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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAIM3a» SIBJISIETCS] OAHUM U3
HanboJiee 3HaUMMBbIX B IpPOrpaMMe CPEHEro 00Iero oopa3oBaHus, OCKOJIbKY, C OJHOM
CTOpPOHBI, OH 00E€CIIEUNBAET UHCTPYMEHTAIbHYIO 0a3y I U3YUYEHUsSI BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C JAPYrol CTOPOHBI, (POPMHUPYET JOTHYECKOE W abCTpakTHOE
MBILLUIEHHE OOYyYaroUMXcs Ha YpOBHE, HEOOXOIMMOM JUIsl OCBOEHHUS HH(POPMATHKH,
OOLIECTBO3HAHUSA, UCTOPUM, CIOBECHOCTH M JPYIMX AMCHMIUIMH. B pamkax naHHOro
y4eOHOro Kypca OOydYaroluecs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HayKHu, KOTopas (popMyJIMpyeT CBOU JOCTHIKEHHSI B MaTEMaTHUYECKOU popMme.

VY4eOHbIl Kypc anreOpsl ¥ Hadal MaTeMaTHYECKOrO aHaIM3a 3aKJaJbIBA€T OCHOBY
U1 YCTICILTHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHNS OCHOBHBIX
TEHJCHLUNA pa3BUTHS SKOHOMHUKHU U OOILECTBEHHOM JKU3HHU, [TO3BOJISIET OPUEHTUPOBATHCSA
B COBPEMEHHBIX IIU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIOJb30BaTh UX
IUTsL AalIbHEWIero ooOpa3oBaHus U B MOBCEIHEBHOW KU3HU. B TO ke Bpems OBiajeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKLMSIMHU aireOpbl U MaTeMaTH4eCKOro
aHaJli3a pa3BUBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTD,
JIOKa3bIBaTh YTBEPXKJCHHUS C IIOMOIIBIO MHAYKIMHM U PacCyXIaThb JEAYKTHBHO,
MCIIOJIb30BaTh 0000LIEHUE U KOHKPETU3ALINIO, a0CTparupOBaHKe U aHAJIOTHI0, (POPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone nzyuyenust yueOHOro Kypca «Anredpa v Hayajla MaTeMaTHUYECKOTO aHaTH3a
oOyuaroluecs: NoJy4aroT HOBBIM OMBIT pEIeHUs MPUKIIAJAHBIX 33/1a4, CAMOCTOSITEIbHOTO
IIOCTPOEHUSI ~MaTeMaTUYECKUX MOJENEH pealbHbIX CHUTyalud, WHTEPIPETALMH
MOJIYYEHHBIX PEIICHHM, 3HAKOMSITCS ¢ IPUMEpPaAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCSI MATEMAaTHYECKUMU OTKPBITUAMH U UX
aBTOPAMH.

VY4eOHbIif Kypc 001aJaeT 3HaUUTEIbHBIM BOCIUTATEIbHBIM [TOTEHIIUATIOM, KOTOPBIN
pean3yeTcs Kak yepe3 yueOHbII MaTepuall, CliocoOCTBYOUINI (P OPMHUPOBAHHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk W 4epe3 cHelupuKy ydyeOHOM [eATeNbHOCTH, TpeOyrolen
MPOJIOJKATENFHON KOHUEHTPAIMM BHUMAHHUSI, CAaMOCTOSTEIBHOCTH, AKKypaTHOCTU H
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe MeTouKu 00yueHus anreOpe 1 Hauajgam MaTeMaTHYeCKOT0 aHAIN3a JIEKUT
NEeSATEAbHOCTHBIN MPUHIIUI 00yYEHUSI.

