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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SBIAECTCA OJHUM U3
HamboJee 3HAYMMBIX B MPOTrpamMMe CpPeAHero oO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYHBAET MHCTPYMEHTAIbHYIO 0a3y JUisl M3y4Y€HHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C Ipyroil CTOPOHBI, (POPMHUPYET JIOTMUECKOE U aOCTPAKTHOE MBIIUICHUE
oOyJaromuxcsi Ha ypoBHE, HEOOXOAUMOM JUJIsl OCBOCHHsI MH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPHM, CIOBECHOCTH M JAPYIUX JUCHMIUIMH. B pamkax paHHoOro ydeOHOro Kypca
oOydJarouiecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIupyeT CBOM AOCTIKEHHUS B MaTeMaTuieckou popme.

VY4eOHbIi Kypce anreOpbl U Hauaja MaTEMaTHYECKOTrO aHajIu3a 3aKia/ibIBa€T OCHOBY JUIA
YCIEIIHOTO OBJAJEHUSl 3aKOHAMU (U3UKH, XUMHUH, OMOJIOrMHM, NOHHMAaHHUS OCHOBHBIX
TEHACHIINIA Pa3BUTHUA SKOHOMHUKHU U OOIIECTBEHHOW YKU3HHU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO MCTOIB30BATh UX IS
JanbHeulero o0pa3oBaHUs W B IIOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOIMMM KOHCTPYKLMSIMH ajireOpbl M MaTeMaTUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb,
JOKa3bIBaTh YTBEPKIACHUS C MTOMOIIBI0 MHAYKIIMH U PACCYKIaTh A€ TyKTUBHO, UCIOIB30BATh
000011IeHHEe U KOHKPETU3alWI0, a0CTparupoBaHUe W aHAJIOTHIO, POPMUPYET KPEaTUBHOE U
KPUTUYECKOE MBIIIUICHHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa um Hayajga MaTeMaTHYECKOTO aHaIU3a»
oOyJaroluecs: MoJly4aloT HOBBIM ONBIT pPELIeHMs] MPUKIATHBIX 3a/1ad, CaMOCTOSITEIbHOTO
MOCTPOCHUS MaTEMaTHUYECKUX MOJICIeH peaIbHbIX CUTYyalluid, HHTEPIPETALNN TMOTyUYeHHBIX
pELIeHM, 3HAKOMSTCS C IPUMEPAMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEHN B MIPUPOE, HAyKe
U UCKYCCTBE, C BBIJAIOLUIUMUCS MAaTEMaTUYECKUMU OTKPBITUAMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00janaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepuall, ClOCOOCTBYIOMINI (POPMUPOBAHUIO HAYUHOTO
MHUpPOBO33pEHHUs, TaK M 4Yepe3 cneuupuky Yy4yeOHOW JeATeNbHOCTH, TpeOyrouei
NPOAODKUTEIbHOW KOHILIEHTPAlUM BHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIy4YE€HHBIN pe3ybTarT.

B ocHoBe MeToauku oOyueHus anreOpe ¥ HayalaM MaTeMaTHUYECKOIO aHAIM3a JICHKUT
AESTeIbHOCTHBIN MPUHITUI O0YUYCHHSI.

B crpykrype ydeOHOro kypca «Amnrebpa ¥ Hadaja MaTEMaTHYECKOIO aHaJIM3a»
BbIJICJICHBI CJEAYIOUINE COAEpKATeIbHO-METOANYECKUE JIUHUM: «Yucaa U BBIYMCICHUSY,
«DyHKIUYU U rpaukmy, «YpaBHEHUS U HEpaBeHCTBay», «Hauana mareMaTnyeckoro aHain3ay,
«MHoxecTBa U Jorvka». Bce 0OCHOBHbBIE cOEepXKATEIbHO-METOANYECKUE JTUHUN U3Yy4arOTCs
Ha MPOTSHKEHUU IBYX JIET 00y4YeHHs Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus, ECTECTBEHHO
JOTIOJTHSAS APYT JIpyra W MOCTETICHHO HACHINIASCh HOBBIMH T€MaMH W pasaenaMu. J[aHHBIN
y4eOHBI KypC SIBISIETCSA HMHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B cebe cojeprkaHue
HECKOJIbKUX MaTeMaTU4YeCKUX JAMCLUUIUIMH, TaKuX Kak anredpa, TPUTOHOMETpPUS,
MaTeMaTUYECKUN aHalIu3, TEOpUs MHOXKECTB, MaTeMaTudeckas joruka u apyrue. Ilo mepe
TOT0 Kak OOy4arolyecsl OBJIAJEBaOT BCE 0oJiee MIMPOKUM MATEMaTHUECKUM allaparoM, y



HUX  TOCJEAOBAaTEIbHO  (OPMHUPYETCSI U COBEPIICHCTBYETCS  yMEHUE  CTPOUTH
MaTeMaTUYECKYI0 MOJIeNIb PEalbHON CUTyalluu, MNPUMEHSATHh 3HAHUSA, MOJYYEHHbIE NpHU
U3y4eHUH Y4YeOHOro Kypca, [UIsl pEeHIeHUs CcaMOCTOSATEIbHO  Cc()opMyIMpOBaHHOM
MaTEeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-METOAMYECKAasT JUHUS «Yuclia W BBIUKMCICHUS»  3aBEpUIACT
(hopMHUpPOBaHNE HABBIKOB MCITOJIH30BAHUS ICUCTBUTEIIBHBIX YHCEI, KOTOpPOE ObUIO HA4aToO Ha
ypOBHE OCHOBHOTO 00111€T0 00pa3oBanusi. Ha ypoBHe cpeaHero o0uiero oopazoBanus ocodoe
BHUMAaHHE yJeseTcsi (GOPMUPOBAHHUIO HAaBBIKOB PAIIMOHAIBHBIX BHIYMCICHHUM, BKIIOYAIOIIUX
B ce0s HCMOJb30BAHHME pPA3TUYHBIX (OPM 3alMKMCH YHUCIA, YMEHHUE JeNaTh MNPUKUIKY,
BBITIOJTHATh TPUOJIMKEHHBIC BBIYMCIICHHSI, OICHUBATh YHCIIOBBIC BBIpaKCHHS, paboOTaTh C
MaTeMaTUYECKUMU KOHCTaHTaMU. 3HAKOMbIE OOYYalOlIMMCSi MHOXECTBAa HaTypalbHBIX,
LEJbIX, PALMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI JOMOJHAIOTCI MHOKECTBOM KOMILIEKCHBIX
yucen. B kaxaoM U3 3TUX MHOXKECTB PaCCMaTPHUBAIOTCSI CBOMCTBEHHBIE €My clielupuiecKue
3a/1ayy ¥ ONepaluu: AeJICHUE HAlleJI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE LIEJIBIX YHCET,
0CcOObI€ CBOMCTBA PAlIMOHAJIBHBIX U UPPALMOHAIBHBIX YKCEIl, apuPMeTHUecKue onepaiuu, a
TaKKe€ WU3BJICYCHUE KOPHSA HATYpajJbHOM CTENEHHM Ha MHOXKECTBE KOMIUJIEKCHBIX YHCET.
biiarogaps nocienoBaTebHOMY PaCHIMPEHUIO Kpyra UCIOJIb3YEMBIX YMCEN U 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TNPUMEHEHUS IS pEeHICHUs pas3IudHbIX 3a7ad  (GOopMUPYETCs
MPEJCTABICHUE O €AMHCTBE MATEeMaTHKH KaK HAyKd M €€ pOJIM B MOCTPOCHUU MOENEH
peasbHOro MUpA, MUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHUS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSKEHUU BCEro 00yUueHus Ha
YpPOBHE cpeaHero oOmero o0pa3oBaHMs, IMOCKOJIbKY B KaxkaoMm paszzaene [IporpamMmbl
MPEAYCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3adad. B pesynbpTate oOydaromumecs
OBJQJCBAIOT PA3IMYHBIMM METOJIaMH  PELICHUS] PaAlMOHAJIBHBIX, HPPALUOHAIIbHBIX,
MOKA3aTeNIbHBIX, JOTapU(PMUUYECKUX M TPUTOHOMETPUUYECKUX YpaBHEHUU, HEPABEHCTB M
CUCTEM, a TakXKe 3ajad, coiepkamux napaMmerpbl. IlojlydeHHbIE YMEHHS IIHPOKO
UCTIONIB3YIOTCS MPU HCCIECNOBAHUU (PYHKIIMH C TIOMOIIBI0 TPOW3BOJHOM, MPHU PEIICHUU
MPUKJIAHBIX 3a7a4 W 3aJad Ha HaXOXJCHHE HauOOJbIINX U HAUMEHBIIMX 3HAYCHUI
dbyukiuu. [lannas conepkaTenbHas JIMHUS BKIIIOUAET B ce0s Takxke (POpMUpPOBAHUE YMEHUIM
BBITIOJIHATh Pacy€Thl 1Mo GopmyliaMm, NMpeodpa3oBaHUs PALMOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TaKKe BBIPAKECHUM, COAEpKAIMX CTENEHU U
norapudMbl. brarogaps n3ydeHuio aareOpanyeckoro marepuaia MPOUCXOAUT JalibHEHIee
pa3BUTHE AJTOPUTMHYECKOTO U aOCTPAKTHOTO MBINUICHHUS OOydYaromuxcs, (popMUpYOTCs
HaBBIKU JIEAYKTUBHBIX pacCykJAeHUM, pabOThl C CUMBOJIBHBIMH (OpMaMu, MPeCTaBICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB. AyreOpa mpeaiaract
7 (PeKTUBHBIE MHCTPYMEHTHI JJIsl PEIICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsi{HO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK A3bIKa HAYKH.

