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HHOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa W Haualla MaTEeMaTUUYECKOTO aHAJIU3a» SBISIETCS
OJTHUM M3 HauOoJiee 3HAUMMBIX B IMpPOrpaMMe CpeaHero obiiero oOpa3oBaHMUs,
IOCKOJIbKY, C OJHON CTOpPOHBI, OH 00ECIIEYMBAET MHCTPYMEHTAJIbHYIO Oazy is
M3YUYEHUSl BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C APYTroi CTOPOHBI, (OPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE O0y4YaroIIMXCA Ha YPOBHE, HEOOXOIUMOM
1JI OCBOEHUSI MHPOPMATHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
AUCUMILIMH. B pamkax naHHOro y4eOHOro Kypca oOydaroluecsi OBJIaJEBarOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (GOpMyJIupyeT CBOU
JNOCTUKEHUS B MAaTEMaTHYECKOU (popme.

VY4eOHblif Kypc anreOpbl U HayaJl MaTeMaTHYECKOrO aHajiu3a 3aKJIajbIBaeT
OCHOBY Ui YCIEUIHOI'O OBJAJACHMUS 3aKOHAaMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHUIUNA pa3BUTHUS SKOHOMUKH U OOILIECTBEHHOMN JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJs JalbHEWIEro oOpa3oBaHUS U B
IOBCETHEBHOM KM3HU. B TO ke Bpems OBiajeHHE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKLMSIMU ainreOpbl U MaTEMaTUYECKOrO aHaliu3a pa3BUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTb, JIOKAa3bIBaTh
YTBEPKJICHHSI ¢ TOMOILIBIO MHIYKLUWU U PacCyXaaTh NEAYKTUBHO, HCIIOJIb30BaTh
0000lIeHNEe M KOHKpETH3aluio, a0CTparupoOBaHUE W AHAJIOTHUIO, (opMHpyeT
KPEAaTHUBHOE U KPUTHYECKOE MBIILICHHE.

B xone m3yueHus yueOHOro kypca «AiredOpa ¥ Havajla MaTeMaTH4YE€CKOro
aHanM3a» OOydYaroUIUecs IMOJY4YaroT HOBBIA OIBIT PELICHHsS NPHUKIAJHBIX 33124,
CaMOCTOATEIIBHOTO IIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaJbHbIX CUTyalui,
MHTEpPIpPETAlNX  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  NOpUMEpPaMu
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKEe UM HCKYCCTBE, C
BBLAAIOIIUMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JIaJaeT 3HAUYUTEIbHBIM BOCIMTATEIbHBIM MOTEHLUAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4yeOHBbI MaTrepuaj, CHocoOCTBYIOIIUN
(OpMHpPOBaHHIO HAyYHOI'O MHPOBO33PEHMs, TaK M 4Yepe3 crneuupuky ydeOHOM
JESITEeNbHOCTH, TPeOyIoLmell MPOJOKUTEIbHOW  KOHIIEHTpPAlMM BHUMAaHUS,
CaMOCTOATEIIBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IIOJYyYEHHBIN
pe3yJbTar.

B ocHoBe Meroauku OOydeHHs] anredpe W HavajaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykrype ydeOHOoro kypca «Aurebpa M Hauajga MaTEeMaTHYECKOIO
aHaJIM3a» BBIICIICHBI CIECIYIOIINE COAEPKATEIbHO-METOANYECKUE ITuHNU: «Hucna
U BbIUKCIEHUD», « DYHKIMU U rpaduku», « Y paBHEHHs U HEpaBeHCTBa», «Hauana
MaTeMaTUYeCcKOro aHainu3a», «MHoxkecTBa H Joruka». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOIUYECKUE JIMHUU M3YYalOTCS Ha TMPOTSIKEHUU JBYX JIET
oOydeHHUs] Ha ypOBHE CpEIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTIOJIHSISI
ApYT JOpyra U MOCTENEHHO HACHINAsACh HOBBIMH T€MaMu M pasnenamu. JlaHHBIN
y4eOHBI KypC SBISIETCS WHTEIPAaTUBHBIM, IIOCKOJIbKY OOBEAHHSET B cele
coJiep)KaHMEe HECKOJIbKUX MAaTEeMaTUYeCKHX JUCIUIUIMH, Takux Kak anreopa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKHA aHaIM3, TEOpHUsS MHOXKECTB, MaTeMaTHUYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecss OBIaAeBalOT BcE Oosee
[IMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCJIEI0BaTeNbHO (hopMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKyl0 MOJEIb peallbHOM
CUTyaIluy, MPUMEHATH 3HAHUS, MMOJTYYCHHBIC TIPYU U3YYCHUU y4eOHOTo Kypca, IJis
pEIIeHUsI CAMOCTOSITENTFHO C(OPMYIUPOBAHHON MAaTeMaTUYECKOW 3aJaud, a 3aTeM
HMHTEPIIPETUPOBATH CBOW OTBET.

CopepkaTeabHO-METOAUYECKass JTUHUA «YKciia ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB MCTIOJIH30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpazoBaHusi 0co0O€ BHUMaHWE yaenseTcs  (OPMUPOBAHWIO  HABBIKOB
paIMOHAIIBHBIX BBIYMCICHUM, BKIIOYAIOIMIUX B C€0s MCIOJIB30BAaHUE PA3TUYHBIX
dbopM 3ammcu 4Ymcla, YMEHHE JeNaTh NPUKHUIKY, BBINOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIE BBIPAXKCHHs, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IEJBIX,
palMOHAIIBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcCell. B KaXaoM U3 OTUX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(pUUYECKUEe 3aJadyd W ONepaluu: JIelIeHuEe Halelo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOICTBa
paIMOHAIIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE ONEPAINH, a TaKKe
M3BJICUCHUE KOPHS HATypaJbHOW CTEIEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocrnenoBaTenbHOMY pPACIIMPEHHUIO Kpyra HCIOJB3YyeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMS JJIsl PEHICHUS Pa3InYHBbIX 3a71au
dbopMupyeTCsl IPEeICTaBICHUE O €AMHCTBE MAaTEMaTUKH KaK HayKd U €€ poiid B
MIOCTPOCHUU MOJIEICH PEalbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHue u
KOHKpETH3aIHs.

Jluans «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXJOM
pasaene llporpamMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydaroluecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMM, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
coJiepKammx mapameTphl. llodydeHHBIE YMEHHS IIMPOKO HCIOJIB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOU3BOTHON, MPU PEIICHUN MPUKIATHBIX



