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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydwaroliydecs OBJaJeBaloOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYeT CBOU
JIOCTUKEHHUS B MaTeMaTH4ecKon opme.

VYueOHbIil Kypc anredpbl U HayaJl MaTEMAaTHUYECKOTO aHaIM3a 3aKJIaJIbIBacT
OCHOBY [l YCHENIHOTO OBJAJCHUS 3aKOHaMHM (PU3HKUA, XUMHUU, OUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAKTHBIMU W JIOTUYECKU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allhio, a0CTparupoBaHWE U aHAJIOTUI, (opMuUpyer
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4E€CKOro
aHajau3a» OoOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW pEAbHBIX CUTyalUu,
UHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTECHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUD», « DyHKIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTH4YeCcKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCSd Ha MPOTSHKEHHH JBYX JIET
oOydeHHs Ha YpPOBHE CpemHero oOmero oOpa3oBaHWs, €CTECTBEHHO JIOIOJHSS
JpYyr Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMM TE€MaMH W pazaenamMu. [[aHHbIN
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y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTUUECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTHuYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaAeBalOT Bc€ Ooiee
HMIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (hopMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
dbopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHATIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOJIHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBbIE BBIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMOHANIbHBIX W JEHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJeHHE Halenlo,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMuHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
NOCTPOCHUU MOJIEJEeN peanbHOro MHUpa, HIMPOKO MCIONb3YIOTCS 0000IIeHHEe U
KOHKpETH3aIHsl.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXKJIOM
pasnene IlporpaMMbl MpenycCMOTPEHO peIlIEHHE COOTBETCTBYIOMIMX 3agady. B
pe3ynapTaTe OOy4alolIUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMoHaNbHBIX, HpPPaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coJiepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS TpHU
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHOM, TPU PEIICHUH MPHUKIATHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
JlanHast copepkarenbHas JIMHUS BKJIIOYAET B ceOsl Takke (OPMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rel 10  (opmynaMm, IpeoOpa3oBaHHsA  palMOHAIbHBIX,
UpPPALMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKEHUH,
COJEpKaIIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaiga TOPOUCXOAMT  JajbHeilllee  pa3BUTHE  aNTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUA O0y4aroumxcs, GOpMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
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paccyxaeHuid, pabOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JIEMOHCTPUPYET CBOU BO3MOMHOCTH Kak
S3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperuieTaeTcss ¢ JAPYTMMH JIMHUSAMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHUs MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIINNA, UX CBOHCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IUIS pelIeHus 3a7ad U3 JPYTHX Y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipu 3TOM OoJibllIOE BHUMaHME
yaensercs (OPMUPOBAHUIO YMEHHsS BbIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (DPYHKIIMH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHMOCTHM MEXJY BEJIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
000OILIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JuHAA «Hadana MareMaTnyecKkoro aHaiau3a» I03BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMaan QuUryp u oO0ObEMBI TeNl, HAXOOUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJEeNel pealbHbIX CUTyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 33Jla4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOyvaromuecs: y3HaIOT O
BBIIAIOLIMXCSI PE3ysbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopeprkarenbHO-MeTOANMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JIoruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC HIKOJIbHOW MaTeMaTHUK!
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIMA BCE Pa3eIibl
MaTeMaTUKU HM €€ TMPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYEeCKue
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK
COBPEMEHHOW MAaTEMaTUKH U HCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHbIM MpPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWUN W CJEAOBAHHWE OMPEACIEHHBIM
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NpaBWJaM  MOCTPOEHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTeMaTHYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHHUS.

B yueGHOM Kypce «Anrebpa M Hayajlla MaTeMaTUYECKOrOo aHaju3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeH pealbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJIed C MOMONIBI0 amnmapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yiabTaTtoB. Takue
3a/IaHUs BILUIETEHBI B KAXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HCIOJIB3YETCs JJIsl PEIICHUs] MPUKIAaIHbIX 3anad. [lpu
pelIEHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecss  pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3WPOBATH  IPOOJIEMY.
JearenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a1a4
OpraHuU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM yUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenue ydeOHOro Kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHaiau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JECSTHUYHBIE OPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoganueckue npodu. IlpumeneHue npodei U MPOLEHTOB IS
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHON KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JACWCTBUTEIBHBIMU  4HCIaMU.  Moayib
JEUCTBUTEIILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKpYTIJICHHS], PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JIs PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymcna. CpolictBa norapupma. JlecATUuHble W HaTypasibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUS M ypaBHEHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapunmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUIA.
PemieHne cucrem JNMHEWHBIX ypaBHEHUW. MarTpuiia CHUCTEMbI JIMHEWHBIX

ypaBHeHUI. OnpenenuTenb MAaTpUlbl 2X2, €ro TeOMETPUYECKHH CMBICT U

CBOWCTBA, BBIUHUCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OINPEACIIUTENS JJIsl PEUICHUS
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CUCTEMBl JIMHEWHBIX ypaBHEHMM. PeleHne npuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEHHBIX ypaBHeHWM. lccienoBaHne IOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OTIIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYeCKUX MOJENIEH pEallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTHUUECKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTell HayKu M pPeaJbHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObsl 3amanus GyHKIUH. B3anmHOo oOpaTHble (QYHKIHUU.
Komnosumus ¢ynkuuid. I'padux QyHkmmmn. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHBIE U HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkiun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHKNE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaUKU.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprueckasi nporpeccuu. beckoHeyHo yObIBaroiast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpUYECKON
IIPOIrpeCcCrr. JIMHENHBIN U SKCIOHEHIMAIBHBIN pOoCcT. Yuncio e. Popmyiia ClI0KHBIX
NpoleHTOB. Vcrnosb30BaHWE TIPOTrpeccHH U PELICHUS peajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.