ConepxaTtenbHo-MeToAnYecKast TMHUSA « DyHKIIUU U TpapuKM» TECHO MEPEIIeTaeTCs C
IpPYrUMHU  JIMHUSMH  y4eOHOTO Kypca, I[IOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT
MOCJIEIOBATENPHOCTh M3YUYCHMsI Marepuana. 3ydeHue CTeneHHOM, MOKa3aTeIbHOM,
gorapuMUUECKOd U TPUTOHOMETPUYECKHX (PYHKIUH, HUX CBOMCTB U TIpaduKoOB,
UCIOJIb30BaHUE QYHKUUN JUIsl pelIeHus 3a/lay U3 APYruX y4eOHbIX MPEAMETOB U peaabHOM



U3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHHUUN U
HepaBeHCTB. [Ipu 3ToM O0mbIIOe BHUMaHUE yaenseTcs (OopMUPOBAHUIO YMEHUS BBIpAkKaTh
dbopMynaMu 3aBUCHUMOCTH MEXKIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEOBATh IMOITY4YEHHBIC
byHKIMHU, CTpouTh ux rpaduku. MaTepuanl 3TOH COAEp)KATEIbHON JMHUU HaleJIeH Ha
pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIOIINX BhIPAXKaTh 3aBUCUMOCTH MEK/Ty BETUYMHAMHU B
pasnTuIHON hopMe: aHATUTHIECCKOH, Tpaduueckoi u ciioBecHor. Ero nzydenue crmoco0cTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIIEHUIO U KOHKPETU3AlUU,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas uaus «Hadana MareMaTrueckoro aHajan3ay Mo3BOJISET CYIIECTBEHHO
pacIIMPUTh KPYT KaK MATEMAaTUYECKUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYITHBIX 00y4YaroINMCS,
TaK KaK y HUX IMOSBIISICTCS BO3MOXXHOCTD CTPOUTH Tpa(UKHU CIOKHBIX (PYHKITUH, OTIPEIEIATh
UX HauOOJIbIIIME M HAUMEHBIIHNE 3HAYCHUS, BBIUMCIATH IUIOMIAAU (UTYp U OOBEMBI Tel,
HaxXOJUTh CKOPOCTH U YCKOPEHHUA MpoleccoB. J[aHHas coaeprKaTelibHasl JIMHHUS OTKPBIBAET
HOBBIC BO3MOKHOCTHM TIOCTPOCHHSI MAaTeMaTUYECKUX MOJIENEel pealbHbIX CHUTYyallWi,
MO3BOJISIET HAXOJWTh HAWIIy4Illee PEIICHHWE B MPHUKIAIHBIX, B TOM YHUCJIE COIHUAIBHO-
HKOHOMHUYECKHUX, 33]1a4axX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOIO aHAJIM3a CIOCOOCTBYET
pPa3BUTHIO  aOCTpakTHOro, (POPMaAIBHO-IOTUYECKOTO W KPEATUBHOTO  MBIIUICHUS,
(GhopMHUpPOBaHUIO YMEHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE
1 uckyccrBe. OOyyaromuecs: y3HaIOT O BBIJAIONIMXCS pPe3yJIbTarax, MOJy4YeHHBIX B XOJE
pa3BUTHS MAaTEMATUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOUYECKass JUHUS «MHOXECTBa M JIOTMKA» BKIIOYAeT B ceOs
AJIEMEHTBl TEOPUM MHOMXKECTB U MATEMAaTUYECKOW JIOTUKH. TeOopeTHKO-MHOKECTBEHHbIC
MIPEACTABJICHUS] TIPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTEMaTUKHU M MpejiararoT Haubosee
YHUBEPCAIBHBIN S3BbIK, OOBEIUHSIONUNA BCE pa3/iesibl MaTEMaTUKU U €€ MPUIOKEHUM, OHU
CBSI3BIBAIOT Pa3HbIe MaTEMaTUYECKUE TUCUMIUIMHBI U UX TMPUIIOKEHUS B €IUHOE IIEJI0E€.
[ToaTOMYy Ba)KHO 1aTh BO3MOXKHOCTh 00Yy4aromeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHbIN
SA3bIK COBPEMEHHOW MaTeMaTHUKH W MCIOJIb30BAaTh €ro [JIs BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BakKHBIM MPU3HAKOM MaTeMaTHKHU KaK HayKH CJIEAYeT MPU3HATh CBOMCTBEHHYIO €il
CTPOrOCTh OOOCHOBaHUW U  CJIEIOBaHUE OMNPEACIEHHBIM MpaBWIaM  MOCTPOCHUS
J0KA3aTeNbCTB. 3HAKOMCTBO C JJEMEHTAaMHU MAaTEMaTUYECKOM JIOTMKH CHOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBINIICHUS OOyYarouuxcsi, IO3BOJSIET UM CTPOUTH CBOU
pacCyXJieHHsT Ha OCHOBE JIOTMUECKHX TMpaBwi, (HOPMUPYET HaBBIKM KPUTHIECKOTO
MBIIIICHUS.

B yueOHOM Kypce «AnreOpa ¥ Hauyajga MaTeMaTHYECKOTO aHAJIN3a» IMPUCYTCTBYIOT
OCHOBBl ~MaTeMaTHYECKOTO MOJCIUPOBAHUS, KOTOPBhIE€ TPU3BAHBI  CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJENEH peaqbHbIX CUTYAIlMid, UCCICIOBAHUS ITHX
MOJIeJIell ¢ TIOMOINBIO ammapara anreOpbl U MaTeMaTHYECKOTO aHain3a, WHTEPIPETAIluu
MOJTYYEHHBIX pe3yJibTaToB. Takue 3a/laHus BIUIETEHBI B KaXIbIM W3 pa3/elioB MPOrPaMMBI,
MIOCKOJIbKY BECh MarTepuaj Y4YeOHOro Kypca IIUPOKO HCIOJIb3YETCS JJig PEIIeHUs
MPUKIAAHBIX 3a/1a4. [Ipu pereHnn peaibHbIX TPAKTUIECKUX 3a/1a4 00YUaromnecsl pa3BUBAIOT
Ha0IIOAATEIbHOCTh, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh
aHajoruto, o000IIAaTh U KOHKPETU3UPOBATh Mpodiemy. [lesTenbHoCTh M0 (HOPMHUPOBAHUIO



HaBBIKOB PELICHUS MNPUKIAIHBIX 3a/Ja4 OpPraHU3yeTCs B IPOLIECCE H3YYEHUsI BCEX TEM
y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIHU3ay.

Ha wuzydenme ydeOHOro kypca «Airedpa M Hayajia MaTEMaTUYECKOrO aHaIU3a»
otBoauTCs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 yacos (4
yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yricia. OOBIKHOBEHHBIE U AECSITUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEUHBIE
nepuoanueckue Apoodu. [lpumenenue npoOeit v MPOLIEHTOB JJIs PEIICHUS MTPUKIAIHBIX 3a71a4
W3 Pa3JIMYHbIX OTPACICH 3HAHUHN U PEATTbHOM KU3HMU.

JleiicTButenbHbIe yncia. PaninoHanbHble 1 UppaoHaibHble Yhcia. ApupmMeTHiecKue
OIlEpalliy C ACUCTBUTEIBHBIMHA YMCIAMHA. MOyJIb NTEUCTBUTEIBHOIO YHUCIIA U €T0 CBOWCTBA.
[TpuOnm>k€HHBIE BBHIYMCICHUS, IpaBWIa OKPYIJICHUS, NPUKUIKA M OIEHKA pe3ysbTara
BBIYMCIICHUAN.

Crenenp ¢ nensiM nokaszareneM. bunom Herorona. Mcemosp3oBanne noaxoasuien
(bopMbI 3anKcy AEUCTBUTEIBHBIX YUCEI AJISl PELICHUS MPAKTUYECKUX 3a]a4 U MPEACTaBICHUS
JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM NTOKA3aTEIEM M €€ CBOWCTBA, CTENEHBb C JEHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm ymncna. CoiicTBa lorapudma. /leciTuuHble U HaTypalbHbIE JIOTapU(PMBI.

CuHycC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, ApKKOCUHYC U
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPABHEHUA-CIECACTBUA. HepaBeHCTBO, pellIeHre HEPAaBEHCTBA.

OCHOBHbIE METOJbl pEIICHUs LEeNbIX M JIpOOHO-pallMOHANBHBIX YpPaBHEHHH U
HEpPABEHCTB. MHOTOWIEHBI OT OAHOW MEpEeMEHHOU. JleneHne MHOrowieHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnensl ¢ uensiMu ko3ppunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

WppauroHaneHbie  ypaBHEHHs. OCHOBHBIE METOJBlI PELICHHS HpPPalMOHAIBHBIX
YPaBHEHUN.

ITokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHbBIX YPABHECHUM.

[IpeoOpazoBaHue BbIpaKeHU, COAEPKALUX JTOTapU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOAbl pELIECHUS JIOrapupMUUIECKUX
YPaBHEHUN.

OcHoBHbIE TpuroHomerpuueckue Gopmynsl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpKEHUH. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucrem JIMHEHMHBIX ypaBHEHHUW. Marpuia CUCTEMbl JIMHEMHBIX YPaBHEHUM.
Onpenenutens MaTpuibl 2X2, €ro reOMETPUYECKUIl CMBICT M CBOMCTBA, BBIYUCICHUE €TI0
3HAQ4YE€HUS, NPUMEHECHHE ONPEACIIUTENS Ul PELICHHUs CHCTEMBl JIMHEHWHBIX YPaBHEHUM.
Pemenne npukiiagHelxX 3a1ad ¢ MOMOLIBIO CUCTEMBI JIMHEHWHBIX ypaBHeHUU. MccinenoBanue
OCTPOEHHOW MOJENH € MTOMOIIBIO MAaTPHIL ¥ ONIPEIEITUTENCH.



ITocTpoeHne MaTeMaTHYECKUX MOJEIIEN PEAIbHOM CUTYallMH C IOMOIIBIO YPABHEHUN U
HepaBeHCTB. [IpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a1a4 U
3a/lay U3 pa3auvHbIX 001acTel HAyKH U peabHON KU3HH.

DOyHKUUM U TpaduKu

Oynkuus, crnocodsl 3ananus ¢yHKuuU. B3anmuo oOpatnbie QyHkimu. Kommosuius
byukuii. ['padux pyHkun. DnemeHTapHbIe IpeoOpa3oBaHus rpa@uKoB QyHKIIHA.

OO6mnactp ompeaeneHuss M MHOXeCTBO 3HaueHUM Gyukuuu. Hymu  yHkmm.
[IpomexxyTku 3HaKonocTossHCTBa. UETHBIC M Heu€THBIE (GyHKIMU. [lepuonnueckue QyHKIUN.
[IpomexxyTkr MOHOTOHHOCTH (yHKIHUU. MakcuMyMbl 1 MUHUMYMBI pyHKIu. HanGosnbiiee
Y HalMEHbIIee 3HAaYCHHsI (PYHKIIUU HA IPOMEKYTKE.

Jluneitnast, KBagpaTHdHas U JpOOHO-TMHEHHAs QyHKIUA. DJIEeMEHTapHOE UCCIICOBAHUE
U TIOCTPOEHUE UX IpaUKOB.

CrenenHas QyHKIUS C HATypaJbHBIM U LENbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpauk KOpHs N-0i CTENEHU KaK (PYyHKIIMU OOpAaTHOM CTENEHH C HATypalbHbIM
ITOKA3aTEIIEM.

[lokazaTenbHass u Jjorapupmuyeckas (yHKIMH, WX CBOWCTBA U TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peUIeHHs ypaBHEHU.

TpuronomeTrpuyeckasi OKPY>KHOCTb, ONPEIECICHUE TPUTOHOMETPUUECKUX (DyHKUIUN
YUCJIOBOTO apryMEHTAa.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTM B pEATbHBIX IMpoLeccax W ABICHHUSIX. [ papuku
pEAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4ecKOro aHaIu3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH. Meton
MaTeMaTUYECKOW NHAYKIIMU. MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIEA0BATENBLHOCTH. McTOpHs
BO3HMKHOBEHHUS MaTEMAaTUYECKOr0 aHAJIM3a KaK aHajanu3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U TreomMeTpuyeckas mnporpeccud. beckoHedHO —yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBAalOIIEH TIeOMEeTpUYECKOU
nporpeccuy. JIMHEWHBIM W DKCIIOHEHIMANbHBIM pocT. Yucno e. Popmyna CIOKHBIX
MPOLEHTOB. VICHOJNIb30BaHWE NPOTPECCHUU I PELICHMS PEANbHBIX 3aJad IPUKIATHOTO
Xapakrepa.

HemnpepriBable GyHKIMM W WX CcBOMCTBA. Touku paspbiBa. ACUMOTOTHI TpaduKOB
¢bynkumii. CBolcTBa QyHKIIMN HEMPEPBHIBHBIX HA OTpe3ke. MeToI UHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [[puMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMHN IS pEIICHUS 3a/1a4.

