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IHOACHUTEJIBHAS 3AIINCKA

VueOHbIl Kypc «Anrebpa ¥ Hayajla MaTeMaTHYeCKOrO aHalu3a» SABIIETCS OJHMM M3 Hauboyiee 3HAYMMBIX B
porpamMMme cpeaHero o01ero oopa3zoBaHus, MMOCKOJIBKY, C OJHON CTOPOHBI, OH O0SCIICYMBACT HHCTPYMEHTAIBHYIO 0a3y
JUIT M3YYeHHs] BCEX €CTECTBEHHO-HAayYHBIX KypCOB, a C JAPYrod CTOPOHBI, (hOpPMHpYET JOrHYecKoe M abCTpPaKTHOE
MBILJIEHHE OOy4aromuxcsi Ha YPOBHE, HEOOXOAMMOM Uil OCBOCHHMS WH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JPYTrUX JUCUUILNIMH. B paMkax HaHHOTO y4eOHOro Kypca oOydaroliuecst OBJIAACBAalOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOHN HayKH, KOTOpasi pOpMyITHUpPyeT CBOM JOCTIKEHHS B MaTeMaTn4eckoil hopme.

VYueOHblii Kypc anreOpsl W Hadal MaTeMaTHYeCKOTO aHaIn3a 3aKJaIbIBaeT OCHOBY AJISl YCIHEIIHOTO OBIAJACHUS
3aKOHaMU (PU3MKH, XUMHH, OMOIOTUU, TOHUMAHUSI OCHOBHBIX TEHACHIMH Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOHN KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCSI B COBPEMEHHBIX IIM(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO MCIONB30BATh UX IS
JanpHelero oopa3oBaHysi 1 B TOBCEAHEBHOW KU3HHU. B TO e BpeMs oBnaseHue aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMU
KOHCTPYKUMSIMH anreOpbl ¥ MaTeMaTHYECKOr0 aHali3a pa3BUBAET YMEHHE HAXOAMTH 3aKOHOMEPHOCTH, OOOCHOBBHIBATH
WUCTHHHOCTb, JOKa3bIBaTh YTBEPXKACHUs C TIOMOIIBIO HHAYKIMK U paccykKAaTh ACAYKTUBHO, HCIOIb30BaTh 0000IIeHHE 1
KOHKPETH3aIHI0, a0CTparupoBaHue U aHAJIOTHIO, POPMHUPYET KPeaTHBHOE U KPUTHUECKOE MBIIILICHHUE.

B xonme m3yueHus ydeOHOTO Kypca «AnredOpa W Havajga MaTeMaTHYecKOTO aHajiu3a» OOydalomuyecs MOIy4daroT
HOBBIM OMNBIT pelleHHs NPUKIATHBIX 3a1ad, CaMOCTOSTEIBHOIO MOCTPOCHUS MaTeMaTHUYECKHUX MOJENEH peajbHBIX
CUTyalluii, WHTEPIpPETAlNU IOJYYSCHHBIX DPELICHWH, 3HAKOMSTCSA C TpUMEpaMHd MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B
MpUPOJe, HAYKE U UCKYCCTBE, C BBIJAIOIIUMHCS MATEMATUIECKUMH OTKPBITHSIMH M UX aBTOPAMHU.

VYueOublii Kypc o0najgaeT 3HAUYMTEIBHBIM BOCHHMTATEILHBIM IOTEHIIMAJIOM, KOTOPBIH peamu3yercs Kak 4epes
y4eOHBI MaTepHall, CIocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUS, TaK M Uepe3 crnequduky ydeOHOU
JeSITENBHOCTH, TpeOyIoIe MPOJODKUTEIBHON KOHICHTPALUN BHHMAHHS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTyUYEHHBIN Pe3ybTaT.

B ocHoBe mMeToaukn oOydeHHs anreOpe M HadajlaM MaTeMaTHYeCKOTO aHAIM3a JISKUT JeSTEIHOCTHBIN MPUHIAI
oOydeHusl.

B crpykrype y4eOHOro Kypca «Anrebpa M Hadala MaTEMaTHYECKOTO aHAIN3a» BBIIEICHBI CIICTYIOINe
CoZIepXKaTeIbHO-METOIMUeCKHe JIMHAN: «Yncna v BeraucIeHus», «PyHKIMN U rpadukm», «YpaBHEHHS U HEPABEHCTBAY,
«Hauana maTemaTrndeckoro anamms3a», «MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE CO/EpKAaTEIbHO-METOIUYECKHE JIMHUU
U3Y4aloTCs Ha MPOTHKSHUM JIBYX JIET 0O0OyYeHHsI HAa yPOBHE CpEeIHEro o0Iero oopa3oBaHusl, €CTECTBEHHO TOTONHSAS APYT
Jpyra W MOCTENCHHO HACHIIIAasCh HOBBIMH T€MaMH H pas3jienamu. J{aHHBI ydeOHBIH Kypc SIBISETCS WHTETPATHBHBIM,
MOCKOJIBKY 00BeAuHSeT B cebe cojaepKaHHe HECKOJIBKMX MaTeMaTW4eCKHX IHMCIMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTHYECKUI aHalN3, TEOpHUsT MHOXKECTB, MaTeMaTH4ecKas Joruka u napyrue. Ilo mepe Toro kax
oOydaromuecs: OBJIaIeBalOT BCE OoJiee MMUPOKUM MaTEMaTHYECKHM armapaTroM, Y HUX IOCIe0BaTeIbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTH MAaTEMaTHYECKYIO MOJIENTb PealbHOM CHTYAIMH, IPUMEHSTh 3HAHMUS, TOJTy4YCHHbIC IPU
M3y4eHHH Y4eOHOro Kypca, JUId PEIICHUS CaMOCTOSATEIbHO C(OPMYIMPOBAHHON MaTeMaTHYeCKOW 3a1au, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHo-MeTonnveckass JuHHA «Yucma W BBIYMCIEHUS)»  3aBepluacT (OPMHPOBAHHE HABBIKOB
UCIIONIb30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO HA4aTO HA YPOBHE OCHOBHOTO odmiero obpaszosanus. Ha ypoBne
cpenHero o0mero oOpa3oBaHUs 0CO00€ BHUMAaHHWE ynensercss (JOPMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYHCICHHH,
BKJIIOYAIONIMX B Ce0S HCIIONB30BAaHHE pA3IMYHBIX (OPM 3alUCH 4YWCIIAa, YMEHWE JeNaTh INPHKHIKY, BBIOJIHATH
npUOIMKEHHBIE BBIYMCIICHUS, OLIEHUBATh YMCIOBBIE BEIPAXKEHUS, paboTaTh ¢ MaTeMaTHYECKMMU KOHCTaHTaMH. 3HAKOMBIE
00y4aroIMMcsi MHOXKECTBA HATypPAJIbHBIX, LEJBIX, PAIHOHAIBHBIX U JIEHCTBUTEIBHBIX YUCEN JOMOIHSIIOTCS MHOXKECTBOM
KOMIUIEKCHBIX YHCEN. B KaZOM M3 3THX MHOXECTB PacCMAaTPUBAIOTCSI CBOWCTBEHHBIE €My CHEIM(pHYECKUE 3aTadd U
oTiepaluu: JeJieHne Halelo, ONepUPOBaHUE OCTATKAMH Ha MHOXKECTBE IEJIBIX YHCEN, 0COOBIE CBOICTBA pallMOHATIBHBIX U
WppalMOHATBHBIX YUCel, apu(METHICCKHE OTEPaIii, a TAK)Ke U3BJICUCHUE KOPHS HATypaJIbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4Hcell. biarojapst mocieqoBaTelbHOMY pPACHIMPEHUIO KPyra HCIIONb3yeMbIX YUCEN W 3HAKOMCTBY C
BO3MOKHOCTSIMU WX TPUMEHEHUsI JIJIsl PEIICHUST Pa3IMYHBIX 3a7ad GOpMUpYyeTCs PECTaBICHUE O SJUHCTBE MAaTEeMAaTHKH
KaK HayKd ¥ e€ poJ B IOCTPOCHUM MOJIIel peabHOr0 MUpa, ITMPOKO HCIIOIB3YIOTCS 0000IIeHNEe U KOHKPETHU3AITHSL.

Jluans «YpaBHEHHS W HEPABEHCTBA» PealM3yeTcs Ha MPOTSHKEHUH BCEro OOyUYeHHs Ha YPOBHE CpellHEero OoOIIero
00pa3oBaHus, TOCKOIBKY B KaxIoM pazzene [IporpaMMbl MpenycMOTPEHO pellleHHe COOTBETCTBYIONIMX 3ajad. B
pe3yibpTraTte OOydYaromuecs OBIIQJICBAIOT PA3IUYHBIMH METOJAaMH DEUICHUS pPalUOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(MUYECKUX W TPUTOHOMETPHUYECKHX YpaBHEHHI, HEPaBEHCTB M CHUCTEM, a TaKxke 3ajad,
coJiepkaiux Tapamerpbl. [losydyeHHbIE YMEHHs IIHPOKO HCIOJNB3YIOTCS TPU HCCIENOBaHWU (YHKIUH C TMOMOIIBIO
MPOM3BOJHOM, TPH pENICHUH TMPHUKIAAHBIX 3a7ad M 337a4 Ha HaxOoXKJeHHe HAWuOONBIINX W HAWMEHBIINX 3HAYCHWH



¢bynkmuu. JlaHHas conepikaTenbHas JIMHUS BKJIIOYAeT B ceOs Taioke (OpPMHPOBAHHWE YMEHHUH BBINOJIHATH PACUETHI IO
dopmynam, mnpeoOpa3oBaHUS PAMMOHAIBHBIX, HPPALMOHATIBHBIX W TPUTOHOMETPHYECKUX BBIPAKCHUH, a TaKxKe
BBIPDAKEHUH, COAEPXKAIIMX CTEeNeHH M Jorapudmel. braromaps u3ydeHHIo anreOpandeckoro MaTepHana MPOUCXOIHT
JajbHEHIIee pa3BUTHE aNTOPUTMUYECKOr0 M aOCTPAKTHOTO MBINUICHHSA OOydJaromuxcsi, (OpPMHUPYIOTCS HABBIKU
JeTlyKTUBHBIX PAaCCyXAEHHH, paboTbl ¢ CUMBOJBHBIMUA (OpMaMH, TpEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B
BUJC PAaBEHCTB M HEpaBeHCTB. Anrebpa mnpeniaraeT 3QQEeKTHBHbIE WHCTPYMEHTHI IS PEIICHHS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJISAHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK A3bIKA HAYKH.

ConepxarenpHo-MeTonnueckass JTuHHA «DyHKOMM M TpapuKH» TECHO IMEperuieTacTcss ¢ APYTMMH JIMHUSIMH
y4eOHOTO Kypca, IMOCKOJBKY B KaKOM-TO CMBICIE 3agacT MOCIeNOBaTeNbHOCTh H3yYeHHs MaTepuana. M3ydeHue
CTEIIEHHOH, IOKa3aTeNnbHOW, JIOTapu(MUUECKOH M TPUTOHOMETPUYECKMX (YHKIMH, HMX CBOHCTB U TpadHKOB,
UCTIONb30BaHue (DYHKUUH ISl pelieHus 3a7a4d U3 APYTUX Y4eOHBIX MPEAMETOB U PEaNbHOW KHM3HH TECHO CBA3aHO KaK C
MaTeMaTHYECKHM aHalU30M, TaK U C pelleHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 5TOM Ooiblioe BHUMaHWE YIENSETCS
(OpMHPOBaHUIO yMEHHsI BBIpaKaTb (QOpPMyJaMH 3aBUCHUMOCTH MEXIY pa3lIWYHbBIMUA BEJIMYHMHAMH, HCCIEI0BAThH
MOJy4eHHbIEe (YHKLIUH, CTPOUTH UX Tpaduku. MaTepualn 3TOi colepKaTenbHOW JIMHUKM HaleJieH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, TMO3BOJIAIOUIMX BBIpAKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B pa3inyHOil (opMe: aHATUTUYECKOMH,
rpaduueckod M ciaoBecHOH. Ero m3ydeHne cmnocoOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IICHUIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUI0 aHAJIOTHH.

