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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa ¥ Hayana MaTeMaTUYECKOro aHaJln3a» SBISETCS OJAHUM
U3 HauboJjiee 3HAYUMBIX B MPOTrpamMMe CpeIHEro oOIero oopa3oBaHUs, MOCKOJBKY, C
OJIHOM CTOpPOHBI, OH OOECHEYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIsl HM3y4EHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIpyroil CTOpPOHBI, (OpPMHUPYET JOTHYEeCKoe U
abCTpakTHOE MBIIIJICHHE OO0YyYaloluXcs Ha YpPOBHE, HEOOXOIMMOM [Jisi OCBOCHUS
MH(POpPMATUKH, OOILIECTBO3HAHUS, HCTOPHM, CIOBECHOCTH W JPYrUX JAUCHUUIUIMH. B
paMKax JaHHOTO y4yeOHOro Kypca oOydyarolMecsl OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KoTopas (OpMyIUpYeT CBOM JOCTHIKCHHMS B MaTEeMaTHUECKOMN
dbopme.

VY4eOHbIil Kypc anreOpbl ¥ Hayal MaTeMaTHYECKOro aHalIM3a 3aKjaJbIBaeT OCHOBY
JUIs  YCIIEIHOTO OBJAJEHUS 3aKOHAMU (PU3MKHU, XUMHUH, OWOJNOTMM, TOHHMAaHUS
OCHOBHBIX TEHJIECHUMN pPa3BUTUS HKOHOMUKM U OOILIECTBEHHOM >KU3HH, MO3BOJIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HMCMOJb30BATh UX ISl ajJbHEHIIEro 0Opa3oBaHMs U B MOBCEAHEBHOM JKU3HHU.
B 1o xe Bpems oBnajeHHe aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMU
anreOppl 1 MaTEMaTHUYECKOIO aHaJIW3a pa3BUBA€T YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh HMCTUHHOCTB, JIOKa3blBaThb YTBEPKICHHUS C TOMOIIbIO HWHAYKIUU U
paccykJIaTh  JE€IyKTUBHO,  HCIOJb30BaTh  00O0OLIEHWE U  KOHKPETU3ALMIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIICHHUE.

B xone n3yuenust yueOHOro Kypca «Anredpa v Hadajla MaTeMaTHUYECKOTO aHaIH3ay
oOyuaroluecs: NOJy4atoT HOBBIM OMBIT pEIIeHUs MPUKIIAJAHBIX 33/1a4, CAMOCTOSITEIbHOTO
IIOCTPOCHUSI MATEMAaTHYECKMX MOJEJIEd pEalbHBIX CUTyaluld, HWHTEpPOpETalun
ITOJYYEHHBIX PELIEHUN, 3HAKOMSATCS C MPUMEPAMH MATEMAaTUYECKUX 3aKOHOMEPHOCTEU B
IIPUPOJIE, HAYKE U MCKYCCTBE, C BBIJAIOIIMMUCA MATEMAaTUYECKUMU OTKPBITUAMHU U HUX
aBTOpPaMHU.

VY4eOHbIi Kypc 001aJaeT 3HaUUTEIbHBIM BOCIUTATEIbHBIM [TOTEHIINAJIOM, KOTOPBIN
peanu3yeTrcss Kak uepe3 Y4yeOHbIM Marepualn, CHOCOOCTBYHOUIMN (opMUpOBaHHIO
Hay4YHOT'0 MHPOBO33PEHHUSI, TaK U Yepe3 cneupuKky yueOHON NesaTeIbHOCTH, TpeOyoei
IIPOJOJDKUTEIIBHON KOHLEHTPAllMd BHUMAHMSA, CAMOCTOSATENIBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 32 IOJIy4YECHHBIW pE3yJIbTar.

B ocHoBe Meromuku oOyueHus ainreOpe W HayajsaM MaTEeMaTUYECKOro aHalli3a
JICKUT I€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B crpykrype yueOHOro kypca «AinreOpa M Hadajga MAaT€MaTUYECKOTO aHaIM3a»
BBIJICTICHBI CIEAYIOLINE CONEPKATEIBHO-METOANYECKUE JIMHUM: «HKCIIa U BEIYUCIICHUS,
«DyHkMu U rpadgukuy, «YpaBHEHUS M HepaBeHCTBa», «Hauama maremMaTHueckoro
aHanu3a», «MHOXecTBa M JOrMka». Bce OCHOBHBIE COIEPIKATEIBHO-METOIUYECKHE
JVMHUM U3Y4alrOTCs HA NPOTSIKEHMM JBYX JIET OOy4YeHHUS Ha YPOBHE CpPEAHEro OOILEro
oOpa3oBaHMsl, €CTECTBEHHO IOTOJHSS YT Apyra M MOCTENEHHO HACHIIIAsCh HOBBIMHU
TeMaMu U pazzfenaMu. JlaHHbBIN y4ueOHBIH KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY



oObequHseT B ce0e CoAep)KaHhe HECKOJIbKUX MAaTeMaTHUYEeCKUX AUCIUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPUS, MATEMATHUECKUN aHaIN3, TEOPHUS] MHOYKECTB, MaTeMaTHUYeCKas
noruka u apyrue. [lo Mepe Toro xak oOyuaronuecs OBIaJACBAOT BCE Oosiee MIHUPOKUM
MaTEeMaTUYECKUM  amnmapaTtoM, Yy HHUX  TOCIEIOBaTelbHO  (GOpMHUpYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYH0 MOJENb PEajJbHOW CUTYyaluu,
NPUMEHSATh 3HAHUS, MOJY4YEHHbIE NpPU HM3YYEHHH Y4eOHOro Kypca, MJId PpelieHUs
CaMOCTOSITENIFHO  C(OPMYJIMPOBAHHOM  MaTeMaTMYeCcKOM  3ajgadd, a  3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOANYECKAsT JHUHUA «Yucaa W BBIUKCICHHSD 3aBEPIIACT
(dhopMHUpOBaHNE HABBIKOB MCIOIB30BAHMS IEUCTBUTENIBHBIX YUCEN, KOTOPOE ObLIIO HAYaTo
Ha ypOBHE OCHOBHOTO 00111ero oOpa3zoBanus. Ha ypoBHe cpennero o6imiero oopa3oBaHus
0co0oe BHMMaHHUE YyAeIsieTcs: (OPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCIICHUM,
BKJIFOYAIOUIMX B C€0S MCIOJIb30BAHUE PA3IUYHBIX (DOPM 3aMKMCH YMCIIa, YMEHHUE JENaTh
MIPUKUJIKY, BBITIOIHATH NPUOIMKEHHBIEC BBIYMCICHUS, OIIEHUBATh YUCIIOBBIC BHIPAKCHHU S,
paboTaTh ¢ MaTeMaTUYECKUMH KOHCTAaHTAMH. 3HAKOMbIE OOYYalOIIMMCS MHOXKECTBa
HaTypaJbHbIX, LEJNbIX, pPAlUOHAIBHBIX U JIEUCTBUTENIBHBIX YHUCEN JOMOJIHSIIOTCS
MHO’KECTBOM KOMIUIEKCHBIX 4Yucesl. B KaXJIoM M3 3THUX MHOMKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud U ONepaluu: JIeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX YHUCEN, O0coOble CBOMCTBa
pAllMOHAIBHBIX W HPPAIMOHAIBHBIX YHCEN, apu(METUYECKHUE OIepaldu, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnaronaps mocinenoBaTEIbHOMY PACUIMPEHHMIO Kpyra HCHOJIb3YEMBIX 4YHUCET H
3HAKOMCTBY C BO3MOXHOCTSIMU HMX TPUMEHEHUs MJI1 PEIICHHS Pa3IMYHbIX 3a7a4
dbopMHupyeTCsT TPENCTaBICHUE O EIMHCTBE MaTeMaTHMKA KaKk HaykKu M e€ poyiud B
MOCTPOEHUU MOJENIe peajbHOr0o MHupa, I[MHUPOKO MCHOJB3YIOTCS 0000IIeHHe WU
KOHKpETH3ausl.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSHKEHUH BCEro 00yyeHus
Ha YpOBHE cpeAHero ooiiero o0pa3oBaHus, MOCKOJIbKY B KaXJI0M pasneie [Iporpammbl
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOLIMX 3ajady. B pesynbraTe oOydarommecs
OBJIAJICBAIOT PAa3JUYHBIMA METOJAMHU PEIICHUS PAlMOHAIBHBIX, HPPALMOHAIbHbIX,
MOKa3aTeNIbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB U
CUCTEM, a TaKKe 3aJad, cojepkamux napamerpbl. [lodydeHHbIE yMEHHUSI MIUPOKO
MCIIOJIB3YIOTCSl TIPU UCCIIEI0BAaHUM (YHKIMI C MOMOUIbIO MPOU3BOIHOM, MPU PEIICHUN
MPUKIAAHBIX 337a9 M 33/1ad Ha HAXOXJEHWE HAMOONBIINX W HAUMEHBIINX 3HAYCHHM
dbyukiuu. JlaHHas cojepskaresbHas JMHUS BKJIOYaeT B ce0s Takke (popMHUpOBaHUE
YMEHUN BBINONHATH pacu€rbl 1O ¢opMynaMm, MOpeoOdpa3oBaHUsi PaUOHAIBHBIX,
UppalMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHM, a TakKe BBIPAKEHHU,
colepkalmMx creneHH u Jjorapudmel. bmaromaps u3ydeHuio anreGpanyeckoro
MaTepuaia MPOUCXOAUT AalibHEWIlee pa3BUTHE AJITOPUTMHUYECKOT0 M abCTPaKTHOIrO
MBIIIJIEHUSI 00yYaroIuXxcsi, GOPMUPYIOTCS HABBIKU JIETYKTUBHBIX PACCYKACHUH, pabOThI
C CUMBOJIbHBIMH (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBHCUMOCTEH B BUJIE



paBEeHCTB M HepaBeHCTB. AureOpa mnpeiaraet 3(pQEeKTUBHbIE HHCTPYMEHTBI MJIs
pELIeHUs TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/]a4, HArJISAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK 3bIKa HAyKH.

CopepxarenpHo-MeTonuyeckass  JiuHUA  «DyHKUMH W rpa@uKuU»  TECHO
HEpPEIIETAeTCA C APYTMMH JMHHUSIMH y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  IIOCJIENOBAaTENbHOCTh  M3y4YeHUs  Marepuana. V3yueHue  CTENEHHOM,
MOKa3aTeIbHON, JOTapU(PMHUUECKOH M TPUTOHOMETPUUYECKUX (DYHKIMHA, MX CBOWMCTB U
rpaduKoOB, HCIONB30BaHUE (YHKIMA [ pelIieHus 3aJad U3 JpPYruxX Yy4eOHBIX
IPEIMETOB U PEaIbHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C
pellleHneM ypaBHEHUH U HepaBeHCTB. llpu sToM Oonblioe BHUMaHHUE YIENSIETCA
(GbOopMUPOBaHUIO YMEHHUS BBIpaKaTh (OpMyJIamMH 3aBUCHUMOCTH MEXIY pPa3InYHbIMU
BEJIMYMHAMU, HUCCJENOBATHh MOJYyYEHHbIE (DYHKIMH, CTPOUTh UX Tpaduku. Marepuan
ATOM COAEpX ATENbHOW JIMHUM HAlleJIEH Ha Pa3BUTHE YMEHUI U HABBIKOB, MO3BOJISIIOIIUX
BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMHM B pa3IU4HON (opme: aHAIUTUYECKOM,
rpaduyeckoil u ciaoBecHOH. Ero nzydueHue crnocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass JnuHUs «Havama MaremarMueckoro aHajnds3ay I03BOJIAET
CYLIECTBEHHO pPAaCIIMPUTh KpYyI KakK MaTeMaTH4YEeCKUX, TaK M NPUKIAAHBIX 33]ad,
JOCTYMHBIX 00Y4arOIHUMCS, TaK KaK y HUX MOSBISAETCS BO3MOKHOCTb CTPOUTH TpapuKku
CJIOKHBIX (DYHKIUH, ONPEeNsITh UX HauOOJIbIINE U HAUMEHbIINE 3HAYCHHUSI, BBIUUCIISTh
miomaay Guryp u o0bEMBI TeN, HAXOJUTh CKOPOCTU U YCKOpPEHUs MpoiieccoB. J(aHHas
coliepKaTesbHAas JIMHUSI OTKPBIBAET HOBBIE BO3MOKHOCTU MOCTPOEHUS MATEMaTHUYECKUX
MOJEJIEH PpEATBbHBIX CUTYyallMil, NO3BOJSET HAXOJWTh HAWIyyllee pELICHUE B
IPUKJIAAHBIX, B TOM YHCJIE COLMAIBHO-JKOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO C
OCHOBAMHM  MaTeMaTHYECKOr0 aHaliu3a CIIOCOOCTBYET Pa3BUTHIO  aOCTPAKTHOTO,
(OpMaJIbHO-IOTHYECKOTO W KPEAaTUBHOI'O  MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MATEMATHKM B HAyKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOUIMXCSA pPe3yJbTaTax, MOJYYEHHBIX B XOJAE Pa3BUTHUS
MaTEeMaTHKHU KaK HayKd, U 00 UX aBTOpax.