IlepBas u BTOpas mnpousBoAHble GyHKUMU. OnpeneneHue, reoMETPUYECKUN U
(U3UYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K TpaduKy QyHKITUH.

[IpousBognbie drmeMeHTapHBIX (QyHKIUNA. [lpow3BogHast CyMMBbI, TPOU3BEIACHUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHI.

MHoxecTBa M JIOTHUKA

MHO0€eCTBO, Onepalri HaJl MHOXKECTBAMU U UX CBOMCTBA. [narpammel Ditiepa—BeHHa.
IIprMeHenne TEOPETUKO-MHOKECTBEHHOTO annapara i OIMCAaHUs PEaJbHbIX MIPOLECCOB U
SBJICHHM, IPU PELLICHUH 3a]1a4 U3 JPYTUX Y4eOHBIX PEIMETOB.



Omnpenenenne, TeopemMa, CBOHCTBO  MAaTEeMaTHYECKOTO  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIC YPABHECHUS.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

Harypanenble u neneie yucna. lIlpumeHeHne NpU3HAKOB OEIMMOCTH LEJBIX YHCEIL,
HanOonbpIui o0mmit aenutens (nanee — HOJl) u HauMeHblliee oOlee KpaTHoOe (lanee —
HOK), octaTkoB 1o Mojtynto, anroputMa EBkinaa i pemieHus 3a1ad B LEJIbIX YUCIaX.

KommekcHble uncna. AnreOpanueckas W TpUTOHOMETpUYEcKas (OpPMBI 3aluch
KOMIUIEKCHOTO  uucia. Apudmernyeckue omnepauud € KOMIUIEKCHBIMU — YHUCJIAMHU.
N300pakeHre KOMIUIEKCHBIX YMCE Ha KOOpAMHATHOM mnockocTi. @opmyina Myaspa. Kopuu
N-OM CTENEHM U3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YMCEI JUISl PEIICHUS
($u3NYECKUX U TEOMETPUUYECKUX 3aa4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YpPaBHEHUW W HEpPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUW C MOMOUIbIO TPUTOHOMETPUYECKOU
OKpY’KHOCTH. Pernienne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METObI PELLICHUS TIOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALIUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METONBI  PEHIEHUS CHCTEM W COBOKYIIHOCTEM  pAallMOHAIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTEJbHbBIX U JOTapu(PMUUYECKUX YPABHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIprMmeHenue ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U
3a/lay U3 Pa3MYHbIX 00JIaCTe HAyKHW U PEAIbHOM >KW3HHW, MHTEPHPETalUUs MOJTYYEHHBIX
pPE3yJIbTATOB.

DOyHKUUHA U TpaduKu

I'padux kommosunuu ¢pyHkuuii. ['eomerpruyeckue 00pas3sl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPaPUKH.

I'paduueckue MeTonwl pellleHUs ypaBHEHH W HepaBeHCTB. ['paduueckue MeToJbI
peleHns 3a1a4 ¢ napameTpamu.

Ucnonp3oBanne rpadukoB (QYHKIHN 1T UCCIEIOBAHUS MPOILIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT ITPH PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX TPEAMETOB U PEaTbHOM )KU3HHU.

Hayaja MmaTeMaTH4eCcKOro aHajamnsa

[IpumeHeHne NPOM3BOJHOM K HcCCIeAOoBaHUI0 (GYHKUMA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxaenne HauboablIero 1 HAMMEHbIIEro 3HaYeHU I HenpephIBHON (pyHKIIUN
Ha OTPE3KE.

IIpuMeHeHne NMPOU3BOJHON I HAXOXKACHWS HAWIy4dlIero PELICHUS B NPUKIAIHBIX
3aja4ax, AJs ONpeAesIeHUs] CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMyJiol Wiu
rpaduxom.



[lepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hbie AIeMeHTapHbIX
¢byuxkiuii. [IpaBuia Hax0XKACHUS TEPBOOOPA3HBIX.

HNurerpan. ['eoMeTpuyeckuil CMBICT HHTErpajia. BbIUMCIEHUE ONPEeACIEHHOTO
uHTerpana o gpopmyne Herotona-JIeitonuna.

[Ipumenenre wHTETpana JUIsl HAXOXKICHUS ITUIOMAACH IIOCKUX (uryp u oO0BEMOB
r€OMETPUYECKHUX TEIL.

[Tpumepsl pelIeHU nrddepeHIanTbHbIX YPaBHCHUU. Marematuyeckoe
MOJIETUPOBAHHUE PEabHBIX MPOILIECCOB € MOMOIIbIO AU dEepeHITUANTBHBIX YPABHEHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULMK OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOLIECTBA, IPEICTABIEHNE O MATEMATHYECKUX OCHOBAX
(YHKIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBICHHM, MpOLEAyp TPa)kIaHCKOTO 00IecTBa
(BBIOOPBI, OMPOCHI U JIPYTO€), YMEHUE B3aMOJIEHCTBOBATh C COLIMAIIbHBIMUA UHCTUTYTAMH B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K MPOIILIOMY
U HACTOAIEMY POCCUMCKOM MAaTEMATUKH, LEHHOCTHOE OTHOLICHHWE K JOCTHKCHUAM
POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX
JOCTH)KEHU B IPYTUX HAyKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, Cc(HOopMHPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMUA, JTUYECKOIO IIOBEIEHHs, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHNN HAYKU U AEATEIBbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA1a B
MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

JCTETUYECKOE  OTHOLIEHHE K MHPY, BKIKOYAA OCTETHUKY MaTeMaTU4YECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pPeIICHUN, pPaCCYKICHUN, BOCHPUMMYUBOCTH K
MAaTeMaTUYECKUM aCIIEeKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKkoro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITh MaTeMaTHYeCKUE 3HaHUSI B HWHTEpecax
3I0pOBOro M 0€301acHOro odpasa >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe nMuTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PETYIsIpHAs pu3ndecKast
aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATENBHOCTBIO;

6) Tpy10BOr0o BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH TPYA0II00US, HHTEPEC K PA3IUYHBIM chepam
MpoQeCCUOHATILHOM EATETbHOCTH, CBA3aHHBIM C MATEMATUKOMN U €€ IPUII0KEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccu U peaTnu30BbIBATH COOCTBEHHBIC
’KU3HEHHbIC IJIaHBl, TOTOBHOCTh M CHOCOOHOCTh K MAaT€MaTHUYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO HAa TPOTSDKCHWHM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
pPELIEHNH NPAKTUYECKUX 3a7a4 MATEMAaTHUECKON HAIIPABICHHOCTH;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh JSKOJOTUYECKON KYJIbTYpbl, TMOHMMAaHUE BJIUSHUSA COLMAIBHO-
DKOHOMMYECKHX IMPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpeapl, OCO3HAHME



IJI00APHOTO  XapaKTepa JOKOJOTHYECKUX MPoOJieM, OpUEHTalus Ha TPUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JIJIs1 pELICHUs 3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpebl, INIAHUPOBAHUE
MIOCTYTKOB U OIEHKH WX BO3MOKHBIX TTOCJIEICTBUM SISl OKPY KArOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHNE MaTEMaTHICCKON HayKH Kak cepbl
YEeJIOBEYECKOW JCATEIbHOCTH, OJTamoB €& pa3BUTHS M 3HAYUMOCTH JUISI Pa3BUTHS
[IMBWJIM3AlIUM, OBJIQJCHUE SI3BIKOM MaTeMaTUKHM W MaTEeMaTHYEeCKOH KYyJIbTYypOH Kak
CPEACTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATh IMIPOCKTHYIO U HUCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TNOHATUAMH, (OPMYJIHPOBATH OMNPEACIICHHUS TOHSATHM,
YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJAacCU(UKAIMK, OCHOBAaHUS Jig OOOOIECHUS U
CpPaBHEHMUS, KpUTEPUU ITPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKJECHHUS: YTBEpIUTEIbHBIC U
OTpHUIlaTeIbHbIC, IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEUUs B pakTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKICHUSIX, TMpeajaraTb KpUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JIeaTh BBIBOJBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKJICHUM (TIpsSMbIe
¥ OT MPOTUBHOTO), BHICTpAUBATh APTYMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BBHIBOJIBL;

BBIOWpATh CMOCO0 pelieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOojiee MOAXOMSAIIMN C YY4ETOM CaMOCTOSITEILHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble uccieaoBarebCcKue 1eHCTBUA:

WCIIONB30BaTh  BONPOCHl  KAaK  MCCJIEAOBATEIbCKHII  MHCTPYMEHT  IO3HAHUSA,
dhopMyIHpoBaTh BOMPOCH], (QUKCUPYIOIIUE MPOTHUBOpEUHe, MpodsieMy, YCTaHABIMBATH
HMCKOMOE U JJaHHOE€, POPMHUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHCHUE;

MPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTUYeCKOr0 OOBEKTa, SIBJICHHUS, MPOIIECCA, BBHISBICHHUIO
3aBUCUMOCTEHN MEXTy OOBEKTAMH, SIBICHUSIMH, POTIECCAMU;

CaMOCTOSTENbHO  (opMysMpoBaTh O000OIIEHUS W  BBIBOJBI IO  Pe3yJbTaTam
NPOBEIEHHOTO HAOJIO/IEHUsI, MCCIEIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOIICHMIA;



MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTaTh MPENOIOKEHUS
O €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISABIISATH Ae(PUINTH HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC U JJIsI
pellIeHus 3a1auH;

BbIOMpaTh MHQPOPMAIMIO U3 MCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIW3UPOBATD,
CHUCTEMAaTH3HpPOBaTh M MHTEPIPETUPOBATh HMH(OPMAIUIO Ppa3IMYHBIX BHIOB U  (HOpM
HpeACTaBIICHUS;

CTPYKTYpUpOBaTh HWHGPOpPMALMIO, MPEACTaBIATh €€ B  Pa3IUYHbIX (opMmax,
WUTIOCTPUPOBATH TpapuIeCcKH;

OLICHMBATh HAAE&KHOCTh HH(MOPMALIMKA 1O CaMOCTOSATENBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHbBIE YHHBePCAIbHbIE YUeOHbIe TeHCTBHSA

Oo0menne:

BOCTIPUHUMATH ¥ (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSAMHU U ICIISIMU
OOIIeHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS B YCTHBIX M MMUCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHCHHS IO XOAY pEIICHHS 3aJa4d, KOMMCHTHPOBATH IOJyYCHHBIN
pe3yibTaT;

B X0JIe OOCYXICHHS 3a[aBaTh BOIIPOCHI TI0 CYIIIECTBY OOCYKIaeMO TEMBbI, TIPOOJIEMBI,
pelraeMoii 3a/1auu, BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA IIOMCK PEIICHUS, CONIOCTABIISTH CBOU
CYXKICHHS C CY>KICHUSIMU IPYTHX YIaCTHUKOB JIMAJIora, 0OHAPYKUBAThH Pa3IMune U CXOJICTBO
MO3UIUi, B KOPPEKTHOM (hopMe (HOpMYJIMPOBATH Pa3HOIIACHS, CBOM BO3PAKCHHS,

MPEJCTaBIATh PE3y/IbTaThl PEIICHUS 3a/1ayM, SKCIICPUMEHTA, UCCIICIOBAHUS, MTPOCKTa,
CaMOCTOSITEIIFHO BBIOMpAaTh (OpMaT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAUA U
0COOEHHOCTEH ayTUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBHUS

Camoopranuzamnus:

COCTaBJIAITh IIJIaH, QJITOPUTM PEIIEHUs 33/Ja4, BHIOMpATh CIOCOO pelIeHus: ¢ y4EToOM
MMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pelIEHUH ¢ y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

BJa/leTh HABbIKAMU TMO3HABATENbHON pedieKCHud KaK OCO3HAHHSA COBEPIIAEMBIX
JEHUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJAETh CIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJISl TPOLIECCa U PE3yIbTaTa PEMIEHUS MATEMATUYECKON 3a1a4H;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPHU PEIICHUU 3a0a4d, BHOCUTh
KOPPEKTHUBBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OLITHOOK,
BBIIBIICHHBIX TPYAHOCTEM;

OLICHHMBATh COOTBETCTBHE pe3yslbTaTa LEIM M YCIOBHUSIM, OOBICHATh NPUYUHBI
JOCTHKEHUSI WIM HENOCTH)KEHUS pPe3ysbTaTOB JEATENbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.



