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MHNOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM SI3BIKOM COBPEMEHHON HaykKH, KOoTopas (opMyiupyeTr cBOU
JOCTHKEHHSI B MATEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY I YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOILIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajdbHEHUIIEero oOpa3oBaHUsS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTeMaTHYeCKOro aHalli3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone u3yuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYaroIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAlUH,
UHTEPIIPETallud  TOJYYCHHBIX  PEUICHHM, 3HAKOMATCA C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpPHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00amaeT 3HAYUTEIHHBIM BOCHUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESATENIbHOCTH, TpeOyIolelH MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTH4YeCKOTro
aHallu3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKue TuHNH: «Yucna
U BBIYUCIICHU», «DyHKIIUN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauama
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUsl, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMM T€MaMHU U paszjaenamu. JlaHHBIHA
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEpKaHUE HECKOJBKMX MaTeMaTHUECKUX MAMCLUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIleHUsI CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aauu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcia U BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3ajJadd M OIepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJIbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ysibrate oOydaroluecss OBJIAJAEBAIOT Pa3IMYHBIMM METOJAMHU  pPELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PEIIEHUMN MPHUKIAJIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTtel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPAKECHUU,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HArJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpaduKu» TECHO
nepernseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUM, UX CBOWMCTB
U rpaKoOB, UCIOJIb30BAaHUE (PYHKUMN N7 pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi dopme: aHaTUTHYECKOU, Tpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a IO3BOJISIET
CYLIECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK M NPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolmuMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, OMpEAeNsaTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIomanu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TpoueccoB. JlaHHasg coaep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa ¥ JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBbHOW MaTEeMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKHU U HCIOJIb30BATh €T0 /I BHIPAKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPHU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKK KPUTHICCKOTO MBIIIJICHUS.

B yueObHOoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIH3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIMPOBAHMS, KOTOPHIC MPU3BAHbBI
CIocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJIEICH peabHBIX
CUTYyallMi{, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapaTa aureOpbl |
MaTEMaTH4YECKOT0 aHajii3a, WHTEPIPETANH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KXK/IBIN U3 Pa3/eioB MPOTPAMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh HW  KOHKPETU3UPOBATH  IMPOOJIeMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCcCce U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha w3ydeHme ydeOHOTOo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 JacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbupie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOLIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [Ipumenenue apoOedt U MPOLEHTOB JUIS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUHN U pealbHOM )KU3HU.

JelictBuTenpHble  yucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepalMu € JCUCTBUTENIBHBIMU  4YHclIaMd.  Moayib
JEHCTBUTEILHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABHUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXo el (GopMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. [leciTuuHbIE U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJHOW MEepEeMEHHOH. JlelieHne MHOrowieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3pdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUMN, COJIEPIKAIIUX CTENICHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHHH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIECHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENENTUTENs ISl peleHus
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHONM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amaHus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkmuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3Ha4eHus: QyHKIIMN Ha TIPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENENIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON MHIYKLUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
Iporpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a/1ay
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (QYHKIMM W HX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui u
busznyecKuil CMBIC MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1js pereHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3IuyHbIX O0JacTed HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady HU3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBIIEro  3HAYEHUU
HEIPEPbIBHON (DYHKIMU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJIaHHOTO (HhOPMYJION MK TpaduKoM.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHre MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOIIbI0 U depeHInantbHbIX
YPaBHEHUHN



[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOTO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MaTEMATUKOB U POCCUUCKONW MAaTE€MaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpEC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COI[MATbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS J1J1s1 00OOIICHHS U CPAaBHEHHSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIHMpPOBaTh M  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢ y4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).



Bba3oBble uccienoBareabcKHe 1eicCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHHS M BBIBOJBI 1O pPE3ysibTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IPOILIECCA, & TAKKE BBIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLIEHUBAaTh Ha/IEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ie 00CYXXJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COMOCTABIATH CBOU CYXKIEHHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4d, SKCIIEPUMEHTA, UCCIEIOBAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEIIeCHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHON  peduiekcuM  KakK  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
JeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC UM pe3yJbTaT padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCykaeHus, 0OMEeH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAH]Ibl, OLICHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEAYyIOIINE
MIPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOTr0 aHaJIU3a»:

Yucii1a ¥ BBIYUCTICHUSA

CcBOOOIHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIBHOE YMCIO, OECKOHEUHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYNCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO ONEPHUPOBATH MOHITHEM: CTENEHb C LEJIbIM IOKAa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTENEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS Y YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHWM, IPHUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOO/IHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
MPUMEHSTh ONPEACIIUTENN Il PELIEHUs CUCTEMBl JIMHEWHBIX YpPAaBHEHH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKCHUN;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

cBOOOHO OMEpUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTENbHbIE U
Jorapu(pMUyYecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKrEe GOpMYIIbI ISl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHO3UIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OIpPENENCHUS U MHOMXECTBO
3HaYeHUHN PYHKINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJbllee WM HauUMEHbLIee 3HauYeHHe (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHH Kak (yHKIHH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJEM;

ONEpUPOBaTh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMM, UX CBOMCTBA M rpaduKH, MCMIOJIB30BATh MX TpapuKH IJs pPEIIEHUs
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA i1 MCCIENOBAaHMA IPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 33Jay U3 APYrHuX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKasi MPOrPeCCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIETOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 pEeLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TI€epBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHM CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl ONUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:

CcBOOOJHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl n HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CcBOOOMIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIA B PA3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHITUSIMU: HUppAlMOHANBHBIC, MOKAa3aTelbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpH pEUICHUHU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

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

peuarp paloOHaIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOy U TapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIIOJb30BAHUEM allmapara ajreophl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKHd KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIeOBaHUS ()YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOTo (GopMylion uim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Has, ONpeaAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEpPBOOOpa3HBIC AIIEMEHTApHbIX (YHKIMNA U BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJI C ITOMOIIBIO MHTETPAaa;

UMETh MpEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoabusie  Ipakrueckue o0pa3oBarte/ibHbIE
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
| Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM ITOKa3aTeIeM
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 |
YpaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 13 |
Jlorapudmudeckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Konrpoaenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
| HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpa3nas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 !
TpuronomeTpuueckre HEPaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KomrnekcHeie uncna 10 1
HarypanbHble u niensle yucna 10 1
Cucremsl palluOHAIBHBIX, HPPAITTOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUECKuX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMHU
1 N 1 1.09
M UX CBOMCTBA
2 Juarpammel Diinepa-Benna 1 4.09
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO | 5.09
ammapara Jisi peleHus 3a1aq *
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 6.09
OCCKOHEYHBIC TIEPHOANYCCKHE APOOH
Parmonansubie ynciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE APOOH, TIPOLIEHTHI, 1 8.09
OecKOHEYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii u NPOLEHTOB IS
6 1 11.09
penieHust MpUKIaAHBIX 33124
[Ipumenenue apobeii u IPOLEHTOB IS
7 1 12.09
perieHust MPUKIaIHBIX 3a7a9
JleficTBUTENbHBIC YKCla. PaliioHaabHbIe U
8 1 13.09
HppalMOHAIIbHBIE YHCIIa
Apudmerrueckue ornepaum ¢
9 . 1 15.09
JIEHCTBUTEIILHEIMA YHCIIaMHU
10 Monynb NeHCTBUTENBHOTO YUCIA U €70 1 18.09




CBOMCTBA

11

12

13

[TpubnuxEHHbIC BRIYUCIICHUS, TIPaBUIIa
OKPYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METObI PELICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHOBHBIE METOBI PELICHUS IENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

19.09

20.09

22.09

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMA KO PHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

26.09

27.09
29.09

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Marpuua cucTeMsl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuusl 2x2, ero
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUECHUS

2.10

3.10

4.10




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

6.10

22

23

Perrenue npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

9.10

10.10

24

KonrponsHas pabdora: "Panmonanbuble
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX ypaBHEHUN"

11.10

25

OyHKIMA, CTIOCOOBI 3aaHus (DYHKITHH.

B3anmuo obparubie ¢pynkmnn. Kommosumms

byHKIUH

13.10

26

27

I'paduk pyHkumunu. dnemMeHTapHbIC
npeoOpa3oBanus rpaguKoB QyHKIHNA
OO0nacTh ornpeeeHus © MHOYKECTBO

3HayeHuil pyHkuuu. Hynu pyHkunuu.
ITpomexyTKH 3HaK MOCTOSIHCTBA

16.10

17.10

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKITMH

18.10

29

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOossiee 1 HanMeHbIIIeE 3HAUECHNE
(YHKIIMU Ha IPOMEXKYTKE

20.10

30

31

Jluneiinas, kBaJpaTu4Has ¥ JIpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOe HCcCieI0BaHne U
ocTpoeHue rpauKoB 3TUX QYHKIUN

23.10

24.10

32

DneMeHTapHOE MCCIICIOBAHUE U

25.10




MoCTpOeHHE TpauKOB ITUX QYHKIUN

CreneHb ¢ LEIBIM IToKa3aTeieM. buaom

33 27.10
HrioTrona
CrelneHs ¢ IenbIM IToKa3aTeneM. buaom

34 7.11
HrroTona

35 CrenenHast GQyHKIUS C HATYPATBHBIM U .11
1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk *

36 KonTponbnas pabora: "Crenennas 10.11
¢bynkuus. E€ cBoiicTBa u rpapux” *
ApudmeTnueckuii KOpeHb HaTypaIbHOU

37 . 13.11
CTEIIEHU U €r0 CBOMCTBA
Apudmernaeckuii KOpeHb HATYPaTbHON

38 . 14.11
CTEIIEHU U €r0 CBOMCTBA
[IpeoOpazoBaHKs YUCITOBBIX BHIPAKCHHH,

39 15.11
coJiepKaluX CTENeHU U KOPHU
[Ipeobpa3oBaHUs YUCIOBBIX BBIPAXKEHHIH,

40 17.11
coJiepKalluX CTENEHU U KOPHU
[IpeoOpazoBanHus YUCITOBBIX BHIPAKCHUH,

41 20.11
coJiepKalluX CTENeHU U KOPHU
Uppatnmonansuble ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PELIEHUS UPPALMOHAIBHBIX 21.11
YpaBHEHUU
WppatnmonansHele ypaBHeHUs. OCHOBHBIC

43 METO/IbI PELICHUS UPPAILIMOHATBLHBIX 2211
ypaBHEHUH
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC

44 METO/IbI PELICHUS UPPAILIMOHATBLHBIX 24.11

ypaBHEHUH




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

45 y 27.11
UpPpalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU

46 y 28.11
HUPPALMOHATIBHBIX YPaBHEHUN
PaBHOCHIIBHBIE TIEpEXObI B PELHICHUH

47 g 29.11
UppalMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT 1.12
UppallMOHATIBHBIX YpaBHEHUI *
CaoiicTBa U rpaduKk KOpHS N-0i CTETIEHN

49 KaK (QyHKIUM OOPAaTHON CTENEHH C 4.12
HaTypaJbHBIM TTOKa3aTelieM
CaoiicTBa ¥ rpaguK KOpHS N-Oi CTEIEHU

50 KaK (yHKIMU 0OPaTHOM CTENEHH C 5.12
HaTypaJbHBIM MTOKa3aTelieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-oi crenenu. MppanroHanbHbie 6.12
ypaBHeHus"
Cremnenb ¢ pallMOHATBHBIM MTOKa3aTeIeM 1

52 L 8.12
e€ CBOIICTBa
Cremnenb ¢ pallMOHATBHBIM MTOKa3aTeIeM 1

53 . 11.12
e€ cCBOICTBa
Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTENEM U

54 f 12.12
e€ cBOIICTBa
[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

55 13.12
rpaduk
Hcnons3oBanue rpaduka QyHKIIUU A

56 15.12

peuieHus: ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIMM 115

57 5 18.12
pEIIEHUs ypaBHEHUI
ITokazarenbHble ypaBHEHUSA. OCHOBHbIE
58 METO/IbI PELIEHHUS [TOKA3aTEIbHBIX 19.12
YpaBHEHUU
[TokazarenbHbie ypaBHEeHUsI. OCHOBHbBIE
59 METO/IbI PELICHHUS! TOKA3aTEIbHBIX 20.12
YpaBHEHUU
I[TokasatenbHble ypaBHeHUS. OCHOBHBIE
60 METO/IbI PELIEHUs TOKa3aTeNbHBIX 22.12
ypaBHEHUH
KonTponbras padora: "[lokazarenpHas
61 P P , 25.12
¢ynkuus. [lokasaTenbHble ypaBHEHHS
62 Jlorapum uucna. CpoiicTBa norapudma 26.12
63 Jlorapudm urcna. ColicTBa jorapudma 27.12
64 Jlorapudm uucna. CoiicTBa norapudpma 29.12
65 JleCATHYHBIE ¥ HATYPaIbHBIE JTOTapU(PMBI 9.01
66 JleCATUYHEIE ¥ HATYPaIbHBIE JTOTapU(pMBbI 10.01
[IpeoOpa3oBanKe BHIPAKEHUN, COMEPIKAILIUX
67 peobp p p 12.01
Jorapu@msl
[IpeoOpa3oBaHKe BHIPAKEHUN, COMEPKAIIUX
68 peobp p p 15.01
norapupmbl
[IpeoGpa3zoBanue BEIpaKEHHM, COIEPIKATITIX
€0 peobp p p 16.01
sorapu@msl
Jlorapudmuueckas QyHKIHUS, €€ CBOMCTBA U
. pr oy 17.01

rpaduk




Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U

71 19.01
rpaduk
Hcnonp3oBanue rpaduka GyHKIMM 115

72 u 22.01
pelIeHHs ypaBHEHHN
Hcnons3oBanue rpaduka GyHKIUN 115

73 . 23.01
pelieHns ypaBHEHU N
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METOIbI PEIIECHHUS JIOrapu(YMUIECKUX 24.01
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

75 METOIbI PELIECHHS JIOrapu(PMUIECKUX 26.01
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METOIbI PELIECHHS JIOrapu(PMUIECKUX 29.01
YpaBHEHUU
PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUN

77 y 30.01
Jorapu(pMHUUECKUX ypaBHEHUN
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

78 y 31.01
Jorapu(PMUUECKUX ypaBHEHUI

79 KonTponbnas padora: "Jlorapudpmuueckas 2.02
¢yukus. Jlorapupmuueckue ypaBHenus" *
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

80 v RO 5.02
YHCIIOBOTO apryMeHTa
Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC

81 v 6.02
YHCIIOBOTO apryMEHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

82 7.02

YUCJIOBOTO apryMEHTa




ApKCHHYC, apKKOCUHYC U apKTaHI€HC

83 9.02
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpYKHOCTb,
84 onpeJieJICHUE TPUTOHOMETPUUECKHUX 12.02
(GYHKIMH 9MCIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,
85 ONPeCIICHUE TPUTOHOMETPUUECKUX 13.02
(yHKINH 9MCIOBOTO apryMEeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 14.02
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 16.02
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 19.02
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 20.02
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
90 PEOBPTOIIHETD P 21.02
BBIpKEHU I
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
91 PEOPDTOBIRHETD P 26.02
BBIpKEHU N
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
92 peobpIoRIRHE P P 27.02
BBIpKEHU I
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
03 PeoOPAsOBARHE TP P 28.02
BBIpKEHU I
94 Pemennie TpUroHOMeTpHUYECKUX ypaBHEHUIN 1.03
95 Pemienue TpuroHOMETpUYECKNX YpAaBHEHUI 4.03
96 Perrenue TpuroHoMeTprUUECKUX YpaBHEHUM 5.03
97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 6.03




98 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 8.03

99 Perrenue TpuroHoMeTpHUUECKUX YpaBHEHUM 11.03

100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 12.03
Konrponsnas pabora:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U 13.03
TPUTOHOMETPUYECKHE ypaBHEHUA"

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

102 nocueaoBareiabHocTel. Meron 15.03
MaTeMaTU4eCKOW UHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 nocaeaoBarenbHOCTH. McTopus ananuza 18.03
OECKOHEYHO MaJIbIX

104 Apudmernaeckas mporpeccust 19.03

105 I'eomerpuueckas mporpeccus 20.03
beckoneuHo yObIBarolasi reoMeTpuyecKas

106 22.03
porpeccust
Cymma OeckoHeYHO yObIBaroIie

107 § 1.04
reOMEeTPUUYECKOI MPOrpeccuu

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT. 2.04
Yucno e. DopMmyia CI0KHBIX POIEHTOB ’

109 JIMHENHBIN ¥ DKCIOHEHIMAIIbHBIA POCT. 3.04
Yucno e. Dopmyrna CI0KHBIX IPOLEHTOB :

110 Hcnonb30BaHue mporpeccuu Ajs pemeHus 5.04
peayIbHbIX 3a/1a4 MPUKJIAHOTO XapaKTepa :
KonTponpHas padora:

1 prb D 8.04

"[TocnenoBaTenbHOCTH U TIPOTpPeCcCHu’”




112 HenpepbiBHble GYHKIUK M UX CBOMCTBA 9.04
Touka pa3psiBa. ACUMIITOTHI I'paUKOB

13 pasp pad 10.04
byHKIUH
CBoHcTBa KIIUHA HENIPEPBIBHBIX Ha

114 Pyn pep 12.04
OTpe3Ke
CBolicTBa KU HENPEPLIBHLIX HA

115 bym pep 15.04
OTpe3Ke
MeTtoa HHTEPBAIOB IS PEIICHUS

116 P P 16.04
HEPaBEHCTB
MeTtoa HHTEPBAIOB IS PEIICHUS

117 P P 17.04
HEPaBCHCTB
MeToa HHTEPBAIOB IS PEIICHUS

118 P P 19.04
HEPaBEHCTB
IIpuMmeHneHne CBOMCTB HENPEPBIBHBIX

119 bR Pep 22.04
GyHKIUH 1715 peteHus 3a1a4
IIpumeneHne cBOMCTB HENIPEPHIBHBIX

120 prmen? Pep 23.04
GyHKIUH 1715 peleHus 3a1a4

121 [MepBast u BTOpast MPOU3BOIHbBIEC (PYHKIIUH 24.04
OmnpeneneHue, reOMEeTPUYECKUHA CMBICIT

122 P y P 26.04
MIPOU3BOIHOM

123 OnpeneneHHve, (bu3HYEeCKUit CMBICI 1.05
MIPOU3BOIHOM

124 VYpaBHeHHEe KacaTelbHON K rpaduKy 3.05
byHKIIIT

125 VYpaBHeHHE KacaTeTbHOU K TpauKy 6.05
byHKIIUU

126 [TpOM3BOHbIE DIIEMEHTAPHBIX (QYHKITHN 7.05




127 [Tpou3BoIHBIC AIEMEHTAPHBIX (PYHKIIUN 1 8.05

128 [IpousBoHas CyMMBI, HpOI/IBBeI[CEII/IH, | 10.05
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITUI

129 [IpousBoHas CyMMBI, npomBez[eEm;{, | 13.05
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

130 [TpousBoIHAS CYMMBEI, npomBenelumsI, | 14.05
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1 1 15.05

132 HOBTOPG};II/IC, O6O6H.[CHHI/IG, CUCTEeMAaTH3aIHs | 17.05
3HaHUU: "YpaBHEHUS

133 HOBTOPe'}'II/Ie, 0606I'I'I€HI/I€, CUCTEMAaTH3AIIH | 20.05
3HaHuii: "OyHKUMUH

134 HroroBas koHTpoIbHAs paboTa 1 1 21.05

135 Hrorosast konTpoapHas paboTa 1 1 22.05

136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS | 24.05
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIHMU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLINU Ha OTpe3Ke

10

11

Haxoxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUM Ha OTPE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINK Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbLIErO U
HAUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[TIpumenenne npou3BOIHOM ISt
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduKom




17 Komnozunus GyHkimit

18 Kommnosumus ¢hyHkmmii

19 Komnozunus GyHkimit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

)1 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

” KonTponbnas padora: "Uccnenosanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (DYHKIHH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

)5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

7 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HoroTona-JleiiOnuma

73 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

79 IIpumeHeHne nHTerpana Juis HaxoKIACHUS
IO e TIIIOCKUX PUTyp

30 IIpumeHeHne nHTerpana 1Jisd HaXoXACHUS
00BbEMOB r€OMETPUYECKHX TeT

31 [Ipumeps! pemenuit AuddepeHnInaIbHbIX

YpaBHEHUU




[Tpumeps! pemenuii qudQepeHnaIbHbIX

32 .
ypaBHEHHIA
MaremaTruueckoe MOAECIMPOBAHUE

33 peabHBIX MPOLIECCOB C MTOMOIIBIO
Qg QepeHIranbHbIX ypaBHEHUH

34 Kontponbnas pabdota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpu4ecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUICHUS
MOKA3aTEIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELIECHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS

Jorapu(MHUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

37 UppaloOHAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PEeLLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
&2 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(pMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHYEcKast (pOpMBI 3arucu
KOMIIJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOM TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCECII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble U 11e5ble yncina

84 HarypanbHsle u nensie yucia

25 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJBIX YUCEeIl

g7 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJD u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEII: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne NpU3HaKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTH

91 LETBIX YuCcel: anroput™ EBkinna st
pelIeHns 3a1a4 B LEJIbIX YUCIIAX

9 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHMI.

93 PaBHOCUITBHBIE CHCTEMBI U CHUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIBHBIE CHCTEMEBI I CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHEBIE MCTOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW HUpPalMOHAIBHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTeNIbHbIX
ypaBHEHUH

OCHOBHEIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
100 COBOKYTIHOCTEH JIorapu(MU4eCcKUx
ypaBHEHUH

[IpuMeHeHne cucTeM K pEeLIeHUI0
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UTHTEPIPETALUS TTOJTyYEHHBIX
pE3yJIBTAaTOB

[IpuMeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETALUS TOJyYEHHBIX
pE3yJIBTaTOB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4d U 3a/1a4 U3

103 pas3IMYHBIX 00JIacTel HAyKH U PeaIbHOU
YKU3HH, UHTEPIIPETALUs IOJTYYEHHBIX
pe3yabTaTOB
KonTponbnas pabora: "CrucreMbl

104 palrOHANBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHUI"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PaunonansHbIe HEpaBEHCTBA C
rnapameTpamu

107 PaunoHaneHbIe CUCTEMBI ¢ TapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C IapaMeTpamMu

109 HppanmoHanbHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs,
HEPABEHCTBA C NTapaMeTpamMu

113 JlorapupMuueckne CUCTEMBI C
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHUS C
rnapameTpamu

115 TpuroHomeTpruyecKkue HEPaBEHCTBA C

napameTpamu




TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

116

[ToctpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalH C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJENEHN peaabHbIX
CUTYAalUi C IOMOLIBbIO CUCTEM YPABHEHUI

C napaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYalUi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C napaMeTpamMu

KonTponbnas pabora: "3amgauu ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3anus 3HaHui: "YpaBueHus"

[ToBTOpenue, 06061IeHNE,
123 CUCTEMAaTH3alMs 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarusanus 3Hanui: "Hepasencraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cucreMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpeHue, 0600mIEHNE,

127 cucreMmarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,
128 cucrtemaTtusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,
129 cucrtematusanus 3Hanuii: "l[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHme, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "MHterpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE, |
cucTeMaTtu3anus 3Hanui: "OyHxun"
132 [ToBTOpenue, 06061IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuit: "OyHkiun"
134 WroroBas koHTpoJsibHas paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, o600IIEeHNE, |
cUCTEeMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AnreOpa 1 Hauana MaTeMaTUYecKoro anainu3a. YueOnuk. 10-11 kmacchl.
bazoBsrit u yrimyonennsiii yposau / [IILA. Amumos, F0.M. Konsrun, M.B.
Tkauéa u ap.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metoauyeckue pekoMeHaauuu st yautens https://edsoo.ru/metodicheskie-

posobiva-i-rekomendaczii/

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-

oko/sredneye-obshcheye-obrazovanive/matematika 10-

11 un kodifikator.pdf

AJredpa u Ha4yaJia MATEMATHYECKOT0 aHAJIN3a

https://resh.edu.ru/subject/51/

Auredpa https://resh.edu.ru/subject/16/










