cBOOOJHO ONCPUPOBATh MOHATHSAMH: HATypallbHOEC M IIEJIO€ YHCIIO,
MHOKECTBA HaTypaJbHBIX U LIEJIBIX YHUCEJ, UCIIOJb30BaTh MPU3HAKU ACIUMOCTH
neneix uncen, HOJI m HOK nHarypambHBIX dYHceNn IJI peEIICHUS 3ajad,
MIPUMEHSTh aaropuT™ EBkinaa;

CBOOOJHO OIEPUPOBATH IIOHATHEM OCTAaTKa II0 MOJIYJIIO, 3aIMChIBATh
HaTypaJbHBIC YUCIIA B PA3IAYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJHO OIIEPHPOBATHh MOHATHSMM: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJI, IIPEICTaBIATh KOMIUICKCHEIC YHCIIa B alreOpandecKoi u
TPUTOHOMETPUYCCKON (hOpMe, BEHIIOIHATh apu(PMETHUECKHE ONEpalii ¢ HUMU
1 U300pakaTh Ha KOOPAUHATHOH IIJIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CcBOOOJIHO OIIEPHUPOBATh IMOHATUSIMU: HPpAIlMOHAIbHBIC, IIOKA3aTeIbHBIC U
Jorapu(MUYECKHEe HEPaBCHCTBA, HAXOJIWTh MX PEIICHUS C IIOMOIIBIO
PaBHOCHJILHBIX IIEPEXO0/IOB;

OCYIICCTBIIAITE OTOOP KOPHEH IIpH PEIICHUH TPUTOHOMETPHUECCKOIO
YpaBHCHUS;

CcBOOOJHO OIIEpPHPOBATh MOHATHEM TPHUTOHOMETPHUYCCKOE HEPaBEHCTBO,
IIPUMCHATh HEOOXOAUMBIC (OPMYJBI IS PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPHUUYECKHUX HEPABEHCTB;

CcBOOOJIHO OIEPHPOBATH MOHATHSIMHM: CHCTEMAa U COBOKYITHOCTh YPaBHEHHI
W HEPABCHCTB, PAaBHOCHJIBHBICE CHUCTEMBI M CHCTEMBI-CICACTBUS, HAXOOUTh
pEIICHUs CHUCTEMbl M COBOKYHHOCTEM palMOHAJbHBIX, WpPpaIlMOHAJIbHBIX,
MMOKa3aTeIbHBIX U JOTapu(MUUYSCKUX YPaBHCHUHM H HCPABCHCTB;

pemiaTh paloHaIbHBIC, HppaluoHaIbHBIC, MOKa3aTeJIbHbIE,
JorapuMUUYECKe W TPUTOHOMETPUYCCKHE YpPaBHCHHUS H HEPaBEHCTBA,
coJiepKallue MOYJIM ¥ apaMeTphI;

MIPUMCHSATH I'paHIECKHE METOIBI JJIs PEIICHUS YPaBHCHUM U HEPABCHCTB,
a TaK)Ke 3a7a4 ¢ mapaMeTpaMu;

MOJICIINPOBAaTh pPCajbHBIC CHTyalldd Ha S3bIKE alreOpbl, COCTaBIISThH
BBIPAKCHMSI, YPABHCHMSI, HEPABCHCTBA U HMX CHUCTEMbI MO YCJIOBHIO 3aJayM,
HCCIIEIOBAaTh IOCTPOCHHBIC MOJECIN C HCIIOJB30BaHUEM aImlapara aireOphl,
WHTEPIPETUPOBATH MOJYYECHHBIA PE3ybTar.



DOyHKIMY ¥ TPAPUKH:

CTPOUTH TPadHUKH KOMIIO3UIUH (PYHKIHUH C IOMOIIBIO 3JIEMEHTAPHOIO
HCCJICIOBAHMS U CBOMCTB KOMITO3UIIMH ABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHE o00pa3bl ypaBHCHMM UM HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO OIIEpHPOBATh MOHATHAMH: TPapUKA TPHUTOHOMETPUUYCCKUX
(GyHKIMI;

MPUMCHATh (PYHKIUH U1 MOACIHUPOBAHMUS M HCCICAOBAHHUS PEaIbHBIX
MPOIIECCOB.