CoBMecTHasI 1eATEIbHOCTD:

MMOHMMATh ¥ HCITOJIH30BAaTh IPEUMYIIIECTBA KOMaHIHON W WHIMBH Iy JIbHON pabOThI IpH
pelieHNH y4eOHBIX 3ajad, MPUHUMATH I€Jb COBMECTHOH JCSITEIbHOCTH, IJIAHUPOBATH
OpraHu3aIui0 COBMECTHOM pabOThI, paclpeesiaTh BUIbI padoT, JOrOBapUBaThLCs, 00CYKIATh
MIPOIIECC U PE3YIHTAT PAOOTHI, 0000aTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B IPYMIIOBEIX popMax paboThl (0OCYKICHHSI, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMbD» U WHBIC), BBIOJHATH CBOKO YacTh PabOThI M KOOPAWHUPOBATH CBOU JCHCTBHUS C
JAPYTUMH YJICHAMH KOMAaHIbl, OIICHUBATh KA4eCTBO CBOCTO BKJIAJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonuny oOyuenuss B 10 kijiacce o0yyaromuiics MOJYYHUT CIEAYIOIIUE MPEIMETHbBIE
pEe3yJIbTaThl IO OTJIEIbHBIM TEMaM padoueil mporpaMmmbl yUeOHOT o Kypca « Airedpa u Hayana
MaTE€MaTHYECKOrO aHaJIU3a»:

Yucia 1 BBIYUCTICHUSA:

CBOOOJHO  ONEpUPOBaTh  MOHATHSAMHU:  PAlMOHAIBHOE  YHUCJIO, OECKOHEYHas
MepUOINYECcKast TpoOb, MPOUEHTHI, UPPALMOHATIBHOE YMCIO, MHOKECTBA PALIMOHAIBHBIX U
JNEHUCTBUTEIBHBIX YUCEI, MOAYJIb ACUCTBUTEIBHOTO YNCIA;

OPUMEHATh JApOOM M MPOLEHTHl JJs pEeHIeHHUs NPUKIATHBIX 3a4ad W3 Pa3IMuHbIX
OTpacJiel 3HAHUW U pEATbHOU KU3HU;

MPUMEHATh NPUOTMKEHHBIE BBIUMCIEHUS, MPAaBUIA OKPYTJICHUS, TPUKUAKY U OLIEHKY
pe3ysbTaTa BEIYMCICHUM;

CBOOOZIHO ONEpUPOBATh TMOHSATHEM: CTEMEHb C IEJIbIM IOKAa3aTeJIeM, HCIOJIb30BATh
NOIXOAITYI0 (POpMY 3alUCH IEHCTBUTENBHBIX YHCEN AJISl PELICHUs MPAaKTUYECKUX 3a1ad 1
MIPE/ICTABJICHUS IaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPAJIbHON CTENEHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIbHBIM ITOKa3aTeleM;

CBOOOZIHO OMEpUpPOBaTh MOHATHAMU: JIOrapudM YuCia, JECATHUUHBIE M HATypaJbHbIC
norapuMsl;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCJIOBOIO
apryMeHTa;

ONEepUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YHCIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUPOBAaTh TMOHSATHSMHU:  TOXIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUSI-CIICJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTh PA3JIUYHbIE METOJIbl PEUICHUS! PALMOHAIBHBIX U APOOHO-pallMOHATBHBIX
YPaBHEHUH, IPUMEHITh METOJI UHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CcBOOOHO ONEPUPOBATh MOHATHIMH: MHOTOWIEH OT OAHOW MEepEeMEHHOM, MHOTOUJIEH C
nenabiMi - Kod(dpuimeHTaM, KOPHU MHOTOWIEHA, MPUMEHSTHh [€JICHUE MHOrouYjeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera qyis pemienus 3anay;



CBOOOJHO OMEpPUPOBATh MOHATUSMH: CHCTEMa JIMHEMHBIX YpaBHEHW, MaTpHIIA,
OTIpEeAENUTENIb MaTPULIbl 2 X 2 U ero reOMETPUYECKHil CMBICI, MCIIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYUCICHUS €ro 3HaYeHUs1, MPUMEHSTh ONIPEIeTUTENH ISl PEIICHHUS
CUCTEMBbI JIMHEHHBIX ypaBHEHUHN, MOJIETUPOBATh PEabHbIE CUTYyallUU C MOMOIIbIO CUCTEMBI
JUHEWHBIX YpaBHEHUU, HCCIEAOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBIO MAaTpHIl U
oTpeaenuTeNiel, HHTEPIPETUPOBATH MOyUEHHBIH PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU JJIs TPeoOpa30BaHUsI BhIPAKEHUMH;

BBITIOJIHATh TIPEOOPAa30BaHUsl YUCIOBBIX BBIPAXKEHUH, COACp)KAIIUX CTENEHU C
palMoOHAIbHBIM [TOKa3aTelIeM;

MCIIONIb30BaTh CBOMCTBAa JorapudmoB i mpeoOpa3oBaHus JIOrapuhMUUECKUX
BBIPAKEHHN;

CBOOOZIHO  ONEpUPOBATh  MOHATHUSAMHU:  UpPpPALMOHAJbHBIE, I[OKa3aTelbHbIE U
JorapupMHUUECKUe YpaBHEHMs, HAXOAUTh HX PELIEHUS C MOMOIIBI0 PAaBHOCHIBHBIX
MIEPEXO0/I0B HJIN OCYIIECTBIISISI IPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (OpMynbl sl  TpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKCHUI;

CBOOOZIHO OINEpUPOBAaTh MOHITHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, MPUMEHATh
Heo0XoauMble (YOPMYJIbI AJIsl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHU;

MOJIETTUPOBATh peallbHbIe CHUTYyallMd Ha S3BIKE aireOpbl, COCTABISATH BBIPAXKCHHUS,
YpaBHEHHS, HEPAaBEHCTBA IO YCJOBHIO 3a/layH, HCCIEIOBaTh IMOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM ammapaTa ajareOpsl.

DYyHKIUMU U TPAPUKH:

CBOOOJTHO OTIEPUPOBAThH MOHATUAMU: (QYHKIUS, CIIOCOOBI 3aaHusl (PYHKIMH, B3aUMHO
oOpaTHble (PYyHKIMHU, KOMIO3ULMS (GYHKUUMA, rpaduK (PYHKUIMHU, BBIIOJHITH 3JIEMEHTAPHBIE
npeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOIHO OMEpUpPOBATh MOHATHAMH: 00JACTh OINpPENETCHUs] U MHOXKECTBO 3HAUCHUM
GyHKIUY, HYIH (PYHKUINH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBATh MOHATUSMHU: YETHBIE U HEUYETHBIC (PYHKIIMU, TIEPUOTUUECKUE
GYHKIIUN, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl U MHHUMYMBI (DYHKIIWH,
HauOoJIbIIIee U HANMEHBIIIEe 3HAaUeHNEe (YHKITUU Ha POMEKYTKE;

CBOOOJHO OMEpUPOBATH MOHATUSIMH: CTEIEHHAs (DYHKUHUS C HAaTypajdbHBIM U LEJIbIM
nmokasatesieM, TpaduK CTEIeHHON (PYHKITMU ¢ HATYpaJIbHBIM U IEJBIM MTOKa3aTesieM, rpaduk
KOpPHSI N-0¥ CTeTNeHN KaK GyHKIIMH 0OpaTHOM CTENEHH ¢ HATYpPaIbHBIM TOKa3aTeleM;

OTIepUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTWdHas U APOOHO-THMHEWHas (QyHKIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U MTIOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO OTEpUPOBATh MOHITUAMM: MOKa3aTeNbHas U Jorapupmuyeckas QyHKINU, UX
CBOICTBa U rpadUKH, UCIIOJIB30BATh UX IpaUKH sl pEIICHNUs YPaBHEHUM;

CBOOOHO OMEPHPOBATH MOHITHIMH: TPUTOHOMETPHUECKAs OKPYKHOCTh, ONPE/ICTICHIE
TPUTOHOMETPUYECKUX (PYHKIUN YUCIOBOTO apryMEHTa;

MCIOJNIb30BaTh Tpaduku (GyHKIUN 1715 UCCIeI0BaHUs MPOIIECCOB U 3aBUCUMOCTEN IpHU
pEIIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U pealbHOM KU3HU, BbIpaxaTh (HOpMyIaMu
3aBUCUMOCTH MEX]ly BEIMUYMHAMU;



Hauyana maTeMaTH4eCcKOro aHAJIU3A:

cBOOOJHO ONEPUPOBATh MOHATUAMU: apu(PMeTHyecKass U TeOMETPUIECKasi MPOTrPECCHs,
OECKOHEYHO YOBIBaIOIIasi reOMEeTpUYecKasl MPOrpeccusi, JTUHEHHBIM M AKCIIOHEHIIUATbHBIN
poct, hopmyJia CIOKHBIX MIPOLIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

MCIIOJIb30BaTh MIPOTPECCUH JIJISl PEIICHHSI pEalIbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa;

CBOOOZHO OMNEpPUpPOBaTh MOHATUSAMHU: TOCIEAOBATEIBHOCTh, CIIOCOOBI  3a/aHus
MOCJIeIOBATEIHbHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIC IOCJIEI0BATEILHOCTH, MOHUMATh
OCHOBBI 3apO’KJIEHHUS MAaTEMAaTHUYECKOTO aHaJIM3a KaK aHalln3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: HETIPEPBIBHBIE (PYHKIIMHU, TOUYKH pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI rpaduka GyHKIUY;

CBOOOJTHO OIEpPUPOBATH MOHITHEM: (DYHKIIHS, HETPEPhIBHAS HA OTPE3KE, MPUMEHATH
CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1a4;

CBOOOJTHO OMNEpUPOBATH TOHATUSIMH: I€pBas W BTOpas MPOU3BOJHBIC (YHKIINH,
KacarelibHasl K TpaduKy QyHKIUY;

BBIYHUCIIATh TPOW3BOJHBIE CyMMBI, TPOU3BEACHHS, YaCTHOTO M KOMIIO3UIIUU JBYX
(GyHKIHIA, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (yHKITHA;

UCIIOJIb30BaTh T€OMETPUUYCCKUN U (PUIUYECKUM CMBICIT MPOU3BOJAHOU [JISl PEIICHUS
3aj1ay.

MHoKecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpaIliy HaJl MHOYKECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr JJid ONHCAaHUS PEalbHbIX
MIPOIIECCOB U ABJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTHX yUYeOHBIX MPEAMETOB;

CBOOOJTHO OMNEPUPOBATH TMOHATUSMU: ONpENETIEHUE, TeOpeMa, ypaBHEHHUE-CIIEACTBUE,
CBOMCTBO MAaTE€MaTHYEeCKOTO OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCHIBHBIE YpaBHEHUS U
HEPAaBEHCTBA.

K xonmy oOydenust B 11 kiiacce oOydaromuiicss MOJYYUT CICAYIONINE TPEIMETHbBIE
pe3yabTaThl IO OT/ACIBHBIM TeMaM paboueil mporpaMmbl yueOHOTO Kypca «Anredpa u Hadama
MaTEMaTHYECKOTO aHAIIA3ay:

Yucia v BBIYMCICHUSA:

CBOOOMHO OMEpHpPOBaTh MOHATHSAMH: HATypajdbHOEC U II€JI0€ YHCIO0, MHOKECTBa
HATypaJbHBIX M IEJIBIX YMCEJ, UCIOJIb30BaTh MPU3HAKU JeauMocTh 1enbix yucen, HOJl u
HOK HarypanbHBIX Uncel JUIsl pelieHus 3a/1a4, IPUMEHSITh anroput™ EBkinuja;

CBOOOJHO OTEpUpPOBaTH MOHATHEM OCTAaTKa MO MOJIYJIO, 3alMChIBaTh HATYypalbHBIC
YHCIIa B Pa3JIMYHBIX MTO3UIIMOHHBIX CHCTEMaX CUHUCIICHUS;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX
YHCeN, MPEACTaBIATh KOMIUICKCHBIC YHUCIa B alreOpamvyeckol M TPUTOHOMETPUUYECKOMN
dbopme, BBITIOJIHATh apu(METUUECKHE OTIEpAIMH ¢ HUMHU M M300pakaTh Ha KOOPJIWHATHOM
MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpHPOBATH  TMOHATHSIMHU:  HPPAIMOHABHBIE, I[IOKa3aTeNbHBIC |
norapuMUUECKre HEPABEHCTBA, HAXOIWUTh WX PEIICHUS C TOMOIIBI0 PABHOCUIBHBIX
ePEeX00B;



OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUIECKOTO YPAaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HE00X0ouMbIe (DOPMYIIBI JIJIS1 PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IOHATHSAMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUSA, HAXOIUTh PEUICHUSI CUCTEMBI U
COBOKYMHOCTEH paIllMOHANTBHBIX, HUPPAIMOHATBHBIX, MOKA3aTeIbHBIX M JIOTApU(DPMHUIECCKUX
ypaBHEHUU U HEPABEHCTB;

pemaTth paluoHajdbHbIE, HppalMOHANIbHBIC, ITOKa3aTeJbHbIe, JIOTapuOMHUUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHUSI M1 HEPABEHCTBA, COAEPKAIIE€ MOIYJIU U TapaMeTpPBhl;

MPUMEHATh rpadUuecKue METOJbI JJISl PEIICHUS YPaBHEHH U HEPABEHCTB, a TAKKE
3a7a4 C IapaMeTpaMu;

MOJICTUPOBATh peaJibHble CHUTyalldd Ha SI3bIKE alreOpbhl, COCTABJIATH BBIPAKCHUS,
YpPaBHECHUSA, HEPABEHCTBA U MX CUCTEMBI IO YCJIOBHUIO 3a/1a4M, MCCIIEI0BAaTh MOCTPOCHHBIE
MOJIEH C UCIIOJIb30BAHUEM alllapara ajireopbl, MHTEPIPETUPOBATDH MOJYUYCHHBIN pe3yJibTart.

DOyHKUMU ¥ rpaduKu:

CTPOUTH TPaPUKN KOMITO3UIIMU PYHKIHM C TOMOIIBIO 3JIEMEHTAPHOTO UCCIEOBAHUS U
CBOMCTB KOMITO3HUITUHU ABYX (DyHKIIHI;

CTPOHTH TE€OMETpUUECKHE O0Opa3bl YpaBHCHHH W HEPaBEHCTB Ha KOOPJAMHATHOM
IJIOCKOCTH;

CBOOO/IHO OTNEPUPOBATH MOHATUAMU: TPAQUKUA TPUTOHOMETPUUECKUX (DYHKITUH;

IPUMEHSTH (DYHKITUH TSI MOJICIIMPOBAHMS M UCCIEA0BAHNS PEaTbHBIX IIPOIIECCOB.

Hauaja mareMaTH4eCKOIr0 aHAJIN3a:

WCIIOJIb30BaTh TPOU3BOAHYIO JUISI HCCICIOBaHUS (YHKIIMM HAa MOHOTOHHOCTH M
3KCTPEMYMBI;

HaxOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HaUCHUs (DYHKIIMU HEMIPEPHIBHON HA OTPE3KE;

MCII0JIb30BaTh MIPOU3BOHYIO ISl HAXO0XKACHUSI HAWJTyUIIIEro PelIeHUs B IPUKIAIHbIX, B
TOM YHCJIE COIUATBHO-3KOHOMUYECKUX, 3aJa4ax, JIJs ONpPEACICeHUsS CKOPOCTH U YCKOPECHUS
npoIiecca, 3aIaHHoro (GopMyJIon WU TpaPuKoOM;

CBOOOJHO OIEpUPOBATh TMOHIATUSIMU: TMEpPBOOOpa3Hasi, OMPEACIEHHBIM HHTErpal,
HaxOJUTh MEPBOOOpPA3HbIC AJEMEHTAPHBIX (DYHKIWNA M BBIYUCIISITH UHTETpai Mo Gopmyiie
Hrrorona-Jleiibnunna;

HaXOJIUTh TJIOMIAH TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 UHTETPAJIA;

UMETh MPEACTABICHUE O MAaTEMAaTUYECKOM MOJECIMPOBAHUM HA TPUMEPE COCTABJICHUS
nuddepeHInanbHbIX YPaBHEHUIH;

pemiaTh MPUKIIAIHBIC 33/1a4l, B TOM YHCIIC COIMATbHO-O9KOHOMHYECKOTO U (hU3UICCKOTO
XapakTepa, CpeICTBAMUA MAaTEMATHYECKOTO aHaIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

MHOXeCTBO
JIEHCTBUTEIILHBIX YHMCEIL.
MHOTrO4JICHHEI.
PanuonansHbIC
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

KoaudecTBo 4acoB

Bcero

24

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchl

OyHKIMU 1 TpaduKH.
Crenennast GpyHKIUS C
LeJIBIM [T0Ka3aTeNeM

Apudmernaeckuit
KOpEHb N-O CTEIICHH.
HppanroHanbHbie
ypaBHECHHUS

[TokazarensHast
byHKLHS.
[TokazarenbHbIE
ypaBHEHUS
Jlorapudmmueckas
byHKLHS.
Jlorapudmuueckue
ypaBHEHUS

12

15

10

18

Tpuronomerpuueckue
BBIPAKECHUS U
ypaBHEHUs

22

ITocaenoBaTeIbHOCTH U
MpOTrpeccuu
HenpepriBabie
dbynkun. [IpousBoaHas
[ToBTOpEHME,
000011IeHHE,
cucTeMaTtu3anus 3HaHUi

10

20

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KJTACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

Uccnenosanue
(GYHKIHHA ¢ TOMOIIBIO
MIPOU3BOIHOMN

KoaunuyecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

22 1

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
(uudgpossbie)
oOpa3oBaTejibHbIE

pecypchl

[TepBooOpa3nast u
HHTErpan

12 1

I'padpuknu
TPUTOHOMETPHUYECKIX
GyHKIMIA.
Tpuronomerpuueckue
HEPABEHCTBA

14 1

HppanmoHaibsHbIe,
II0Ka3aTCJIbHBIC U
norapudmmuueckue
HEpaBEHCTBA
KomruiekcHble yncia

Harypasbasle u nensie
qucia

24 1

10 1

10 1

Cucremsl
palrOHAIbHBIX,
VUPPALMOHAIBHBIX
MTOKa3aTeJbHBIX U
JorapupMHUECKUX
YpaBHEHUU

12 1

3amauu ¢ mapaMeTpamu
IToBTOpEHUE,
000011IeHHE,
cucTeMaTH3anus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16 1

16 2

136 10







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

MHOXecCTBO,
oTiepaIyy HaJl
MHOKECTBAMH M X
CBOMCTBaA

JnarpaMmsl
Oitnepa-BenHa

KoaudecTBO 4acoB

Bcer

KoHnTpobH
0 ble padoThbI

IIpakTHyeck
ue padoThbl

Jara
H3y4YeHHn
s

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTesibH
ble pecypchbl

[IpumeHenne
TEOPETHKO-
MHOECTBEHHOT'O
annapara ajs
peleHus 3a1ad

PanuyonanbHnlie
YHpCIIa.
OOBIKHOBEHHEIE U
JECSTHYHBIE TPOOH,
MPOLIEHTHI,
OCCKOHCYHBIC
NepUOANYECKUE
Ipodu

PanmonanbHbIe
Yypcaa.
OOBIKHOBEHHEIE U
JECSTHYHBIE TPOOH,
MIPOLICHTHI,
OECKOHEUHBIE
MEePUOTUUECKHE
Ipodu

IIpumeHeHue
npoOeit u
MIPOLIEHTOB IS
pelieHus
MPUKIAIHBIX 3a7a4

IIpumeneHne
npoOeit u
MIPOIICHTOB JIJIst
pereHus
MPUKJIAHBIX 33]1a4




JlelicTBUTEIIbLHBIC
qucia.
PanmuonansHbIC 1
HMppalyoHaJbHbIC
qucia

Apudmernueckue
OTIEpaLINH C
JEeUCTBUTCILHBIMU
YHCIaMU

10

Moaynb
JEUCTBUTEIBLHOTO
4HCJia U €ro
CBOMCTBaA

11

[TpubmmxEéHHbBIC
BBIYHCIICHHS,
paBWIIa
OKPYTJICHUS,
MPUKUIKA U OI[CHKA
pe3yJbTara
BBIUKMCIICHUM

12

OCHOBHBIE METO/IbI
peuieHus Ueabix U
JpOOHO-
panroHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

13

14

15

OCHOBHBIE METOIBI
pENICHHS [IETIBIX |
JIpOoOHO-
parroHaIbHBIX
YpPaBHEHUU U
HEPABEHCTB

OCHOBHbBIE METOIBI
peIIeHus HEeNbIX U
JIpOOHO-
parroHaIbHBIX
YpPaBHEHUU U
HEPABCHCTB

MHorouieHsl OT
OJIHOU IIEPEMEHHOM.
Jenenue
MHOTO4IeHa Ha
MHOT'OUJIEH C
octaTtkoMm. Teopema
bezy




16

MHoOrouyieHsl ¢
HEIbIMU

K03 (ppHULIHEeHTaMH.
Teopema Buera

17

18

19

Pemenue cucrem
JIMHENHBIX
YpaBHEHUI

Pentenue cucrem
JIMHEHHBIX
YpaBHEHU I

Marpuiia cucteMbl
JIMHEMHBIX
YpaBHEHUH.
Onpenenurenb
MaTpHIIBI 2%X2, eT0o
reOMETPUYECKUI
CMBICII U CBOMCTBA,;
BBIUKCJICHHE €TO
3HAUCHUSA

20

Onpenenurens
MaTpHIII 2%X2, er0o
reOMETPUYECKUI
CMBICH ¥ CBOMCTBA,;
BBIUKCJICHHUE €TO
3HAYCHUS

21

[IpumeHenne
ONPEIETUTEINS IS
peLeHusl CUCTEMBI
JIMHENHBIX
yYpaBHEHUNU

22

Pemenne
MPUKIIAHBIX 33]1a4
C IOMOIIBIO
CUCTEMBI JINHEUHBIX
YpaBHEHUU

23

Pemenne
MPUKIIAHBIX 33]1a4
C IOMOLLBIO
CUCTEMBI JINHEWHBIX
YpaBHEHUNU

24

KoHnTtponbHas
pabora:
"ParninoHaabHbIE
ypaBHEHUS U
HEpaBEHCTBA.