3a/la4y ¥ 3a7a4 Ha HaXOXJACHUE HAHOONBIINX U HAMMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHas conepkaTenbHas JUHUS BKIIOYAET B ceOsl Takke HOpMUPOBAHUE YMEHUI
BBIMIOHATL  pacu€Tel 1o  (dopmynaMm, mpeoOpa3oBaHUs  pPallMOHAJIBHBIX,
UppalMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BbIPaKEHUH,
coliepKallux CTerneHu W Jorapudmel. braromaps u3ydeHuto aireOpanyeckoro
MaTepualla  MPOUCXOJUT  JajbHEHIIee  pa3BUTHE  AJTOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKUA JCTYKTHUBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opMamMu,  TPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PABEHCTB W HEPABEHCTB. AiredOpa
npennaraetr d(QQPEKTUBHbIE HWHCTPYMEHTHl MJIA pPEHICHUS TNPAKTUYECKUX U
€CTEeCTBEHHO-HAYUHBIX 3aJ[a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOMKHOCTH Kak
S3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JUHUA «DyHKIUM ©W TpaduKu» TECHO
NeperieTaeTcs ¢ JPYTUMU JIMHUSMHU Y4YEOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBbICJIE 3a1a€T MOCIEA0BATEILHOCTh U3yUeHUsI MaTepuaia. M3yueHue cTeneHHou,
MOKAa3aTeNIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pEIICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
NPEeIMETOB U PEeaIbHOM KM3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHHN U HepaBeHCTB. Ilpu »TOM OoJbllloe BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAKATh (HOPMYyJaMU 3aBUCHUMOCTUA MEXKTY
pa3TUYHBIMU BEJIMYMHAMHU, MCCIEIOBATh TMOJYYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAlEJIeH Ha pa3BUTHE YMEHU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYUHAMHU B
paznu4HON ¢dopMe: aHATUTHIECCKOW, Tpaduueckord W ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIICHUSI, CIOCOOHOCTH K
000011IEeHNUI0 U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas juHusi «Hadanma maTeMaTM4ecKOro aHajau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTH4YEeCKHX, TaK M MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX OOYYaronuMcsi, TaKk KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOHTH
rpa@uky  CIOXHBIX (QYHKUUNA, OMpeAeNsiTh HMX HauOOoJbIIMEe U HAUMEHBIINE
3HAQYEHUS, BBIYUCIATH IUomaan ¢uryp U oOBEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHHusl TmporieccoB. JlaHHasi cojep:kaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUSI MAaTEMATHUYECKUX MOJIENICd pEalbHBIX CUTYalluH,
NO3BOJISIET HAXOJUTh HaWJIyuyllee pelIeHHEe B MPUKIAAHBIX, B TOM YHUCIE
COIMATTbHO-2KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMATHHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE W UcKyccTBe. OOydaromuecs: y3HaIOT O



BBIJIAIONINXCST PE3yJIbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTeabHO-METOUYECKast TUHUS «MHOKECTBa M JIOTHKA) BKIIOUACT B
ceOst DIIEMEHTHl TEOPUU MHOXXECTB M MaTEMaTHYECKON JIOTHKHU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TpeajararoT HamOoJiee YHUBEPCAIbHBIM $3bIK, OOBEAMHSIONIMN BCE pa3Jieibl
MaTeMaTUKH H e€ TPWIOKEHUH, OHU CBS3BIBAIOT PAa3HBIE MAaTEMAaTHYCCKHEC
TUCIUIUTMHBL W WX TPWIOKEHUS B eamHoe Ienoe. lloatomy BakHO JaTh
BO3MOXKHOCTh OOy4arIlIeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOIb30BaTh €r0 ISl BHIPAXKEHUSI CBOUX MBICIIEH.
JlpyruM BakKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CIEIyeT TMPU3HATH
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHWN W CJIEJAOBAHHE OMNPENCIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4JaroIuXxcs, TO3BOJIIET UM CTPOUTH CBOM PACCY’KICHHUS Ha OCHOBE JIOTHYECKUX
mpaBui, POPMUPYET HABBIKH KPUTHUIECKOTO MBITUICHHS.

B yuebnoM kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOIO0 MOJCIUPOBAHUS, KOTOpbIE MPU3BAHBI
croco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOCHUS MOJEIEH pealbHbIX
CUTyallMii, WCCIEAOBAHHS O3TUX MOJEIEH C TMOMOMIBIO ammapara anreOpbl u
MaTEMaTUYECKOr0 aHaju3a, WHTEPHpPETAlUH TOJIYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IbIM U3 Pa3iesioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHs MPUKIaIHbIX 3anad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs:  Pa3BUBAIOT
HAOJMIOAATENIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOrUIO, 00001IaTh W KOHKPETHU3UPOBATH  MPOOJIEMY.
JlestenpbHOCTE 1O (OPMHPOBAHUIO HABBIKOB PEMICHUS TPUKIATHBIX —3a1a4
OpraHu3yeTCsi B TPOIECCe M3YYCHHUsS BCEX TeM ydeOHOro Kypca «Anredpa u
HayaJla MaTeMaTUYeCKOr0 aHau3ay.

Ha wu3ydenne yueOHOro kypca «AjireOpa M Hayajla MaTeMaTH4Ye€CKOTrO
aHanu3a» oTBoauTcs 272 4vaca: B 10 knacce — 136 vacoB (4 daca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BHIYUCIICHUA

Panmonaneubie yncna. OObIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLEHTHI,
OeckoHeuHble mepuoguueckue apodu. IlpumeHneHue npobeil M MPOLEHTOB IS
peLIeHUs NIPUKIIAAHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEH 3HAHUWU U pEaIbHON KU3HH.

JlelicTBUTENbHBIE 4HMCHA. PalMoHanbHBIE W HPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  Onepaluud ¢ JCHCTBUTENBHBIMH  YHuciIaMu.  Moayib
JIEMCTBUTEIBHOTO YUCHIA U ero cBoMcTBa. [IpubnmkénHble BbIYMCICHUS, paBUia
OKPYTJICHHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ ueneiM mnokaszareneMmM. buHoMm Hsrotona. Hcenmonbs3oBaHune
NOJXOAIIeH (POPMBI 3aMHCH IEHCTBUTENIBHBIX YUCEI JUIsl pELIeHHs MPAKTUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmMerrnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOMCTBA.

Crenenp C paluOHAJBbHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTuyHble U HATypaJbHBIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHuUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHHs-ClencTBusA. HepaBeHCTBO,
pelIeHre HEpaBeHC CTBA.

OCHOBHBIE METO/IbI PEUICHUS LENbIX U APOOHO-pAlIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHHne MHOroudsjieHa Ha
MHOTOWJIEH C ocraTkoM. Teopema be3dy. MHoOrowieHsl ¢  LEIBIMHU
ko3 bunmenramu. Teopema Buera.

[IpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METO/bI peneHns
VppalMOHAIbHBIX YPaBHCHUM.

[Toka3atenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELIEHUS IOKAa3aTeJIbHBIX

YPaBHCHUU.
[IpeobpazoBaHue BEIpAKEHUH, CONEPIKAILINX JTOTapU(MBI.
Jlorapudmuyeckue YpaBHEHUS. OcHOBHBIE METO/IbI pelIeHus

Jgorapu(pMUUECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUYECKHUE (dopMyIIBI. [Ipeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXECHUN. PellieHue TpUroHoMEeTpU4ECKUX YPaBHEHU .



Pemienne cucrteM nMHENHBIX ypaBHEHHMU. MarTpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHui. OnpeaenuTenb MaTpullbl 2X2, €ro TEOMETPUYECKUM CMBICT U
CBOICTBA, BHIYMCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPECIUTEN A1 PELICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUW. PelleHune NpuKIAIHBIX 3a1ad C IOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUU. lccimenoBanue DOCTPOECHHOW MOAECIU C
OMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[locTpoeHne MaTeMaTH4eCKUX MOJENel pealbHOM CUTyallud C MOMOILBIO
YPaBHEHHUW M HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKUX 3a7ad M 3a/lad U3 Pa3IuvHbIX 00JlacTell HAyKHM W peasbHOU
KU3HU.

DYyHKIUU U TPaPUKHU

Oyukuusg, crnocoObl 3afanus ¢GyHKIUH. B3anmHO oOpaTHble (QYyHKUIUU.
Komnosumms gynkiuii. 'paduk  yHkmum. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHUW ¢yHkuuu. Hymu dyHkumm.
[TpomexyTku 3HaKonocTossHCTBA. YéTHbIe U HeuéTHbIe PyHkumu. [lepuoauueckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3HayeHus: QyHKIMKU HAa IPOMEXKYTKE.

Jlunelinasi, KBaJpaTWU4Has W JPOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBaHKUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IIENIbIM Moka3atenem. EE cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpPHS N-OM CTENMEeHM Kak (PYyHKIMH OOpaTHOMU
CTENEHU C HaTypaJbHBIM [MOKA3aTEIEM.