ConepxarenbHasi nTuHUS «Hawyana MaTeMaTH4ecKoro aHain3a» IO3BOJISIET CYIIECTBEHHO PACHIMPHUTH KPYr Kak
MAaTeMaTU4YCCKUX, TaK U MMPUKIAJHLIX 3aa4, JOCTYITHbIX 06y‘IaIOIIII/IMC}I, TaK KaK Yy HUX IOABJISACTCA BO3MOXHOCTH CTPOUTH
rpad@UKH CIOKHBIX (DYHKIMHM, ONMPENesiTh MX HAaWOONBIINE W HAUMEHBIINE 3HAYCHHS, BBIYMCIATH IUIOMIATU (QUTYP U
00BEMBI TeN, HAaXOAWUTh CKOPOCTH M YCKOpEHHs mporeccoB. JlaHHas cojepikaTelbHas JHMHUS OTKPHIBACT HOBBIE
BO3MOKXHOCTH IIOCTPOCHUA MATCMATUYCCKUX MOI[CJ'ICﬁ PpCaIbHBIX CHTyaHHﬁ, MMO3BOJIAICT HAXOAUTh HaWJIydIICC PCHICHUEC B
MPUKIAIHBIX, B TOM YHCJIE COLUATBLHO-PKOHOMHUECKUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMU MaTEMaTHYECKOTO aHan3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMANTBHO-IOTHYECKOTO M KPEAaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTHKU B HayKe, TEXHHKE M UCKyccTBe. OOydarommecs: y3HaloT O BBIIAIOMINXCS
pe3ylbTaTax, MOJTYYSHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU KaK HAyKH, M 00 HX aBTOpax.

ConeprkarensHO-MeToIMuecKast THHUS «MHOXKECTBa M JIOTHKa) BKJIIOYAaeT B CeOs 3JIEMEHTHl TEOPHH MHOKECTB U
MaTeMaTHYEeCKOH JTOTUKH. TeopeTHKO-MHOKEeCTBEHHBIE TIPEICTABICHHS IIPOHU3BIBAIOT BECh KypC MIKOJIFHON MaTeMaTHKH U
NpeIaraloT HauOoJiee YHUBEPCATIBbHBIA S3BIK, OOBEAMHSIONIMN BCE pa3/elibl MaTeMaTHKH W €€ TNPHIOKEHHH, OHU
CBSI3BIBAIOT pa3HbIe MaTeMaTHYeCKWe IUCHUIUIMHBI W HMX TNPWIOKEHWS B exumHoe memoe. [losromy BakHO maTh
BO3MOKHOCTH 00Yy4YaloIIeMycsi IIOHUMATh TEOPETHKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTHKH M HCIIOJIb30BaTh
ero sl BBIPAKECHUS CBOMX MbIciaeld. JIpyrMM BaXHBIM TIPH3HAKOM MAaTeMaTHKH KaK HAyKd CJeIyeT HpU3HATh
CBOIMCTBEHHYIO €H CTpPOTOCTh OOOCHOBAaHHMH W CIICJIOBAaHUE ONPEICNEHHBIM IIPaBWIaM HOCTPOCHUS JIOKAa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MaTEMaTHYECKOH JIOTHMKU CHOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO MBIIUICHHUS O0yYaronIuxcs,
MI03BOJISIET MM CTPOHUTH CBOU PACcCyXK/ICHHSI HA OCHOBE JIOTHYECKUX IPaBHI, (JOPMHUPYET HABBIKM KPUTHYECKOTO MBIIUICHHUSI.

B yueOHOM Kypce «AnreOpa M Havyajsa MaTEeMaTHYECKOTO aHAM3a» HPUCYTCTBYIOT OCHOBBI MaTEMaTH4eCKOTO
MOJICTTMPOBAHUS, KOTOpBIE MPU3BaHbI CHOCOOCTBOBAThH (POPMUPOBAHHMIO HABHIKOB ITIOCTPOCHUS MOJETEH peabHBIX
CHUTYAIIMH, MCCIICJOBAHMUS 3THX MOJENEH ¢ MOMOIIBIO amnmapaTta aiareOpbl ¥ MaTEeMaTHYeCKOro aHain3a, HHTEPIPETaluH
MOJYYCHHBIX PE3yJbTaToOB. Takue 3a/JaHusl BIUIETEHBI B KaXKIBIH M3 pa3/ielioB MPOTPAaMMBI, TOCKOJIBKY BECh MaTepual
y4eOHOro Kypca HIMPOKO HMCIIONIB3YeTCs Ul PelIeHUs PUKIIATHBIX 3a1a4. [Ipy pereHnn peanbHbIX MPaKTHYECKHUX 3a/1ad
oOydaromyecss pa3BHBAIOT HAOJIOMATEIBHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BATh
aHaJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh MPOoOIeMy. JlesTebHOCTh 10 POPMHUPOBAHNIO HABBIKOB PELICHUS MPUKIIATHBIX
3aj1a4 OPTraHMU3yeTCs B MPOIECCEe U3YUEHHS BCEX TeM Y4eOHOTro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAITU3ay.

Ha n3ydenne yuebHOTO Kypca «Anrebpa v Hadajia MaTeMaTHIECKOTO aHaIM3a» OTBoAUTCs 272 4aca: B 10 ximacce —
136 gacoB (4 gaca B Henmenmo), B 11 kimacce — 136 gacoB (4 gaca B Hezelo).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BIYUCICHUA

Pamonaneabie yncna. OOBIKHOBEHHBIE W AECATHYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHOIUYECKUE IpoOu.
[Ipumenenune apobeit 1 MPOLEHTOB ISl PEIICHNUS TPUKIAAHBIX 3a/1a4 U3 PAa3IMYHBIX OTpaciel 3HaHUH U PeanbHOM KU3HU.

HeiicTBuTeNnbHBIE 4YHCNa. PanuoHanbHble W UppalMOHAIbHBIE 4WcCHa. ApH(QMETHUECKHE ONepanud C
JNeHCTBUTEIbHBIMU YHCTaMUd. MOAyNb JEHCTBUTEIBHOTO YUCHA U ero cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TIpaBUIIa
OKpPYTJICHUS, TPUKHUJIKA 1 OLIEHKA Pe3ybTaTa BEIYUCICHUI.

Crenens ¢ 1enbM mokaszareneM. bunom Herorona. Mcnonb3oBanue monxoasield GOpMbI 3allicH AeHCTBUTENBHBIX
YyCeN 7S pelleHns IPaKTHYeCKUX 3ajjad U NPeACTaBICHNs JaHHbIX.

ApudmMeTnueckiii KOpeHb HATYPaIbHON CTEIIEHH U €0 CBOHCTBA.

CreneHs ¢ pallMOHAJIBHBIM NIOKa3aTeNeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM [T0KA3aTENIEM.

Jlorapudgm uncna. CoticTsa norapudma. JlecaTHuHbIE U HATypallbHbIE TOTapUPMEI.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHNs M HEPABEHCTBA

ToxmecTBa M TOXKACCTBEHHBIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHUsS. PaBHOCWIIbHBIE ypaBHEHHUS H
ypaBHeHUs-cieAcTBYsA. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOJIbI PEIICHHsI LIENbIX U IPOOHO-PAallMOHAILHBIX YPAaBHEHUH M HEpaBEHCTB. MHOTOUIEHBI OT OJHOM
epeMeHHON. JlejleHMe MHOTOWIEHAa Ha MHOrowieH ¢ ocratkoM. Teopema be3y. MHOrowieHsl ¢  L€JIbIMHU
kodpdunmenramu. Teopema Buera.

[IpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHUM, COAEPKAIUX CTEIICHH U KOPHU.

WppanmonansHble ypaBHeHHsI. OCHOBHBIE METOBI PELIEHNS HPPALMOHATIBHBIX YPABHEHHIA.

ITokazarenbHble ypaBHeHUA. OCHOBHBIE METOMBI PEIICHUS OKA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBanue BRIPAKEHHA, COEPIKAIINX JTOTAPU(DMBL.

Jlorapudmuyeckue ypaBHeHHA. OCHOBHBIE METOABI PELICHNUS JIOTapU(MHUUECKUX YPAaBHEHUH.

OcHoBHBIE TpuUTOHOMETpHYeckue Qopmynsl. llpeoOpa3zoBaHne TPUTOHOMETPHUYECKHX BBIpaKEeHUH. Pemenue
TPUTOHOMETPHUYECKUX YPABHEHUI.

Pemenne cucreM NTUHEHHBIX ypaBHEHMH. MaTpulia CCTEMBI JIMHEHHBIX ypaBHeHUH. OnpenennTens MaTpULsl 2x2,
€ro reOMeTPUUYECKUN CMBICT M CBOMCTBA, BBIYMCIICHUE €r0 3HAUYEHHU, IPUMEHEHHE ONPENEIUTENS Ul PEIIEHHUS CUCTEMBI
JMHEVHBIX ypaBHEHUWH. PemeHne NpHUKIaAHBIX 33Ja4 C MOMOINBIO CHUCTEMBI JIMHEHHBIX ypaBHeHui. MccnenoBanue
ITOCTPOEHHOM MOJZIEH € TIOMOILBIO MAaTPHIL U ONPEECIIUTENEH.

[locTpoeHne MaTeMaTH4ECKUX MOJENIEH pealbHON CHUTyallMH ¢ IIOMOIIBIO YPaBHEHHMH M HepaBeHCTB. I[IpumeHeHne
YpaBHEHHH M HEPABEHCTB K PELICHUIO MAaTeMAaTHUECKHX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKH U pealbHON JKU3HHU.

DOYHKINU U TPaduKU

Oynknus, cnocoOwl 3ananus QyHKnud. B3anmuo obpatHble ¢ynkimu. Komnosunms dyakmwii. ['paduk dyakimm.
OneMeHTapHbIe IpeoOpazoBaHus rpadukoB GyHKIHUH.

OO6nacte ompenesneHUss U MHOXECTBO 3HadeHud ¢yHkuuu. Hymum ¢yskumu. IIpomexyTKH 3HAKONOCTOSIHCTBA.
Yérusle n Heu€tHble ¢yHkuuu. llepmomnmueckue ¢yHkumu. IIpoMexyTKM MOHOTOHHOCTH (GYHKUMH. MakCUMyMbl U
MUHMMYMBbI QyHKIMK. Haubonpiiee 1 HauMeHblee 3Ha4eHUs PYHKIMK Ha TPOMEXYTKE.

Jluneiinas, kBagpaTh4Has M JpoOHO-NMHEWHas (QYyHKIMU. OJIEMEHTapHOE HCCIEIOBaHUE W IIOCTPOEHHE HX
rpagpuKoB.

CrenenHast QyHKIMS ¢ HATYpaJbHBIM M LEJBIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KopHs N-
Oli cTerneHH Kak (GYHKIUK 00paTHON CTENEHU C HATYPAIBbHBIM TIOKA3aTeNeM.

INokazarenbHas u Jorapudmuueckas GyHKINU, UX cBOWCTBA U rpaduku. Vcnons3oBanue rpadukoB QyHKIMN JUTs
peuIeHus] ypaBHEHU.

TpuroHomerpuueckasi OKpy>KHOCTb, OTIPeJielIeHIe TPUTOHOMETPHIECKUX (DYHKITMIA YUCIIOBOTO apryMeHTa.

OyHKIMOHATILHBIC 3aBUCUMOCTH B pEANTbHBIX NPOIIECCcax U sSBICHUsX. [ padiKu peatbHbIX 3aBUCUMOCTEH.