ConepxxarenpHo-MeToquYecKas JUHUS «MHOXKeCTBa U JIOTMKa» BKJIIOYAET B ce0s
AJIEMEHTBhl TEOPUM MHOXKECTB M MATEMAaTHUYECKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHbIE
IIPEACTABICHNS] TPOHU3BIBAIOT BECh KYypC IIKOJBbHOM MaTeMaTUKW W MpejiararoT
HamOoJee YHHUBEPCAIbHBIN S3bIK, OOBENMHSIOMIUNA BCE pa3Aeibl MaTeMaTHMKH U €€
MIPWIOKEHUHN, OHU CBA3BIBAIOT PAa3HbIE MATEMATHYECKUE JUCLUIUIMHBI U UX MPUIIOKEHHUS
B eauHoe 1enoe. [loaToMy BakHO AaThb BO3MOXKHOCTH OOydYarouieMycsi MOHHMMATh
TEOPETUKO-MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MAaTUKH U UCIOJIb30BaTh €ro s
BBIPDAKEHHSI CBOMX MbICHed. JIpyrMM Ba)KHbIM NPHU3HAKOM MATEMAaTHKM KaK HayKd
ClieqyeT TpHU3HATh CBOWMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHMUN H  CJIEI0BaHUE
ONpEeNEeNEHHBIM IIpaBUiIaM IOCTPOCHMS J10Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTUYeCKON  JIOTUKM  CHOCOOCTBYET  Pa3BUTUIO  JIOTMUECKOIO  MBILUICHUS



0oOy4Jaronuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXKICHUS Ha OCHOBE JIOTMUECKHX
paBmI, GOPMUPYET HABBIKM KPUTHUIECKOTO MBITIUICHUSI.

B yueOHOM Kypce «AnreOpa M Havaja MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO0 MOJICTUPOBAHMS, KOTOpPBhIC TIPH3BAaHBI CIIOCOOCTBOBATH
(OpPMHUPOBAHUIO HABHIKOB TOCTPOCHHS MOJEIEH peaNbHBIX CUTYaIlMi, HCCIICIOBAHUS
3TUX MoOJieJieH ¢ TIIOMOINBIO ammapara aiareOppl W MaTeMaTHYeCKOro aHalln3a,
UHTEPIIPETAIIMH TTOJIYYCHHBIX Pe3yJIbTaTOB. Takwe 3a7aHus BIUICTEHBI B KaXKJIbIH M3
pa3nelioB  MpOTrpaMMbl, TIOCKOJBKY BECh MarepHall y4eOHOro Kypca IIIHPOKO
UCIIOJIB3yeTCS JUISl  PEIICHUS MNPUKIAJHBIX 3amad. [Ipy  pemeHuu  peabHbIX
IIPAKTHYCCKUX 3a/Jad OO0ydaroluecsl pa3BHBAIOT HAOJI0IaTeIbHOCTh, YMCHUE HAXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIIOJIB30BaTh  aHAJOTHIO, 0000IIaTh W
KOHKPETU3UPOBATh MpodiieMy. JleaTeapbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPHUKJIAIHBIX 33Jlad OPraHMU3YyeTCs B IPOIECCe M3YYCHHS BCEX TEM Y4eOHOro Kypca
«AnreOpa 1 Hayala MaTeMaTHYECKOTO aHaJIN3ay.

Ha u3ydenue ydeOHOro xypca «Anredpa M Havajla MaTEMaTHUYCCKOTO aHAIIM3a»
otBoxutcs 272 4daca: B 10 xmacce — 136 gacoB (4 gaca B Heaemo), B 11 kmacce — 136
yacoB (4 Jaca B HEJIEINIO).



COIAEP/KAHUE OBYYEHHUA
10 KNTACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
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 W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkius, crnocodbl 3agaHus (QyHkuu. B3anMHO o0O0patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOoKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHUMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

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

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJNIACC

Yucaa v BIYUCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN I PelIeHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(MUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENIEHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



IUVIAHUPYEMBIE PE3Y/IBTATBI OCBOEHHA YYEBHOI'O KYPCA
«AJII'EBPA H HAYAJIA MATEMATHYECKOI' O AHAJTH3A»
(YITYBJIEHHBIH YPOBEHB) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHHA

JUYHOCTHBLIE PE3YJIbTAThHI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00yYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEenyp TpakIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PELICHUM, pacCyXIeHHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC KMU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTHYeCKOMYy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX PoOJieM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eloBEUECKOW IesATEeNbHOCTU, JTamloB €€
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTEeMaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3Y/IBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPIAUTEIbHBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCTIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT TO3HAHUSA,
dbopMynupoBath ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHUBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBJICHMSI, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
NpOBEJAEHHOTO  HAONIONCHUS, WCCICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3TMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMAIMIO, MPEJICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AJITOPUTM PELIEHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJICKT

BJa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pedieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHXKEHHSI WIM HEIOCTUIKEHUS! PE3YJIbTATOB JIESITEIbHOCTU, HAXOIUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC MU pe3yapTaT paldoThl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbl» W HWHBIE), BBINOJHATH CBOI 4YacTb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPE/IMETHBIE PE3Y/IBTATBI

K koniy obOyuenuss B 10 kjacce oOydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MIPEIMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paIlMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUN;



CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3allCH JEHCTBUTEIBHBIX YUCEI JIJIsl PeIICHUS
NPAKTHYECKUX 3a71a4 U MPECTaBICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHCJIOBOTO apTyMEHTa,

OTMEPUPOBAThH MOHATUSIMU: APKCUHYC, aPKKOCHUHYC M apKTaHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHus U HEPaBeHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICACTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATH PAa3MMYHBIE METOJBl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
paloHaNbHBIX YpPaBHEHHUH, NPUMEHSATH METOJ, HWHTEPBAJIOB I PEIICHUSA
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOYJIEH ¢ IedbIMH Ko3(p(dULIMEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIeHNe MHOTOYJIeHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUTS pEIICHUs 3a]1aY;

CBOOOZIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpEelNeNHUTedb MaTpHUllbl 2 X 2 U €ro TeOMETPUYECKUI CMBICI,
UCTIONb30BaTh CBOWCTBA OMpeAenuTens 2 X 2 sl BBIYMCICHUS €ro 3HaueHUs,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI TMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJEIU C MOMOUIbI0 MaTpUIl U OINpeAeTUTENeH,
UHTEPIIPETUPOBATH MOIYUCHHBIN pe3ynbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
palroHaIbHBIM TIOKa3aTeNIeM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAKCHUN;

cBOOOJIHO ONEpUPOBATh TOHATHUSAMU: HppaIOHATbHBIC, MOKa3aTeIbHbIC U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (HOPMYJIbI JUIsl TPe0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHUE,
OPUMEHATh  HeoOxommmble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTta anreopsbl.

DOyHkuuu U rpapuku:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIUM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKkoB (PyHKITUI;

CBOOOJTHO OIEPUPOBATHh MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUpPOBaTh TMOHATHSAMU: UYETHBIE W HEYETHBIE (DYHKIIHH,
nepuoMyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HauOoJblliee M HauMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeabIM TIoKa3zaresieM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi CTerneHW Kak (QyHKIUH OOpaTHOM CTENeHu ¢
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJApaTUYHas U APOOHO-JTHHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA U TrpadWKH, MCIOIL30BATh MX TpaQUKU IS PEIICHUS
YPaBHEHMUI;

CBOOOJIHO OMNEpUPOBATHh TOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPHUECKUX (YHKIUI YNCIIOBOTO apTyMEHTa,;

UCIIOJIb30BaTh rpaduku (YHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 APYTUX y4eOHBIX MPEIMETOB U PEaTbHOMN
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETPUIECKast IPOrPECCHsl, TUHEHHBIN U
HKCIIOHEHITUATLHBIN POCT, OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCTIONIb30BaTh TMPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OTEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCJIEIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHaliM3a KakK aHaiu3a
OECKOHEUHO MaJIbIX;



CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QpyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATh [IPOU3BOAHBIE CYMMbI, IPOU3BEAEHUS, YaCTHOIO U KOMIIO3UIUU
IByX (QYHKIUH, 3HATh MIPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOJIHON Jis
peuieHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpaly  Haj
MHOKECTBaAMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEAEIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MAaTEMAaTUYECKOIO OOBEKTA, I0KA3ATENbCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
uenbix yucen, HOJl n HOK naTypasibHBIX uMcen s peleHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOMYJIO, 3alKCHIBAThH
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO UM MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apu(PMETHUECKUE ONEpali ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHUS C TMOMOUIBIO
PaBHOCHJIBHBIX TIEPEXOOB;

OCYIIECTBISATH OTOOp KOpPHEW TMpH pEHIeHMH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OINEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;



cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMbI M CHCTEMBI-CIIEJICTBUS, HAXOAUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTEeIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB;

pemarhb paloHalbHbIE, UppaloHaJIbHbIE, NOKa3aTeNbHBIE,
jgorapu(pMuyecKue UM TPUTOHOMETPUUECKHE YpaBHEHUSI M  HEPABEHCTBA,
coJieprKalire MOy U TapaMeTphl;

IPUMEHATH TpaduyecKue METObI ISl PEIICHUSI YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3aja4 ¢ mapaMeTpaMu;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHHS, YPaBHEHMS, HEPAaBEHCTBA W HUX CHUCTEMBI IO YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C WCIIOJIb30BAHWEM armrmapara anreOpsl,
WHTEPIIPETUPOBATH MOJIYICHHBIN PE3yNIbTaT.

DOyHKUMHA U TPaPuKU:

CTPOUTHh TpaduKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TEOMETpPHUYECKHEe 00pa3bl ypaBHEHHM W  HEPaBEHCTB Ha
KOOpPAMHATHOM IJIOCKOCTH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (GYHKIUU Ui MOJCIUPOBAHMS W HWCCICIOBAHUS PEabHBIX
MPOLIECCOB.

Hauana mareMaTH4eCcKOro aHajmu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIlIee U HANMEHbIIIee 3HAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO U HAXOXKJIEHUS HaWIydllero peuieHHus B
OPUKJIATHBIX, B TOM YHCI€ COLHAIbHO-3KOHOMHYECKHX, 3aJayax, i
OTNpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMHU: [EPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HBIC HIIEMEHTApHbIX (YHKUMHA M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAWTh IJIOMAIH TNIOCKUX QUTYP U 0OBEMBI TEJT C TOMOIIBIO0 HHTETpAIa;

UMETh TPEJACTaBICHHE O MaTeMAaTHYECKOM MOJICIHPOBAHUHM Ha TMPUMEPE
coctaBieHus nudpepeHnaNIbHbIX ypaBHEHUH;

peliath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COIHAIbHO-?PKOHOMUYECKOTO H
(U3MYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IVIAHUPOBAHHE
10 KlTACC