[TokazatenpHass u jorapudmudeckas (yHKIUHA, UX CBOWCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMIA 71 pelIeHUs] ypaBHEHUM.

Tpuronomerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAJbHBIX IMPOLECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHaIn3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHusl IMOCIenoBaTeabHOCTEH. Meroa
MaTeMaTU4eCKOn WH]TyKIIUH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENBHOCTU. VICTOpHST BO3HMKHOBEHUSI MAaT€MAaTHYECKOIO0 aHallh3a Kak
aHanu3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ reomeTpuueckasl nmporpeccuu. beckoneuHo yoObiBaronias
reoMmerpudeckas mporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUIECKOMN
MPOrpeCcCrr. JINHENHBIN U 9KCIOHEHIIMAIBHBINA pOCT. Yucino e. @opmyina ClI0KHbIX
npoueHToB. Mcnonp30BaHWE MNPOrPECCHMU Uil PELICHUS] pPEalbHBIX —3a1a4
MPUKJIAJAHOTO XapaKTepa.



HenpepoeiBHbIe (yHKIIMM W UX CBoicTBAa. TOYKM pa3pbiBa. ACHMNOTOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (QYHKUMHA HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIIOB JUIsl PELICHHWS HEpaBeHCTB. [IprMeHeHne CBOKCTB HENPEPBIBHBIX
GyHKIMIA 151 pemeHns 3a1a4.

[lepBas u BTOpas mpousBoaHbie QyHKIMU. OnpeneneHue, reOMeTPUIECKUN U
(bu3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeIbHOUN K TpaduKky QyHKIUU.

[IpousBoansie  3nemeHTapHblX  QyHKuuid.  IlpousBoaHass ~ cyMMmbl,
MPOU3BENICHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIUHA.

MHoskecTBa H JIOTHUKA

MHoO)kecTBO, OllepanMyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEAIBbHBIX IPOLECCOB W SBICHUW, NMPU PEUICHWM 3a1a4d W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JOKa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KIIACC

Yucaa v BBIYMCICHUA

Hartypanbhble u uenbie yucna. [IppumeHeHne Npu3HAKOB JEIUMOCTU LENbIX
yucelsl, HaumOoubImuii oOmmi aenmutens (manee — HOJl) m HamMmeHbliee oO1ee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anropurma EBknuaa aiis pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucia. Anredpanueckass W TPUTOHOMETpUYEcKas (OpMbI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApU(PMETUYECKHE ONepaluu C KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHus1 1 HEPaBeHCTBA

CucreMa M COBOKYINHOCTb YpaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TOMOUIBIO
TPUTOHOMETPHUUECKOU OKPY>KHOCTHU. PenieHne TpuroHoOMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOJbI PELICHUS [MOKAa3aTeIbHBIX U  JOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBl PEIICHHS] CUCTEM U COBOKYIHOCTEH paluOHAJIbHBIX,
UPpAlMOHATBHBIX, TTOKA3aTeIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



[IpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYEeCKUX 3aJad M 3ajJa4 U3 Pa3IMyHbIX 00JIaCTe HayKu U peabHOU
KU3HU, UTHTEPIPETAIUs MOJTYyUYCHHBIX PE3YIbTATOB.

DYyHKIUU U TPaPUKHU

I'padpux xommosuruu ¢Gyuknuii. ['eomerpuueckue 00pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHU, UX CBOMNCTBA U TpadUKH.

['padraeckne meTonmpl pelieHHus YpaBHCHHMA W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIMI AJig HCCIEIOBAaHUS MPOLIECCOB MU
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPH PEIICHUM 3aJad U3 JIPYTrux y4eOHBIX
MPEAMETOB U PEATLHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
sKCTpeMyMbl.  Haxoxaenue  HauOONBIIEr0O W HAUMEHBIIETO0  3HAYCHUU
HEIPEPHIBHON ()YHKIIMHA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJI1 HAXOXKICHUS HAWIY4lIEro pEUICHUsS B
OPUKIAIHBIX 3aj]adax, s ONPENENIEHUs CKOPOCTM M YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOKMCTBO IIepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImi. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNnrerpai. ['eomeTpuueckum CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no gopmyne Hetorona-JleliOuuiia.

[Ipumenenne wHTErpanga s HAXOXKICHUS IUIOMIAACH IIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHIanbHbIX ypaBHEHUNH. MaTtematuueckoe
MOJICIMPOBAaHUE PpEAJIbHBIX TMPOILECCOB C MOMOIIbI U depeHInaIbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyHaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIEeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHH,
MpoIeAyp TPakKIaHCKOTO o0IIecTBa (BBIOOPHI, OMNPOCHI U JPYyroe), yMEHHE
B3aMMOJICHCTBOBATh C COI[MAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSIMHA ¥ HA3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakJIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOLJIOMY M HACTOSAIIEMY POCCUHMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JNOCTHKEHUSM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEMaTUUYECKOM LIKOJIBI,
UCIIOJIb30BaHUE HJTHUX JOCTIDKEHUHA B JIPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUUCKOr0 Hapoaa, chopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOrO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKM U JEATEeNbHOCThIO YUY€HOro, OCO3HAHHUE
JUYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3¢TeTHY4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUN, PacCyKJIEHUNH, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUMTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS NPUMEHSATH MaTEMaTUYeCKHE 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TNHUTaHUE, COATTAHCHUPOBAHHBIN PEXUM 3aHSATUNA U
OTIIbIXa, peryisipHas (u3nYecKass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IPU 3aHIATUSAX CHOPTHUBHO-03JOPOBUTEIIBHON JIESITEIBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  JNESITEIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W pean30BbIBATH COOCTBEHHBIC >KU3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIHOCOOHOCTH K  MAaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TMPOTSHKCHHHM BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3aJ1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIbTYpbl, TIOHUMAHHUE BIHUSHUS
COITMATIbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpebl, 0CO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUEHTAIIHS
Ha IPUMCHCHHE MATEMAaTHYCCKHUX 3HAHMU U1 pPEIICHUS 3aJad B 00JacTH
OKpYy’Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOYKHBIX
MOCJICICTBUM ISl OKPYIKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYeCKOM HayKuh Kak cdepbl YeJIOBEHYECKOW NESTEIHHOCTH, ITAloB ¢
pa3BUTHS W 3HAYUMOCTH IS PAa3BUTH ITUBUIM3AINAHA, OBJIAJCHHE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTypOH KakK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYI0 M HCCIEI0BATEIbCKYIO ACATEIbHOCTD
WHJUBHUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHBIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjoruueckue JelicTBUA:

BBIABIATH U XApaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKM MAaTEMaTHUYECKUX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeTICHUS TOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIH,
OCHOBaHUS /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU TPOBOANMOIO aHAJIN3A,

BOCIIpUHUMATh,  (opMylupoBaTb U NPeoOPa3OBBIBATh  CYXKIACHHUS:
YTBEPAMUTENbHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBJISITD MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEYNS
B (haKTax, JaHHBIX, HAOJMIOJECHUSX U YTBEP)KICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeJaTh BbIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

[IPOBOJIUTH CaAMOCTOATENIBHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOJUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIAEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelmieHuss ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pElICHMs, BBIOMpAaTh  Haubosee MOAXOMAMUNA C  yu€ToMm
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBrble ucciaenoBare/bCKie AeHCTBHUA:

UCIIOJIB30BaTh BOIMPOCHI KaK HCCIEAO0BATEILCKUN HHCTPYMEHT IO3HAHUSA,
(GopMyIupOBaTh  BONPOCHl,  (PUKCHUPYIOIIME  MPOTHBOpPEYUE,  MpodJeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHUPOBATH
CBOIO ITO3ULIAIO0, MHECHHE;

POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SBJIICHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENHEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBENEHHOIO  HAOMIOJIEHUS, KCCIIEIOBAHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TaKkKe BbIABUTATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaunmeii:

BBISBIIATH JAChUIINTHEI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETA HA
BOIIPOC U JJIsl PEILICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh WH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IMuHbIX (opmax,
WJLTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmanuu o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe NelCTBUA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUs, SICHO, TOYHO, IPaMOTHO BBIPAKAaTh CBOK TOYKY 3pEHHS B
YCTHBIX W IUCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHMs I10 XOIy PELICHUs 3aJauyu,
KOMMEHTHUPOBATH IOJIYYEHHBIN PE3YJIbTAT;

B XOJI€ OOCYXXJIEeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAA€MOU TEMBI,
npoOyieMbl, penraeMod 3aJadyd, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE Ha IOMCK
pelIeHns, COIOCTaBJIATh CBOM CYXKICHUSA C CYXKICHUAMHU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

[IPEICTABIATh PE3yJIbTAThl PELICHUS 3a1a4M, SKCIIEpUMEHTA, UCCIEN0BaHNUs,
IPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (hOpMAaT BBICTYIUICHUS € Y4ETOM 3azad
MPEe3eHTALUN U OCOOEHHOCTEHN ayIUTOPUH.