Hayasia maTeMaTH4eCKOro aHAIN3a

[locnegoBarenbHOCTH, CIOCOOBI 331aHUS MTOCTEN0BaTENIbHOCTEH. MeTo1 MaTeMaTndecKol HHAYKIUHA. MOHOTOHHBIE
W OrpaHHYCHHBIC TOCIIENAOBATEIBHOCTH. VICTOPHS BO3SHMKHOBEHHUS MAaTEMAaTUYECKOTO aHaM3a KaK aHalu3a OECKOHEYHO
MaJbIX.



ApudmeTrnyeckas U reoMmeTprdeckas mporpeccuu. beckoHedHo yObIBaromias reoMeTpudeckas nporpeccus. Cymma
OcCKOHEYHO YOBIBaIOMmIEH T€OMETPUIECKOW Mporpeccuu. JIMHEHHBIM W AKCIOHEHIUANLHBIM pocT. Ymcmo e. Dopmyna
CJIOXKHBIX IIPOLIEHTOB. VIC0SIb30BaHNE IPOTrPECCUM IS PEILEHUS PEANIBHBIX 3a/1a4 IPUKIAIHOTO XapaKTepa.

HenpepsiBHble QYyHKIMH U MX CBOWcCTBA. Touku paspeiBa. ACUMNTOTH rpadukoB ¢yHkiui. CBoiicTBa (HyHKIUI
HETIPEPHIBHBIX HA OTpe3Ke. MeTo] MHTEpBAaJIOB Ul pellieHHs HepaBeHCTB. [IpuMeHeHre cBOMCTB HENpepbIBHBIX (QyHKIMH
JUIS pellieHus 3a/ay.

[lepBas u BTOpas mpousBogHble QyHKIMU. OmpeaeneHue, reOMEeTPUIECKUil U (PU3NUECKUi CMBICI MPOU3BOTHOM.
VYpaBHeHHE KacaTelbHOU K rpaduKy QyHKINH.

[IpousBoanbIie dneMeHTapHBIX QyHKIMNA. [Ipon3BoHAs CyMMBI, TPOU3BEICHNUS, YACTHOTO M KOMIIO3UIMH (DYHKLIUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, ONEpalliK HaJl MHOXKECTBAMH U UX CBOMcTBa. Jluarpammel Ditnepa—Benna. [IpumeHneHue TeopeTuko-
MHOXXECTBEHHOTO amIapara Ui ONMCaHUs pealbHBIX MPOIECCOB M SBICHUH, NPU PEIICHUU 3a/1a4 M3 JPYTHX Y4eOHBIX
MIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTW4eCKOro OOBEKTa, CIIEACTBHE, J0Ka3aTelbCTBO, PAaBHOCHIILHBIC
ypaBHEHUS.

11 KJIACC

Yucsa v BbIYMCJICHUS

HatypainbHbie 1 1ienbie yucia. [IpuMeHeHHe TPU3HAKOB JSIMMOCTH IEJIBIX YHCEN, HAUOOIBIIUI 00U JeIUTeIh
(manee — HOJI) u naumenbiee obmiee kpatHoe (nanee — HOK), ocTatkoB mo mMomyito, anropurma EBkiuma uist pemieHust
3a]1a4 B LEJbIX YHCTaX.

Kommnekcuple uncna. AnreOpandeckass W TpPUTOHOMETpUYeckass (OpMBI 3amHMCH  KOMIUIEKCHOTO —YHCIA.
ApudmeTryeckue oOnepaldl ¢ KOMIUIEKCHBIMH uHuciamu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW
mwiockoctu. @opmyna Myaspa. Kopau N-oif crenenu uM3 KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YMCeN s
penreHns: GU3NIECKNX U TEOMETPHUIECKUX 33]1a4.

YpaBHeHMs1 1 HEPAaBEHCTBA

CucreMa M COBOKYIHOCTh YPaBHEHUHM U HEPABEHCTB. PaBHOCWIBHBIE CHCTEMBl U CHCTEMBI-CIEIICTBHUSL.
PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot6op KOpHEH TPUTOHOMETPHUECKUX YPaBHEHHWI C IOMOIIBI0 TPUTOHOMETPUYECKOH OKPYXKHOCTH. PemreHue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHS TOKA3aTEIbHBIX U JIOTAPH(PMIUECKAX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHUS] CUCTEM MU COBOKYIHOCTEH palUOHAIBHBIX, UPPALUOHANBHBIX, MOKA3aTEIbHBIX U
norapu(MUYECKUX ypaBHEHUM.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.

[IpuMeHeHue ypaBHEHHMH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHYECKHX 3aJad W 3aJad U3 Pa3IHYHBIX
o0JacTell HAyKd U peabHOM KU3HU, HHTEPIIPETAIHS TOTyYEHHBIX Pe3yIbTaTOB.

DOYHKINU U TPaUKHU

I'padmk kommozummu Gyskwid. ['eomerpudeckne 00pas3sl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHOM TUIOCKOCTH.

Tpuronomerpuieckue (yHKIHH, UX CBOMCTBA U TPaUKH.

I'padmyeckre MeToIbI penieHNs YypaBHEHUH 1 HEPaBeHCTB. | padudeckre MeTo bl pElIeHUs 3a1a4 ¢ TTapaMeTpaMH.

Hcnonp3zoBanue rpadukoB (YHKIHHA IS UCCIEAOBAaHUS MPOIECCOB U 3aBHUCHMOCTEH, KOTOPBIE BO3HHUKAIOT TIPU
pEIIeHNH 33/1a4 U3 IPYTuX Y4eOHBIX PEIMETOB U PEATbHON KU3HHU.

Havana mareMaTH4eCKOro aHaIu3a

[MpuMeHeHne NPOW3BOMHOW K HCCICOBaHUIO (QYHKIMA HAa MOHOTOHHOCTh W O3KCTpeMyMbl. Haxoxnenue
HanOOJIBIIET0 ¥ HAMMEHBIIIETO 3HAUCHUH HEPEPHIBHON (DYHKIIUN HA OTPE3KE.

IIpuMmeHeHre TpPOU3BOJHON JUIsl HAXOXKACHUS HAWIYYIIETO PELIEHUs] B MPUKIAJAHBIX 3a7ayax, JJis OINpeeeHUs
CKOPOCTH W YCKOPEHHS Tpollecca, 3aIaHHOTO (popMyIIoH Ml rpaduKOM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO TIepBooOpa3HbIX. [lepBooOpasHbie 3neMeHTapHbIX (GyHKnuid. [IpaBuna
HaXOXKCHUS MePBOOOPA3HBIX.

Wuterpan. ['eomeTpudeckuii cMbICI UHTErpaia. Beruucienue onpeaenéHHoro uHTerpana mo ¢gopmysne HeroToHa-
JleiibHuna.

[Ipumenenne nHTETpaNa ISl HAXO0XKICHUS IUIOMAEH TNIOCKUX GUTYP U 00BEMOB T€OMETPUIECKUX TEIL.

[Mpumepsr pemenuit quddepeHIanbHpIX YpaBHEHHH. MaTeMaTHUecKoe MOJICIHPOBAaHUE PEANTbHBIX MPOIECCOB C
MOMOIIBI0 UG EpEeHITNATBHBIX YPABHEHHH.



IINIAHUPYEMBIE  PE3VJIbTATBI OCBOEHNA  YYEBHOI'O KVYPCA  «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHET'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCcKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTD TPAXKAAHCKON MO3UIMK 00YYAIOMIErocsl KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCHHUCKOTO
o0IiecTBa, MPEACTABICHUE O MAaTEMaTHYCCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHUMU, MPOLEAYP
TpaXJaHCKOTO 00mecTBa (BBIOOPHI, ONPOCH M IPYroe), yMEHHE B3auMOJEHCTBOBATH C COLMAIBHBIMH HMHCTHUTYTaMHU B
COOTBETCTBHH C MX (DYHKIIMSIMH U Ha3HAUYCHUEM;

2) NaTpUOTHYECKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTH POCCUHCKOM IPakJaHCKON MICHTUYHOCTH, YBRKECHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOM
MAaTE€MAaTUKH, IICHHOCTHOE OTHOIICHUE K TIOCTIKEHUSIM POCCUICKUX MAaTEMaTUKOB M POCCUHUCKON MAaTEMaTHUYECKOM IIKOJIBI,
WCIIOJIb30BaHHUE ATUX JOCTIDKEHUH B IPYTHX HAYKaX, TEXHOJIOTUAX, C(hepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

0CO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOIO HAponaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBCACHUSA, CBA3AHHOIO C MPAKTHYCCKHUM IMPUMCHCHUCM IIOCTI/I)KGHI/II‘/'I HAayKM MU ACATCIIBHOCTBIO y‘IéHOFO, OCO3HaHUue
JUYHOTO BKJIaJa B OCTPOCHUE YCTOMYMBOTO Oy IyIIero;

4) 3cTeTUYECKOT0 BOCIIUTAHUS:

ACTETUUECKOE OTHOLICHHE K MHpY, BKIIOYas ICTETUKY MAaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
peuIeHu, pacCyKIeHUH, BOCIIPUMMUYUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3jIU4HbIX BUJIOB HCKYCCTBA;

5) puzuyeckoro BocnUTAHMS:

c(hOpMHUPOBAHHOCTH YMEHHS NMPUMEHITh MaTeMaTHIECKHE 3HAHUS B MHTEpEcax 370POBOTO W OE30MacHOTO oOpasa
JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3IIOPOBBIO (30pOBOE MUTaHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHA U
OTIBIXa, perymspHas (u3mueckas aKTUBHOCTH), (PH3WUECKOe COBEPIICHCTBOBAHHE TIIPH 3aHITHAX CIIOPTUBHO-
03/I0POBUTENBHOM e TENbHOCTEIO;

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTh K TPYIY, OCO3HAaHWE IEHHOCTH TPYIOIIOOMS, MHTEpPEC K Pa3INYHBIM cdepaM MpodhecCHOHATBHON
NeSTeNLHOCTH, CBSI3aHHBIM C MAaTeMAaTUKONH M €€ MPIIIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymeit
nmpoecCu W pean30BbIBATH COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTh W CIOCOOHOCTh K MAaTEMAaTHYECKOMY
00pa3oBaHWI0O W CaMOOOPa30BaHWIO HAa TPOTHKEHHHM BCEH JKM3HHU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PEIIEHUHU
MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKOW HAIIPaBIEHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH DKOJOTUYECKOW KYJIbTYPHI, TOHUMAaHUE BIHMSHHUS COIUAIBHO-3KOHOMHYECKUX IPOIECCOB Ha
COCTOSIHHE TIPUPOTHON W COIMAIIEHOM Cpellbl, OCO3HAHUE TII00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM, OpUeHTAIHS
Ha MPUMEHEHNE MaTeMaTUYEeCKIX 3HAHWH IS PEIICHUs 3a7a4 B 00J1aCTH OKPY)KAIOIIEeH Cpelibl, INIAHUPOBAHHUE ITOCTYITKOB
Y OIIEHKH WX BO3MOXKHBIX TIOCJIEJICTBUH JIUIsl OKPYXKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSL:

c(hOpMUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKu U
OOIIIECTBEHHOW TMPAKTUKW, TTOHMMaHUE MaTeMaTH4eCKOH HAyKH Kak c(epbl 4YeloBe4YeCKOW IesTeNbHOCTH, JTaloB e
Pa3BUTHUS U 3HAYMMOCTH JIJISl Pa3BUTHSI [IUBUIIN3AIINY, OBIIAJCHHUE SI3HIKOM MAaTEMAaTUKH M MaTEMaTHIECKOH KyJIbTYypOr KaK
CPEICTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBISITh MPOSKTHYIO W MCCIIENOBATENECKYIO JIEITENIbHOCTh HHANBUIYAIBHO
U B TpYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbBIE YYeOHbIE A€l CTBUSA

ba3oBble JJornueckue aeicTBus:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKH MaTEMaTHUECKUX 00BEKTOB, MOHATUI, OTHOIIICHUH MEXIy
MOHATUAMH, (OPMYJIUPOBATh OINPEICICHUS IOHATHH, YCTaHABIMBATh CYIIECTBEHHBIM IPHU3HAK KjacCU(DUKALINY,
OCHOBaHHUS JIJIs1 0000IIECHHUS M CPABHEHUS, KPUTEPHH ITPOBOJIUMOTO aHAJIM3a,