Konuuecmeo uacos dnexmponnvie
o n/n Haumenoeanue pazoenoe u mem Konmpononsie  Hpaxmuseckue (uugpposwie)
npozpammol Bcezo obpazosamenvHble
pabomut pabomut pecypent
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 Mmuorousnensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
ypaBHEHMS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 Tpuronomerpuieckre BoIpakeHUs U 29 1
YpaBHEHHS
7 ITocnenoBareabHOCTH U IPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




TEMATHYECKOE IlVIAHUPOBAHHE
11 KlTACC

Konuuecmeo uacos Dnexkmponnvie
o n/n Haumenoeanue pazoenoe u mem Konmpononsie  Hpaxmuseckue (uugpposwie)
npozpammol Bcezo obpazoseamenvHble
pabomut pabomut pecypent
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKa3aTSIBHBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 HarypanbHble 1 1ienble ynucna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapUPMHUUECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IIOYPOYHOE II'TAHUHPOBAHHUE
10 KlIACC

Konuuecmeo uacog Dnexmponnvie
Ne . 3 uugpogvie
wn Tema ypoka S Koumponvnvie  Ilpakmuueckue § § ofpasosamensiie
S paoomot pabomut N &
Q 2 pecypcul
MHOk€eCTBO, OIepaluy HaJl MHOKECTBAMH M UX CBOMCTBA 1
Huarpammsl Diniepa-Benna 1
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO aImapara Juist 1
peuieHus 3anay
4 Paumonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC 1
IpoOu, IPOLIEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE TPOOH
5 Panmonansublie yncia. OOBIKHOBEHHBIE U AECATUYHBIC 1
IpobOu, MPOLEHTHI, 6ECKOHEYHBIE TIEPUOANYECKUE ApoOU
6 [Ipumenenue apobeii U NPOIEHTOB I PEeIICHUs 1
MPUKJIAIHBIX 3a/1a4
; [Ipumenenue apobeii U NPOIEHTOB I PEeIICHUs 1
MPUKIAAHBIX 33724
8 JerictBuTenpHble yncaa. PanimonanbHble U 1
HppalMOHAIIbHBIE YHCIIa
9  Apudmernueckue oreparyu ¢ JeHCTBUTEILHBIMHA YHCIIAMU
10 Moaynp 1eHCTBUTENBHOTO YHCTIa U €T0 CBOMCTBA
1 [TpubmmkEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHHUS, 1
MPUKHJIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUI
12 OCHOBHBIE METO/BI PELIECHUS 1IENIbIX U IPOOHO- 1
palnMoHaIBHBIX YPAaBHECHUH U HEPABEHCTB
13 OCHOBHBIE METOBI PEUICHUS IIENbIX U IPOOHO- 1
palMOHANBHBIX YPABHEHUI U HEPABEHCTB




OCHOBHBIE METO/TBI pEIIECHUS LETbIX U APOOHO-

14 palMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

15 MHorousneHns! OT OJHOH epeMeHHOM. JleleHne MHOrouaeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16  Muorounensl ¢ uensiMu kodpdunuentamu. Teopema Buera

17 | PemeHue cucreM JUHEHHBIX YpaBHEHUH

18  Pemienue cuctem JMHEHHBIX YpaBHEHHHA
Marpuiia cucteMbl JUHEUHBIX ypaBHEHUH. OnpeneauTenb

19 | marpuisl 2X2, €ro TeOMETPUYECKUIA CMBICT M CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

20 Onpenenurens MaTPULBL 2X2, €r0 FeOMETPUUYECKUN CMBICIT U
CBOMCTBA; BHIYHCIIEHUE €T0 3HaYCHUs

21 [Ipumenenue onpenenuTens Jisl pelieHnus CUCTEMBI
JIMHEWHBIX YPABHEHUHN

99 Pemienue npukinagHbIX 3a7a4u ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

93 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

24 KonTponbhas padora: "PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHcTeMbl TMHEHHBIX YpaBHEHUN"

o5 OyHK1us, crocoObl 3aganust GyHkMKU. B3anmMHo oOpaTHbIE
¢ynkuuu. Komnosunus ¢pyHkumi

26 I'padux GpyHkumu. DnemMeHTapHble Mpeodpa3oBaHus
rpaduKoB QyHKIHIA

97 O6mnacTh ornpeneneHusl © MHOXKECTBO 3HaUeHUH (DyHKLINU.
Hymu ¢ynkmuu. [TpomexxyTku 3HaK MOCTOSTHCTBA

28 Yéruble 1 HeuéTHbIe pyHKuuU. [lepruoanueckue QyHKIMH.
[TpomexyTKH MOHOTOHHOCTH (PYHKITHH

29  MakcumyMbl 1 MUHUMYMEI QyHKIIH. Hanbombiee u




HauMeHbIlIee 3HaUYeHNe QYHKIUU Ha IPOMEXYTKE

30  JluneliHas, KBaJpaTU4Has U IPOOHO-TUHEWHAS PYHKIIUU

31 DneMeHTapHOe UCCIIeIOBaHUE U TOCTPOCHUE TPaUKOB ITHX
byHKIII

39 DneMeHTapHOe UCCIIeIOBaHUE U TOCTPOCHUE TPaUKOB ITHX
byHKIMHA

33 | Crenens ¢ nensiM nokaszarenaeMm. bunom Herotona

34 | Crenessb ¢ HeibIM nokasareiieM. buaoMm Herotona

35 CrenenHast GyHKIIHS ¢ HATyPAJIBHBIM H LIETBIM
nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas ¢pynkius. E€ cBoiicTBa u
rpadpux"

37 ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0
CBOMCTBa

38 Apudmernaeckuii KOpeHb HATYPaJIbHON CTENICHH U €TO
CBOMCTBA

39 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKEHUIA, COJIEPKAIIIIX
CTENEHU U KOPHU

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKESHHI, COIEPIKAIITIX
CTENEHU U KOPHU

41 [TpeoOpazoBanms YUCITOBBIX BRIPAXKECHHH, COEPIKALINX
CTENEHU U KOPHU

42 Uppaumnonansubie ypaBHeHMsl. OCHOBHBIE METO/bI PEIICHUS
HMPPAIMOHATILHBIX YPaBHEHUN

43 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS
UppaIlMOHATIFHBIX YPaBHEHUI