PeryisiTuBHbIC YHUBEpCAJbHbIC Y4eOHbIE 1eiiCTBUA



Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
Y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEeKT:

BIAJIETh  HABBIKAMHU  TIO3HABATENbHOW  pediIeKcMu KaKk  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI W MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISI TpoOIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOM 3aJ1auM;

NpeaBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3a7a4H,
BHOCHUTH KOPPEKTHBBI B JIATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TaHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3YJIbTaTa IEIH U YCIOBUSIM, OOBSICHATD IPUINHBI
TOCTHKCHHSI WM HEJAOCTH)KCHUS PE3YJIBTATOB ACSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U HHAUBHUIYaJIbHOU
paboThl TpU pemieHWH YyYeOHBIX 3aJad, MPUHUMATh IEb COBMECTHOMN
JEATENHHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHON palOTHI, pacHpeaeisaTh
BUIIBI paboOT, MIOTOBApWBATHCS, OOCYX HAaTh TMPOIECC W pPe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CyXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMU KOMAaHBI, OICHUBAThH
KaueCTBO CBOETrO BKJIaJa B OOIIMK MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJCHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYarouiuiicss MOJIYYUT CIETYIOIINE
NpeIMETHbIE PE3yJIbTAaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEMaTUYECKOTO aHATIU3ay:

Yucia v BBIYMCICHUSA:

cBOOOJIHO OIEpPUPOBATh MOHATUSMU: palMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoguyeckas JpoOb, TMPOIEHTHI, HWPPALMOHATIBLHOE YHUCJIO, MHOMXKECTBa
pPalMOHAIIBHBIX U IEUCTBUTENbHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YHUCTA;

MPUMEHSTh JIPpOOM W TPOLIEHTHI JIsI PEHICHUs NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

NPUMEHSTh NPUOIMKEHHBIC BHIYUCICHHUS, TIPABUIIA OKPYTJICHHS, TPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOJHO OMEPHUPOBATH TOHSTHEM: CTENEHb C IEJbIM IO0Ka3aTeleM,
UCII0JIb30BaTh MOAXOASIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YMCEN I PEIICHUs
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHbIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(PMETHUECCKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTETIEHb C PAIMOHAJILHBIM MTOKA3aTeNeM;

CBOOO/JIHO OMNEpPUPOBATh TMOHSTUSMU: JiorapudM Uucla, JECATUYHBIE U
HaTypaJbHBIC TIOTapU(DMBL;

CBOOOJTHO OMEPUPOBATH MOHITHIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUSA U HEPABEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA;

MPUMEHSATh PA3JUYHBIC METOABl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHECHUHM, NPUMEHSITh METOJ HWHTEPBAJIOB JUIsl PELICHUSA
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATHUAMM: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOWICH C TIeNbIMA KO3 (UIIMEHTaMH, KOPHU MHOTOYIEHA, NPUMEHSTH
JI€JICHHE MHOTOYJICHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATh TMOHATUSAMHU: CHUCTEMa JIMHEWHBIX YypaBHEHUN,
MaTpulla, ONPEACNIUTENIb MATPUIlbl 2 X 2 W €ro TEOMETPUYECKUM CMBICT,
HCIIOJIb30BaTh CBOWCTBA ONpENENUTENss 2 X 2 g BBIYKCICHUS €r0 3HAYCHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEIICHUS CHUCTEMBl JIMHEWHBIX YpaBHEHHI,
MO/JICJIMPOBATh PEATIbHBIE CUTYAllUH C MOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHU,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C IIOMOLIBIO MATPHL] W OINpEACIUTENEH,
MHTEPIPETUPOBATH NIOJYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUHA C KOpPHAMM JUisl TpeoOpa3oBaHUs
BBIPAKEHU;

BBITIOJTHATH MPE0OPa30BaHMS YHCIOBBIX BRIPAKCHUH, COIEPIKAIINX CTETICHH C
paLMOHAIBHBIM [I0KA3aTEeJIEM;

UCIIOJIb30BaTh CBOMCTBa jgorapupmMoB TSt npeoOpa3zoBaHus
TorapuPMUUYECKUX BBIPAKCHUMH;

CBOOOJHO OTEPHUPOBATH TOHATHUSIMHU: HPPAIIMOHAIBHEBIC, MOKa3aTeIbHBIC H
norapuMUYECKUE YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TTOMOIIHIO0 PABHOCUIBHBIX
NEPEXOJIOB UJIM OCYLIECTBIISS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Ui IPpeoOpa3oBaHus
TPUTOHOMETPHUCCKHUX BBIPAKCHHI;,

CcBOOOZIHO OMEpHUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
MPUMEHATh  HeoOXxoaumble  (HOPMYIBI  JUJII  PEMIEHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJIETUPOBAaTh pealbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
MOCTPOCHHBIE MOJIEU C MCIIOJIb30BAHUEM aIlapara ainreopsbl.

DyHKUNH U TPaPUKH:

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3a7aHusl (PYHKIIUH,
B3aUMHO 0OpaTHble (QYHKUUH, KOMMO3uIuUs (GyHKUMHA, Tpaduk QyHKOUH,
BBITIOJTHATH dJIEMEHTapHbBIC TPeoOpa3oBaHus rpa@uKoB (HYHKIIHIHA;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYCHUN QYHKIMH, HYIH QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOZIHO OMEpUPOBaTh TMOHATHSIMH: 4YETHBIE H HEUYETHBIC (DyHKIUH,
nepuoaudeckne (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HAuOOJbIIee W HaUMEHbIIee 3HaueHHe GYHKIUA Ha
IPOMEKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypaldbHBIM U
IeJBIM TIOKa3aTeneM, TpauK CTENeHHOW (GYHKIMKA C HATypadbHBIM U IEIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIUU OOpaTHOU CTETEHH C
HaTypaJlbHBIM [MOKA3aTENEM;

OTEpUPOBATh TOHATUSAMHU: JUHEHHAs, KBaJpaTH4HAs U JPOOHO-IMHEHHas
(GyHKIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJTHO ONEPHUPOBATH TMOHATUSMU: TOKa3aTelibHasi U JorapupmMudeckas
(GyHKUMH, WX CBOMCTBA U TpauKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElICHUS
YpaBHEHMU;

CcBOOOJIHO OMNEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YNCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaguku GYHKUMA I8 MCCIENOBAaHUA IPOLECCOB U
3aBHCHUMOCTEH TpU pEHICHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PEeabHOM
’KU3HU, BEIPAXKATh (POpMyJIaMH 3aBUCUMOCTH MEXKTYy BETUINHAMMY;