BOCIPUHUMAaTh, (HOPMYJIUPOBATH M MPEOOPA30BBIBATE CYXKACHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHbBIC, SAUHUYHBIC,
YacTHBIC U OOIIIKE, YCIOBHBIC,



BBISIBIISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpeuus B (akTax, JaHHBIX, HAONMIOJICHUAX U
YTBEPKACHUSAX, IIpeIaraTb KPUTEPHUH JJIS BBISBICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIL;

JieNaTh BBIBOABI C HCIIONB30BAHHMEM 3aKOHOB JIOTHKH, MACIYKTUBHBIX M WHAYKTUBHBIX yMO3aKIIOYCHHA,
YMO3aKJIIOUeHUH 10 aHaJIOTHH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKAa3aTeJLCTBA MATEMAaTHYCCKUX YTBEPXKICHHH (MPSAMBIE W OT MPOTHBHOIO),
BBICTpauBaTh apTyYMEHTAIIUIO, IPUBOIUTE IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIC CYXKJICHHS U BBIBOIBL;

BBIOMpaTh CIIOCOO pelieHusl yaeOHOW 3a7auu (CpaBHHBATh HECKOJIBKO BapUAHTOB PEUICHHMsI, BHIOMPATh Hawmboliee
MOAXOJISTINNA C Y4ETOM CaMOCTOSITEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebCKue AelicTBUSL:

KCIOJIb30BaTh BOMPOCKHI KK MCCIICOBATEIBCKUI HHCTPYMEHT IMO3HAHUS, (POPMYITUPOBATH BOPOCHI, (PUKCUPYOIINC
MPOTUBOpEYHE, TPOOIEMY, YCTAaHABINBATh UCKOMOE M JJaHHOE, JOPMHUPOBATH TUIIOTE3Y, APTYyMEHTUPOBAThH CBOIO MO3HUITHIO,
MHEHHE;

MPOBOJIUTH CAMOCTOSTEIIEHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIICIOBAHHE [0 YCTAHOBJIICHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOT0 00BEKTa, SIBIICHUS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXy 00BEKTaMU, SIBICHUSIMH, TTPOICCCAMMU;

CaMOCTOSITeIbHO  (hOopMyJIMpoBaTh OOOOIICHUS H BBIBOJABI 10 pe3yJbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
WCCJICIOBAHNUS, OLICHUBATh IOCTOBEPHOCTD MOJTyUYEHHBIX PE3yJIbTaTOB, BRIBOJOB U 000OIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TaKKE BBIABUTATH MPEIIONIONKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSIX.

PaGora ¢ undopmanueii:

BBISBJISITH JE(UIUTH HH)OPMAIINK, TaHHBIX, HEOOXOAMMBIX JJIs OTBETA Ha BOIIPOC M IS PEIICHUS 3a/1a4H;

BBIOMpaTh HMHGOpMAIMIO W3 HCTOYHUKOB PAa3MYHBIX THIOB, aHAaJM3UpPOBaTh, CHCTEMAaTH3UpPOBATh U
WHTEPIPETUPOBATh HHPOPMAIMIO PA3INYHBIX BHIOB U (POPM MpeICTaBICHHS;

CTPYKTYpHPOBATh HH(OPMAIIHIO, TIPEICTABIATE € B Pa3IUUHBIX (popMax, HITIOCTPUPOBATH TpadudecKu;

OIIEHWBATh HAIEKHOCTH HH(DOPMAIIUH TI0 CAMOCTOSATEIBHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

KoMMyHMKAaTHBHBIE YHHUBEPCAJIbHbIE Y4eOHbIe AeiCTBUS

Oo0menne:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYKACHUS B COOTBETCTBHM C YCIOBHSAMHU W LEJISAMH OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOLy PELICHUS 3aJauHu,
KOMMEHTHPOBATH IOJyYEHHBIH PE3yIbTaT;

B Xoxe OOCyXIeHHs 3aJaBaTh BOINPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, NpOOJIEMBI, pellaeMoi 3alxau,
BBICKa3bIBaTh WJEHU, HALICJICHHbIE HAa MOMCK PELICHUS, COTMOCTABIISTh CBOU CY)KICHHUS C CY>KACHUSMH IPYTUX y4aCTHHKOB
nuasnora, oOHapy)KHMBaTh pasjindde M CXOACTBO MO3MLUHM, B KOPPEKTHOH ¢opme (opMylIupoBaTh pPa3HOINIACHUS, CBOU
BO3paXXCHUS;

NPEACTABIIATh PE3YNbTaThl PELICHUS 3a7ayl, SKCIEPUMEHTA, HUCCIECIOBAaHMs, [IPOEKTa, CAMOCTOSTEILHO BHIOUPAThH
(bopMar BEICTYIUICHHS € YYETOM 3a1a4 NMPE3CHTAlUU 1 0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe el CTBUS

Camoopranusanms:

COCTaBJIATh IUIaH, AITOPUTM pEUIeHHs 3a7add, BHIOMPATh CIIOCOO pPEmIeHHs] C y4ETOM HMMEIOIUXCS PEeCypCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA MHTEJJIEKT:

BIIaJIETh HABHIKAMHU II03HABATENbHON pe(IeKCHM KaK OCO3HAHUS COBEPIIACMBIX JEHCTBHUA M MBICIUTEIBHBIX
MIPOIIECCOB, WX PE3YJIBTATOB, BJIAAETHh CIIOCOOAMU CaMOMIPOBEPKH, CAMOKOHTPOJISI Tporecca W pe3yibTaTa pPemieHUs
MaTeMaTUYeCKOM 3aj1auu;

npe€aABUACTE TPYAHOCTHU, KOTOPHIE MOI'YT BOSHUKHYTH IIPU PCIICHUU 3a/ladr, BHOCUTH KOPPEKTUBLI B ACATCIbLHOCTD
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, IaHHBIX, HAHICHHBIX OLIMOOK, BRISBICHHBIX TPYAHOCTEH;

OLICHMBAThb COOTBCTCTBUC pE3yJibTaTa LCJIN U YCIOBHUAM, OOBSICHATH IMPUYHUHBI TOCTHXXCHHUA WM HEOAOCTHUKCHHA
Pe3yIbTATOB JAEATEIILHOCTH, HAXOJUTh ONIHOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1esITeJILHOCTD:

MOHUMATh H MCIION30BaTh NMPEUMYIIECTBA KOMAHHON U WHAWBUAYAILHON pabOThl IPU pellieHHH YY4eOHBIX 3ajad,
MIpUHUMAaThL LECJIb COBMECTHOM ACATCIIBHOCTH, INNIAHUPOBATH OPraHU3aluio COBMECTHOM paGOTI)I, pacnpeaciiaTb BUAbL
pabot, JoroBapuBaThCS, 00CYKIATh POIIECC M pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIOJICH;



y4acTBOBaTh B TIPYNMOBBIX (opMax padoThl (00CYKIEHHUS, OOMEH MHEHHH, «MO3TOBBIC INTYPMbI» M HHBIEC),
BBITOJTHATH CBOKO 4acTh pabOThl U KOOPIUHUPOBATH CBOU JICHCTBHS C JIPYTUMH UJICHAMU KOMaHJIbI, OIICHUBATh KA4eCTBO
CBOETO BKJIaJIa B OOIIUI MMPOJYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce oOy4aromuiics MONYyYUT CIEAYIOUIME TPEAMETHBIE PE3YJbTaThl MO OTACIBHBIM
TeMaM pabodeill mporpaMMbl Y4eOHOTO Kypca «Anredpa v Hauana MaTeMaTH4ecKOro aHaIn3ay:

Yuciia 1 BBIYHCICHUSA:

CBOOOJHO OIEpUPOBaTh MOHATHIMU: PAlMOHATIBHOE YHCIO, OECKOHEYHAas MepuoguuecKas IpoOb, MPOLEHTHI,
WppanroHaIbHOE YHCII0, MHOKECTBA PAlMOHATIBHBIX U ACHCTBUTEIBHBIX YHCEN, MOAYIIb IEHCTBUTEIILHOTO YUCIIA;

MPUMEHSTh APOOM W MPOLEHTHI IJIsl pelleHHs] MPUKIaTHBIX 3a7ad M3 Pa3InuHBIX OTpaciiedl 3HAHWH U peabHON
KU3HH;

MPUMEHSTH TPUOTIKEHHBIE BEIYMCIICHNS, IPABUIIa OKPYTIICHUS, IPUKUAKY U OLIEHKY pe3yiibTaTa BEIYUCICHUN;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEHb C IEJBIM MOKa3aTeJIeM, MCIOIb30BaTh MOAXOAALIYI0 (OpMY 3alucH
JeHCTBUTEIBHBIX YUCET IS PELICHUS MPAKTUIECKUX 3a7a4d v MPeACTABICHUS JaHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHITHEM: apH(PMETHUECKHI KOPEHb HATYPAIbHOW CTETICHH;

CBOOOJTHO ONIEPUPOBATH MOHITHUEM: CTETICHB C PALIMOHAILHBIM TIOKA3aTeleM;

CBOOOJIHO ONIEPUPOBATH MOHIATUSIMHU: JOrapu(M 4nca, JecCITHIHbIC U HATYpaIbHBIC JIOTapU(PMBI;

CBOOOJTHO ONIEPUPOBATH MOHITUSMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YUCIIOBOTO apryMEeHTa;

OIIEPUPOBATH MOHATHSIMU: aDKCUHYC, APKKOCHHYC U apKTAaHTC€HC YHCIOBOTO apryMEHTA.

YpaBHeHnusi U HepaBeHCTBA:

CBOOOJHO OMEpPHUPOBATh TOHITUSMH: TOXIECTBO, YpaBHCHHE, HEPAaBCHCTBO, PABHOCHIIBHBIE YpaBHEHHS WU
YpaBHEHHUSI-CIIEICTBHS, PABHOCUIIbHBIE HEPABCHCTBA;

MPUMEHSTh Pa3IUYHbIC METOJIbl PEIICHHUS PAMOHAIBHBIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUN, IPUMEHATh METO
WHTEPBAJIOB 1151 PeILICHHS HEPaBEHCTB,;

CBOOOJHO ONEPUPOBATH MOHATHSIMH: MHOTOYICH OT OJHOW MEPEeMEHHON, MHOIOWIEH C LENbIMU KO3 UIMEHTaMH,
KOPHH MHOTOYJIECHA, IPUMEHATH eJICHHEe MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy m teopemy Buera mns
peleHus 3aaay;

CBOOOJHO ONEPUPOBATh NOHATUAMH: CHCTEMA JIMHEHHBIX YPaBHEHUM, MaTPHULA, ONPEAETUTENb MATPULBI 2 X 2 U €ro
TrE€OMETPUUYECKHI CMBICI, HMCIOJIB30BaTh CBOMCTBA ompeaenuTesis 2 X 2 il BBIYMCICHUS €0 3HAYEHUs, HPUMEHATh
OTIPENENIUTENH ISl PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHHUH, MOAEIMPOBATh pealbHble CUTYALMH C MOMOIIBIO CHCTEMBI
JUHEHHBIX ypPaBHEHHUH, MCCIIEN0BaTh MOCTPOCHHBIE MOJEIM C ITOMOIIBI0 MAaTpUI U ONpPEAETHUTENeH, HHTEPIPETUPOBATh
MOJTyYEeHHBIN pe3ybTaT;

WCTIONIBb30BaTh CBOWCTBA JEWCTBUM C KOPHIMU ISl TPeoOpa30BaHMs BEIPAKEHUH;

BBIMOJIHATH IPE00Pa30BaHMs YUCIOBBIX BEIPAKEHHM, COEPKAIIUX CTEIICHH C PallMOHAIBHBIM IIOKa3aTelNeM;

WCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB I IpeoOpa3oBaHus JIOrapupMHUUECKUX BBIPAKEHUII;

CBOOOJIHO OIIEPHUPOBATh MOHATUSIMH: UPPALOHATIBHBIE, TOKa3aTeIbHbIE U JorapuMuieckue ypaBHEHHsI, HAXOAUTb
UX PELICHUs C TOMOIIBIO PABHOCHIIBHBIX IEPEXO0B MIIM OCYIIECTBIISAS IPOBEPKY KOPHEHH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE POPMYJIBI TSl TPeoOpa30BaHMsI TPUTOHOMETPHUECKUX BBIPAKCHUIL;

CBOOOJHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPUMEHSITh HEOOXOAMMBbIe (OPMYIbI IS
peLIeHUs OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJICJINPOBATh PEANbHBIE CHTYallMH Ha SI3bIKE aJreOphbl, COCTABISTH BBIPAKEHHS, YPABHEHHs, HEPaBEHCTBA II0
YCIIOBHIO 33]1a4M, UCCIIEIOBATH MIOCTPOSHHBIC MOJIENIN C UCIIOJIL30BAHKEM arllapara aireOpsi.