CucreMsl
JIMHENHBIX
ypaBHEHHUI"

25

OYHKIMS, CIIOCOOBI
3aanus QyHKIUH.
B3anmuo obpaTHble
byHKIMN.
Komno3unus
byHKIHA

26

I'padux Gpynkumu.
DneMeHTapHbIe
npeoOpa3oBaHUs

rpaduKOB PyHKITHIA

27

Obnactb
OTIpeNIeNICHUs 1
MHOXECTBO
3HaYeHU! (PYHKINU.
Hymu pynkuunm.
[TpomexxyTkH 3HAK
HOCTOSTHCTBA

28

29

30

31

YETHple U HEUETHBIE
byHKIHN.
[Iepnonnueckue
byHKIMN.
IIpomexxyTkun
MOHOTOHHOCTH
byHKIIUN
MakcuMyMsl 1
MUHHMYMBbI
byHKIMN.
Haubonbiiee n
HauMEHbIIIEE
3HaYeHHe PYHKIUU
Ha MPOMEXYTKE

JIuneiinas,
KBaJIpaTHYHAs U
IpOOHO-TMHEHHas
byHKIMHA
DeMEeHTapHOE
WCCJICJIOBAaHHE U
MOCTPOCHHE
rpauKoOB ITUX
byHKIMA

32

DleMEeHTapHOe
UCCIIeI0BaHUE U




MOCTPOCHHE
rpaduKoOB ITUX
byHKIUH

33

34

35

36

37

38

39

40

41

CreneHn ¢ LEIbIM
[IOKa3aTeIIEM.
bunom HeroTona

CreneHn ¢ LEIBIM
MOKa3aTeJIeM.
bunom HeroTona
CreneHHas
GyHKIHS C
HaTypaJbHBIM U
LIEJIBIM
nokazarejneM. E¢
CBOWCTBA U TpapuK

KonTponbhas
pabota: "Crenennas
bynkus. Eé
cBoiicTBa U rpaduk"”

Apudmernaeckuit
KOpEHb
HaTypaJIbHOU
CTETIEHU U €r0
CBOMCTBA

Apudmernueckuit
KOPEHb
HaTypaJIbHOU
CTETIEHU U €T0
CBOMCTBA

[TpeobpazoBanus
YHCIIOBBIX
BBIPAKECHUH,
coJiepKaIInx
CTETIeHU W KOPHU
[Ipeo6pazoBanus
YHCIIOBBIX
BBIPAKECHUH,
coJiepKaIIiX
CTETICHU W KOPHU
[Ipeo6pazoBanus
YHCIIOBBIX
BBIPAKECHU,
coJiepKaIInX
CTETICHU W KOPHU




42

HppaunonaibHbie
ypaBHEHHUS.
OCHOBHBIE METO/IbI
peleHus
UPpalMOHATBHBIX
ypaBHEHUU

43

44

45

46

47

48

49

Hppanuonansusie
YpaBHEHHUS.
OCHOBHBIE METO/IbI
penieHus
HPPALMOHATIBHBIX
ypaBHEHUU

Hppanunonanbusie
YPaBHEHHS.
OcHOBHBIE METOBI
peleHus
UPPaLMOHATIBHBIX
YpaBHEHUU

PaBHOCHIBHBIE
Mepexo/ibl B
peuieHumn
HppanyoHaJIbHbIX
YpaBHEHUU

PaBHOCHIBHBIE
[epexo/ibl B
peleHnun
HMppalOHaJIbHbBIX
YpaBHEHUU

PaBHOCHIBHBIE
[epexo/ibl B
peleHnn
HMppalrOHaJIbHbBIX
YpaBHEHUU

PaBHOCHIBHBIE
Mepexo/ibl B
peleHnmn
MppalrOHaJIbHbIX
YpaBHEHUU

CgoiicTBa u rpadux
KOpHs1 N-0ii CTEeTIeHN
KaK QYHKIIHH
00paTHOM CTETeHu ¢
HaTypaJbHBIM
HOKazaTeneM




50

CgoiicTBa u rpaduk
KOpHsI N-0M CTENEHU
KaK (QyHKIHH
00paTHOM CTENEHU C
HaTypaJbHbIM
noKasaresiem

o1

52

Konrtponbnas
pabora: "CBoiicTBa
U rpaduk KOpHs N-
Oi1 CTeneHu.
UppanuonanbHbie
ypaBHEeHUs"

Crenensb ¢
parMoHaIbHBIM
MOKa3aTeyIeM U eé
CBOMCTBa

53

Crenensb ¢
paluoHaIbLHBIM
IOKa3aTeJIeM U eé
CBOMCTBa

54

Crenensb ¢
palOHATbHBIM
MokKazarejieM u e€
CBOMCTBa

55

56

57

58

59

[TokazarenbHas
byHkus, eé
CBOIicTBa U rpaduk
Hcnons3oBanue
rpaduka QyHKIMH
JUISL peIIeHUs
YpaBHEHUU

Hcnonb3oBanue
rpaduka QyHKIIH
JUISL pELIECHUS
YpaBHEHUU

IToka3arennHBIE
YpaBHEHHUS.
OCHOBHBIE METO/IBI
pelIeHus
MMOKa3aTeIbHBIX
YpaBHEHUU

ITokxa3aTensHBIC
YpaBHEHHUS.
OCHOBHBIE METOIEI
pereHus




IIOKa3aTCJIIbHBIX
YpaBHEHUU

60

IloxazaTennHBIE
ypaBHEHUS.
OCHOBHBIE METO/IBI
petieHus
IMOKAa3aTeIIbHEBIX
YpaBHEHU U

61

KonTponbHas

pabora:

"H
OKa3aTesbHast

byHKIHSA.

[Toka3arenbHble

ypaBHeHuUs"

62

63

64

65

Jlorapudm yuca.
CaoiicTBa
aorapudpma
Jlorapudm yucna.
CaoiicTBa
norapudma
Jlorapudm yucina.
CaoiicTBa
norapudpma
JlecsaTuaablie U
HaTypaJIbHbIE
Jorapupmbl

66

JlecsaTuaablie U
HaTypaJIbHbIE
aorapu@msl

67

68

69

[TpeoGpa3oBanue
BBIPAKECHU,
coJepaKaIIIX
sorapudmsl
[IpeobpazoBanue
BBIPAKECHUH,
coJepaKaIIIX
sorapudmsl
[IpeobpazoBanue
BBIPAKECHUH,
coJepKaIIIX
sorapudmsl

70

Jlorapugmuueckas
byHkuus, eé
CBOWCTBA U TpadpuK




71

Jlorapugmuueckas
byHkuus, eé
CBOWCTBA U TpapuK

72

73

74

75

Hcnons3oBanne
rpaduka GyHKIUU
JUTSL peleHus
YpaBHEHUI
Hcnons3oBanne
rpaduka QyHKIUN
JUTSL peleHus
YpaBHEHUI

Jlorapudpmudeckue
YpaBHEHHSI.
OcHOBHBIE METOJIbI
pelIeHus
norapuGpMUIEeCKUX
YpaBHEHUU

Jlorapudmuueckue
YpaBHEHHS.
OCHOBHBIE METO/IbI
pelIeHus
norapuGpMUIeCKuX
YpaBHEHUU

76

Jlorapudmuueckue
ypaBHEHUS.
OCHOBHBIE METOIBI
peteHus
JorapuMUIECKUX
yYpaBHEHUNU

77

PaBHOCHITBHBIE
Mepexo/ibl B
pelIeHnn
JorapuMHUIECKUX
YpaBHEHUU

78

PaBHocubHEIE
Mepexo/ibl B
pelIeHnn
norapuMUIECKUX
YpaBHEHUNU

79

KoHnTtponbHas
pabora:
"Jlorapudpmuueckas
byHKUHS.
Jlorapugmuueckue
ypaBHEHHUA"




80

Cunyc, KocuHyc,
TaHT'CHC U
KOTaHI'€HC

YK CIIOBOTO
apryMeHTa

81

Cunyc, KocuHyc,
TaHT'CHC U
KOTaHI'€HC

YK CIIOBOTO
apryMeHTa

82

Apkcunyc,
apKKOCUHYC U
apKTaHI€HC
YK CIIOBOTO
apryMeHTa

83

Apkcunyc,
apKKOCUHYC U
apKTaHI€HC
YKCIIOBOTO
apryMeHTa

84

85

86

87

Tpuronomerpuueck
ast OKPY>KHOCTb,
olpeieNieHne
TPUTOHOMETPUUYECK
ux QyHKIMiA
YHCIIOBOTO
apryMeHTa
Tpuronomerpuueck
asi OKPY>KHOCTb,
orpeieneHne
TPUTOHOMETPUYECK
ux QyHKIMiA
YHCIIOBOTO
apryMeHTa
OcHOBHBIE
TPUTOHOMETPUYECK
ue Gopmyisl
OcHOBHBIE
TPUTOHOMETPUYECK
ue Gopmyisl

88

OcHoBHbIE
TPUTOHOMETPHYECK
ue popmyisl




89

OcHoBHbIE
TPUTOHOMETPHYECK
ue popmyisl

90

91

92

[IpeoOpazoBanue
TPUTOHOMETPHUYECK
UX BBIPAXEHUN

IIpeoOpazoBanue
TPUTOHOMETPHUECK
MX BbIpaKEHUU

[IpeobpazoBanue

TPUTOHOMETPHUECK
UX BbIpaKEHUU

93

[IpeobpazoBanue
TPUTOHOMETPHYICCK
WX BbIpaKEHUU

94

95

96

Pemenne
TPUTOHOMETPUYECK
WX YpaBHECHUU
Pemenue

TPUTOHOMETPHUYECK
WX YpaBHECHUU

Pewenne
TPUTOHOMETPUYECK
UX YpaBHEHUU

97

Pemenne
TPUTOHOMETPUYECK
UX YpaBHEHUU

98

Pemenne
TPUTOHOMETPUYECK
WX YPaBHECHHUU

99

100

101

Pewenne
TPUTOHOMETPUYECK
WX YpaBHEHHUU

Pewenne
TPUTOHOMETPUYECK
UX YpaBHEHUU

KoHTtponbHas
pabora:
"Tpuronomerpuuec
KHE BBIPAXECHUS U
TPUTOHOMETPHUUECK
ve ypaBHeHUA"