Havana maTeMaTH4ecKOro aHajimn3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apumeTHdecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi reOMETpUIEcKas MPorpeccus, TNHEHHBINA
HKCMOHEHIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PEUICHUS pEealbHBIX 3ajlad MPUKIATHOIO
XapakTepa;



CBOOOJTHO OIIEPUPOBATH MOHITHIMU: MTOCJIEI0OBATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEM, MOHOTOHHBIE M OTpPAaHMYECHHBIE TOCJIEA0BATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXJEHUS MAaTeMAaTUYECKOro aHajdu3a Kak aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka GyHKIMH, aCUMOTOTHI Ipaduka GyHKINY;

CBOOO/IHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephIBHAsS HAa OTPE3KeE,
MIPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOOJTHO OINEpPUPOBATH TOHATUAMH: TeEpBas M BTOpas MPOU3BOIHBIC
(dbyHKIMY, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOU3BECHUSI, YACTHOIO U KOMIIO3UIIUU
IBYX (DYHKITHI, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh TOHATHSIMHU: MHOXECTBO, OIEpaliu  Haj
MHO»XECTBaMU;

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMMCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATHUSIMH: OIpPEACIICHHE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOrO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIBLHBIC
YPaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIEIYIOIIHUE
MPEMETHBIC PE3yJBTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJIHO OMNEPUPOBATh TOHATUAMM: HATypaJlbHOE U IIEJI0€ YHUCJO,
MHOXECTBa HATypaJbHBbIX M LEJbIX YHUCEN, UCIOJb30BATh MPU3HAKHU JEITUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4nceln A peuleHus 3a/1ad, IPUMEHATh
anroput™ EBknmnaa;

CBOOOJIHO OMNEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBAThH
HaTypaJibHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OIMEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckod u
TPUTOHOMETPHUUECKON (opMe, BHITIOTHATh apu(METHUECKHUE OMEepalliu ¢ HUMU U
M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:



cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HPPALMOHAIbHBIE, MOKa3aTeJIbHbIE U
norapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh HX PEIIEHUS C  TOMOIIbIO
PaBHOCWJIBHBIX IEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH PpEHIeHUH TPUTOHOMETPHUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (OPMyJbl  JUJIi  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATUIMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIICICTBYSI, HAXOAUTh PEILICHHUS
CUCTEMBI M COBOKYIHOCTEW pallMOHANbHBIX, UPPALUOHAIBHBIX, TOKA3AaTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemars paluMOHAJIbHBIE, UppalOHaIbHbIE, IIOKa3aTeJIbHEIE,
jgorapu(pMUUEecKHUe UM TPUTOHOMETPUUYECKHE YpPaBHEHMS] M HEPAaBEHCTBA,
coJiep>Kalliie MOAYJIU U MapaMeTphl;

NPUMEHATH TpaduYecKUe METOIbI Ul PELICHUS! YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C IapaMeTPaMu;

MOJICIMPOBaTh pPEAJbHBIE CHUTyallud Ha A3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEINW C HCIOJIb30BAaHUEM ammapara anreOpsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

DYyHKUNM U TPaPuUKu:

CTpOUTh TpadUKU KOMMO3MIUU (PYHKIUHA C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMSI U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTb TIEOMETpUYecKHe o00pa3bl ypaBHEHMH U  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMHU: TpaQUKA TPUTOHOMETPHUUECKHUX
GyHKINIH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHUS M HUCCIEIOBaHUS pealbHBIX
IIPOLIECCOB.

Havyana MmaTeMaTH4eCKOro aHAJIM3A:

MCIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIEJOBaHUS (QYHKIIMHM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HaHOOJIbLIIEE U HaUMEHbLIEE 3HaUCHUS (PYHKLMU HETIPEPHIBHOM Ha
OTpE3Ke;

WCIIOJIB30BaTh IMPOU3BOJHYIO Uil HAXOXKICHHS HAWIy4ylIero peuieHusl B
IPUKIAAHBIX, B TOM 4YHCJIE COLMAJIbHO-DKOHOMUYECKHX, 3aj1adax, Ui
ONpPEAEICHUS] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMyjol Wiu
rpadukom;



CcBOOOJIHO ONEpUPOBATh TMOHATUSAMU: IEPBOOOpa3Hasi, ONpeaAcIEHHbIN
UHTErpaj, HaxoIWUThb MEpPBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTerpain no popmyne Herotona-Jleitonuia;

HAXOAMTH IJIOLIAAN TIOCKUX GUTYDP U 0OBEMBI TEN C TOMOIIBIO HHTETPANIa;

UMETh IPEJCTaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HaA IIPUMEPE
cocraBieHus 1 pepeHualbHbIX YPaBHEHUH;

pemarb NpUKIaJHbIEe 33Ja4d, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKOIO H
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
n/n NMPOorpamMmbl Bcero KonTpoabHbl HpaxTiueckue oOpa3oBaTe/ibHbIE
e padoThbI padoTsbI
pecypchbl
MHOX€eCTBO IeHICTBUTENBHBIX YUCEIL.
1 MHorousnensl. PanioHanbHble ypaBHEHUS U 24 1 0
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
ypaBHEHUU
) Oynkiun ¥ rpapuku. CreneHHas QyHKIUS C 12 1 0
LIEJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuii KOpeHb N-Ol CTEIEHH. 15 1 0
WppanuoHanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHbie 10 | 0
ypaBHEHUs
5 Jlorapudmuueckast QyHKIHS. 13 1 0
Jlorapugmuueckue ypaBHEHHS
6 Tpuronomerpudeckue BolpakeHUs U ” 1 0
YpaBHEHHUS
7 [TocnenoBaTeIbHOCTH ¥ TPOTPECCHH 10 1
HenpepriBabie ¢pynkuuu. [IpousBonnas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 5 ) 0
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
n/n NMPOorpaMmmbl Bcero KoHTposbHEI HpakTuieckue oOpa3oBaTe/ibHbIEC
e padoThbI padoThbI pecypebi
| HccnenoBanue GyHKINMA ¢ TOMOIIBIO ” |
MIPOU3BOJHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TpUroHOMETPUUECKUX PYHKIIHMA. 14 |
TpuronomeTpuuecke HepaBeHCTBA
4 HppanmonanbHble, NOKa3aTeIbHbIE U 24 1
norapuMUIECKUE HEPAaBEHCTBA
KommnekcHbie yucna 10 1
6 HarypanbHble u 1ienble yucia 10 1
Cuctembl parmOHAIBHBIX, UPPAITMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUH
8 3afauu ¢ mapameTpamMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka KonTpoJbubie tupposIe
Bcero oOpa3oBaTeJibHbIE
padoThI pecypen
| [[MHOkecTBO, ONepaliiy HaJl MHOYKECTBAMHU | 0
U UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1 0
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO | 0
ammapara Jjisl peIIeHus 3a7a4
Panmonaneubie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE TPpOOU, TPOLICHTHI, 1 0
OeCKOHEUHbIE MTEPUOIUYECKHE IpodU
Panmonanesueie yncna. OOBIKHOBEHHBIC U
5 JIeCATUYHBIE IPOOU, TPOLICHTHI, 1 0
OecKOHEUYHBIE TIEPUOANUECKUE APOOH
6 [Tpumenenue nqpoOei U IPOIEHTOB IS | 0
pelIeHus NpUKIaJHbIX 3a7a4
. [Tpumenenue nqpoOei U IPOIEHTOB IS | 0
pelLIeHHs TPUKJIIAIHBIX 3a/1a4
2 JleicTBuTenbHbIC uncia. PaimoHaabHbIC U | 0
HMppaloHaJIbHbIC YHCTIa
9 ApudmeTnueckre onepanuu C 1 0
JIEACTBUTEIIbHBIMU YU CIIAMU
10 Monynb IEMCTBUTEIBHOTO YUCIA U €TI0 1 0