DYHKIUU U TPaPUKH:

CBOOOJIHO ONEpHPOBaTh MOHATHAMHU: (QYHKIHMSA, crocoObl 3amaHusi (YHKIWHM, B3aMMHO OOpaTHBIE (YHKIIWH,
KOMIO3uIHs QyHKIWH, TpapuK GyHKIMY, BEITIOIHATE dJIEMEHTapHbIe peoOpa3oBaHus rpa@ruKkoB QyHKIIHIA;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: OOJIACTh OINpENENICHHs U MHOXECTBO 3HaYeHWH (YHKIWU, HYyIU (YHKIIUH,
MPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEpPHPOBaTH MOHATHAMHU: YETHbIE M HEUYETHbIC (QYHKIMH, MEPUOIUYECKUE (YHKIUHU, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl ¥ MUHHMYMbI (DYHKIMM, HauOolblliee W HaWMeHbIllee 3HaueHWe (YHKIMU Ha
MPOMEKYTKE;



CBOOOJHO ONEPUPOBaTh IOHATHUSAMH: CTENEHHas (yHKIMA ¢ HaTypajJbHBIM M IEJbIM IIOKa3aTeneM, TIpadux
CTENEHHOH (YHKIMM C HAaTypajdbHBIM M ILEJIBIM IOKa3zaTeleM, IpaduK KOpHS N-0ff CTemeHHM Kak (GyHKIUH oOpaTHOM
CTEIIEHH C HAaTypaJIbHbIM [I0KA3aTeIeM;

OIIEpUPOBaTh MOHATHAMHU: JIMHEHWHAs, KBaApaTH4Has U APOOHO-TMHEHHas (DyHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE
HCCIIeIOBaHNE U TOCTPOCHUE UX IPAPHUKOB;

CBOOOJHO ONEpUpPOBATh MOHATHUSAMH: IMOKa3zaTelbHas W Jorapupmudeckas (QyHKIHUH, UX CBOMCTBA M TrpaduKy,
WCTIONB30BaTh UX TpaUKy AJIsl pelieHHs ypaBHEeHU;

CBOOOJHO ONEPUPOBATh MOHATHUAMH: TPUTOHOMETPUYECKAsi OKPYKHOCTb, OMNpEAEJICHHE TPUTOHOMETPUYECKUX
(YHKLMI YHCTIOBOTO apryMEHTa;

WCTIONB30BaTh rpaduKu QYHKIHHA IJIs MCCICI0BaHUS MPOLECCOB M 3aBUCUMOCTEH NP pEeIIeHUH 3a7ad U3 APYTUX
y4eOHBIX IPEIMETOB U PEATbHON JKU3HH, BEIpaKaTh (popMyIaMy 3aBUCHMOCTH MEXy BETMYHMHAMM;

Hayasna maTeMaTH4ecKkoro anajausa:

CBOOOJIHO OMNEpUPOBATh MOHATHAMH: apHU(MeTHUEcKass U TeoMeTphdecKas Mporpeccus, 0ECKOHEYHO yObIBaromast
reoMeTpuyeckas MpOrpeccHs, JWHEWHBIH M OKCIOHCHUUATBHBIA POCT, (GOpMysia CIOXHBIX TIPOLEHTOB, HWMETh
MpeacTaBiIeHue O KOHCTAHTE;

WCTIONB30BaTh MPOTrPECCHH AJIS pEIICHHS PeanbHBIX 3aa4 NPUKIaJHOTO XapaKTepa;

CBOOOJIHO OTIEPUPOBATH MOHATHAMH: TOCIEAOBATEIBHOCTD, CIIOCOOBI 33JaHUs MOCIIEI0BATEILHOCTEH, MOHOTOHHEIE
W OrpaHUYCHHBIC MOCIEJOBATEIFHOCTH, MOHMUMATh OCHOBBI 3apOXJICHHS MaTEeMaTHUECKOTO aHajih3a KaK aHaln3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OMNEpUPOBATh TOHATHSMHU: HEMpPEpHIBHbIC (PYHKIMH, TOYKH pa3pbiBa Tpaduka (YHKIWH, aCUMIITOTHI
rpaduka QyHKINY;

CBOOOJHO OMEpUPOBaTh MOHITHEM: (YHKLUS, HEMpEephIBHAas Ha OTpPE3Ke, NMPUMEHSTh CBOWCTBA HEMPEPHIBHBIX
(YHKIUH [T pEeIIeHus 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSAMMU: IIEPBasi U BTOpasi IPOM3BOAHbIE (DYHKIINH, KacaTelbHas K TpaQuKy QyHKIHUH;

BBIYUCIIATh MPOU3BOAHBIC CYMMBI, IPOU3BEACHHS, YACTHOIO M KOMIIO3MLMHU OBYX (YHKUUH, 3HATh HPOU3BOIHBIC
AJIEMEHTAPHBIX (hyHKITHIA;

WCTIONB30BaTh TEOMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPON3BOIHOM TSI pelIeHus 3a/1a4.

MHo:kecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOXECTBO, OIIEPALlH HaJl MHOKECTBAMU;

HCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT AJsl ONMUCAHUS PEIbHBIX IPOLIECCOB U SIBICHUM, IIPU PELICHUN
3aja4 U3 Ipyrux y4eOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHITUSIMH: ONpENEIECHUE, TeOpeMa, ypaBHEHHE-CIECICTBUE, CBOWCTBO MaTeMaTHYeCKOTo
00BEKTa, OKA3aTEIbCTBO, PABHOCHIIbHBIE YPAaBHEHHUS U HEPABEHCTBA.

K xonumy oOyuenus B 11 kiacce oOydaromuiics MONMYyYUT CIIEOYIOLIME HPEAMETHBIE PE3YJbTaThl 10 OTACIbHBIM
TeMaM pabodel mporpaMMbl y4eOHOTO Kypca «Anredpa 1 Hauana MaTeMaTH4ecKOro aHaIu3ay:

Ymncna v BBIYUCICHUS:

CBOOOJHO ONEPHPOBATH MOHATHAMM: HATYypaJbHOE M ILIEJIO€ YHUCIIO, MHOXKECTBAa HATypalbHBIX M LIEJNbIX YHCET,
WCTONB30BaTh Npu3Haku aenumoctd Henbix uucen, HOH m HOK narypanbHBIX yncen i pemieHus 3a1ad, NPUMEHSTh
anroput™m EBkinna;

CBOOOJHO ONEpPUPOBaTH MOHATHEM OCTAaTKa [0 MOIYJIO, 3alMChIBaTh HATypajbHbIE YHCIA B Pa3IHYHBIX
MO3ULIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJHO ONEPHPOBATH IMOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, HNPEACTaBISATH
KOMIIJICKCHBIE YHCTIa B aIre0paniyeckoi 1 TPUTOHOMETPUYECKOH (hopMme, BBIOTHATH apu(METHIECKHE ONlepalluy C HUIMH U
n300paXkaTh Ha KOOPJIUHATHOMN TIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJIHO ONEpPHPOBaTh MOHATHSIMHU: HPpAlMOHANILHBIE, TOKa3aTelbHble W JIOTapUPMHUUYCCKHE HEpaBEeHCTBA,
HAXOJIUTh UX PEIICHHUS C TOMOIIBIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBIISTH OTOOP KOPHEH NP PElICHHH TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOJTHO ONEPUPOBATH TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIUMbIe (HOpMYIIBI IS
pelleHrst OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJTHO ONIEPUPOBATH MOHITUSIMH: CUCTEMA M COBOKYITHOCTh YPaBHEHU U HEPABEHCTB, PABHOCHJIbHBIE CUCTEMBI 1
CHCTEMBI-CIIC/ICTBHS, HAXOJUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEH PAllMOHAILHBIX, UPPAMOHAILHBIX, TOKA3aTEILHBIX U
JorapuQMHUIECKUX YPAaBHEHUI U HEPABEHCTB;



pemIaTh panuoHaNbHbIe, HPPAlMOHATIBHBIE, TOKA3aTeIbHbIE, IOrapu(MUIECKUE M TPUTOHOMETPUYECKHE YPaBHEHHS
U HEPaBEHCTBA, CONEPIKaIINe MOILYJIN U ITapaMeTphl;

HNPUMEHSATH TpaUueCKUe METOIBI TSI PEIICHHs YPaBHEHUH U HEPaBEHCTB, a TAKXKeE 3a1ad C apaMeTpaMHu;

MOJICJIUPOBATh PEaJIbHbIe CUTYAIlMM Ha SA3bIKE ajureOpbl, COCTaBIATh BBIPAXKCHUS, YPaBHEHUS, HEPAaBEHCTBA M UX
CHCTEMBl MO YCIOBHMIO 3a/laud, HCCIECJ0BaTh IIOCTPOCHHBIE MOJETH C KCIONB30BAHWUEM ammapaTta anreOphl,
HMHTEPIPETUPOBATH IIOJIYyUYEHHBIN pe3ynbTar.

DyHKIUH U TPaPUKH:

CTPOUTH TPaPUKH KOMIO3UIUHA (PYHKIIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBaHUS U CBOWCTB KOMITO3UIIUHU ABYX
(hyHKITHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH U HEPABCHCTB Ha KOOPAUHATHOMN IIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHITUSMU: TPAdUKH TPUTOHOMETPUIECKUX (HYHKIIHIA;

MPUMEHSTh GYHKUIUH 11 MOAETUPOBAHUS U UCCIEOBAHHS PEaTbHBIX MPOLECCOB.

Hayana MaTeMaTH4eCKOI0 aHAIH3A:

WCTIONB30BaTh MPOU3BOJHYIO sl KCCIIENOBaHUS (PYHKIMH HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOIUTh HaOoOJbIlIce ¥ HAMMEHbIIIee 3HaUeHNsI (QYHKIIMU HENPEPBIBHOM Ha OTPE3Ke;

HCIIONIb30BaTh IIPOU3BOJHYIO Ul HAXOXKICHUS HAWIYUYIIETO PELICHUsS B NPUKIAJHBIX, B TOM YUCJIE COLIUAIBHO-
SKOHOMHYECKHX, 3a7iauax, JJis ONpeeNIeHHs] CKOPOCTH M YCKOPEHUS Mpolecca, 3aJaHHOTo (hOpMyInoil nin rpaguxom;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: TEpBOOOpa3Hasi, OINpPEACNEHHBI HWHTETrpall, HaXOIUTh MepBOOOpa3HbIC
AIIEMEHTAPHBIX (PYHKIHN U BEIYUCISATH HHTErpant o ¢popmyne Herorona-Jleitbnumna;

HAXOJUTh IUIOIAAN TUIOCKUX QUTYD ¥ 0OBEMBI TEJ C TOMOIIBIO0 HHTETpaa;

WMETh NpEeACTaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAaHMM Ha MpuUMepe cocTaBieHus andepeHInaIbHbIX
YPaBHEHU;

pemaTh NpUKIagHbIe 3a7adi, B TOM YUCIIE COIHATbHO-OKOHOMHUYECKOTO M (PU3MYECKOTO XapakTepa, CpelcTBaMu
MaTEMaTHYECKOTO aHAJINA3A.