Havyaja maTeMaTH4eCKOro aHAJIU3a:

HCIOJIF30BaTh  IPOM3BOAHYIO  JUIA  HCCIeIoBaHuUs  (PyHKOUMH  Ha
MOHOTOHHOCTb M AKCTPEMYMHBI;

HaXOJWUTh HAaMOOJbIICe W HAaUMEHBIIECE 3HAUCHUS (DYHKIIUU HEIPEPHIBHOM
Ha OTPE3KE;

HCI0JIb30BaTh IIPOMU3BOJAHYIO IS HAXOXXIACHHS HAMIY4IICro PEIICHUS B
MPUKIAAHBIX, B TOM UYHCJI€ COIHAJIbHO-DKOHOMHUUYECKHX, 3ajadax, s
ONIPEACICHUS CKOPOCTH M YCKOPEHHS IIpoIecca, 3aJaHHOro (HOpMYJIONH HIN
rpauKoM;

CBOOOJHO OINECPUPOBATh IOHATUSAMU: IIepBOOOpa3Has, OIpeaCIEHHBII
HWHTETPAJI, HAXOJIUTh IECPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKIUN U BBIYHCIISTH
uHTETpal mo Gopmyne Herorona-Jleibnua,

HAaXOJUTh IUIOMAAN IIOCKUX QUIyp U OOBEMBI TEI € IIOMOIIBIO
HWHTErpala;

HMETh IIPEACTaBICHHE O MAaTEMaTHYSECKOM MOJICIIMPOBAHUM Ha IPUMEpPE
cocrapyieHus nudPepeHINaIbLHBIX YPaBHCHUH;

peliaTh MpUKIagHbIe 3a0a4l, B TOM YHCJIE COIMATbHO-2KOHOMUUYECKOTO U
(bHu3uIecKoro xapakrepa, CpeACTBaMU MaTEMaTHYSCKOTO aHaIn3a.
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Buabl gesiTeJIbHOCTH 00YYAKOLIUXCS € Y4€TOM
padoueii mporpaMMbl BOCIIUTAHMS

MHo0kecTBO JeHCTBUTEIbHBIX Yucell. MHOTrO4IEeHBI.
PaunonaneHbie ypaBHeHHs U HepaBeHCTBA. CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

24

Huanoru, HampaBlieHHbIE Ha  TIOHMMaHHUE
MaTeMaTHYECKOU HAyKH KakK cdepbl
YEeJIOBCUECKOM  JIEATEIILHOCTH,  DJTamoB  e&
pa3BI/ITI/I$I 158 3HAYUMOCTHU JUIA pa3BI/ITI/ISI
LIUBUJIN3AIIUH, OBJIaJICHHUEM SI3BLIKOM MaTeMaTHUKH
U MaTEeMaTHYECKOH KyJIbTypOH KakK CpEeACTBOM
MTO3HAHMS MUPA

Oyukiun u rpaduku. CreneHHas QyHKIHS C IETbIM
IIOKa3aTeneM

12

Jlwanoru, HampaBlieHHbIE Ha  TIOHMMaHHUE
MaTeMaTU4eCKOU HayKH KakK chepsr
YeJIOBEUSCKON  JEATENbHOCTH,  JTaloB €€
pa3BUTUST U 3HAYUMOCTH  JUIsL  Pa3BUTHS
LHMBUJIN3AIUY, OBJIaJCHUEM SI3bIKOM MaTE€MAaTUKU
U MaTeMaTUYECKOM KyJbTypOd Kak CpEeACTBOM
MTO3HAHMS MUPA

ApudpmeTnueckuii KOpeHb N-Oi CTETEHH.
HppanuoHaibHble ypaBHEHUS

15

OBpucTHUeCKHe Oecenbl, HaIpaBJICHHbIE Ha
hopMuUpoOBaHHHNE MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOM TMPAKTHKH,
MOHMMAaHUE MATEeMAaTHYECKON HAayKH Kak cdepsl
YeJIOBEUECKOM  JEATCIbHOCTH,  JTaloB €€
pa3sBUTHS U 3HAYUMOCTH  JUISl  PA3BUTHUA
UBHIIM3AIUN