102

ITocnemoBaTensHOCT
U, CIIOCOOBI 3aJaHUs




IMOCJIEI0BATEILHOCT
eil. Meron
MaTeMaTHYeCKOM
WHYKIUU

103

MoHOTOHHBIE B
OTpaHUYCHHBIC
IMOCJIEIOBATEILHOCT
u. Ucropus ananusa
0OECKOHEYHO MAaJIbIX

104

105

Apudmernueckas
nporpeccust
['eomeTpuyeckas
nporpeccust

106

beckoneuHno
yObIBaroIas
reoMeTpHUecKast
porpeccus

107

CymMmma 0eCKOHEYHO
yOBIBaromIeH
reOMEeTPHUUYECKOI
POrpeccuu

108

JIMHEeWHbBIN 1
SKCITOHCHITMATBEHBIN
poct. Yucno e.
dopmya CIOKHBIX
IIPOLIEHTOB

109

JIMHEeWHbBIN 1
SKCITOHCHITMATBEHBIN
poct. Yucno e.
dopmya CIOKHBIX
IIPOLIEHTOB

110

Hcnonp3oBanne
MIPOTPECCUU IS
pCHIeHI/ISI peaIILHI)IX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KoHnTtponbHas
pabora:
"ITocaeqoBaTenbHOC
TH ¥ nporpeccun”

112

HenpepriBHbIE
GYHKIMH 1 UX
CBOMCTBA




113

Touka pa3psbIBa.
ACHMIITOTHI

rpaduKoB QyHKIUI

114

115

116

CgoiicTBa QyHKIHHA
HENPEPBIBHBIX HA
OTpe3Ke

CgoiicTBa GHyHKIHHA
HETPEPHIBHBIX HA
OTpe3Ke

Mertox UHTEPBAIOB
JUISL peLeHus
HEPaBEHCTB

117

Metox UHTEPBAIOB
JUISL pELICHUS
HEPaBEHCTB

118

119

120

121

122

123

Metox UHTEPBAIOB
JUISL pELICHUS
HEpPABEHCTB

[Ipumenenue
CBOICTB
HENPEPBIBHBIX
byHKIU 115
pemenus 3axa4d
IIpumeHeHune
CBONCTB
HENpPEPBIBHBIX
byHKIU 115
pemenus 3axa4d
IlepBas u BTOpas
IIPOU3BOHBIC
byHKIMHA
Onpenenenue,
r€OMETPUYECKUI
CMBICII
IIPOU3BOJHOM
Onpenenenue,
du3nUecKkuit cMbICT
IIPOU3BOJHOM

124

YpaBHeHue
KacaTeJIbHOM K

rpaduky QyHKIHH

125

YpaBHeHue
KacaTeIbHOH K

rpaduky QyHKIIH




126

[IpousBoaHbIe
JJIIEMEHTaPHBIX
byHKIUH

127

128

129

[IpousBognbie
AJIEeMEHTapHbBIX
byHKIUH
[IpousBoaHas
CYMMBI,
MIPOU3BEICHHUS,
YacTHOI'O U
KOMIIO3HUIIUU
byHKIUH
[TponzBoanas
CyMMBl,
MIPOU3BEICHNUS,
YacTHOI'O U
KOMIIO3UIIUU
byHKIUH

130

[TIponzBoaHas
CYMMBI,
MIPOU3BEICHHUS,
YJacTHOTO U
KOMITO3UITUH

byHKIHI

131

132

133

134

135

Kontponbnas
pabora:
"IIpon3BoHas"

IToBTOpEHME,
o0oO1Ienue,
cHUCTEeMaTH3aITus
3HaHMI:
"VpaBHeHus"

IToBTOpEHME,
00001IeHHE,
CHCTEMAaTH3alHs
3HaHui: "OyHKUn"
Hrorosas
KOHTPOJIbHAS
pabota

Hrorosas
KOHTPOJIbHAS
pabora

136

[ToBTOpEHME,
000011eHNE,




cucTéMaTu3anusa

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOT'PAMME

136

10




11 KJTACC

Ne
n/ Tema ypoka

[Ipumenenue
MPOU3BOIHOM K
UCCIIETOBAaHUIO
dbyHKIMA HA
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
MPOU3BOIHOM K
UCCIIETOBAaHHUIO
byHKIMH HA
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne
MPOU3BOIHOM K
HCCIIEIOBAHUIO
byHKIMH HA
MOHOTOHHOCTb U
IKCTPEMYMBI

KoanuecTBo 4acoB

Bcer  KonTpoJbH
0 ble padoThbI

IIpakTHyeck
ue padoThbl

JlaTa
H3Y4YeHH
b

DJIEKTPOHHbBIE
nugposeie
oOpa3oBaTesibH
ble pecypchl

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
¢byHKIU HA
MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHenne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
GbyHKIU HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenne
IIPOU3BOIHOM K
UCCIIEIOBAHUIO
byHKIMI HA
MOHOTOHHOCTb U
IKCTPEMYMBI

Haxoxnenne
HauOOIBIIEro U
7 HanMMEHBLIIIETO
3HAYCHMS
HEIPEPBIBHOU




¢byHKIMM Ha
OTpe3Ke

Haxoxnenue
HauOOIBIIETO U
HaMMCHBIIIETO
3HAYCHUS
HEIIPEPBIBHOU
¢byHKIMN Ha
OTpe3Ke

Haxoxnaenue
HaMOOJIBIIIETO U
HaMMCHBIIIETO
3HAYCHUS
HEMPEePbIBHOMU
byHKIIMU Ha
OTpe3Ke

10

11

12

Haxoxnaenne
HauOOJIBIIIETO U
HauMEHBILIETO
3HAYECHUS
HEMPEePbIBHOMU
byHKIIUU Ha
OTpe3Ke

Haxoxnaenue
HaMOOJIBIIIETO U
HaMMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
GyHKIIUM Ha
OTpe3Ke

Haxoxnaenue
HanOOJIBIIIETO U
HaMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
GbyHKIUN HA
OTpe3Ke

13

[Ipumenenne
MPOU3BOIHOMN JJIst
HaXO0XKJICHUS
HAWITY4IIEro
peLIeHus B
MPUKJIIATHBIX
3ajJauax

14

[Ipumenenue
MPOU3BOTHOMN IJIst
HaXO0KJIECHUS




HAWJIY4YIIETO
pelIeHus B
MPUKIATHBIX
3aza4ax

15

16

IIpumeHeHue
MPOU3BOIHOMN ISt
onpeeaeHus
CKOPOCTH H
YCKOpEHUs
nporecca,
3aJIaHHOTO
dbopMmyIoi i
rpaduxom
I[Ipumenenne
MIPOU3BOTHOM IS
oTpeeNeHus
CKOPOCTH U
YCKOpPEHUS
npotrecca,
3a/IaHHOTO
dbopMyIIoH MM
rpadgukom

17

18

Kommnosuius
byHKIHI
Komnozurus
byHKIMI

19

Kommno3umus
byHKIMI

20

21

22

I'eomerpuueckue
o0Opa3bl ypaBHEHUI
Ha KOOPJIMHATHOM
IIJIOCKOCTH

I'eomerpuueckue
0o0pa3bl ypaBHEHUH
Ha KOOPJIMHATHOM
IJI0CKOCTH

KoHnTponbHas
pabora:
"UccaenoBanue
byHKIUH C
MTOMOLUIBIO
MPOU3BOAHOMN"

23

IlepBooOpazHas,
OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX




24

[TepBooOpa3Hbie
3JIEMEHTAPHBIX
¢bynkuuii. [IpaBuna
HaXOXK/ICHHS
epBOOOPa3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX
¢bynkuuii. [IpaBuna
HaXOXK/ICHHS
epBOOOPa3HBIX

26

Hurerpai.
I'eomeTpuueckuit
CMBICJI MHTETpajIa

27

Breruucnenue
OITPEIEIIEHHOTO
HHTETpaja 1o
dbopmyire
Hrrotona-
JleitOunIa

28

Brrunciaenue
OITPEIEIIEHHOTO
MHTETpaja 1o
dbopmyite
HeroTona-
Jleiibuuna

29

[IpumeHeHne
MHTErpajia 1jis
HAaxO0KJICHUs
IIJIOIIAAEH TIIIOCKUX

¢uryp

30

[IpumeHenne
MHTerpana Jyis
HaXO0X/ICHUS
00BbEMOB
TrEOMETPUUYECKUX
TeN

31

[Ipumeps! pemennit
Qg QepeHIaIbHbI
X YpaBHEHUM

32

[Ipumeps! pemennit
nudepeHaTbHBI
X YPaBHEHHI

33

MaremaTtudeckoe
MOJIETTUPOBAHUE
peanbHbIX
MPOIECCOB C




HIOMOIIBIO
Qg QepeHIaIbHbI
X YPaBHEHMI

34

35

36

37

38

39

KonTposnbhas
pabora:
"IlepBooOpasnas u
uHTerpan”

Tpuronomerpudeck
ne QyHKIH, UX
CBOMCTBA U
rpaduku
TpuronomeTpudeck
ne QyHKIH, UX
CBOMCTBa U
rpaduku
Tpuronomerpuyeck
ue QyHKIUHU, UX
CBOMCTBa U
rpaduxu
Tpuronomerpuyeck
ue QyHKIUHU, UX
CBOMCTBa U
rpaduku
Tpuronomerpuueck
ue QyHKUUH, UX
CBONCTBA U
rpaduxu

40

41

42

OT160p KOpHEN
TPUTOHOMETPUUECK
UX YPaBHEHHUI C
MIOMOILBIO
TPUTOHOMETPUYECK
O} OKPYKHOCTH

OT160p KOpHEN
TPUTOHOMETPUUECK
UX YPaBHEHHUI C
MIOMOILBIO
TPUTOHOMETPUUECK
OU OKpYKHOCTH

OT10op KOpHEi
TPUTOHOMETPUYECK
UX YPaBHEHHUI C
ITOMOUIBIO
TPUTOHOMETPHYECK
0i1 OKPY>KHOCTH




43

OT10op KOpHEi
TPUTOHOMETPUUECK
UX YPAaBHEHHUI C
MIOMOILBIO
TPUTOHOMETPUYECK
0i1 OKpPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYECK
HX HEPABEHCTB

45

46

47

Pemenue
TPUTOHOMETPUYECK
UX HEPABEHCTB
Pemenne

TPUTOHOMCECTPHYCCK
X HCPABCHCTB

Pemenue

TPUTOHOMCETPHYCCK
HUX HCPABCHCTB

48

49

50

KoHntposbHas
pabora: "I'paduxu
TPUTOHOMETPUYECK
uX QyHKIUHA.
Tpuronomerpuyeck
ue HepaBeHcTBa"

OCHOBHBIE METOJIbI
pelieHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

OCHOBHBIE METObI
pelieHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

51

OCHOBHBIE METObI
pelreHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

52

OCHOBHBIE METObI
pelreHus
IIOKAa3aTeIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METObI
pelreHus
JorapuPpMUUECKUX
HEPABCHCTB