CBOWCTBA

11

[TpuOnm>xEHHBIE BHIYKMCIEHUS, IPAaBUiIa
OKpYIJICHUS, IIPUKUIKA U OLICHKA
pe3yibTaTa BEIYACICHUN

12

OCHOBHBIE METO/IbI PEILIEHUS LIEbIX U
JIpOOHO-palMOHAIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PELICHUS IENBIX U
JIpOOHO-PALIMOHANIBHBIX YpaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS [ETIBIX U
JIpOOHO-paLIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTrOo4JIeHBI C IeTBIMHA KO3 DUITUESHTAMH.
Teopema Buera

17

Peuienue cucrem NTMHENHBIX YpaBHEHHUM

18

Pemienue cucrem JTMHEHHBIX YpaBHEHHI

19

Martpuia CUCTEMBI IMHEUHBIX YPABHEHUN.
Onpenenurenb MaTPULBI 2X2, €ro
Tr€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYEHUS

20

Onpenenurens MaTpUIlbl 2X2, €ro
Ir€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYEHUS

21

IIpuMeHeHue onpenenuTens s PeIIeHNs




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Permenne mpukiagHeIX 3a/1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenue npukiaaHbIX 3a4a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHntponbhas padota: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBAa. CHUCTEMBI
JIMHEWUHBIX ypaBHEHU"

25

OyHK1HUS, cCIOCOObI 3a7aHus] PYHKIIHH.
B3anmuo obGpartusie ¢pynkunu. Kommosumms
GyHKIMMA

26

I'paduk pyHkunu. nemMeHTapHbIE
npeoOpa3oBanus rpadukoB GyHKINI

27

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHui Gpynkuuu. Hymm Qyskimm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UEtHble 1 HEYETHBIC (PYHKITHH.
[Mepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMbl  MUHUMYMBI (DYHKIIHH.
HauGonpiiee u HauMeHbllee 3HAaYCHHE
(GYHKIIMM HAa TPOMEKYTKE

30

Jluneiinasi, kBagpaTHuHas U A1poOHO-
IvHeNHas QyHKIUH

31

DJIeMEeHTapHOE HCCIIEJOBAaHNE U IIOCTPOCHHE
rpaduKoOB ATHX QYHKIUI

32

DeMeHTapHOe HCCIIEA0BaHNE H IOCTPOCHHE
rpaduKoOB ATHX QYHKIUI




Crerens ¢ IIEJIBIM MOKa3aTelieM. buaom

33 Herotona

34 Crenens ¢ nenbIM nokazaresneM. bunom
Herotona

15 CrenenHast QyHKLUS C HATYPAJIbHBIM U
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

16 Kontponbhas pabota: "Crenennas
¢dbynkuus. E€ cBolicTBa u rpadguk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOU
CTEIIEHU U €ro CBOMCTBA

33 Apudmerndeckuii KOpeHb HaTYpaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUNCIOBBIX BHIPAXKCHUH,
COJIeprKallX CTENIEHU U KOPHU

40 ITpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH,
COJIEprKallX CTENIEHU U KOPHU

A1 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKaliX CTENeHH U KOPHU
WppanmonansHele ypaBHeHUs. OCHOBHbIE

42 METO/IbI PEILIEHUS UPPALMOHAIBHBIX
YpaBHEHUU
WppanmonaneHele ypaBHeHUs1. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU
WppanuonanpHele ypaBHeHUs1. OCHOBHbIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX

YpaBHEHUU




PaBHOCHIIBHBIE IEPEXOBI B PELICHUN

# UPPaLMOHATIbHBIX YPaBHEHUM

46 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUU
UPPaLMOHATIbHBIX YPaBHEHUM

47 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUU
UPPALMOHAIILHBIX YPaBHEHUM

43 PaBHOCWIIbHBIE TTEPEXOBI B PELICHUHI
MPPaLMOHAIIbHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0i CTENeHn

49 KaK (YHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHBIM I10Ka3aTelIeM
CpoiicTBa 1 rpaduK KOpHS N-0i CTENEHU

50 KaK (YHKIIMH OOpaTHOW CTEIICHH C
HaTYpaJIbHBIM IOKa3aTesieM
Konrponbnas pabora: "CoiicTBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHanbHbie
ypaBHEeHHUA"

5 CreneHs ¢ paliuOHaJIbHBIM [IOKA3aTENEM U
e€ CBOMICTBA

53 Crenens ¢ pallMOHAIbHBIM IIOKA3aTENEM U
e€ CBOMICTBA

54 Crenens ¢ pallMOHAIbHBIM IIOKA3aTENEM U
e€ CBOMCTBA

55 [TokazarenbHas GyHKIMA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUA A5

pelIeHNs] ypaBHEHUI




Hcnons3oBanue rpaduka QyHKIUAN A5

57 . 1
pellIeHusl ypaBHEHUI
IToxazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/bI PELICHMS [IOKa3aTEIbHbIX 1
YpaBHEHUHU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/bI PELICHUS [IOKA3aTEIbHbIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHEeHUS. OCHOBHbIE

60 METO/Ibl PEIICHHS OKAa3aTeIbHbIX 1
ypaBHEHUH

61 Kontponbhas pabota: "[lokazarenbHas |
¢bynkuums. [TokazarenpHble ypaBHEHHS "

62 Jlorapudwm yucina. CoiicTBa Jiorapugpma 1

63 Jlorapugm umncna. CoiicTBa Jorapudpma 1

64 Jlorapugm umncna. CoiicTBa jgorapudpma 1

65 JlecaTUuHBIC M HaTYpaJIbHBIC JJOTAPU(PMBI 1

€CSITUYHBIE U HATypaJIbHbIE JIOTapUPMbI

66 y 1

67 [IpeoOpa3oBanue BBIpaXKEHUH, COACPIKAIINX 1
JorapuQmbl

68 [TpeoOpa3oBaHue BBIpAKEHUH, COAEPIKALLINX |
JorapuQmbl

69 [TpeoOpa3oBaHue BBIpaKEHUH, COAEPIKALLIMX |
sorapupMbl

70 Jlorapudmmueckas pyHKIUs, € CBOWCTBA U 1
rpaduk

71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1




rpaduk

Hcnonb3oBanue rpaduka GyHKIUN A5

72 pElLIeHUs] ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIUUN AT
pElLIeHUs] ypaBHEHUNI
Jlorapugmuueckue ypaBHeHust. OCHOBHbIE

74 METO/Ibl pelIeHus JorapupMUIECKUX
YpaBHECHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/Ibl PEeIIeHNUs Jorapu(pMUIECKUX
ypaBHEHUU
Jlorapugmmueckue ypaBHeHust. OCHOBHBIC

76 METO/BI pEIICHUS JIOTapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCWIIbHBIE TTEPEXO/BI B PELICHUU
JOrapuPpMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE IEPEXObI B PEILICHUH
JOrapuPpMHUUECKUX ypaBHEHUN

79 KonTtponbnas padora: "Jlorapudmuueckas
¢dbynkuus. Jlorapudpmuueckue ypaBHeHHs "

20 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC
YHCIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC
YKCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC




YHCJIOBOTO apTyMEHTa

TpuronomeTpruyeckas OKpyKHOCTb,

84 OIIpelIe]ICHUEe TPUTOHOMETPUYECKUX 1
(YHKIMH YUCIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

85 OmnpeaeIeHue TPUTOHOMETPUYECKHUX 1
(YHKIMN YUCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKECHUI

01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKECHUI

9 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

94 Peniennie TpUroHOMETPUUECKUX YpaBHEHUI 1

95 Pelienue TpuroHOMETpUYECKUX YPaBHEHUH 1

96 Pemennie TpUroHOMeTpUUECKUX YpaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1

98 Penienyie TpUroHOMETPUUECKUX YpaBHEHUI 1

99 Pelienue TpUroHOMEeTpUYECKUX YPaBHEHUH 1

100 Pemenne TpuroHoMeTpUYECKUX YpaBHEHNUN 1




KonTponbHas pabota:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUS "
ITocnenoBaTeabHOCTH, CIOCOOBI 3aIaHUs