TEMATHYECKOE IIVTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHMe pa3aesioB M TeM NPOrpaMMBbl Komrieerso uacon JJieKTpOoHHbIE (U] poBHIE) 00pa3oBaTeIbHbIE pecypchl
n/n Bcero KP 1P
1 MHOXeCTBO AeHCTBUTEIbHBIX Ykcesl. MHOrOWIeHbI. PalnoHa bHbIe 24 1
ypaBHEHHs 1 HepaBeHCTBA. CHCTEMBI TMHCHHBIX YPaBHCHUI
2 Oynknun u rpadgukn. CTeneHHas GYHKINS C [EebIM OKa3aTeIeM 12 1
3 Apudmernueckuil KOpeHs N-oii crenenu. MppaunoHaabHble ypaBHEHUS 15 1
4 [MokazatenpHas Qynkuus. [lokazaTenapHbIe ypaBHEHUS 10 1
5 Jlorapudmraeckas Gynkis. JlorapudpmMudaeckne ypaBHEHHUS 18 1
6 TpuroHoMmeTprudeckre BEIPAKEHUS U YPaBHEHUS 22 1
7 [MocnemoBaTenbHOCTH M IPOTPECCHU 10 1
8 HenpepsiBubie ¢pyHkimu. [IponsBoanas 20 1
9 [oBTOpenue, 0600ImeHNe, CCTEMaTH3alNsl 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0
11 KJIACC
No KosmuectBo yacos DJieKTpoHHbIE (HU(pPOBLIE) 00pa3oBaTe/IbHbIC
HanMeHoBaHue pa3aesioB U TeM NPOTrPaMMBbl
n/n Bcero KP IIP  pecypcbl
Hccnenopanre GyHKIMIA ¢ IOMOIIBIO TPOU3BOIHON 22 1
[lepBooOpa3Has U MHTETpal 12 1
3 I'paduku TpuroHOMeTprUecKUX QyHKIMHA. TpUroHOMeTpuiecKne 14 1
HEpPaBEHCTBA
WppatmonanbHble, MOKa3aTeNNbHEIE U JIOTapU(pMUIECKE HEPABEHCTBA 24
Kommuiekchsle uncna 10
HatypanbHble 1 niensle uncna 10
7 CucteMbl pallMOHATIBHBIX, UPPALIMOHANIBHBIX [MOKa3aTeNbHBIX U 12 1
Jlorapu(MHUYECKUX ypaBHEHHI
3amayn ¢ napaMeTpaMu 16
[NoBTOpeHue, 0000IICHNE, CUCTEMATH3AINS 3HAHU T 16
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




MNOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
No ara udpossie
n/n Tema ypoka Bcero Kourpospneie  Tpakruyeckue fll:%ylleﬂnﬂ :)Iﬁ;)l;l;osaTenbﬂue
padoTsI padoTsI pecypesi
1 MHOKecTBO, Onepalyy HaJ MHOKECTBaMH U 1
WX CBOMCTBa
2 Huarpammel Ditnepa-Benna 1
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapaTta JUIsl peleHus 3a1a4
PanmonanesHbie yncna. OOBIKHOBEHHBIE U
4 JECSATHYHBIC IPOOH, MPOLIEHTHI, 0ECKOHEUHBIC 1
MIEPHOANYECKUE TPOOH
Panmonanbsabie ynciaa. OOBIKHOBEHHBIE H
) JIeCATUYHBIC IPOOH, IPOIICHTHI, OECKOHEYHBIC 1
MIEPHOANYECKUE TPOOH
6 [Ipumenenune npoOeit u MPOIEHTOB s 1
pelIeHns TPUKIIAIHBIX 33124
7 [Ipumenenue npoOeit u MPOIEHTOB s 1
peleHus IPUKITaTHBIX 33139
8 HelictBuTenpHble uncia. PaimoHanbHble 1 1
WppalMoHaIbHBIE YUCIIA
9 Apudmernueckue onepanim ¢ 1
JEHCTBUTEIHHBIMU YUCIIAMU
10 Monynb AeHCTBUTENBHOTO YUCIHIA U €r0 1
CBOMCTBa
[TpubnmkEHHBIE BEIYUCIICHUS, TPaBUIIa
11 OKpYTIJIEHUS, IPUKU/IKA U OLIEHKA pe3ysbTaTa 1
BBIYMCIICHUM
OCHOBHBIE METO/IBI PEIIECHUS HETBIX ’
12 TPOOHO-PAITMOHANIEHEIX YPaBHCHUH H 1

HCPAaBCHCTB




13

14

OCHOBHBIE METO/IbI PEIIECHUS IETBIX ’
JIPOOHO-PAIMOHATILHBIX YPAaBHEHUH U
HEPAaBEHCTB

OCHOBHBIE METO/IBI PEIICHUS IETBIX ’
JIPOOHO-PaIMOHATLHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHorouyieHbl OT OJIHOW MePEMEHHOM.
Jlenenne MHOTOYIIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

17
18

MHOTOYJICHBI ¢ LEIBIMH KO3 QUITUCHTAMHU.
Teopema Bueta

Peienue cucteM NTMHEHHBIX YpaBHEHUI

Pewienre cucteM NTMHEHHBIX YpaBHEHUI

19

20

Martpuna cucteMbl JIMHEHHBIX YPABHEHUI.
Onpenenurens MATPHUILBI 2X2, eT0
FEOMETPUYECKUI CMBICII U CBOMCTBA,
BBIYHCJIEHHUE €r0 3HAYECHUS

Onpenenurenb MaTpULbl 2X2, ero
FEOMETPUYECKUI CMBICII U CBOMCTBA;
BBIYHCIIEHHUE €0 3HAYEHUS

21

22

[IpumeHeHue onpenenuTens Ui peeHus
CHCTEMBI JINHEWHBIX YPABHEHUM

Pemenne npukIaaHbIX 33a49 C TOMOIIBIO
CHCTEMBI JINHEWHBIX YPABHEHUMN

23

Pemmenne mpukIaaHBIX 33249 C TIOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUI

24

Kontponbhas padora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JTUHEWHBIX ypaBHEHUI"

25

dyHKIMsA, CIIOCOOBI 3a1aHusl (PYHKITHH.
B3aumuo ob6parabie hyHkimn. Kommnosumus
dhyHKIMIA

26

I'paduk hyakmmn. dmeMeHTapHBIC
peoOpa3zoBanus rpaduKkoB HyHKIHI




O0acTh Onpeae/ICHUS] ¥ MHOKECTBO

27 3HavueHuil Qpynkuuu. Hymn Qyakumn.
[IpomexyTkr 3HaK MOCTOSHCTBA
UérHble 1 HeUETHBIE (PYHKIIHU.

28 [epuoanueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (hyHKITHH
MakcuMyMBl I MUHUMYMBI (DyHKIIHH.

29 HanbGomnbiree 1 HauMeEHbIIEE 3HAUEHHE
(yHKITMH Ha TIPOMEKYTKE

30 Jluneiinas, KBagpaTU4Has U IPOOHO-
TUHeHas QYHKIUN

31 DneMeHTapHOe UCCIIEIOBAaHUE U TTOCTPOCHUE
rpadUKOB ATHX (YHKIIUN

39 DneMeHTapHOe UCCIIEOBAaHUE U TTOCTPOCHUE
rpadUKOB ATHX (YHKIIUH

33 CreneHsb ¢ LEbIM ITOKa3aTeaeM. buaom
HsroTona

34 CreneHsb ¢ LebIM IToKa3aTeaeM. burom
HsroTona

35 Crenennast QyHKIIUS C HATYpPAJIbHBIM U
nesbiM nokasareneM. E€ cBolicTa u rpaduk

36 KonTponbHas padora: "CreneHnHas (GyHKIHS.
E€ cBoticTBa u rpadux"

37 Apudmernueckuii KOpeHb HAaTypaJIbHON
CTEIICHHU M €r0 CBOMCTBA

38 ApudmeTryeckuii KOpeHb HATypaIbHON
CTETEHHU U €ro CBOMCTBA

39 [IpeoOpazoBaHus YNCIOBBIX BBIPAKEHUH,
CoAepkKaIIUX CTENIEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH,
coAepIKaIINX CTEIIEHN U KOPHU

41 [IpeobOpazoBaHUs YUCITOBBIX BRIPAKCHHIA,
CoAepkKaIIUX CTEIIEHU U KOPHU

42 Uppauuonansueie ypaBHeHUsI. OCHOBHBIC




METOBI PELICHUS UPPALMOHATBHBIX
YpaBHEHHI

Wppanmonansuele ypaBHeHUs. OCHOBHBIE

43 METOABI PELICHNS UPPALMOHATIBHBIX
YpaBHEHUI
Wppanmonansuele ypaBHeHUs. OCHOBHBIE

44 METOBI PEIICHUS UPPAMMOHATHHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUH
HppalrOHATbHBIX YpaBHEHUH

46 PaBHOCHITBHBIE TIEPEXOIBI B PELIEHUN
UppanrOHANIbHBIX YPaBHECHUN

47 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH
UppanrOHATIbHBIX YPaBHECHUN

48 PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUH
HppalrOHATbHBIX YpaBHEHUH
CoiicTBa 1 TpaduK KOpHS N-0H CTENEHU KaK

49 (hyHKIIME 00paTHOH CTENEHH ¢ HATYPaTbHBIM
MoKa3aTeneM
CoiicTBa 1 TpaduK KOpHS N-0H CTENEHU KaK

50 (yHKITMM 00paTHOM CTEIIEHHU ¢ HATYPaIbHBIM
MoKa3arenemM
Konrtponbhas padora: "CoiicTBa 1 rpadux

51 KOpHs N-0i1 creneny. ppannoHanbHble
ypaBHeHus"

59 CreneHs ¢ pallMOHAJIBHBIM MIOKA3aTENEM U €€
CBOICTBa

53 CreneHs ¢ pallMOHAJIBHBIM MIOKA3aTENEM H €€
CBONCTBA

54 Crerenp ¢ parmoHabHBIM ITOKa3aTeIeM H e
CBOICTBa

55 INokazarenbHas QpyHKIHA, €€ CBOHCTBA U
rpaduk

56 Hcnonbs3oBanue rpaduka QyHKIUH IS




pellieHNs] ypaBHEHUN

Hcnons3oBanue rpaduka QyHKIUH 1TsT

57 . 1
peleHHs ypaBHEHUH

58 [TokazarenbHbie ypaBHeHUs. OCHOBHBIE 1
METOABI PELICHNS II0KA3aTENbHBIX YPaBHEHUI

59 [loxa3arenbHble ypaBHeHUs. OCHOBHbIE 1
METOABI pEellIeHHs IOKa3aTeNbHBIX ypaBHEHUH

60 [lokazarenbHbie ypaBHeHUs. OCHOBHEIE 1
METOBI pEeIlICHHs TIOKa3aTeNbHBIX ypaBHEHUH