54

OCHOBHEBIE METOJIEI
pereHus




JorapuMUIECKIX
HEPaBEHCTB

55

56

57

58

OCHOBHBIE METOIBI
pereHusI
JorapuMUIECKIX
HEPAaBEHCTB

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

OcHOBHBIE METOBI
pelieHus
UppalMOHATBHBIX
HEPaBEHCTB

OCHOBHBIE MCTOABI
PCUICHUA
HppalliOHAJIbHBIX
HCPABCHCTB

59

OCHOBHBIE METObI
peleHus
HPPaliOHATILHBIX
HEPABCHCTB

60

OCHOBHBIE METObI
pelreHus
UppalMOHATBHBIX
HEPaBEHCTB

61

I'papuueckue
METO/Ibl pelIeHus
MppalMOHATIbHBIX
ypaBHEHUH

62

I'papuueckue
METO/Ibl pelIeHus
MppalMOHATIbHBIX
YpaBHEHUI

63

64

65

I'padpuueckue
METOBI pEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUI

I'padpuueckue
METOBI pEIICHUS
MOKa3aTeIbHBIX
HEPaBEHCTB

I'padpuueckue
METObI peIIeHUs
Jorapu(PMUIECKuX
YpaBHEHUI




66

I'padpuueckue
MCTObI pCHICHUSA
JorapuMUIECKIX
HEPaBEHCTB

67

I'paduueckue
MCTObI pCHICHUSA
JorapuMUIECKIX
HEPAaBEHCTB

68

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
Jorapu(MUIECKIX
YpaBHEHUN

69

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
JoTrapuPpMUICCKIX
YpaBHEHUI

70

I'paduueckue
METO/IbI PEIICHUS
MOKAa3aTeIbHBIX U
JorapuPpMUICCKIX
HEPABCHCTB

71

I'papuueckue
METO/Ibl pelIeHus
MOKa3aTeIbHBIX U
JorapuPMUIEecKux
HEPaBEHCTB

72

KoHntponbHas
pabora:
"UppannoHanbHele,
MOKa3areabHblEe U
norapudmudeckue
HepaBeHCTBA"

73

Kommiekcabie
qupcla.
Anrebpanyeckas u
TPUTOHOMETPUYECK
ast GOpMBI 3aMucCH
KOMILIECKCHOT'O
qyclia

74

Kommiekcabie
YHcIa.
AnreOpanueckas u
TPUTOHOMETPUYECK
ast GOpMBI 3amucCH




KOMIIJICKCHOT'O
qucia

75

76

77

78

79

80

81

Apudmerndeckue
OTIepaIny C
KOMIUICKCHBIMU
qHUCIIaMU

Apudmerndeckue
OTIepaIny C
KOMILIEKCHBIMHU
qHUCIIaMU

N3obpaxkenue
KOMINIEKCHBIX
YypceN Ha
KOOPJMHATHOM
IUIOCKOCTH

N3obpaxkenue
KOMIUIEKCHBIX
qucell Ha
KOOPJMHATHOM
IJIOCKOCTH
®opmyiia Myaspa.
Kopuu n-oit
CTEIICHU U3
KOMILJIEKCHOTO
qucna

®opmyna Myaspa.
Kopnu n-oit
CTETICHH U3
KOMILJIEKCHOTO
qucna

IIpumeHeHue
KOMIUIEKCHBIX
qucesn s
pelieHus
(bUBUIECKUX U
reOMEeTPUUYECKUX
3a1a4

82

83

84

KonTponbHas
pabora:
"KomrekcHbie
gucna"

Harypainbnsie u
LieJIbIE YUCIIa
Harypanbnsie n
LIEJIbIC YUCIIa




85

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH LIEJIBIX
qucel

86

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH LIEJIBIX
qucel

87

[Ipumenenue
MIPU3HAKOB
ACJIIUMOCTHU L ECIIbIX
gucen: HOJl u
HOK

88

[Ipumenenne
MIPU3HAKOB
JETMMOCTH LIEJBIX
gucen: HOJl u
HOK

89

[Ipumenenne
MPU3HAKOB
JETMMOCTH LIEJBIX
YHUCEJI: OCTATKH I10
MOZYJIO

90

[IpumeHenne
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
YHCEIl: OCTATKH I10
MOJYJIIO

91

[IpumeHeHne
MPU3HAKOB
JIEITUMOCTH I1CJIBIX
YUCEIl: aJTOPUTM
EBxnuma ms
pelLIeHus 3a/1a4 B
LIEIBIX YHCIax

92

KoHntponbHas
pabora: "Teopus
LEBIX yucel"

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEIE
CHCTEMEI U
CHCTEMBI-
CIIEICTBUS




94

95

96

97

98

99

100

101

Cucrema u
COBOKYITHOCTb
YPaBHEHUM.
PaBHOCHIIBHEIC
CHCTEMEI U
CHCTEMBI-
CIIEICTBUS

OCHOBHBIE METO/TbI
pElIeHUs CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX
YpaBHEHU

OCHOBHBIE METO/BI
pELLEHMsI CUCTEM U
COBOKYITHOCTEH
UppanoHalIbHbIX
ypaBHEHUH

OCHOBHBIE METOBI
pELLEHHsI CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METOBI
peLIeHus CUCTEM U
COBOKYITHOCTEM
IIOKa3aTeIbHBIX
ypaBHEHUN

OCHOBHBIE METOBI
peLIeHus CUCTEM U
COBOKYITHOCTEM
JorapupMUUECKUX
ypaBHEHUH

OcCHOBHBIE METOBI
peLIeHus CUCTEM U
COBOKYITHOCTEM
JorapupMUUECKUX
ypaBHEHUH

IIpumeHeHue
CHCTEM K PEIICHUIO
MaTEMaTHYECKHX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
oOractell HayKu 1
peanbHOM KU3HH,
UHTEPIIpETALNS
IIOJIy4E€HHBIX
pe3yJIbTaToOB




102

103

104

105

106

IIpumeHeHue
CHCTEM K pEIICHUIO
MaTeMaTUYeCKUX
3a/a4 U 3a/1a4 u3
pa3IMYHbIX
obJacTell HAyKu U
peanbHOM KU3HH,
WHTEPIIPETAIHS
MOJTy9E€HHBIX
pe3yJIbTaToB

[Ipumenenue
HEPaBEHCTB K
pELIEHUIO
MaTeMaTHYECKUX
3aJa4 U 3a/1a4 U3
Pa3IUYHBIX
o0JacTeil HayKH U
peabHOM KU3HH,
WUHTEpIpEeTAIHS
MOJIy4E€HHBIX
pE3yJIbTaTOB

KonTposnbhas
pabota: "Cucrembl
palMOHANbHBIX,
HppaLMOHATIBHBIX
MOKa3aTeNbHBIX U
JorapuPMUIEecKux
ypaBHeHUH"

PanunonanbHbie
yYpaBHEHUS C
rapaMeTpamu
PanmonanbHbie

HEPABEHCTBA C
napameTpamu

107

PammmonansHbIe
CHCTEMEI C
rapaMeTpamu

108

Hppanmonanbusie
ypaBHEHUS,
HEPABEHCTBA C
rapamMeTpamu

109

110

WppaunonanbHbie
CHCTEMBI C
napameTpamu

Iloka3zarenbpHbIE
ypaBHEHUS,




HEpaBEHCTBA C
napameTpamu

111

112

113

Iloka3zaTenbHbIE
CHUCTEMEI C
rnapameTpamu

Jlorapupmuueckue
YpaBHEHHS,
HEpaBEHCTBA C
napameTpamu
Jlorapudmudeckue
CHCTEMBI C
napameTpamu

114

Tpuronomerpuueck
V€ ypaBHEHUS C
napameTpamu

115

116

117

Tpuronomerpuaeck
1€ HEPAaBEHCTBA C
rapameTpamu

Tpuronomerpuyeck
1€ CUCTEMBI C
napameTpamu

ITocTpoenue u
HcCcIe0BaHue
MaTeMaTHYeCKUX
MOZEIIEH peabHBIX
CUTYyalHil C
ITOMOIIIBIO
YpPaBHEHHUH C
rapameTpamu

118

[Toctpoenue u
HCCIEA0BAHUE
MaTeMaTHYeCKHX
MOJIENIEN peaTbHbIX
CUTyaruu ¢
IIOMOILBIO CUCTEM
YPaBHEHHUH C
napameTpamu

119

[Toctpoenue u
HCCIEA0BAHUE
MaTEMaTHYECKHX
MOJEJIEH peabHBIX
CUTYyaLHi C
IIOMOILBIO CUCTEM
YpaBHEHHUH C
napaMeTpamMu




120

KonTponsHas
pabota: "3amauu c
napamerpamu”

121

[ToBTOpEHUE,
0000111eHNE,
cucTeMaTu3alus
3HAHUM:
"VpaBHenus"

122

[ToBTOpEHUE,
0000111eHNE,
cucTeMaTu3aus
3HAHUM:
"VpaBHenus"

123

IToBTOpEHUE,
000011IEHNE,
cUCTEeMaTH3aIus
3HAHUI:
"YpaBHeHuUs.
Cucremsl
ypaBHeHU"

124

[ToBTOpEHUE,
000011IeHNE,
CUCTEMAaTU3aLUs
3HAHUM:
"Hepasencrsa"

125

[ToBTOpEHUE,
00o001enue,
CHUCTEMAaTU3alUs
3HAHUM:
"Hepasencrsa"

126

[ToBTOpEHUE,
00o001enue,
CHUCTEMAaTU3alUs
3HAHUM:
"Hepasencrsa"

127

[ToBTOpEHUE,
000011IeHNE,
CHUCTEMAaTU3aLINS
3HAHUMN:
"[IpousBonHas u €
npuMeHeHue"

128

[ToBTOpEHUE,
0000111EHHE,
cucTeMaTu3anus
3HAHUM:
"[IpousBonHas u e€
npuMeHeHue"




129

[ToBTOpEHHUE,
000011IeHNE,
CHCTEMAaTHU3alHs
3HAHU:
"IIpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpEHHUE,
0000111EHNE,
cucTeMaTu3anus
3HaHuil: "MHTerpan
U €ro npuMeHeHue"

131

[ToBTOpEHHUE,
0000111eHNE,
CHCTeMaTH3aIus
3HAHHI:
"®yHkuun"

132

[ToBTOpEHHUE,
000011IeHNE,
cHCTeMaTH3aIus
3HAHHI:
"®yHkuun"

133

[ToBTOpEHHUE,
000011IeHNE,
CHCTeMaTH3aIus
3HAHUU:
"®yHkuun"

134

Wtorosas
KOHTPOJIbHAS
pabota

135

136

Htorosas
KOHTPOJIbHAS
paborta

[ToBTOpEHUE,
000011IeHNE,
CHUCTEMAaTHU3aLA
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

136

10




YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Marematuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a; yriryoiaeHHoe oOydyenue. 10
kiacc. Mep3nsk A.T'., Homuposckuii JI.A., [TonsakoB B.M., nox penaxuueit
[Toponbckoro B.E. O611ecTBO ¢ orpaHUYE€HHONM OTBETCTBEHHOCTHIO «31aTeNbCcKuii
nentp BEHTAHA-TPA®y; Akiimoneproe o6mectBo «M3marensctBo [Ipocserienne»

2. Matematuka. ['eomerpust; yrimyonenHoe oOydenue.11 kimacc. Mepansik AT,
Homuposckuii [I.A., [TonskoB B.M., non penaxuueit [Togonasckoro B.E. O6miectBo ¢
OTPAHUYEHHOW OTBETCTBEHHOCTHIO «M3naTenbckuil ientp BEHTAHA-I'PA®y;

AxnumonepHoe odiectBo «M3natenscTBo [Ipocseiienne»
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