102 MoCJeA0BaTeNbHOCTEN. MeTon
MaTeMaTU4eCKOU UHTyKIIUH
MOHOTOHHBIE U OTPAaHUYEHHbIE

103 nocjaeaoBaTebHOCTH. McTopus aHanuza
0ECKOHEYHO MaJIbIX

104 ApudmeTrdeckast mporpeccus

105 ['eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaromiasi reoMeTpuiecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaromeit
reOMEeTPUUYECKOI MPOrpeccuu

108 JIMHENHBIN U DKCIOHEHUAIIBHBIA POCT.
Yucino e. Dopmyia CI0KHBIX IPOLUEHTOB

109 JIMHEeHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucino e. Dopmyia CI0KHBIX IPOLUEHTOB

110 Hcnonb30BaHue MpOrpeccuu sl perieHus
pealIbHBIX 3a]a4 MPUKIAHOTO XapaKTepa

11 KonrponsHas padora:
"[TocnenoBaTeIbHOCTH U TIpOrpeccuu”

112 HenpepbiBHBIE QYHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpaUKOB
byHKIMHA

114 CpoiicTBa (QyHKIMI HENIPEPHIBHBIX Ha




OTpe3Ke

115

CpoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116

Merton HHTCPBAJIOB IS PCUHICHHA
HCPaBCHCTB

117

Metoa UHTEpBATIOB ISl pELICHUS
HEpPaBEHCTB

MCTOZ[ HHTCPBAJIOB JIA pCIICHUA

118
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S perieHus 3a1a4

120 [IpuMeHeHre CBOMCTB HENIPEPBIBHBIX
GYHKIUH 1S perieHus 3a1a4

121 [lepBas u BTOpast Npou3BOIHBIE (PyHKIUN

122 Onpenenenue, reoMETPUUECKUNA CMBICIT
MIPOU3BOAHOMN

123 Onpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTebHOU K TpauKy
byHKIUU

125 VYpaBHeHHe KacaTeIbHOU K rpaduKy
byHKIUU

126 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI

127 [TpousBoHbIE I€MEHTapHBIX QyHKINN

128 [Ipou3BoHAS CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUH

129 [Ipou3BoHasi CyMMBI, IPOU3BEICHUS,




YaCTHOT'O M KOMIIO3HINU (PYHKIUH

IIpou3sBoHast CyMMBI, IPOU3BEICHHUS,

130 YaCTHOTO ¥ KOMITO3ULIUU (DYyHKIIUH !
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS |
3HaHuil: "OyHkun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 Hrorosasi koHTpOBbHas paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHEe, CUCTEMATH3AIA |
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10




11 KVIACC

Ne ni/m

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchbl

[Ipumenenne nporu3BOIHON K
UccieIoBaHui0 (GYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
UCCIIEIOBAaHUIO (DYHKIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne NpoOU3BOJHOM K
UCCIeI0OBaHUI0 QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenne nponu3BOIHON K
WCCIIeIOBaHUIO ()YHKITMI HA MOHOTOHHOCTh
U 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOTHON K
UCCIeIOBaHUIO (YHKIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBI

Haxoxnenne HauOOJIBIIETO U
HaWMEHBILIETO 3HAYEHUSI HENTPEPHIBHOU
(yHKIIMHM Ha OTpE3Ke

Haxoxnenne HanOoOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIMHU Ha OTpe3Ke

Haxoxxnenue HauOombIIero u
HaVMEHBILIET0 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

Haxoxzaenue HaubosbIero u
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHOM
(GyHKIIUU Ha OTpe3Ke

11

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIET0 3HAUCHUS HEPEPHIBHON
(GYHKIIUU Ha OTPE3Ke

12

Haxoxnenue HanOoOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

13

[IpuMeHeHne MpoOn3BOIHOM s
HAXO0X/ICHNS HAaWTYyYIlero peleHus B
MIPUKIIAIHBIX 3a7ja4ax

14

[Iprumenenne nporu3BOIHOM ISt
HAXOXJIECHUS HAWTYUIIEro PEIICHUS B
MPUKJIAJHBIX 3aJa4ax

15

[Ipumenenne nporu3BOIHOMN ISt
ONPEACIICHUSI CKOPOCTH M YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKoM

16

[Iprumenenne nporu3BOIHOM ISt
onpeeeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTro (OpMYJIION HITH
rpaduKoM




17 Kommosurmus GpyHKImi

18 Kommosurust ¢pyHKImit

19 Kommnosumus ¢pyHKkImii

20 ['eomeTpuueckne 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH

1 I'eomeTpuueckue oOpa3sl ypaBHEHUHN Ha
KOOPIAMHATHOW IIOCKOCTH

” Konrponsnas pabdora: "HccnenoBanue
(GyHKIMH C TOMOIIBIO TPOU3BOAHOMN"

3 [TepBooOpasHasi, 0CHOBHOE CBOHCTBO
NepBOOOPA3HBIX

24 [TepBooOpa3HbIie 3NeMeHTapHBIX QYHKIUH.
[IpaBuia Hax0XI€HUS IEPBOOOPA3HBIX

25 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuia Hax0XI€HUS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpudecKkuii CMBICI
UHTETpasia

7 Brruucienue onpeaenéHHOro HHTErpaa mno
dbopmyiie Hetorona-Jleitonuma

)3 Brruucienue onpeaenéHHOro HHTErpaja mno
dhopmyne Hetotona-Jleitoauia

29 [TpuMeHeHne MHTETpaa A1l HAXOXKICHUS
ioaAen IIOoCKUx QPUryp

30 [TpuMeHeHne MHTETpaa A1l HAXOXKICHUS
00BEMOB r€OMETPUUECKUX Tl

31 [Tpumeps! pemennit qudQepeHraIbHbIX

YpaBHEHUU




[Ipumeps! pemennii qudpepeHnnaIbHbIX

32 .
ypaBHEHUH
MaremaTuueckoe MOJEIMPOBAaHNE

33 peanbHBIX MPOLIECCOB C MOMOIIBIO
muddepeHInanbHbIX YpaBHEHUH

14 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKIIH, UX
CBOMCTBa U rpaduKu

36 Tpuronomerpudeckue QyHKIHH, UX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

13 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpaduKH

19 Tpuronomerpudeckue QGyHKINH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTIOMOINIBIO
TPUTOHOMETPHUUECKOH OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YpPaBHEHUH € TOMONIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpPaBHEHUH C TOMOIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 O160p KOpHEH TPUTOHOMETPUIECKHIX

YpPaBHEHUN C TOMOUIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEPaBEHCTB

45 Pemienue TpuroHoMeTpruECKuX
HEPaBEHCTB

46 Pemienue TpuroHoMeTprueCKuX
HEPaBEHCTB

47 Perrenue TpUroHOMETpHUECKUX
HEPaBEHCTB
Konrponsnas padora: "I 'paduku

48 TPUTOHOMETPUYECKHUX (PYHKLINH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/1bl PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/1bl PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
norapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELICHUS




norapu(MHIECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUA

> UppallMOHANILHBIX HEPABEHCTB
53 OCHOBHBIE METOABI PELICHUS
UppalMOHANILHBIX HEPABEHCTB
59 OcCHOBHBIE METOABI PELICHUS
UppaMoOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaoOHALHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHNUS
UPPaIMOHATILHBIX YPaBHEHUIN
62 I'padmyeckue MeToAbl pemieHus
UPPalMOHATILHBIX YPaBHEHUI
63 I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHbIX YPABHEHUN
64 I'paduueckue METOIBI peLICHHUS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue METOIBI pEeLICHUS
Jorapu(PpMHUECKUX ypaBHEHUN
66 I'paduueckue MeTO bl peLIeHUs
norapuMHIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
norapu(pMHUIECKUX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
68 MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
ypaBHEHUH
69 I'paduaeckne MeToabl peIICHHs