HenpepeiBHble (yHKIIMM W WX CBOMcTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QPYHKIMA HENPEpPhIBHBIX Ha OTpe3ke. Meton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
byHKIUI 1715 penieHus 3aaa4.

[lepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIECKUl U
buznyecKkuii CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOxecTBO, onepanvy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO — ammapara  JUis
ONMCAHMS pEalbHBIX NPOLECCOB M SBJICHUW, NPHU PEIICHWH 3a1a4 W3 JIPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTA, CIEICTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u uenbie yncina. [IpumeHenue nprusHaKkoB AEIUMOCTH IIEJBIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yucnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHn U3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUIs pelieHus (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHBIX W  JIOTapU(PMHUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'padpux kommosunuu GyHkuuil. I'eomerpuueckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

I'padmyeckue MeTOABI pElICHUs ypaBHEHHWH W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHU 3aa4 C IapaMETPAMH.



Hcnonp3oBanue rpadukoB (yHKUMNA IS HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATLHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxaenue  HauOosblllero W HAMMEHBIIEro  3HAYEHUU
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKJIEHUS HAWIYYIIero peleHus B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

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

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncnenne
ornpenenéHHoro nuTerpana no gpopmyne Herotona-JleliOnuna.

[Ipumenenue wHTErpajga s HAXOXKICHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOIECCOB C MOMOLIBI U depeHInanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHB) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas SCTETHUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIEeKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 0€30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJI00Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu W peanu3oBbIBATH COOCTBEHHBbIE >KMU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS
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c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJbTYPhl, TIOHUMAaHHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW AESITEIBHOCTH, JTAloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUI 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaunM  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMmynaupoBaTh  BONPOCHl,  (UKCHpPYIOLUIME  MPOTUBOpEuYHe,  MHpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOT0 00bEKTa, SIBICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;
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CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE Ipollecca, a TakKe BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH J€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATHh MH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IIOSCHEHUS IO XOAYy PCELICHUA 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
npoOJeMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEelIeHNs, COINOCTABIIATh CBOM CYXKIEHUSA C CYXICHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCaJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

COCTaBJIAThH IIJIAH, aJITOPUTM PEIICHUS 3a/a4d, BRIOMPATh CIIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHONW  peduieKkcuM  Kak  OCO3HAHMUS
COBEpIIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMONPOBEPKH, CaMOKOHTPOJISI TIporlecca W pe3yibTaTa perieHus
MaTeMaTH4YECKOU 3a1a4H;
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NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl MpU pElIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€JIb COBMECTHOMU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0O COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh MPOIECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3TOBbIE IITYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenuss B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucsa v BBIYUCTICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TMPOLEHThI, HWPPALMOHAIBLHOE YHUCIO, MHOXECTBA
pPalMOHAIIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YNCTIA;

MPUMEHSThL JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, TIpaBUjIa OKPYTICHUS, IPUKUIIKY H
OILICHKY PE3y/bTaTa BbIYMCIICHUI;

CBOOOIHO OMNEpUpOBATh TMOHATHUEM: CTENEHb C LEeJbIM IOKa3aTeleM,
WCITOJIB30BATh MOAXOAAIIYI0 (hOPMY 3aIMMCH NEUCTBUTEIBHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIECHU;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJTHO OTEPUPOBATH MOHSTUSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YUCJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHT€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEpaBeHCTBA:
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cBOOOHO ONEPUPOBATh MOHATHUAMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUS-CIICICTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3JIM4YHble METOJbl PEIIECHUS PpPALUOHAIBHBIX M JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOH,
MHOTOYJIEH ¢ ILedbIMH KOo3(p(dULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEeHMEe MHOTOWIEHAa HA MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHCTEMAa JIMHEHMHBIX YypaBHEHMIA,
MaTpuUId, ONPEACIMUTENb MATPUIBl 2 X 2 W €ro TIeOMETPUYECKHUH CMBICIH,
UCITI0JIb30BaTh CBOMICTBA OmpenenuTesss 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
NPUMEHATh ONPEACIUTENN JUIsl PElIEHUS CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYalluH C IIOMOLIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPHIl W OIpPEHECIHTEIEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMUYECKHE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
NEepPeX0A0B WM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIIBI JIJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHMIA;

CcBOOOZIHO ONEepUpoBaTh IMOHIATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUMN;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTaBISTH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEA0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKIUHN U TPAPUKU:

CBOOOJIHO ONEpPUPOBaTh MOHIATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QYHKIUHU, KoMmmo3uuus GyHKUMM, rpaduk GyHKUIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACThb ONPENEIECHHUS U MHOKECTBO
3HaYEHUN QPYHKUNHU, HYJIU QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPUPOBATh TMOHATHSIMH: YETHBIE M HEUYETHBIE (PYHKIIHH,
nepuoanyeckre QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMyMbI U
MUHUMYMBI (DyHKIMM, HaumOoJblllee M HaMMEHbIIee 3HAuYeHUEe (YHKIUU Ha
IIPOMEKYTKE;
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cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
LENbIM [OKa3areiaeM, rpauK CTENEHHOW (YHKIUM C HATypalbHBIM U LIEIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(GYHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIE0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3aTeiabHas U JorapupmMuyeckas
(GyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

cBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPHUUECKUX (PYHKITHI YUCIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
KU3HU, BBIPAXaTh (HOPMYyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATH NMOHATHUAMM: apuPMeTHUecKas M TIeoMeTphyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKasi MPOrPECCUs], TUHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIsi PEIICHUs pealbHbIX 3aJlad MPUKIATHOTO
XapakTepa,;

cBOOOIHO OMEPUPOBATH MOHATUSMU: MTOCIEOBATEILHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIHbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEIOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKJACHHUS MAaTeMaTHYEeCKOrOo aHajim3a Kak aHajiu3a
OCCKOHEYHO MAJIBIX;

CBOOOZIHO OMEpPHpPOBATh TMOHATUSMHU: HENPEPBIBHBIE (PYHKIHH, TOUYKU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpadrka GyHKINH;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (GYHKIUS, HENpepbIBHAs Ha OTpE3KE,
OPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IJIs1 peLICHUs 3a/1a4;

CBOOOJIHO OIEpHpPOBaTh TMOHATUSIMU: TepBas W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH NMPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKU U (U3MYECKUN CMBICT MPOU3BOJHOM s
pelIeHus 3aad.

MHo:xecTBa M JIOTUKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO’KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jis ONUCaHMsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJIHO OIEpPHPOBaATh TMOHATUSMU: OIpEAeTCHHE, TEeOpeMa, ypaBHEHHe-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
yYpaBHEHHUS U HEPABEHCTBA.
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K xonmy oOywyenuss B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIUu3a:

Yucaa 1 BBIYUCTICHUA:

CBOOOJHO OMNEpUPOBATh TMOHATUSIMHU: HATypallbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeN ISl pEeLICHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alredpandeckol u
TPUTOHOMETPUUECKON (Popme, BHITIOTHATH apu(METHUECKUE ONEpaIlii C HUMH U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh HMX PEIICHUS C TOMOIIBIO
PaBHOCHJIbHBIX MIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEOOXOIUMbIE  (QOPMYJBI  JJISI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB;

pelathb palvOHAaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoJIeprKalllie MOJIYJIM U TapaMeTphl;

MPUMEHSTH TpaduuecKkre METOIbI JJI PEIICHUS YpaBHEHUN W HEPaBEHCTB, a
TaKXke 3ajJlay ¢ napaMeTpamu;

MOJICIUPOBATh peajbHBIC CUTyallMd Ha S3BIKE alreOpbl, COCTaBIATh
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 334U,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKUd KOMMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (YHKIIMIA;

CTPOUTb TEOMETPUYECKHE O00pa3bl ypaBHEHUH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  OIMEpPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dyHKImii;
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OpUMEHATh (GYHKIUWA JJIT MOJEIHUPOBAHUS W HWCCIEAOBAHHS PeaTbHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHUs (DYHKIIMM HETPEpPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIy4YIIEro pEIICHHs B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-DKOHOMHMYECKHX, 3ajadax, I
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpollecca, 3aJaHHOro (QOopMyJol WM
rpapuKoMm;

CBOOOJHO ONEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIH
WHTETpajl, HaXOIUTh IEePBOOOPa3HbIC 3JIEMEHTAPHBIX (GYHKIUNA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TJIOMIAIH TIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAIa;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOIO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontposbueie  Ilpakruieckue o0pa3oBaTe/ibHbIE
padoThbI padoThsI pecype
MHOX€eCTBO JICHCTBUTEIILHBIX YHCEI.
1 MHorounensl. PaninonaabHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEWHBIX YPaBHEHUM
5 Oynkiun u rpaduku. CrenenHas GyHKIUS C 12 1
LIEABIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaunoHaibHble ypaBHEHUSA
4 [TokazarenpHas pynkmms. [TokazarenpHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHnomeTpruyeckue BbIpaXXEeHUS U 29 1
ypaBHEHUS
7 [TocnenoBatenbHOCTH M POTPECCUN 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 5 2
3HAHUH
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0

18




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie Ipaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes

1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1

MIPOU3BOJTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1

TpuronomeTpruyeckue HepaBEHCTBA
4 WpparnmonanbHbIe, TOKa3aTEIBHBIC H o4 1

norapuMUUecKre HEPaBeHCTBA
5 KommiekcHbie yncna 10 1
6 HarypanbHble 1 1enble ynucia 10 1

CucTeMbl panoHATBHBIX, HPPAMOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUUYECKUX 12 1

YpaBHEHUI
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIA 16 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bceero Kogl TPOILHBIE HpﬁaKT"quK"e U3yueHusi oOpa3oBaTe/ibHbIE
padoTsI padoThI pecypcb
1 MHO0keCcTBO, ONepaliy HaJl MHOKECTBAMHU U 1
HUX CBOICTBa 04.09.2023
2 narpaMMEbl Diiepa-Benna 1
Juarp p 05.09.2023
[IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO
3 1
ammapara Jijis pelIeHHs 3a1a4 06.09.2023
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 eCSITUYHBIE APOOH, MPOIEHTHI, 0ECKOHEUHBIE 1
A /IPODH, TIPOLIEHTBL, 08.09.2023
MIePUOTUYECKHIE TPOOH
Panmonansnblie ynciaa. OOBIKHOBEHHEIE U
5 eCSITUYHBIE APOOH, MPOIEHTEI, 0ECKOHEUHBIE 1
A /IPODH, TIPOLIEHTBL, 11.09.2023
NEePUOANYECKHUE TPOOH
[Ipumenenue npobeit 1 MPOLEHTOB JIst
6 1
pelIeHs TPUKIaJHbIX 3a7a4 12.09.2023
[Tpumenenue apobeli U MPOIEHTOB AJIs
7 1
pelIeH sl MPUKJIAIHBIX 331324 13.09.2023
JleicTBuTeNnbHBIE UKciia. PalimonanbHbIe U
8 1
VppaLMOHAJIbHBIC YHCIIa 15.09.2023
9 ApudmeTndeckue oneparuu C 1
IENCTBUTEIbHBIMA YNCIIAMA 18.09.2023
10 Mopynpe JeNCTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBa 19.09.2023
11 [TpuOKkEHHBIC BRIYUCIICHUS, TIPABHJIa 1
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJipTaTa 20.09.2023
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BBEIYHCIICHUN

OCHOBHBIE METOJIbI PEIICHHUS LIEJIBIX U JPOOHO-

12 N
palOHATBHBIX YPAaBHEHUN U HEPABEHCTB 22.09.2023
13 OcHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-
parMoHAIbHBIX YPABHCHHUI M HEPABEHCTB 25.09.2023
OcHOBHBIE METO/IbI PEILLIEHUS LENbIX U APOOHO-
14
palOHATBHBIX YPAaBHEHUN U HEPABEHCTB 26.09.2023
MHorouieHsl OT OJHON NEpeEMEHHOM. [lenenne
15 MHOTOYJICHa Ha MHOTOYJIEH C OCTaTKOM.
27.09.2023
Teopema besy
MHorouseHsl ¢ HeabpMi KodhpuiineHTamu.
16
Teopema Buera 29.09.2023
17 Pemenue cucrem TMHEWHBIX YPAaBHEHHM
P 02.10.2023
18 Pemenue cucreM TMHEWHBIX ypaBHEHUIN 03.10.2023
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
19 Onpenenurens MaTpULbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U CBONCTBA; 04.10.2023
BBIYUCIICHHE €r0 3HaUeHUs
Omnpenenurens MaTpuLel 2x2, ero
20 T€OMETPUYECKUN CMBICT Y CBOWCTBA;
P : 06.10.2023
BBIYUCIICHHE €r0 3HaUeHUs
21 [TpumMeHeHwe onpenenuTeNns i PeuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN 09.10.2023
99 Penrenne npukiagHbIX 3aa4 C TOMOIIBIO
CUCTEMBbI JINHEWHBIX YpaBHEHUI 10.10.2023
23 Pemenne mpukiTagHBIX 33249 C ITOMOIIIBEO
CUCTEMBI JINHEWHBIX YPaBHEHUN 11.10.2023
24 KonTtponbHas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI 13.10.2023
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JIMHEWHBIX YpaBHEHUN"

25

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo obparnbie pynkiun. Kommosumus

- 16.10.2023
2 I'paduk Gyakmmu. SnemMeHTapHbBIC

npeoOpazoBanus rpadukoB QYyHKIIUH 17.10.2023

OO6nacTp onpeneneHuss © MHOKECTBO 3HAUCHHHA
27 ngfoﬁi; I};I;’J‘II/I dbynkaun. [IpomexyTku 3HaK 18.10.2023

Ué&rHbple 1 HEYETHBIC PYHKITHH.
% | epmoczoeeye e, pouemyre

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
29 HauGonbIiee 1 HanMeHbIIIee 3HAYCHHE 93102023

(GYHKIIMHM HA TPOMEKYTKE
30 Jluneitnasi, kBagpaTHUHas U ApOOHO-TMHEHHAS

byHKIIUN 24.10.2023
31 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE

rpaduKoB 3TUX QYHKIUN 25.10.2023
30 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE

rpadukoB 3TuX GyHKUINN 27.10.2023
33 CreneHsb ¢ 1eTbIM TMOKa3atesneM. buaom

HeroTona 06.11.2023
34 CreneHsb ¢ 1eTbIM TMOKa3atesneM. buaom

HeroTona 07.11.2023
35 CrenenHast GyHKIUS C HATYpAIbHBIM U IIEITBIM

nokazateneM. E€ cBoiicTBa u rpaduk 08.11.2023
36 KonTponbhas pabota: "Crenennas QyHKIUS.

E€ cBoiicTBa u rpaduk” 10.11.2023
37 Apudmernueckuii KOpeHb HaTypaTbHON

CTEIEeHHU U ero CBOWCTBA 13.11.2023
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38

39

Apudmerndeckuii KOpeHb HATypaTbHOM
CTEIIEHU U €ro CBOMCTBA
[IpeoOpazoBanus YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

14.11.2023

15.11.2023

40

41

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTETIEHU U KOPHU
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKAaIINX CTEIIEHU U KOPHU

17.11.2023

20.11.2023

42

HppaumonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHUS UPPALUOHATIBHBIX
YpaBHEHUN

21.11.2023

43

44

45

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAlMOHAIBHBIX
ypaBHEHUU

Wppaunonanbuble ypaBHeHUs.. OCHOBHbIE
METO/Ibl PELICHUS] UpPAlMOHAIBHBIX
ypaBHEHU I

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
HMppalOHAJIbHBIX YPaBHEHUI

22.11.2023

24.11.2023

27.11.2023

46

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B pELICHUU
VPPALMOHAIIBHBIX YPABHEHUM

28.11.2023

29.11.2023

48

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
VPPALMOHAIIBHBIX YPABHEHUM

01.12.2023

49

CaoticTBa U rpaduK KOpHSI N-Ol CTENEHH KaK
GyHKIIMA 0OpAaTHOM CTENEHU C HATypaIbHbIM
MOKa3aTeleM

04.12.2023

50

CaoticTBa U rpaduK KOpHSI N-OW CTENeHH KaK
GyHKIIMA 0OpaTHOW CTENEHU C HATypaIbHBIM
MOKa3aTeleM

23
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KoHnTtposbnas padora: "CBoiicTBa u rpadux

o1 ;IO)E;IIS;CT{-IZII/I"CTGHGHH. WppatmonanbHele 06.12.2023
50 CreneHb ¢ pallMOHAJIbHBIM II0Ka3aTeneM U eé

CBOICTBa 08.12.2023
53 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €&

CBOICTBa 11.12.2023
54 CreneHb ¢ pallMOHAJIbHBIM II0Ka3aTeneM U eé

CBOICTBa 12.12.2023
55 [Toxa3zatenpHast GpyHKIMS, €€ CBOIICTBA U

rpaduk 13.12.2023
56 Hcnons3oBanue rpaduka QyHKIHH 115

pelieHus: ypaBHEHU I 15.12.2023
57 Hcnonb3oBanue rpaduka GyHKIUN AT

pelieHus: ypaBHEHHI 18.12.2023
58 [lokasarenbHble ypaBHEeHUsA. OCHOBHbIE

METO/IbI PEIICHHUs TOKA3aTENbHBIX YPaBHEHUN 19.12.2023
59 [Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE

METO/Ibl PEIICHUSI TOKA3aTEeIbHbBIX YpaBHEHUN 20.12.2023
60 [loka3arenbHble ypaBHEeHUs. OCHOBHbBIE

METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPABHEHUN 22.12.2023
61 KonTponbnas pabora: "[lokazarenbHas

¢ynkuus. [TokazarenbHble ypaBHeHUs" 25.12.2023
62 Jlorapugm umncna. CoiicTBa jgorapudpma 26.12.2023
63 Jlorapudwm gucita. CBo¥icTBa Jiorapugma 97 12.2023
64 Jlorapudm uucna. CoiicTBa jgorapudma 09 01.2024
65 JlecaTuuHbIe U HaTypaJIbHBIE JTOTapU(PMbI 10.01.2024
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66

JecsTuunble U HATypaJIbHbIE JIOTapU(PMBI

11.01.2024

67 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIX

JorapuhMbl 12.01.2024
68 [TpeoOpa3oBaHue BbIpaXKEeHUH, COAEPIKAILNUX

norapudmsl 15.01.2024
69 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX

JorapuhMbl 16.01.2024
70 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U

rpaduk 17.01.2024
71 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U

rpaduk 19.01.2024
72 Hcnons3oBanue rpaduka QyHKIHH 115

pelieHus: ypaBHEHU I 22.01.2024
73 Hcnonb3oBanue rpaduka GyHKIUN AT

peuieHus: ypaBHEHHI 23.01.2024

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
74 ;4;;;);[; EglmeHH;I J0rapupMHUUECKUX 24.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 ;4;;;);[; EglmeHH;I J0rapupMHUUECKUX 26.01.2024

Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE
76 ;4;;}(3)11{[; Egﬂemm Jorapu(pMUUECKUX 29 01.2024
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN

Jorapu(MUUECKUX YpaBHEHUN 30.01.2024
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

JorapupMHUECKUX YpaBHEHUI 31.01.2024
79 KonTtponbHas padora: "Jlorapudpmuueckas

¢dbyukuus. Jlorapupmuueckue ypaBHeHus" 02.02.2024
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CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC

80 YHMCJIOBOI'O apryMeHTa 05.02.2024
81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC

YUCJIOBOTO apryMEHTa 06.02.2024
82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC

YHMCJIOBOI'O apryMeHTa 07.02.2024
83 APKCHHYC, apKKOCHHYC U apKTAaHT€HC

YHCIJIOBOTO apryMeHTa 09.02.2024

TpuronomeTpuyeckast OKpyKHOCTb,
4 | szemne rarompuepca: e

TpuronomeTrpuveckas OKpy>KHOCTb,
% | s oy gy
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 14.02.2024
87 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 16.02.2024
88 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 19.02.2024
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 20.02.2024
90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

BBIpaXEHUI 21.02.2024
91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX

BBIPAXEHUI 22.02.2024
92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX

BBIpaXEHUI 26.02.2024
93 [IpeobpazoBaHre TPUTOHOMETPUYECKUX

BBIPAXEHUI 27.02.2024
94 Penienne TpUrOHOMETPUUECKUX YPAaBHEHUN
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28.02.2024

95 Pemenre TpuroHoMeTpHUYECKUX YpaBHEHUN 01.03.2024
96 Pemenre TpuroHoMeTpHUYECKUX YpaBHEHUN 04.03.2024
97 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHNA 05.03.2024
98 Pemenuie TpUroHOMETPUUECKUX YpaBHEHUI 06.03.2024
99 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 07.03.2024
100  PemieHue TPUTOHOMETPUYECKUX YPaBHEHUU 11.03.2024
KonTtposnpsnas pabdora: "Tpuronomerpuyeckue
101 BLIpa)KeHI/Ii'[' U TPUTOHOMETPUUYECKHE 12.03.2024
ypaBHEHHS
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
102 nocneL[OBaTenLHvOCTeI/I. MeTton 13.03.2024
MaTeMAaTHYECKON HHTYKITUU
MOHOTOHHBIE B OTPAaHUYCHHBIC
103  nocnenosarensHOCTU. McTopus aHanusa 15.03.2024
OECKOHEYHO MaJIbIX
104  Apudmernueckas nporpeccus 18.03.2024
105  T'eomerpudeckas Mporpeccus 19.03.2024
106 BeckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccust 20.03.2024
107 CyMMa O0ecKkOHEUHO yOBIBaromen
r€OMETPUUYECKON MTPOTrPECCUU 22.03.2024
108  JIuHelHBII U YKCIIOHEHIIUATBHBINA pocT. Uncio
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e. ®opMyIa CI0XKHBIX MPOIIEHTOB

01.04.2024

JIvHEeHbIN U SKCHOHEHIMANIbHBIN pocT. Yncio

109 e. dopMmyiia CI0KHBIX MPOIEHTOB 02.04.2024
110 Hcnonp3oBaHue mporpeccuu A peleHus

peaNbHBIX 3aJ1a4 MPHUKJIATHOTO XapaKkTepa 03.04.2024
111 KoHnTtpoinbnas padora: "[locinenoBareabHOCTH U

nporpeccun” 05.04.2024
112  HenpepsiBHBbIC PYHKITUH U UX CBOMCTBA 08.04.2024
113 Touka pa3pbeiBa. ACUMITOTHI rpaduKOB

byHKIMI 09.04.2024
114  CpoiicTBa (pyHKIMI HEMIPEPHIBHBIX HA OTPE3KE 10.04.2024
115  CgoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA OTPE3Ke 12.04.2024
116  Mertoa HHTEPBAIOB JJIsl pEILICHHSI HEPABEHCTB 15.04.2024
117  Mertoa UHTEpPBAJIOB [l pellICHHs] HEPABEHCTB 16.04.2024
118  Mertoxa HHTEPBAIOB JJIsI pEIICHHS] HEPABEHCTB 17.04.2024
119 [TpuMeHeHHEe CBOWCTB HEMPEPBIBHBIX (YHKLNI

JUTSL peleHus 3a/1a4 19.04.2024
120 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (QYHKIUH

JUISL pellieHus 3a/1a4 22.04.2024
121  TlepBas u BTOpas NpOU3BOIHBIC HYHKIINU 23.04.2024
122 Onpenenenrie, reOMETPUYECKUN CMBICIT

MIPOU3BOTHOM 24.04.2024
123 Onpenenenue, GU3NUECKUI CMBICIT

MIPOU3BOTHOM 26.04.2024
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124 | YpaBHeHmHe KacaTelnbHOU K Tpaduky QyHKIIUN 1 29 04.2024
125  VYpaBHeHHe KacaTenbHOU K TpapuKy QyHKIUA 1 30.04.2024
126  IIpom3BojaHBIE JIEMEHTAPHBIX (YHKIUN 1 02.05.2024
127  TlpousBoJHBIE JIEMEHTAPHBIX (PYHKITUH 1 03.05.2024
128 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS, 1

YACTHOTO ¥ KOMIO3ULIUU (PYHKITHI 06.05.2024
129 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS, 1

YACTHOTO ¥ KOMIO3ULIUU (PYHKITHI 07.05.2024
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1

YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI 08.05.2024
131  KontponbHas padota: "[IponsBoaHas 1 1 10.05.2024
139 [ToBTOpenue, o6oOIICHNE, CHCTEMATH3AIUS 1

3HaHui: "YpaBHeHus" 13.05.2024
133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1

3HaHui: "OyHKUuUN" 14.05.2024
134  HUroroBas KOHTpOJIbHAsA paboTa 1 1 1505.2024
135  HroroBas KOHTpOJIBbHAS paboTa 1 1 17.05.2024
136 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1

3HAHWI 20.05.2024
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka THYECKH
n/n yp Bcero Ko;npo.m,ﬂme Hpﬁalc ecxkue u3yuyeHusi o0Opa3oBaTeJibHbIE
a00ThI
padoThI p pecyper
IIpuMeHeHre MPOU3BOIHOM K HCCIIEIOBAHUIO
1 N 1
(yHKIHMI HAa MOHOTOHHOCTb U OKCTPEMYMBI
2 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO 1
KLIMH Ha MOHOTOHHOCTD U 3KCTPEMYMBI
YH
IIpnMeHenne Tpou3BOJHOMN K MCCICIOBAHHIO
3 N 1
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
KLIMH Ha MOHOTOHHOCTD U 3KCTPEMYMBI
YH
5 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
KLIMH Ha MOHOTOHHOCTD U 3KCTPEMYMBI
YH
IIpuMeHeHne NPOU3BOIHOM K UCCIIEAOBAHUIO
6 N 1
(GyHKIIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYEHMS HEMPEPHIBHON (PYHKIIMU HA OTPE3KE
8 Haxoxnenue HanOOJIBIIEro ¥ HaUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
9 Haxoxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTPE3KE
10 Haxoxnenue HanOOJIBIIEro ¥ HAaMMEHBIIIETO 1
3HAaYEHUS HEMPEPHIBHON (PYHKIINU HA OTpE3Ke
11 Haxoxnenne HanOOJIBIIEro ¥ HAaUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke
12 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKIINU HA OTPE3KE
13 [TpumeneHnne npou3BOTHOM JUIsl HAXO0XKIACHUS 1
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HaWJIy4dlaero pCeuiCHuA B IPUKIAJHBIX 3aJadax

[IpuMeHeHne MPOM3BOTHOM JIJIsT HAXOXKICHUS

14 HAWTYYIIEro pelieHus B IPUKIIATHBIX 3a/1a9aX .
[IpumeneHnne npou3BOHOM ISl OIIPEACIICHUS

15 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dbopmyIoit wiu rpadhukoM
[IpumeneHne npou3BOIHOM ISl OIIPEACIICHUS

16 CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dhopmyIoit wiu rpadhukoM

17 Kommosurus ¢hyHKImi 1

18 Komnosurus dbyHkimit 1

19 Komnosunus dbyHkimit 1

20 FeOMeTqueCISI/Ie o0pa3bl ypaBHEHHI Ha 1
KOOPJIUHATHON TUIOCKOCTH

21 FGOMeTpI/IquIfI/Ie o0Opa3bl ypaBHEHM Ha 1
KOOPJIUHATHOMN TUIOCKOCTH

29 Kontponbnas padota: "HccnenoBanue 1
(GYHKIMH ¢ TOMOIIBIO TPOU3BOJHON"

23 [lepBooOpazHas, OCHOBHOE CBONCTBO 1
epBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIHA. 1
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe dNeMEHTapHBIX (QYHKIUH. 1
[TpaBwita HaX0XICHUS TTEPBOOOPA3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1

97 Brruncnenue onpeeiéHHOro HHTerpaia mo 1
tdbopmyne Hetotona-Jleitoama

28 Brruncnenue onpenenéHHOro HHTerpaa mo 1
dhopmyne HeroTona-Jleiionuma

29 [IpuMmeHeHne nHTEerpaia A HaXOXKACHUS 1

IO IeH TIIIOCKUX PUTyp

31




HpI/IMeHCHI/Ie HHTErpaia I HaXOXKIACHUA

30 00BEMOB reOMETPUIECKHX TET

31 HpI/IMepHupemeHm”I Qg QepeHIraIbHbIX
ypaBHEHHH

32 HpI/IMepBvaeH_IeHI/Iﬁ b depeHInaTbHbIX
ypaBHEHHH
MareMaTHueCKOe MOJICIIUPOBAHUE PEATTbHBIX

33 MIPOIIECCOB C MOMOIIIBIO AU HepeHIInaTEHBIX
YpaBHEHUU

34 KOHTpOJII:'Haﬂ pabora: "[lepBooOpa3znas u
UHTErpal

35 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA
u rpaduku

36 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA
U rpaduku

37 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA
u rpaduku

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
U rpaduKu

39 Tpuronomerpruyeckue GyHKINU, UX CBONCTBA
U rpaduKu
OT60p KOpHEN TPUTOHOMETPUUYECKUX

40 YPaBHEHMH C TOMOLIbIO TPUTOHOMETPHUYECKOM
OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YpaBHEHUH C IOMOIIbIO TPUTOHOMETPHUECKON
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHMH C TOMOIIbIO TPUTOHOMETPHUECKON
OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX
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YpaBHEHUI C TOMOIIbIO TPUTOHOMETPUUYECKOU
OKPY>KHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (DYHKITHIA. 1
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX 1
HEPABEHCTB

50 OCHOBHBIE METO/bI PELIECHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB

51 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX 1
HEPaBEHCTB

52 OCHOBHBIE METO/BI PELICHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB

53 OCHOBHBIE METOBI PEILIEHUS 1
Jorapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS 1
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS 1
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

57 OcCHOBHBIE METOBI PELICHUS 1
UppaLMOHAIIbHBIX HEPABEHCTB

58 OCHOBHBIE METOABI PELLIEHUS 1
UppallMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS 1

VPPALMOHAIIbHBIX HEPABEHCTB
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60

61

OCHOBHBIC METOJIbI PEIICHUS
UPpaIlMOHATILHBIX HEPABEHCTB
I'padmyeckue MeToABI pelicHUs
UppaIMOHAILHBIX YPaBHEHHMA

62

63

I'paduueckue MeTOIbI pelICHUS
UPPaIMOHATLHBIX YPaBHEHUI
I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX YPaBHCHUN

64

65

66

I'padmueckue MeToabl pemeHus
MOKa3aTEeIbHBIX HEPABEHCTB

I'paduueckue METOIbI pELICHUS
Jorapu(MUICCKUX ypaBHECHUI
I'padmyeckue MeToabI pemicHUS
Jorapu(pMHUUECKUX HEPABEHCTB

67

68

69

70

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUI

I'paduueckue MeToabI pelICHUS
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

I'paduueckue MeTo bl peLIeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

71

I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeIbHBIX U JOrapu(pMUIEcKux
HEPABEHCTB

72

KonrtponsHas padora: "UppaiyoHaibHele,

MOKa3aTeabHbIE U JIorapupMuuecKue
HepaBeHCTBa"
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KowmrmiekcHbie uncia. Anredpandeckas u

73 TPUTOHOMETpHYECKasi (POPMBI 3arucu 1
KOMIJIEKCHOT'O YHUCIIa
KowmrmiekcHbie uncna. Anredpanyeckas v

74 TPUTOHOMETpHYECKasi POPMBI 3amucu 1
KOMIIJIEKCHOT'O YHUCIIa

75 ApudmeTrnueckue onepanuu ¢ KOMIIEKCHBIMU 1
YHCIIaMU

76 ApudmMernieckre onepanuy ¢ KOMILTIEKCHBIMH 1
qHrclIaMu

77 I/I306pa)KGHI/IevKOMHJ'IeKCHBIX quceln Ha 1
KOOPJAMHATHOH MJIOCKOCTH

78 I/I306pa)KGHI/IevKOMHJ'IeKCHBIX quceln Ha 1
KOOPAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu us 1
KOMIUJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenesu u3 1
KOMILIEKCHOTO YHCIIa
[TpuMeHeHHe KOMIUIEKCHBIX YUCEIT JIS

81 pemeHust GU3NYECKUX U reOMETPUIECKUX 1
3agaq

82 KonTpomnbHas padora: "KoMrekcHsie gucia' 1

83 HarypanbHble u niensle yucna 1

84 HarypanbHble u niensle yucna 1

85 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
qHCcen

86 [TpuMeHeHHEe TPU3HAKOB JCTUMOCTH IIEJTBIX 1
qucen

87 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
gucen: HOJl m HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH IIEJTBIX 1
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yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPHU3HAKOB ACIMMOCTHU LEIIBIX

89 YHCEN: OCTATKU IO MOTYJIIO

90 [TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
YHCeN: OCTaTKU 110 MOJYJIIO
[IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX

91 qucen: anropuT™ EBKimaa Uit pereHus 3aaa4d
B IIEJIBIX YUCIIAX

92 Kontponbnas padota: "Teopus nenbix uncen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIICICTBUS
Cucrema ¥ COBOKYITHOCTh YpaBHEHH.

94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIICICTBUS

95 OcHOBHBIE METO/Ibl PELICHNS CHCTEM 1
COBOKYITHOCTEH paliOHaJIbHBIX YpaBHEHHH

96 OcHOBHBIE METO/Ibl PELLICHIs CHCTEM 1 }
COBOKYITHOCTEH MpPalMOHATBHBIX YPaBHEHUH

97 OcHOBHBIE METO/BI PEIICHUS CHCTEM M
COBOKYTIHOCTEH MOKa3aTeNIbHBIX YPaBHEHHH

98 OcHOBHBIE METO/BI PEIICHUS CHCTEM M
COBOKYTIHOCTEH MOKa3aTeNIbHBIX YpaBHEHHH

99 OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUYECKUX YpaBHEHHM

100 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX YpaBHEHHM
[IpuMeHeHHe cHCTeM K peIIeHUI0

101 MaTeMaTHYECKUX 3314 U 3a/1a4 U3 Pa3InIHbIX

o0acTeil HayKH U peaIbHOM KHU3HH,
WHTEpIpETALMs NOJIYYCHHBIX PE3YJIbTATOB
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[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX

102 . o 1
o0nacTeil HayKu M peanbHON JKU3HH,
MHTEPHpETalrs NOJYYSHHBIX Pe3yJIbTaToOB
[TpumMeHeHne HEPaBEHCTB K PEIICHHIO

103 MaTeMaTH4eCKUX 33/1a4 U 3a]a4 U3 Pa3InaHbIX 1
o0JacTeil HayKH U peasIbHOM KHU3HH,
MHTEPIIPETaNHs TTOJyYCHHBIX PE3YJIbTaTOB
Kontposbnas pabdora: "Cucremsl

104 panMoHATBHBIX, UPPAIIMOHATBHBIX 1
MIOKa3aTeNbHBIX U JOTapu(PMUUECKIX
ypaBHEHHUH"

105 PannoHnasipHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 ParnmonanbHbIe HEpaBEHCTBA C MapaMeTpaMu 1

107 PanrioHanpHbBIE CHCTEMBI C TTapaMeTpaMu 1

108 HppanuoHaisHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 1

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 ITokazarenabHbIE CUCTEMBI C TapaMeTpaMu 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu 1

114 Tpuronomerpudeckrue ypaBHEHUS C 1
napamMeTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C 1
napameTpamu

116 Tpuronomerpudeckue CUCTEMBI C 1
napamMeTpamu

117 [TocTpoenue u ncciaenoBaHme 1
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MaTeMaTUYECKUX MOJENEHN peaabHbIX
CUTYalH C MOMOILBIO YPAaBHEHUH C
rapameTpamu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MAaTCMAaTHUYICCKUX Moneneﬁ PCAJIbHBIX

118 . .
CUTYaIUH C IOMOIBIO CUCTEM YPaBHEHHI €
napameTpamu
[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeN peabHbIX

119
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu

120 KonTponbnas pabora: "3amnauu ¢
napamerpamu’

[ToBTOpeHMEe, 06001IeHNE, CHCTEMATH3AITUS

121 M. n n
3HaHUi: "YpaBHEHUS
[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AU

122 M. n n
3HaHUi: "YpaBHEHUS
[ToBTOpeHue, 0000IICHNE, CHCTEMAaTHU3 IS

123 Son i
3HaHui: "YpaBHeHus. CHCTEMBI ypaBHEHUH

124 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"

195 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencra"

196 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "HepaBeHncrna"

197 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

198 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

129 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL

3HaHui: "[IponsBoaHas u e€ npumeHeHue"
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[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

130 o " 1
3HaHui: "VHTerpai u ero npuMeHeHue
[ToBTOpeHmEe, 006001IIeHNE, CUCTEMATH3AIUS
131 = n n 1
3HaHuil: "OyHKIHUN
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
132 S " 1
3HaHuii: "OyHKUKUH
[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIlUs
133 o " 1
3HaHuil: "OyHKIHUN
134 Hroroast koHTpoIbHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpeHME, 06001IEHNE, CHCTEMATH3AITUS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka: anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
Anrebpa 1 Havasia MaTremMaTuueckoro anaiausa, 10 kimacc/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
[MPUMEPHAS PABOYAS TTPOTPAMMA CPEJIHET'O OBIIET'O
OBPA3OBAHUSA. MATEMATHUKA. Yriny6néunsii ypoens (s 10-11
KJIaCCOB 00pa3oBaTEeIbHBIX OpraHu3aIuii)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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