61 Konrtponbnas padora: "[loka3arenbHas 1
¢ysxmus. [lokazaTenbHbIe ypaBHEHUS"

62 Jlorapudwm uncna. CpoiicTBa orapudma 1

63 Jlorapudwm uncna. CroiicTBa orapudma 1

64 Jlorapudwm uncna. CroiicTBa orapudma 1

65 JecsaTrunbie 1 HaTypanbHBIE ToTapU(MBI 1

66 JlecsTiunbie U HaTypanbHBIE ToTapU(MBI 1

67 [IpeoOpa3oBaHue BEIpaXKEHUH, COACPKALINX 1
JorapuQMbl

68 [IpeobpazoBaHue BEIpaXKEHUH, COJIEPIKALIIAX 1
JorapuQMbl

69 [IpeobpazoBaHue BEIpaXKEHUH, COJIEPIKAIIIAX 1
norapudmpl

20 Jlorapudmudeckas GpyHKIus, €€ CBOWCTBA U 1
rpapuk

71 Jlorapudmudeckast pyHKIMsI, €€ CBOWCTBA U 1
rpapuk

79 Hcnons3oBanue rpaduka QyHKIUE 1JTsT 1
peleHNs ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUHN 115 1
pellieHNs] ypaBHEHUN
Jlorapudmuaeckue ypapaeHus. OCHOBHBIC

74 METOABI PEIICHHS JTOrapu(PMUUECKUX 1

ypaBHEHUI




Jlorapudmmuaeckue ypapaeHusi. OCHOBHBIC

75 METOABI PEIICHHS JTOTapuhPMUUECKUX 1
YpaBHEHUI
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

76 METOABI PEeIICHHS JTOTapuhPMUUECKUX 1
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH 1
JorapuPMHUICCKUX YpaBHEHUH

78 PaBHOCHIIbHBIC TIEPEXO/IbI B PEIICHUH 1
Jiorapu(MHYECKUX ypaBHEHHI

79 Kontponbnas pabora: "Jlorapudmudeckas 1
¢ysxmus. Jlorapudmudeckrne ypaBHeHUS "

80 CuHyC, KOCHHYC, TAHTCHC ¥ KOTAHT€HC 1
YKCIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHTCHC ¥ KOTAHT€HC 1
YHCIIOBOIO apryMeHTa

82 ApPKCUHYC, apKKOCHHYC U apKTaHT€HC 1
YKCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCJIOBOIO apryMeHTa
TpuroHomerpuieckasi OKpyKHOCTb,

84 orpeJieNieHue TPUTOHOMETPHYECKUX (PyHKIHIN 1
YKCIIOBOTO apryMeHTa
TpuroHnomerpuieckasi OKpyKHOCTb,

85 orpeJieNieHNe TPUTOHOMETPHYECKUX (PyHKITHI 1
YHCIIOBOTO apTyMeHTa

86 OCHOBHEBIE TPUTOHOMETPUIECKHE (DOPMYITBI 1

87 OCHOBHEBIE TPUTOHOMETPUIECKHE (DOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIbI 1

90 [IpeobpazoBaHue TPUTOHOMETPUICCKUX 1
BBIpaKECHUH

01 [IpeoOpazoBaHue TPUTOHOMETPUIESCKUX 1

BBIpaYKEHUM




[IpeobpazoBaHue TPUTOHOMETPUIECCKUX

92 . 1
BBIpa)KEHHUH

93 [IpeoOpa3oBaHKre TPUTOHOMETPUIECKHUX 1
BBIpaYKEHUM

94 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHUI 1

95 Pemenne TpuroHOMeTpHUYECKNX YpaBHEHUI 1

96 Perrenue TpUTOHOMETPHUESCKUX YPaBHECHHN 1

97 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHUI 1

98 Pemenne TpUroHOMETPHUYECKUX YpaBHEHUI 1

99 Pemenne TpUroHOMETPHUYECKUX YpaBHEHUI 1

100 Pemenne TpuroHOMETPHUYECKUX YpaBHEHUI 1
KonTponbHas pabora: "TpuroHomeTpudeckue

101 BEIPKEHUS U TPUTOHOMETPHUIECKHE 1
ypaBHeHus"
[ocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHS

102 rocienoBareIbHoCTEN. MeTon 1
MaTeMaTUYeCKON UHAYKINN
MOHOTOHHBIE ¥ OTPaHUYEHHEIE

103 MocJieI0BaTeNIbHOCTU. McTopus aHan3a 1
OECKOHEYHO MaITbIX

104 ApudmeTraeckas mporpeccus

105 I'eomeTpuyeckas nmporpeccus

106 Beckoneuno yObIBaromas reoMmeTpryecKast 1
nporpeccust

107 CymMa GeckoHEYHO yObIBaroIIen 1
FEOMETPUYECKOM IIPOrpeccuu

108 JIMHENHBIN U KCIIOHEHIIMAIbHBIN POCT. 1
Yucno e. Dopmyra CIOKHBIX IPOLICHTOB

109 JInHeNHbIN 1 SKCIOHEHIUATBHBIA POCT. 1
Hucno e. Dopmyra CI0KHBIX OPOLEHTOB

110 Hcnonp3oBaHme MPOrpeccHu ISt peIeHUs 1
peanbHBIX 331a4 MPUKIAJIHOTO XapaKTepa

111 Konrtponsnas pabota: "[locinenoBarebHOCTH 1




u iporpeccun”

112 HenpepriBable pyHKIINT 1 X CBOICTBA 1

113 Touka pa3pbiBa. ACUMIITOTH Tpad)HKOB 1
GyHKIMIA

114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA 1
oTpe3Ke

115 CpoiicTBa (pyHKIMI HETIPEPHIBHBIX HA 1
oTpe3Ke

116 MeTto MUHTEpBAJIOB 7S pEIlIEHUs] HEPABEHCTB

117 Metoa UHTEPBAIOB VIS PEIICHUS] HEPABEHCTB

118 MeTto1 MHTEPBAJIOB IS PEIICHUST HEPABEHCTB

119 [IpuMeHeHue CBOICTB HEMPEPHIBHBIX 1
GyHKUMH U1 peleHus 3a1a4

120 IIpuMeHeHue CBOMCTB HENPEPBIBHBIX 1
(YHKIMA U1 peteHus 3a1a4

121 [lepBas u BTOpas Npou3BOIHBIEC (HYHKITUH 1

122 Onpeneneane, reOMETPUUYECKHI CMBICI 1
MPOU3BOTHOMN

123 OnpeneneHHve, (hU3HUECKUI CMBICIT 1
MPOU3BOTHOMN

124 VYpaBHeHHE KacaTelbHOU K rpaduKy QyHKINN 1

125 VYpaBHeHHE KacaTelbHOU K rpaduKy QyHKINN 1

126 [Tpoun3BogHbBIE AIIEMEHTAPHBIX QYHKITHHA 1

127 [Tpoun3BogHbBIE AIIEMEHTAPHBIX QYHKITHHA 1

128 [Mpoun3BoHAS CYMMBI, IPOU3BE/ICHUS, 1
YaCTHOTO M KOMITO3UIINU (PYHKIMH

129 [IpousBoaHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UIINN (QYHKITHH

130 [IpousBogHas CyMMBI, IPOU3BEACHUS, 1
JaCTHOTO ¥ KOMITO3UIMN (PyHKIUH

131 KontponbsHas pabora: "[IponsBogHas" 1

132 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS 1

3HaHui: "YpaBHeHH"




133 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS 1
3HaHui: "@yHKkMH"
134 Hrorosast KOHTpOIbHAS paboTa
135 Wrorosast KOHTpOIBbHAS paboTa
136 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIUS 1
3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10




11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
n/n Tema ypoxa Bcero Koutpoaeusie  Ipakruteckue H3y4YeHUusi ~ oOpa3zoBaTesbHBbIE
padoThI padoThI pecypeni
1 IIpumeHeHre NPOU3BOHON K UCCIIEAOBAHHUIO 1
(GyHKUIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
9 IIpuMeHeHue TPOU3BOIHOM K UCCIIEJOBAHUIO 1
(GyHKLIUI HA MOHOTOHHOCTD U 3KCTPEMYMBI
3 [IpuMeHeHne TpOU3BOIHOM K UCCIETOBAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
4 [IpumeHneHne Npou3BOIHON K UCCIIEJOBAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI
5 [IpumeHneHne Npou3BOIHON K UCCIIEOBAHUIO 1
(GyHKLIUI HA MOHOTOHHOCTD U 3KCTPEMYMBI
6 [IprmeneHne NpoU3BOTHON K HCCIIEAOBAHHIO 1
(yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMEI
Haxoxenne HauboIbIIero 1 HAMMEHbBIIETO
7 3HA4YeHUs HEMPEPHIBHON (PYHKIIMK Ha 1
oTpesKe
Haxosxaenne HauOobIIero 1 HaMMEHbBILETO
8 3HA4YEHUS HEMPEPHIBHON (PYyHKIIMU Ha 1
OTpe3Ke
Haxoxaenne HauOobIIero 1 HaMMEHbBILETO
9 3HA4YEHUs HENPEPHIBHON (PyHKIIMU Ha 1
OTpe3Ke
Haxoxienne HauboIbIIero 1 HAMMEHbBINETO
10 3HA4YEHUs HENPEPHIBHON (PyHKIIMU Ha 1
OTpe3Ke
HaxoxeHne HanOOoJIbIIero 1 HANMEHBIIET O
11 3HAYCHMSI HEMIPEPBIBHON (PYHKIIUHU Ha 1
OTpe3Ke
12 Haxoxnenne HanOOIbIIEr0 1 HAUMEHBIIIETO 1




3HAYEHUS HEMPEPHIBHON (PYHKIIMK Ha
OTpe3Ke

HpI/IMCHCHI/Ie HpOHSBOI[HOﬁ JUISL HaXOXKACHUA

13 HaWIy4IIeTO PeLIeHUs B IPUKIAAHBIX
3ajadax
[Ipumenenne Npon3BOTHON ISl HAXOKACHUS

14 HAWTYYIIEeTO PEIIeHUs B IPUKIIaTHBIX
3ajagax
IIpumeHeHre NpoOnu3BOAHON ISt

15 oTIpeieNieH s CKOPOCTH M YCKOPEHUSI
npoiecca, 3aanHoro GopMyIon WiIu
rpaduKoM
[IpumeHneHre nponu3BOAHON ISt

16 oTIpeieNieH s CKOPOCTH M YCKOPEHUSI
npoiecca, 3aanHoro GopMyIon WiIu
rpaduKoM

17 Kommozunus ¢pyHkumi

18 Kommozunus ¢pyHkumi

19 Kommozunus ¢pyHkumi

20 I'eomerpuyeckne 00pa3sl ypaBHEHHH Ha
KOOPJIMHATHOM IJIOCKOCTH

21 I'eomerpuyeckne 0Opa3sl ypaBHEHHH Ha
KOOPAWHATHON TJIOCKOCTH

29 Konrtponbnas pabota: "UccnenoBanue
(GYHKIUI ¢ TOMOIIBIO MTPOU3BOAHOM"

23 [epBooOpa3Hasi, 0CHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [lepBoOOpa3HbIe 311€MEHTAPHBIX (PYHKIHH.
[IpaBuna HaxoXAEHUs IEPBOOOPA3HBIX

25 [lepBoOOpa3HbIe 371€MEHTAPHBIX (PYHKIIHH.
[TpaBuia HaXOXKIECHUS IEPBOOOPA3HBIX

26 Huterpan. 'eomeTprueckuit CMbICIT
WHTETrpaia

27 Brruucnenue onpenenéHHOro HHTErpaa mo




dhopmyne Hrrorona-Jleiioauma

Brruncnenne onpeaenéHHOro HHTETpaja 1mo

28
¢dhopmyne HetoTona-JletioHuIa

29 [IpuMmeHeHne UHTErpana s HaX 0K ICHUS
TIO0MIaIeH TIOCKUX GUTyp

30 [MpuMeHeHne HHTETpaNa s HaXOXKICHUS
00BEMOB FEOMETPHYCCKUX TEIT

31 [Ipumeps pemienuit qud hepeHITuaTbHBIX
YpaBHEHUH

32 [Ipumeps pemieHunit qud hepeHITuaIbHbIX
YpaBHEHUI
MareMaTH4YeCcKOe MOJICIIMPOBAHUE PEATbHBIX