44 Uppanmonanbupie ypaBHeHHs. OCHOBHBIE METOBI PEIICHHS
HMPPAIMOHATIBHBIX YPaBHEHUN

45 | PaBHOCWIbHBIE MIEPEXObl B PEHICHUH UPPAIIMOHATBHBIX




YpaBHEHUI

PaBHOCUIBbHEIC nepexoabl B pCIICHUU UPPALlMOHAJIbHBIX

46 - 1
ypaBHEHHH

47 PaBHOCUIIBHBIE IEPEXObI B PELIEHUH UPPALIMOHAIBHBIX 1
YpaBHEHUI

48 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPAL[MOHAIBHBIX 1
YpaBHEHUI

49 CoiicTBa u rpaduk KOpHS N-0if CTENEeHU KaK (QyHKIUN 1
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM [IOKa3aTeaeM

50 CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK (QyHKIUN 1
00paTHOM CTENEHH C HAaTypaJIbHBIM MOKa3aTeeM

51 KonTponbnas pabora: "CBoiicTBa u rpaduk KOpHs N-oi 1
creneHu. VppanyoHaibHble ypaBHEHUS"

52  Crenenb ¢ palMoHaIbHBIM TTOKa3aTeJIeM U €€ CBOMCTBA 1

53  Crenenb ¢ palMOHAIbHBIM [TOKa3aTeIeM U e€ CBOMcTBa 1

54 CreneHb ¢ pallMOHAILHBIM TIOKa3aTesieM U €€ CBONCTBA 1

55 | IloxazatenbHast QpyHKIM, €€ cBOMCTBA U Tpaduk 1

56 Wcnonp3oBanue rpaduka QyHKINN AJIs peLICHUs 1
ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKUNN AJIs peLICHUs 1
YpaBHEHUU

58 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IBI PELICHHUS 1
[I0KAa3aTeIbHBIX YPABHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
[I0KAa3aTeIbHBIX YPABHEHUN

60 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 1
ITOKA3aTEeNbHBIX YPABHEHUI

61 Konrtponbhas pabora: "[lokazatenbHast QyHKIHS. 1

IlokazarenbHble ypaBHEHUS"




62  Jlorapudm uucna. CBoiicTBa jorapupma 1

63  Jlorapudm uucna. CoiicTBa jorapugpma 1

64  Jlorapudm uucna. CBoiicTBa jorapupma 1

65 | JlecaTuuHble U HATYypAJIbHBIC JOTaPHPMBI 1

66 @ [lecaTuuHble U HATYpAIbHBIC JOTAPHUPMBI 1

67  IIpeoOpazoBaHuE BBIpAKECHUM, COACPIKAITUX JIOTAPUDMBI 1

68  IIpeoOpa3oBaHue BBIpAKEHHA, COACPIKALINX JIOTAPUDMBI 1

69  IIpeoOpazoBaHuE BBIpAKECHUM, COACPIKAITUX JIOTAPUDMBI 1

70  Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1

71 Jlorapudmudeckas GpyHKIMs, €€ CBOMCTBA U Irpaduk 1

7 Hcnonp3oBanne rpaduka GyHKIMH 111 pELIICHUS 1
YpaBHEHUU

73 Hcnonk3oBanue rpaduka QyHKIUU A peIICHUS 1
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI 1
peleHust JorapupMHUUECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI 1
peleHwst JorapuPMHUUECKUX ypaBHEHUN

76 Jlorapudgmuueckue ypaBHeHHsl. OCHOBHbBIE METObI 1
peleHust JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IbI B pEIIEHUH JOrapu(pMUUECKUX 1
ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapUPMUIECKUX 1
ypaBHEHHH

79 Konrtponsnas pabdora: "Jlorapudpmuueckas pyHKIus. 1
Jlorapudmudeckue ypaBHeHUS"

80 CunHyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1

apryMeHTa




CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC YUCJIOBOI'O

81 1
aprymMeHTa
82 | ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMeHTa 1
83  ApkcuHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMEHTa 1
84 Tpuronomerpuieckasi OKpy>KHOCTb, OIIPEICTICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YUCIIOBOTO apryMeHTa
85 Tpuronomerpuieckas OKpy>KHOCTb, OIIPEACTICHHUE 1
TPUTOHOMETPUYECKHX (PYHKIUH YUCIOBOTO apryMEHTa
86  OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 | OcHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYJIBI 1
88  OcHoBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89  OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 IIpeobpa3zoBaHue TPUTOHOMETPUICCKUX BBIPAKESHUHN 1
91 IlIpeobOpazoBaHuE TPUTOHOMETPUUYECKHUX BBIPAKCHHUI 1
92  IIpeobpa3oBaHuEe TPUTOHOMETPHUUECKUX BBIPAKECHUH 1
93  IIpeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAXKEHUIN 1
94  PemeHne TPUTOHOMETPUYECKUX YPAaBHEHHUN 1
95 | PemieHne TPUrOHOMETPUUECKUX YPaBHEHUN 1
96  PemeHne TPUTOHOMETPUYECKUX YPaBHEHHUN 1
97  PemieHne TPUrOHOMETPUUECKUX YPaBHEHUN 1
98  PemeHne TPUTOHOMETPUYECKUX YPAaBHEHHUN 1
99  PemieHue TPUTOHOMETPUUECKUX YPaBHEHUN 1
100 PemeHue TPUTOHOMETPHYECKUX YpaBHEHUH 1
101 KonrtponsHas padora: "TpuronoMeTpuyeckie BEIpaXXEHUS U 1
TPUTOHOMETPUYECKNE YPaBHEHUS"
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS 1
MOCIeA0BaTeNbHOCTEN. MeTo MaTeMaTuueCKOW HHAYKIUN
103 MOHOTOHHBIEC U OTPAaHUYEHHBIE ITOCIIETOBATETLHOCTH. 1




Hcropus aHamm3a 6€CKOHEYHO MaJTbIX

104  Apudmernyeckas mporpeccus

105 TI'eomerpuyeckas mporpeccus

106 beckoHeyHO yOBIBAIOIIAsi TEOMETPUIECKAS IPOTPECCHS

107 CymMma 6eckoHEeuHO yOBIBaroIIEeii reOMeTpUIeCcKOi 1
porpeccuu

108 JInHEeHBIN 1 SKCIOHEHIMabHBIA pocT. Yucio e. Popmyina 1
CJIO’KHBIX IPOLIEHTOB

109 JInHEeNHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yucio e. dopmyna 1
CJIO’KHBIX TIPOLIEHTOB

110 Vcnonb30BaHue NpOrpeccuu i PeLIeHUs pealbHbIX 3a/1a4 1
MPUKIIATHOTO XapakTepa

111 Kontponbnas padota: "[locienoBarenbHOCTH U 1
nporpeccun”

112 HemnpepsiBHBIEC ()YHKIIMH U UX CBOHCTBA 1

113  Touka pa3pbiBa. ACUMITOTHI IpahuKOB PYHKLIUI 1

114  CsaoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1

115 CgoiicTBa pyHKIMI HEMIPEPBIBHBIX HA OTPE3KE 1

116 Meroa HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB 1

117 Meroa UHTEPBAJIOB ISl PELIECHUsI HEPABEHCTB 1

118 Meroa UHTEPBAJIOB ISl PELICHUSI HEPABEHCTB 1

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIUHN JJIs1 1
peteHws 3a1a9

120 [IpumMeHeHHne CBOWCTB HETIPEPBIBHBIX (DYHKINHN IS 1
peleHus 3a1a4

121 TlepBas u BTOpasi MPOU3BOAHBIE (DYHKITHH

122  Ompenenenune, reOMETPUUECKUN CMBICT TIPOU3BOTHON

123  Ompenenenue, GU3HUECKUI CMBICIT TPOU3BOIHOM




124  VYpaBHeHue kKacaTtenbHOH K rpaduky G yHKIIUHA 1

125 VYpaBHeHue kacateiabHOH K rpaduky QyHKIUN 1

126  IlpousBogHBIC d7IEMEHTAPHBIX (HYHKIIHMA 1

127  IlpousBoaHbBIE 3JIE€MEHTAPHBIX (PYHKIHIA 1

128 [TpousBoHAS CyMMBI, IPOU3BEACHMSI, YACTHOTO U 1
KOMITO3UIIUHU (yHKITHIA

129 [Tpou3BomHast CyMMBI, POU3BEICHHS, YACTHOTO H 1
KOMITO3UIIUH (PYHKITHIA

130 [TponsBoiHAS CyMMBI, POU3BEACHMSI, YACTHOTO U 1
KOMITO3UIIUHU (yHKITHIA

131 KonTponbsHas padora: "IIpousBognas" 1 1

132 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUI: 1
"VpaBuenus"

133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"OyHrIIn"

134  HrtoroBast KOHTpOJIbHAs paboTa

135 MHroroBas KOHTpOJIbHAs paboTa

136 IloBTopenue, 06001IeHNE, cCUCTEeMAaTH3allMsl 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 10

136




IIOYPOYHOE II'TAHUPOBAHHUE

11 KJlIACC
Konuuecmeo uacos Dnexmponnvie
Ne ama ugposvie
n/n Tema ypoxa Bcezo Konmpoavuuie  Ilpaxmuueckue u’jjtteuuﬂ oﬁpzzoffl’menbnble
paoomot paoomot pecypent
[IpuMeHeHne nNpou3BOIHON K
1 HCCIIeI0BaHNI0 (DYHKIIMI HA MOHOTOHHOCTD 1
U 3KCTPEMYMBbI
[IpuMeHeHne nNpon3BOIHON K
2 UCCIIETIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTB 1
U DKCTPEMYMBI
[TpuMeHeHne NPOU3BOJIHOM K
3 WCCJICIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
4 UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh 1
1 DKCTPEMYMBI
IIpuMeHeHne MpoOU3BOIHON K
5 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh 1
1 DKCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
6 MCCJIEJOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh 1
1 DKCTPEMYMBI
Haxoxnenne HanOoOJIbIIETO U
7 HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON 1
(GyHKIIMY Ha OTpe3Ke
3 Haxoxnenne HanOobIIero u 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ




(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbombLIIEr0 U
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

11

12

13

Haxoxxnenre HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUY Ha OTPE3Ke

Haxoxaenre HauOobIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

[TpriMeHeHHEe TPOU3BOTHOM JIS
HAXOXKJICHUS HAMITYYIIEro PEIICHUs B
MIPHUKJIATHBIX 3a7a9ax

14

[Ipumenenre npou3BOIHON IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIETICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 POPMYIION WUITH
rpaduxkom

16

17
18

[Ipumenenre npou3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

Kommnoszunus ¢pyHkImit

Komnosumus ¢pyHkumii

19

Komnosunus ¢pyHkuumit




['eomeTpuyeckue 0Opa3bl ypaBHEHUH Ha

20 KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUH Ha
KOOPJMHATHOM IJIOCKOCTH

99 KonTtponsHas pabdora: "MccnenoBanue
(GyHKINH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTaPHBIX (YHKIIUN.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 Nurterpan. ['eomeTpudeckuii CMbICT
UHTETpaia

97 Boruncnenue onpeneaéHHOro HHTETpaa mo
dopmyne Herorona-Jleitbnuia

28 Brruucnenue onpenenéHHoro HHTerpaia 1no
dbopmyne Herotona-Jleitoaura

29 [TpumeHeHne uHTerpana g HaXOXKACHUS
IIoIaAeH IOCKUX GUryp

30 [IpumeneHne naTerpana s HaxoXACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUU

39 [Ipumeps! pemenuii AuddepeHnnaTbHbIX
yYpaBHEHUN
MaremaTrnueckoe MOAECIMPOBaHUE

33 pEAIBHBIX ITPOLIECCOB € OMOIIBIO
TuddepeHIMaIbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpasznas u




uHrerpan"

Tpuronomerpudeckue GyHKINHU, UX

35 . 1
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX 1
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX 1
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX 1
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX 1
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

45 PemieHne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
KontponsHas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMA. 1

Tpuronomerpuyeckue HepaBeHcTBa"