B crpykrype yueOHOro kypca «AnreOpa M Hadajga MAaT€MaTUYECKOTO aHAIM3a»
BBIJICJICHBI CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE TUHUM: «HHCTIa U BBIYUCIEHUSY,
«DyHKMu U rpadgukuy, «YpaBHEHUS M HepaBeHCTBa», «Hauama mareMaTHdeckoro
aHanu3a», « MHOXKeCTBa U JJOTMKa». Bce OCHOBHBIE COJIEPKATEIbHO-METOAMYECKUE TUHUN
U3y4aroTCsd Ha NPOTSHDKEHMHM JBYX JIeT OOydeHUsT Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl, €CTECTBEHHO IOIOJIHAS JPYr Jpyra M IOCTENEHHO HachIIasiCh HOBBIMU
TeMaMu U pazzfenamu. J[aHHBIN y4eOHBIN Kypce SIBISE€TCS MHTETPATUBHBIM, MOCKOJIBKY
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oOBenuHsET B ce0e coaepikaHne HECKOIbKUX MAaTEeMATHUYCCKUX JUCITUIUIMH, TAKUX Kak
anre0dpa, TPUTOHOMETPHS, MATEMAaTUIECKAN aHAIIN3, TEOPUST MHOKECTB, MaTEMaTHYECKas
noruka u apyrue. [lo Mepe Toro xak oOyuaromuecs OBIaJACBAOT BcE Oosiee MHUPOKUM
MaTeMaTUYECKUM  amnmapaTtoM, Yy HHUX  TOCIEIOBaTelbHO  (GOpMHUpYETCS U
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MATEMAaTHYECKYIO0 MOJENb PEaIbHOM CHUTYaIlHH,
MPUMEHATh 3HAHUWS, TOJIYYCHHBIE NPH HM3YYCHHH Yy4eOHOTO Kypca, IS PEIICHUS
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTHYeCcKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOaUYECKass JUHUA «Yucna W BBIYHMCICHUS) 3aBEpIIaeT
(dhopMHUpOBaHNE HABBIKOB HCTIOIB30BAHMS IEUCTBUTENIBHBIX YUCEI, KOTOPOE ObLIIO HAYaTO
Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpeaHero oOuiero oopasoBaHus
oco0oe BHHMaHHE yAeIsIeTCs (POPMUPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYHCIICHUMH,
BKJIFOYAIONIUX B C€0Sl MCIIOJIb30BAaHUE PA3TUYHBIX (DOPM 3aMKCH YMClia, YMEHHUE JeNaTh
MIPUKHUJIKY, BBITIOIHATH MPUOIMKEHHBIC BBIYUCIICHUS, OIIEHUBATh YHUCIOBBIE BHIPAKECHHUS,
paboTaTh ¢ MaTeMaTHYECKMMH KOHCTAaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA
HATypalbHBIX, IICNBIX, PAIMOHAIBHBIX ¥ JCUCTBUTEIBHBIX YHCEN JOTOIHSIIOTCS
MHOKECTBOM KOMIUICKCHBIX 4YHCell. B KakJIOM M3 3THX MHOXKECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHBIE MY CIIeIIM(PUIECKUE 33741 U OTIEpAIliH: JISJICHUE HaIleJI0, OTIEPUPOBAHHE
OCTaTKaMW Ha MHOXECTBE IENbIX 4YHCEN, OCOObleé CBOWCTBA pAalMOHAIBHBIX U
HUPpAlMOHATBHBIX YHCE, apu(PMETHUSCKHUE OIepallui, a TakKKe H3BJIICUEHUE KOPHS
HAaTypaJbHOM  CTEIEHM HAa  MHOXKECTBE  KOMIUIGKCHBIX  YHCEN.  biaromaps
MOCJICIOBATEILHOMY PACIIMPEHUI0 Kpyra HCIOJIb3YEMbIX YHCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TPUMEHEHUs IS PEIICHHS pa3MyHbIX 3a1ad  (QopMupyercs
MIPE/ICTABJIICHUE O €MHCTBE MATEMAaTHKU KaK HAyKd U €€ PO B MOCTPOSHUU MOJeNen
peaJbHOr0 MUpA, MIUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETHU3aIU .

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTCs Ha MPOTSHKCHUH BCETO 00yUYeHUS
Ha ypOBHE cpeaHero oOiero oopa3oBaHus, TOCKOJIBKY B KaxaoM pasnaeine [Iporpammer
MPETYCMOTPEHO peIIeHNe COOTBETCTBYIONMIMX 3adad. B pesynpTaTe oOydarommecs
OBJIAJICBAIOT Pa3JUYHBIMH METOJAMH PEIICHUS PalMOHAIBHBIX, HPPAIlMOHAIBHBIX,
MMOKa3aTeNIbHBIX, JIOTApU(PMUICCKUX U TPUTOHOMETPHUYCCKUX YPAaBHCHHUM, HEPABECHCTB M
CHUCTEM, a TakKe 3ajadv, COoJepKalluX IMapaMeTphl. IlolydeHHBIE YMEHHS IIHPOKO
HCIIOJIB3YIOTCSl TIPY MCCIICIOBAaHUU (DYHKITUI C MOMOIIBIO MPOU3BOIHOM, TP PEIICHUN
MPUKIAAHBIX 33729 M 33/7ad Ha HAXOXKJEHWE HAWOONBIINX W HAUMEHBIINX 3HAYCHHM
dbyukiuu. JlaHHas cojepskatesibHas JMHUS BKJIOYaeT B cels Takke (popMHUpOBAHUE
YMEHUN BBINOJNHATh pacu€Thl 1O (QopMysaM, MOpeoOpa3oBaHUsi palUOHAIbHBIX,
UPpAIMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKEHUH,
coJiepKaIuX CTeNeH u Jorapudmel. biiaromgaps n3ydeHuto aredpandeckoro Marepuaia
MIPOUCXONT JaTbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBITTUICHUS
oOyuvaronuxcsi, (GOPMUPYIOTCS HABBIKU JEAYKTUBHBIX pACCYKJEHUU, pabOThl C
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CUMBOJIBHBIMH (hOpMaMH, MPEICTaBICHHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE
pPaBEHCTB U HEpaBeHCTB. Anredpa npeaiaraeT 3GPeKTUBHbIE HHCTPYMEHTHI JIJIS1 PEIICHUS
MPAaKTUYECKUX M €CTECTBEHHO-HAayYHbIX 3a/Jad, HarjasgHO JEMOHCTPUPYET CBOHU
BO3MOYXHOCTH KaK sI3bIKa HAyKHU.