33 MPOIIECCOB ¢ MOMOIIBI0 Au(pHepeHaTbHBIX
YpaBHEHUI

34 KonTponbHas pabora: "IlepBoobpazHas u
uHTerpan”

35 TpuroHomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKH

36 Tpuronomerpuieckue QyHKIMH, UX
CBOWCTBA U TpaduKu

37 TpuroHomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKH

38 Tpuronomerpuieckne GyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TIOMOIIIHIO
TPUTOHOMETPUYECKON OKPY)KHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C TOMOUIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH

42 OT6Op KOpPHEH TPUTOHOMETPUUIECKHUX

YpaBHEHUH C TOMOUIBIO




TPUTOHOMETPUUIECKON OKPY>KHOCTH

OT6Op KOpPHEH TPUTOHOMETPUUICCKHUX

43 ypaBHEHHUH ¢ IOMOLIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Permrenne TpuroHOMETpUIECKHX HEPABEHCTB 1

45 Pemrenne TpuroHOMETpUYIECKUX HEPABEHCTB 1

46 Permrenne TpuroHOMETpUICCKHX HEPABEHCTB 1

47 Pemrenne TpuroHOMETPUIECKHX HEPABEHCTB 1
KonTponbras pabora: "I'paduku

48 TPUTOHOMETPUYCCKUX (YHKITHIM, 1
Tpuronomerpudeckne HepaBeHCTBA"

49 OCHOBHBIC METOJIbI PEILICHHS TOKa3aTEIbHBIX 1
HEPaBCHCTB

50 OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEbHBIX 1
HEPAaBCHCTB

51 OCHOBHBIE METOJIbI PEILICHHS TOKA3aTEIbHBIX 1
HEPaBCHCTB

59 OCHOBHBIE METOJIbI PEIICHHS TOKa3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METOJIBI PEIICHHS 1
Jiorapu()MUYIECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PEILICHHS 1
sorapu()MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOJIbI PEIICHUS 1
sorapu()MUIECKIX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEILICHUS 1
JiorapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METOIbI PEILICHHS 1
WppaIlMOHAIbHBIX HEPABEHCTB

58 OCHOBHEBIE METOJIbI PEILICHUS 1
WppaIMOHATBHBIX HEPABEHCTB

59 OCHOBHEBIE METOJIbI PEILICHUS 1

HppalMOHaIbHBIX HEPABEHCTB




60

OCHOBHBIE METO/bI PCIICHUA
HppalMOHAJIbHBIX HEPABCHCTB

61

62

I'padmyeckre METOIBI peIICHUS
HppalMOHaIBHBIX YPaBHEHUI

I'paduueckue meTonsl peneHns
HppalMOHaIbHBIX YPaBHEHUI

63

I'padmyeckre METOBI peIICHUS
MOKa3aTeNIbHBIX YPaBHEHUI

64

65

I'padmyeckriec METOIBI PEIICHUSI
MOKa3aTeIbHbIX HEPABEHCTB

I'pacmaeckre METOBI PeIICHHS
JorapuPMUIECKUX YpaBHEHUH

66

I'padmyeckric METOIBI PEIICHUSI
JorapuPMHUICCKUX HEPABECHCTB

67

68

69

I'paduueckue meToabl peneHus
JorapuQMUIECKUX HEPABEHCTB

I'paduueckue meToabl peneHus
MOKAa3aTeNbHBIX H JIOTapu(hMUUECKUX
YpaBHEHUI

I'paduueckue meToabl peneHus
MOKAa3aTeNbHBIX H JIOTapu(hMUUECKUX
YpaBHEHUI

70

I'padmyeckrie METOIBI PELICHUSI
MTOKA3aTEeNbHBIX U JIOTapU(PMHUIECKUX
HEPABEHCTB

71

72

I'paduueckrie MeTOIbI penieHuUs
MOKAa3aTeNbHBIX H JIOrapu(pMUUECKUX
HEPABEHCTB

Konrponbnas pabota: "MppaunoHaibHble,
noKazartenbHbIe U JorapudmMuieckue
HepaBeHCTBa"

73

Kommuiekcuble yncna. Anredpandyeckas u
TpUrOHOMETpUYecKask GopMBbI 3amvicu
KOMIUTIEKCHOTO YHCIa




Kommnekchele yncina. Anredpandeckas u

74 TpUrOHOMETpUYIecKas: GopMBbI 3anucu
KOMILJICKCHOTO YHCia

75 ApudmMeTnueckre onepannu ¢
KOMILJICKCHBIMH YHCIIaMHU

76 ApudmMeTrnueckue onepauuu ¢
KOMILJICKCHBIMH YHUCIIaMHU

77 N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM TIJIOCKOCTH

78 N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJMHATHOMN IJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit crenenu us
KOMIIJICKCHOTO YHCTIa

80 ®opmyna Myaspa. KopHu n-0ii crenenu u3
KOMILJICKCHOTO YHCIIa
[IprMeHeHne KOMIUIEKCHBIX YUCEN JUIS

81 petieHus GUINIECKUX U TEOMETPHYECKIX
3aja4

82 KonTponbHas padora: "KoMmruiekcHbie
qucua"

83 HatypaJibHbIe U 11eJ1bIe YuCiia

84 Hatypanbable u nienele yncna

85 [IpruMeHeHne NPU3HAKOB JIEIIMMOCTH LIEJIBIX
qrcen

86 [IpumeneHne MPU3HAKOB AETUMOCTH IIEITBIX
qrcen

87 [IpruMeHeHne NPU3HAKOB JIEIIMMOCTH LEJIBIX
gucen: HOJl m HOK

a8 [IpumeneHne MPU3HAKOB AETUMOCTH IIEITBIX
gucen: HOJl m HOK

89 IIpumeHeHue NPU3HAKOB IEIUMOCTH LEJIBIX
YHCEN: OCTATKHU 110 MOJYJIIO

90 [IpuMeHeHne MPU3HAKOB IEIIMMOCTH LEJIBIX

YHCECJI: OCTAaTKH 10 MOAYJIFO




91

92

[IpuMeneHre TPU3HAKOB JEITMMOCTH IEIBIX
YHUCEN: anropuT™ EBKianaa uist perieHus
3a/1a4 B [EJIBIX YHACIaX

KontponbsHas pabora: "Teopus membix
yucen"

93

94

95

96

97

Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBbI-
CIIECTBUS

CucteMa 1 COBOKYITHOCTh YPaBHEHHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJEeICTBUSA

OcCHOBHBIE METOIbI PEILICHHS CUCTEM U
COBOKYITHOCTEW pallMOHAIBHBIX YPAaBHEHUM
OcCHOBHBIE METOIbI PEILICHHS CUCTEM U
COBOKYITHOCTEN UPPALHOHAIBHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELLIEHHS CUCTEM H
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPaBHEHUM

98

OcHOBHEBIE METO/Ibl PEIICHUA CUCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPaBHEHUM

99

OcHOBHBIE METO/Ibl PEIICHUA CUCTEM U
COBOKYITHOCTEH JIOTapUPMHIECKUX
YpaBHEHUI

100

101

OCHOBHBIE METO/IBI PEIIEHHS CHUCTEM H
COBOKYITHOCTEH JorapuMuuecKnx
ypaBHEHUI

[IpuMmeHeHne cucTeM K peLIeHHIO
MaTeMaTHYECKUX 3a]1a4d U 3a7a4 U3
Pa3NUYHBIX 00JacTeil HAyKH U peabHON
KU3HHU, HHTEPIIPETALNS TOTYyYEHHBIX
pe3yIBTaTOB

102

IIpruMmeHeHre CUCTEM K PENIEHUTO
MaTEeMaTUYECKUX 3a]a4 U 3a]1a4 U3
Pa3IMYHBIX 00JIACTEH HAYKU M PeallbHOM




YKU3HU, HHTEPIIPETALNS TTOTYyUSHHBIX
pe3yIbTaTOB

HpI/IMCHCHI/Ie HEPABCHCTB K PCIICHUIO
MaTCMAaTHYCCKUX 3a1a4 U 3aJa4 U3

103 Pa3NUYHBIX 00JacTeil HAyKH U peabHON
’KM3HU, MHTEPIPETAINS TTOTYyIeHHBIX
pe3yIbTaTOB
KontponbsHas padora: "CructeMbl

104 palnnoHaIbHBIX, HPPAIIHOHATIBHBIX
MOKa3aTeIbHBIX U JTOTapUPMUIECKIX
ypaBHEHUI"

105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu

106 PamnronansHble HepaBeHCTBA C TapaMeTpaMu

107 PanmonanbHBIE CHCTEMBI C TTapaMeTpaMu

108 HppanronanbHble ypaBHEHHS, HEPAaBEHCTBA C
napameTpamu

109 UppannonanbHble CHCTEMBI ¢ TapaMeTpaMu

110 [NokazarenbHble ypaBHEHsI, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbBIE CHCTEMBI C TTapaMeTpaMu

112 Jlorapupmuveckue ypaBHEHUsI, HEPaBEHCTBA
C mapamMeTpamu

113 Jlorapugmuyeckue cucTeMsl ¢ TapaMeTpaMu

114 TpuroHomeTpuuecKie ypaBHEHUS C
napameTpamu

115 TpuUroHomMeTpUYECKHE HEPABEHCTBA C
napameTpamu

116 TpuroHomeTpuuecKkre CUCTEMBI C
napameTpamu
IToctpoenue U uccienoBaHue

117 MaTeMaTHYECKUX MOJENEH peanbHbIX
CUTYaIUH ¢ MOMOILbIO YPaBHEHUH C
napaMmeTpamu

118 [TocTpoeHue U HcciIeI0BaHNE




119

120

MaTeMaTHYECKHX MOJIEIeH peabHBIX
CUTYyalllil ¢ TOMOIIBIO CHCTEM YPaBHEHHH C
napameTpamu

IToctpoenue 1 uccnenoBaHue
MaTeMaTHYECKUX MOJIETEH peabHbIX
CUTyaIUil C IOMOILBI CUCTEM YpPaBHEHUH C
napameTpamu

KontponbsHas pabora: "3agaun ¢
napamerpamu”

121

122

123

[ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIHS
3HaHuil: "YpaBHeHus"
[ToBTOpeHme, 0000IIeHNE, CHCTEMATH3AIHS

3HaHui: "YpaBHeHus"

[ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHenusa. Cuctemsl ypaBHeHU"

124

125

126

[ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIHS
3Hanuil: "HepaBencraa"
[ToBTOopenue, 06001IEHNE, CHCTEMATH3ALHS
3HaHuii: "HepaBencraa"
[ToBTOpenue, 06001IeHNEe, CUCTEMATHU3AIINS
3HaHuii: "HepaBencraa"

127

128

[ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIINS
3Hanuil: "[Ipon3BoaHas u e€ npumeHeHue"
[ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIHS
3nanuii: "[IponsBogHas u e€ npumenenue"

129

[ToBTOpenme, 06001ICHNE, CUCTEMATH3AIINS
3HaHuil: "[IponsBogHas u e€ npumenenue"

130

131

[ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIHS
3HaHui: "MHTerpan u ero npuMeHeHue"
[loBTOpeHue, 0000IICHNE, CUCTEMATH3AIHS
3HaHui: "Oyaknun"

132

[ToBTOpEHME, 0600IICHNE, CUCTEMATHU3AIIHS
3HaHui: "@yHxkyn"

133

[NoBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS




3HaHui: "Oyaknun"

134 Hroropast KOHTpOJIbHAS paboTa
135 Hroroeast KOHTpOJIbHAS paboTa
136 [ToBTOpEeHME, 00600IICHNE, CUCTEMATH3AIIHS 1
3HAHUMI
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 10







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOIUYECKUE MATEPHUAJIbI VIS YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET