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH

70

I'paduueckue MeTo bl peLICHUs
MOKa3aTeIbHBIX U JIOTapu(MUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKAa3aTeNbHBIX U JOTapu(HMUIECKUX
HEPaBEHCTB

72

Kontponbnas pabora: "UpparnmonanbHele,
MOKa3aTelbHbIE U Torapu(PMHUUECKHe
HepaBeHCTBA"

73

KommuiekcHbie uncna. AnreOpandeckast u
TpUTOHOMETpHUYecKasi GOpMBI 3aIHCH
KOMIUTIEKCHOTO YHCIIa

74

KommnnekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUecKas (hOpMBI 3aITUCH
KOMIUICKCHOT'O YHCIIa

75

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmernueckre onepamum ¢
KOMILJIEKCHBIMHU YUCIIAMHU

77

I/I306pa>KGHI/IC KOMIIJICKCHBIX YHCECJI Ha
KOOpZ{HHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOW TIOCKOCTH

79

®opmyna Myaspa. KopHu n-o#t cTeneHu u3
KOMILIEKCHOT'O YHCIIA

80

®opmyna Myaspa. KopHu n-o#t cTeneHu u3




KOMIIJICKCHOI'O 4HcCJjia

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHUCCII JIA

81 peteHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4y

2 Konrponsnas padora: "KomruiekcHbie
yucna"

83 HartypanbHble u niensle yucia

84 HartypanbHsle u niensle yucia

25 [IpumeHeHNne MPU3HAKOB AETUMOCTH LENBIX
qucel

26 [IpumeHeHNne MPU3HAKOB AETUMOCTH LENBIX
qucen

27 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJI m HOK

29 [IpumeHeHne NPU3HAKOB AEITUMOCTH LENBIX
YHCell: OCTaTKU [0 MOAYJIIO

90 [IpumeHeHne NPU3HAKOB AEITUMOCTH LENIBIX
YHCEeJl: OCTaTKU 110 MOAYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 qucel: aroput™ EBknuia ams pemenus
3a[a4 B LIEJIBIX YMCIIaX

9 Kontponbnast padota: "Teopus menbix
yucen"

93 CucreMa ¥ COBOKYITHOCTb YPaBHEHU.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICACTBUA

94

Cucrema 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHANbHBIX YpaBHEHUN

96

OcHOBHEBIE MCTOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEW MPPAIlMOHATBHBIX
YpaBHEHUI

97

OcHOBHBIE MCTOJbI pCHICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX YPABHEHUI

98

OcHOBHEBIE MCTOJbI pCHICHUS CUCTEM U
COBOKYITHOCTEH I0KA3aTEIbHBIX YPAaBHEHUI

99

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
yYpaBHEHUH

100

OCHOBHBIE METOABI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

[IpumeHeHne cUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3ianyYHbIX 00JacTel HAyKH U peaslbHOM
YKU3HU, UHTEPIIPETALUS TOJTyYEeHHBIX
pE3yNbTaTOB

102

[IpuMeHeHne cucTeM K peleHUo
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 13
pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOU
YKU3HH, UHTEpIPETAIUs NOJTYYEeHHBIX




pe3yJIbTaToB

103

[IpuMeHeHrEe HEPAaBEHCTB K PEILICHUIO
MaTeMaTHYECKUX 3a1a4 U 3a/1a4 U3
pa3iauyYHbIX 00JacTel HayKu U peallbHOMN
YKU3HU, HHTEPIIPETALUS NI0JIyYCHHBIX
pE3yJIbTaTOB

104

Konrponsnas padora: "Cucremsl
palnMoHaIbHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHuUi"

105

PanmonanpHble ypaBHEHUS ¢ TapaMeTpamMu

106

PanmonansHbIe HEpaBEHCTBA C
rnapameTpamu

107

PannoHanpHbIE cCHCTEMBI ¢ TapaMETPAMU

108

HppanuoHanbHble ypaBHEHUS, HEPABEHCTBA
C MmapamMeTpaMu

109

I/IppaI_II/IOHaJ'IBHBIC CUCTCMBLI C ITapaMeTpaMn

110

[Toka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napamMeTpamMmu

111

[TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuyeckue ypaBHEHHS,
HEpaBEHCTBA C TapaMeTpaMu

113

Jlorapudmuyeckue CUCTEMBI C
napameTpamu

114

Tpuronomerpudeckue ypaBHEHHUS C
rnapamMeTpamu

115

TpuronomeTpuuecKre HEPABEHCTBA C




napameTpamu

116

TpUroHomMeTpUUECKUE CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIENIEH peabHbIX
CUTYallui C TOMOIIBIO0 YPaBHEHUH C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENIeH pealbHbIX
CUTYaIlUH C OMOIIBIO CUCTEM YPaBHEHHI ¢
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIJIEH peanbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHU C
rnapameTpamu

Kontponbnas pabota: "3agauu ¢

120 .
napameTpamu

121 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHnue, 06001eHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"
IToBTOpenue, 00001IeHNE, CUCTEMATU3ALIMS

123 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHEHUI"

124 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs

3HaHuii: "HepaBencrtna"




[ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS

126 3HaHuii: "HepaBencrtna" !
127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS I
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"
128 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS I
3HaHuii: "[IponsBoaHas u e€ npumeHenue"
129 [ToBTOpeHME, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHuii: "[IponsBoaHas u e€ npumeHenue"
130 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "MHTErpan u ero npumeHeHue"
131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS |
3HaHuil: "OyHkmn"
132 [ToBTOpeHnue, 06001eHNE, CUCTEMATH3AIUS |
3HaHuil: "OyHkun"
133 [ToBTOpenue, 06061IeHNE, cCUCTEeMaTU3alUs |
3HaHuil: "OyHkun"
134 HroroBas koHTpobHas paboTa 1 1
135 Wrorosas koHTposibHAs paboTa 1 1
136 HOBTOE)CHI/IG, 00001IeHIE, CUCTEMATH3AIUS 1
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremartuka. Anrebpa 1 Hayajga MaTeMaTHYECKOr0 aHaIN3a; yriIyOJIeHHOe
oOyuenue, 10 knacc/ Mepznsik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox
penakuueit [Togonsckoro B.E., O01iecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «k BEHTAHA-I'PA®y»; AkiinonepHoe o0I1ecTBO
«M3parensctBO «lIpocBenienne»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOTO aHalIn3a; YIITyOJIeHHOe
obOyuenwue, 11 xmacc/ Mepansak A.I'., Homuposckwuii J[.A., [Tomsxos B.M.; on
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznatensckuii ientp « BEHTAHA-I'PA®»; AkiinonepHoe oOI11ecTBO

«I/I?:I[aTeJIBCTBO «HpOCBGHICHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA

* Maremaruka. Anre6pa v Hayaia MaTeMaTHYEeCKOro aHallu3a; yriTyOleHHOe
obyuenue, 10 kmacc/ Mepzmsik A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®»; AkuimonepHoe oO11ecTBO
«3narensctBo «lIpocseuenue»

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a; YIIIyOJIeHHOE

obyuenue, 11 kmacc/ Mepzisik A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox



penaxiueit [logonsckoro B.E., O61iecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO
N3narensckuii ienTp « BEHTAHA-I'PA®y; AxkiimonepHoe 00I1eCTBO

«3narensctBo «lIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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