CopepxarenpHo-MeTonuyeckass  JiuHUA  «DyHKUMM W rpa@uKu»  TECHO
neperieTaeTcs ¢ APYTrUMH JTUHUSAMHU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE
3a1a€T  TOCJIENOBATENBHOCTh  M3Y4YEHHs ~ Marepuana. M3ydeHwe  CTENEHHOH,
MOKa3aTeNbHOM, JorapuMUUECKOil U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOWCTB U
rpauKoB, UCIIOJIb30BaHUE (PYHKIMH I PEIICHUs 3a7a4 U3 APYTruX y4eOHBIX NPEIMETOB
Y pealbHON KM3HU TECHO CBA3aHO KaK ¢ MaTEMATHYECKUM aHAIU30M, TaK U C PEILICHHEM
ypaBHEHUM W HepaBeHCTB. [Ipu 3ToM Oosblioe BHMMaHue yzensercss (OpMUPOBAHHUIO
YMEHUS BbIpaXaTh (OpMyJIaMd 3aBUCHUMOCTH MEXAY pa3IMYHbIMU BEJIMYMHAMU,
UCCIIEIOBaTh IMOJIy4eHHble (yHKUIMH, CTpouTh uX Trpaduku. Marepuan >ToU
COJIEpKATEeJIbHOM JIMHWM HalleJIEH Ha pa3BUTHUE YMEHHH W HAaBBIKOB, I103BOJIIIOIIMX
BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMYMHAMHU B Pa3Iu4HONW (opMe: aHaTUTHYECKOM,
rpaduueckoil u cioBecHO. Ero u3zydenne cnocoOCTBYET pa3BUTHIO alrOPUTMHYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass JauHusA «Hagasa MareMarnyeckoro a”ajin3a) I03BOJIAET
CYLIECTBEHHO PAaCIIMPUTh Kpyr KakK MaTeMaTHYEeCKUMX, TaK M NPUKIAAHBIX 33124,
JOCTYIHBIX 00YyYaromuMCs, TaK KaK y HUX MOSIBJISETCS BO3MOXHOCTh CTPOUTH IpauKH
CIIOXHBIX (DYHKLMHA, ONPEAEsITh UX HAauOOJbIINE U HAMMEHbIIINE 3HAYEHUsI, BBIUUCIATh
wioniaau Guryp u oObEMBI Tell, HAaXOAUTh CKOPOCTU U YCKOpPEHHUs mpoiieccoB. JlaHHas
coJlep KaTesIbHAs JIMHUSI OTKPBIBAE€T HOBBIE BO3MOXKHOCTH IOCTPOEHUS MATEMaTHYECKUX
MOJEJIEN peaJIbHBIX CUTYallUii, MO3BOJISIET HAXOAUTh HAWITy4Ilee pELICHUE B IPUKIIaIHbIX,
B TOM YHCIE€ COLMAIbHO-3KOHOMUYECKHX, 3a/adaXx. 3HAaKOMCTBO C OCHOBamu
MaTeMaTUYeCKOro aHajiu3a CHOCOOCTBYET pPa3BUTHIO aOCTpakTHOro, (HopMabHO-
JIOTUYECKOTO0 W KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yJaronuecs y3HaoT
O BBIAAIOLINXCS PE3yNbTaTax, MOJYyYEHHBIX B XOJI€ PA3BUTHS MATEMATUKU KaK HAyKu, U 00
UX aBTOpax.

ConepxxarenpHo-MeToquYecKas JUHUS «MHOXKeCTBa U JIOTMKa» BKJIIOYAET B ce0s
AJIEMEHTBI TEOPUH MHOXKECTB M MATEMAaTHYECKOW JIOTMKH. TeOopeTHKO-MHOXECTBEHHBIE
IIPEACTABICHNS] TPOHU3BIBAIOT BECh KYypC IIKOJBbHOM MaTeMaTUKW W MpejiararoT
HanOoJiee YHHMBEPCAIbHBIN S3bIK, OOBEAMHSIONIMN BCE pa3leibl MaTEeMaTUKH U e
IPWIOKEHUM, OHH CBA3BIBAKOT Pa3HbIE MAaTEMAaTHUYECKUE NUCHMILIMHBI U UX MPUIIOKEHUS
B eauHoe 1enoe. [loaromy BaxHO AaThb BO3MOXKHOCTH OOyYaromieMycs HOHMMATb
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MaTWKH W UCIOJIb30BaTh €ro s
BBIPAKEHHSI CBOMX MBbICIIEH. /[pyruM Ba)KHBIM PU3HAKOM MaTEMATUKHU KaK HAYKH CIIETyET
NpU3HATh CBOWCTBEHHYIO € CTPOrocTb OOOCHOBAaHUIl M CIIEOBAHHUE ONPENECIEHHBIM
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MpaBujaM IMOCTPOCHHS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTHYECKOM
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS 00Y4YaOIIUXCsl, TTO3BOJISET UM
CTPOUTh CBOM PACCYXKJEHHUS Ha OCHOBE JIOTMYECKUX TMpaBui, (opMUpYeT HaBBIKA
KPUTHYICCKOTO MBIIILJICHUS.

B yueOHOM Kypce «AnreOpa m Hayajga MaTeMaTHUYECKOTO aHaIN3a» MPHUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE TPHU3BAHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJIENICH peabHBIX CUTYAITUH, NCCICAOBAHMS ATHUX
MoJIeJIell ¢ TIOMOIIBIO aIapara aareOpsl 1 MaTeMaTHYSCKOTO aHaanu3a, HHTEPIpETalUN
MIOJIYYCHHBIX PE3yNIbTaTOB. Takue 3a7aHus BIVICTCHBI B KaXKIBIH U3 Pa3IeJIOB MPOTrpaMMBI,
ITOCKOJIBKY BECh Marepuall yu4eOHOro Kypca IIHPOKO HCIIONB3YeTCS I PEIICHUs
NPUKIAAHBIX 3a7ad. [IpW pemeHnr peadbHBIX NPAKTUYCCKUX 3aJad O0ydJaromuecs
Pa3BUBAIOT HAOJFOMATEILHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpodiieMy. [leaTenbHOCTh Mo
(hOpMHUPOBAHMIO HABBHIKOB pEIISHUS] MPUKIAAHBIX 3ajlad OpraHu3yeTcss B IIpolecce
M3YUYCHUS BCEX TEM YUeOHOTO Kypca «Anredpa u Havajga MaTeMaTHIeCKOTO aHAIIA3ay.

Ha wm3ydenme ydeOHOro Kypca «Anrebpa W Havajlla MaTEMaTHYCCKOTO aHAIIA3ay
otBoauTcs 272 gaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 gacos
(4 gaca B HezeIIO).
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COAEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. IlpumeHneHue npobeil W MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, ITpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NPEeCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW nepemMeHHO#. JleleHne MHOroudjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

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

[Toka3atenbHble ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.
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Pemienne cucteM JIMHEMHBIX YpaBHEHHMW. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4yeHus1 PyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU Kak PyHKIUU 0OpaTHOU CTENEeHN
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

@DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHHUS MaTEMaTHMUECKOTO aHaJM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pOoCcT. Yncno e. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.
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HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
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 JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.
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[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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 IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3a]adyax, JUIsl OINPENENIEHHMs CKOPOCTH M YCKOPEHMsS IpoLecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHrne MHTErpaja s HAXOXKICHHS IUIOAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX

YPaBHCHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  NPOodEeCCHOHAIIBHOW  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MAaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPUTECPUHU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApIryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:
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UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeDUUUTH MHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(GOPMaLIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATH U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4d, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJIAITh IJIaH, aITOPUTM PELICHHS 3a/1auH, BEIOMPAThH CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENbHON  pediekcuu Kak  OCO3HaHUSs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTHMH YI€HAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAIA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;
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CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHT€HC YHMCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pallOHAJIBHBIX YPaBHEHUM, MPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUsA
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTI'OYIEH C OCTAaTKOM, TeopeMmy be3dy m Teopemy Buera mis
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
MPUMEHSTh ONPEACIIUTENIN I PELIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOpHSIMHU Il TpeoOpa3zoBaHUs
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSMHU: HPPALMOHANBHBIE, MOKa3aTeIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;
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IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUYECKOE YpPABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAaHUEM allliapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUAMHU: OOJACTH OIpPENETICHUS U MHOXXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE M HAuUMEHbIIEe 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM OKA3aTEeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBA M rpauKH, HCHOJB30BaTh MX TpaduKH AJs pPEHIeHUs
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlady U3 JPYruX y4eOHBIX MPEeIMETOB M peallbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKasi POrpeccHsl, TMHENHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO

XapakTepa,
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cBOOOHO OTIEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHUYEHHBIC IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIHH
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HarypanbHbBIX 4yucen g pelieHus 3a7ad, NPUMEHSTh alrOpUTM
EBxnupa;

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

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:
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CBOOOJHO OMNEPUPOBATh MOHITUSMH: HUPPALUOHAIBHBIC, MOKA3aTelIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 17T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU

IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUUECKUX
(yHKmii;

HpI/IMCHHTB (bYHKHI/II/I JJIs1 MO)ICHPIpOBaHI/IH U HCCICOA0OBAHUA peaHBHBIX
POIIECCOB.

Hauana MaTeMaTH4eCKOro aHaIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOAWTh HanOoJbIllee U HAMMEHbIIIEe 3HAUCHUST (PYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO Ui HAXOXKJIEHUS HAWIydIlIero peuieHus B
MPUKJIATHBIX, B TOM YHCJIE COLMATbHO-9KOHOMHUYECKHUX, 3a/1a4ax, s OTpeAesICHuUs
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;
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cBOOOZHO OMNEpUPOBATh TMOHATUSAMU: IEepBOOOpa3Hasi, ONpeACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMEThb MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /it HaumeHoBaHue pa3iejioB H TeM Konu4yecTBo yacos DnexTponubie (LU(POBbIE)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.
1 MHorounensl. PaniioHanbHbIe ypaBHEHUS 24
U HepaBeHcTBa. CHUCTEMBI TMHEMHBIX
ypaBHEHUI
9 @®yukuuu u rpapuku. CreneHHas 12
(GYHKIHUS C LETBIM ITOKa3aTelieM
3 Apudmerndeckuii KOpeHb N-0l CTENIECHHU. 15
HppaunoHanbHble ypaBHEHUS
4 [ToxazatenpHas ynkius. [TokazarenpHbIe 10
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 18
Jlorapudmuueckre ypaBHeHUs
5 TpuronomeTpruyeckue BeIpaXXKeHUS U 99
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IPOTPECCHU 10
HenpepsbiBabie Gpynkiuu. [Iponssonnas 20
9 [ToBTOpeHwue, o606meH1/vle, 5
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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11 KJIACC

Ne /it HaumeHoBaHue pa3aesioB U TeM KoauuecTBo yacos DileKTpoHHbIE (LA(POBDIE)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
1 I/ICCJ'IC,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 99
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12
3 I'paduxu TpUroHOMETpUUECKUX (PYHKIIHI. 14
TpuronomeTpuyecKre HEpaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24
norapuMuuecKre HepaBeHCTBA
5 Kommiekcubie uncna 10
6 Harypasnbnbie u 1iesnsie yucia 10
CucreMsl paliioHaIbHBIX,
7 UPPALMOHATILHBIX IMOKA3aTEIbHBIX U 12
norapu(pMHUUECKUX ypaBHEHHIMA
8 3amaun ¢ mapaMeTpamu 16
9 [ToBTOpEHwUe, 0606H16HI:IG, 16
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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INnct cornacoBaHusa k gokymeHTy Ne 22 ot 31.08.2023
MHnymaTtop cornacosaHna: MmHuatynnud b.X. Oupektop
CornacoBaHue nHuuumposaHo: 31.08.2023 12:52

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 MuuatynnuH b.X. 31.08.2023 - 12:53

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 22 ot 31.08.2023. UcnonHutens: MHuaTynnuH B.X. B INEKTPOHHbBIA
CrpaHunua 23 3 23. CTpanuua cosaaHa: 31.08.2023 12:53 =¥ TATAPCTAH