OcCHOBHBIE MCTOJBI pCHICHUSA

49 MOKA3aTeTbHBIX HEPABCHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKA3aTeTbHBIX HEPABCHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS
MOKA3aTeTbHBIX HEPABCHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METOIbI PEILICHUS
JOTapu(pMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METOIbI PEILICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

58 OcCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTobI peneHus
UPpaAIMOHATIEHBIX YPaBHEHHMA

62 ['padmaeckue METOIBI pEIICHHS
UPpaAIMOHATILHBIX YPAaBHEHHMA

63 ['padmaeckue METOIBI pEIICHHS

MTOKa3aTeJIbHBIX YPaBHEHHUI




64

['padmyeckue METOABI peLIeHUs
MOKa3aTeJIbHBIX HEPABEHCTB

65

['padmyeckue METOABI peLIeHHs
jgorapu(pMUUECKUX ypaBHEHHM

66

67

68

I'paduueckue MeTo Bl pemeHus
norapu(pMHUECKUX HEPABEHCTB
['paduueckue METO bl pelICHUS
norapu(pMHUECKUX HEPABEHCTB

I'paduueckue MeTObl pelIeHus
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUN

69

I'padmuueckue metozs! perieHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
YpaBHEHUN

70

71

72

73

I'paduueckue meTozs! pereHus
MOKAa3aTeNNbHbBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB

KonrtponsHas pabdora: "HppanuoHaibHbIe,
noKasaresbHbIe U JJorapudmMudeckue
HepaBeHcTBa"

KommuiekcHble uncna. AnreOpanueckas u

TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHClIa

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

75

Apudmernueckre onepanum ¢




KOMIIJICKCHBIMH YU CJIaMH

Apudmernueckue onepanum ¢

76 KOMIUIEKCHBIMU YHCIIAMU

77 N300pakeHne KOMIIEKCHBIX YKCEN Ha
KOOPAMHATHOW INIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM TJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi creneHu u3
KOMIUIEKCHOT'O YHCJIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa
[TpruMeHeHre KOMIUIEKCHBIX YHCEI JIs

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KoHnTtpoinbhas padora: "KomMruiekcHbie
yucna"

83 HatypanbHble u 1ienbie yrcia

84 Harypanbnble u nensie yucna

85 [IpumeHeHre TPU3HAKOB JCTUMOCTH IIEJTBIX
yucel

86 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
yuce

87 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
gucen: HOJl u HOK

88 [TpruMeHeHHe TPU3HAKOB JISTUMOCTH IIEJTBIX
gucen: HOJl m HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
YHCEJI: OCTATKH 1O MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX

YUCCII: OCTATKU 1O MOAYJIHO




91

92

[IpuMeHeHne TPU3HAKOB AETUMOCTH LENIBIX
yycen: aroput™ EBknuna uis pemenus
3a/1a4 B LIEBIX YHCIAX

KonTtponbHas padota: "Teopust menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

95

96

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBHUSA

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MPPALMOHATbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUN

98

99

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW IMOKAa3aTEIbHbIX YPABHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CHCTEM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUs IIOJy4CHHBIX




pe3yNbTaToB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTeMaTHYCCKUX 3aJa4 U 3a71a4 U3

102 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
JKU3HH, HHTEPIIPETAIUS TTOJTYICHHBIX
pEe3yIbTaTOB
[IpumeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYECKHX 3aJa4 U 3a1a4 U3

103 pa3IMYHBIX 00J1acTEel HAYKU U peaIbHON
JKU3HU, MHTEPIIPETALUs OTy4YEeHHBIX
pe3yIbTaTOB
KonTpoapHas padora: "Cucremsl

104 paIrMoHAIBHBIX, UPPAMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApUPMUICCKUX
ypaBHeHUH"

105 PanumoHnanbHble ypaBHEHUS € TApaMeTpaMu

106 PanronansHbIC HEpaBEHCTBA C
napaMeTpamMu

107 PanmonanbHbIe CUCTEMBI ¢ TApaMETPAMH

108 HppannonaiibHbIC YpaBHEHHS, HEPABCHCTBA
C TapamMeTpaMu

109 HppanroHanbHble CUCTEMBI C TapaMeTpamMu

110 [TokasarenpHBIC ypaBHEHUS, HCPABEHCTBA C
napaMeTpamMu

111 [TokazaTenbHbIe CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmudeckue ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

114 TpuroHomeTpruuecKue ypaBHEHHUS C




napameTpamu

115

TpuroHomeTpuyeCcKrue HEPaBEHCTBA C
napameTpamu

116

117

118

119

120

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenune u uccienoBanue
MaTEMAaTHYECKUX MOJENIECH PEaIbHBIX
CUTyAalUH C IOMOLIBIO YPABHEHUH C
napameTpamu

[TocTpoeHue u uccneaoBanme
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYallMi C MOMOIIIBIO CUCTEM YPaBHEHHI ¢
napameTpamu

[TocTpoeHue u uccneaoBanme
MaTeMaTHUYECKUX MOJIENEeN peambHbIX
CUTYallMi C MOMOIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

KonTponbHnas pabora: "3agauu c
napaMerpamu’

121

122

123

[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHMUH: "YpaBHeHns"

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHMi: "YpaBHeHus. Crucremsl
ypaBHEHHI"

124

125

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "HepaBencrsa"




[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIHS

126 o " 1
3HaHui: "HepaBeHcrsa

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

128 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkun"

133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui: "OyHkun"

134 Wrorosas koHTposibHas paboTa 1

135 HToroBas KOHTpOJIbHAsA paboTa

136 HOBTOPGHI/IG, 0000111IeHHE, CHCTEMATU3aLIU 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Matematuka. Anrebpa v Hayaja MaTeMaTHIECKOT0 aHAIN3a; YIIIyOJIeHHOE
obyuenue, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuyeHHON
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;
AxknuonepHoe obmectBo «M3naTensctBo «IIpocBemieHne»

* Maremartuka. Anrebpa U Hauajia MaTeMaTHYECKOTO aHaJIN3a; YIIIyOJIeHHOE
obyuenue, 11 kmacc/ Mepzmsak A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;

AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»
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