ITokazarenbHas pyHnkuus. [lokasarenbHble
ypaBHEHUSA

10

JII/IHJ'IOFI/I, HaIpaBJICHHLIC HA TIOHWUMAaHHE
MaTeMaTHIECKON HAyKH Kak chepbl
YEJI0OBEUECKOU JIeATeTbHOCTH, 3TANOB €€
Pa3BUTHUS U 3HAYMMOCTH JJI Pa3BUTHUS
MBUJIN3AIUH, OBJIaICHUEM S3bIKOM MaTeMAaTUKH
Y MaTEMaTUYECKON KyJIbTYpOil KaK CPEICTBOM
IMO3HaHHUA MHpPa

Jlorapudmuueckas GpyHnkius. Jlorapupmmuaeckue
ypaBHEHHUS

18

Huanorn, HampaBJ€HHbIE Ha  IOHUMAaHUE
MaTeMaTU4eCKOM HayKH KakK chepsl
YEJIOBEUCCKOM  JCATCIBHOCTH,  JTamoB  ¢¢
pa3BUTUSL U 3HAYUMOCTH  JUIsL  Pa3BUTHS
OUBHIIM3AIMH, OBIIAJACHUEM S3BIKOM MaTCMaTHKH
U MaTeMaTUYEeCKOM KyJbTypOHd Kak CpeACTBOM
MO3HAHUS MUpa

TpUroHomMeTpUYeCKUe BBIPAXKEHUS U yPABHEHUS

22

Jlnanoru, HampaBl€HHbIE Ha  TIOHMMaHHUE
MaTeMaTH4eCKOH HayKH KakK chepsr
YeJIOBEYSCKON  JCATENHHOCTH,  JTalmoB €€
pa3BUTUST M 3HAYUMOCTH  JUISL  Pa3BUTHS
OUBHIIM3AIUH, OBIIAJCHUEM SI3BIKOM MaTCMAaTHKH
U MaTeMaTUYECKOM KyJIbTypoHd Kak CpEeACTBOM
MMO3HAHMS MUPA

[TocnenoBaTeIbHOCTH U TIPOTPECCHH

10

[IpoexTHble  3amauu,  HampaBiCHHbIE  Ha
NPUMEHEHHEe MaTeMaTUYeCKUX 3HaHWK Ui
pelieHus 3aJad B O0JIaCTU  COXPAHHOCTH
OKpY>Karollle cpeipl, IUIAHUPOBAHUS MTOCTYIIKOB
U OOCHKHU HUX BO3MOXHBIX HOCJIGI[CTBI/Iﬁ JJIsA
OKpY>Karollei cpeabl




HenpepsiBuble pynkuuu. [Iponszoanas

20

OBpucTHUeCcKHEe Oecenpl, HaMpaBJICHHBIE Ha
(dbopMUpOBaHHKE MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH,
MOHMMAaHUE MAaTEeMaTHYECKON HayKHu Kak cdepsl
YyeJIoBEYECKOH  IEeATENbHOCTH, JTamoB  €é
pa3BUTUST W 3HAYUMOCTH  JUISL  Pa3BUTHSA
LIUBUIN3AIIA

[ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AINS 3HAHUMA

TBopueckue paboTHI, HaIpPaBJICHHbBIE Ha
TOTOBHOCTb M CIIOCOOHOCTBL K MaTCMaTH4YCCKOMY
00pa3oBaHUIO u caM000pa3oBaHUIO Ha
MOPOTAXKCHUHA Bcel KH3HU, TOTOBHOCTH K
AKTUBHOMY Y4YaCTHIO B PCHICHHUH IMNPaAKTHUYCCKHX
3aJ1a4 MaTeMaTUIeCKOW HAPaBICHHOCTH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136
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AmumoB III.A. u np. Anrebpa u Hadanma mMareMmarndeckoro anammsa 10-11 kmaccer:
VYueb. mis 00meo0pa3oBaTeIbHBIX YUPESKIACHUN: 0a30BbIid U POPMIBHBIA YPOBHH —

M; IIpocsemenue, 2020;
METOANYECKHNE MATEPHAJIBI IJISA YUYUTEJIA
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ananu3a//[IporpaMmmel  001I€00pa30BaTEIBHBIX YUpEXKIASeHUNH. AnreOpa W Hayama
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2018;
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