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IHHOACHUTEJIBHASA 3AIIMCKA

VYuebHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHAJIN3a» SBIISIETCS
OJHUM M3 HauOoJjiee 3HAUMMBIX B IMpPOrpaMMe CpeaHero odiiero oOpa3oBaHMUs,
IOCKOJIbKY, C OJHON CTOpPOHBI, OH 00ECIEeYMBACT MHCTPYMEHTAJIbHYIO 0a3zy uis
M3YUYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C APYTrod CTOPOHBI, GOPMUPYET
JIOTUYECKOE M a0CTPAKTHOE MBILUICHHE O0y4YaroIIUXCS Ha YPOBHE, HEOOXOIUMOM
1JI. OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
AUCUMILIMH. B pamkax naHHOro y4yeOHOro kypca oOydaroluecsi OBJIaJEBAarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTUKEHHUS B MATEMAaTHYECKOU (popme.

VYu4eOHblil Kypc aireOppl U HayaJl MaTeMaTHYEeCKOI'O aHajln3a 3aKJabIBaeT
OCHOBY Ui YCIEIIHOI'O OBJAJCHHUS 3aKOHAaMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUsl OCHOBHBIX TEHJICHUIUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMN JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JJS JalbHEWIIEro oOpa3oBaHUS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oOBiajeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLHMSIMU anreOpbl MU MaTEMaTUYECKOro aHaiu3a pa3BUBAET
YMEHUE HaxXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JIOKAa3bIBaTh
YTBEPKJICHHS ¢ TOMOIIBIO MHIAYKLIWU U PacCyXIaTh JEAYKTHUBHO, WCIIOJIb30BaTh
0000lIeHNEe M KOHKpPETH3aluio, a0CTparupoBaHUE W AHAJIOTHUIO, (OpMHUpYeET
KPEAaTHUBHOE U KPUTHUUYECKOE MBIILICHHE.

B xone m3yueHus yyeOHOro kypca «AiredOpa ¥ Hadajlla MaTreMaTH4eCKOro
aHanM3a» OOydYarolIUecs IMOJY4YaroT HOBBIA OIBIT PELICHHsS NPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO IOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEJIEH peajJbHBbIX CUTYyalui,
MHTEpPIpPETAlNH  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCS C  OpUMEpPaMu
MaTeMaTHYECKNX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE M MCKYCCTBE, C
BBLAAIOIIUMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOpPaMH.

VY4eOHbIi Kypc 00JIaJaeT 3HAUUTENbHBIM BOCIMTATEIbHBIM MOTEHLIHAIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 Y4yeOHBI Marepual, CHocoOCTBYIOUIUN
(OpMHpPOBAaHHIO HAyYHOIO MHPOBO33PEHHMs, TaK M 4Yepe3 crneuupuky ydeOHoM
JESITEebHOCTH, TpeOyIolmell MPOJOKUTEIbHOW  KOHIIEHTPAlMM  BHUMAaHUS,
CaMOCTOATEIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3yJbTar.

B ocHoBe Meroguku OOydeHHs airedpe M HadajaM MaTeMaTHYeCKOro
aHaJIn3a JIKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpyktype yueOHOoro kypca «Aurebpa M Hayajga MaTeMaTHYECKOIO
aHaJIM3a» BBIICIICHBI CIECIYIOINE COAEPKATEIbHO-METOANYECKUE TUHNU: «Hucna
U BBIUKCIEHU», « DYHKIUU U rpaduKku», «YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHoxkecTBa H JorMkKa». Bce OCHOBHbIE



COJIePKATENIbHO-METOIUYECKUE JMHUU M3YYAIOTCS Ha MPOTSIKEHUU JBYX JIET
oOydeHHUs1 Ha ypOBHE CpEIHEro oOmero oOpa3oBaHUs, €CTECTBECHHO OTIOJHSIS
ApyT JOpyra U MOCTENEHHO HACHINAsACh HOBBIMH T€MaMHU W pasnenamu. JlaHHBIN
y4eOHBIA KypC SIBISIETCA WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cele
coliep)KaHMEe HECKOJIbKUX MAaTEeMaTUYeCKUX JUCIUIUIMH, TakuxX Kak anreopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiuecs OBIaAeBalOT BcE Oosee
[IMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCJIEI0BaTeNbHO (hopMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYyl0 MOJIEIb peallbHOM
CUTyaIluy, MPUMEHATh 3HAHUS, MMOTYYCHHBIC TIPY U3yYEeHUU y4eOHOTO Kypca, s
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATh CBON OTBET.

CopeprkaTenbHO-METOAUYECKass JTUHUA «UHClia ¥ BBIYUCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCIOIH30BAHMS JICHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111ero 00pa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpazoBaHuss 0co0O€ BHHUMaHWE yaeusieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHAIIBHBIX BBIYMCICHUM, BKIIOYAIOMIUX B C€0s MCIOJIb30BaHUE Pa3TUYHBIX
dbopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTeMaTUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
palMOHAIIBHBIX U JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHO>KECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM W3 JOTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My cCIenupUIecKue 3a7aud W ONepaluu: JIelIeHuEe HaIelo,
ONEPUPOBAHUE OCTaTKaMH HA MHOXECTBE LENbIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHATBHBIX ¥ HPPAMOHAIBHBIX YHCEN, apUPMETUICCKHUE OINEPAINH, & TAKKe
M3BJICUCHNE KOPHS HATypaJbHOW CTENEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCHOJIB3YyeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHs IJI PEUICHHs Pa3IUYHBbIX 3a/1ad
dbopmupyeTCsl TIPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKH U €€ poJid B
MIOCTPOCHUU MOJIEICH PEalbHOTO MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHue u
KOHKPETH3aIHsL.

Jlunus «YpaBHEHUS W HEPABEHCTBA» peEANM3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0Iiero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasaene llporpamMmbl TPEeTyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIA[CBAIOT PA3NMYHBIMU METOJAMU  PEIICHUs
palMiOHANBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTCbHBIX, JOTapH(PMHUUCSCKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHMM, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coJiepKammx mapameTphl. [lodydeHHBIE YMEHHS IMPOKO HCHOIB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIUI C TOMOINBIO MPOU3BOJHON, MPU PEHICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HaXOXJACHUE HAHOONBIINX U HAMMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHas conepkaTebHas JUHUS BKIIOYAET B ceOsl Takke (HOpMUpPOBAHHE YMEHUI
BBIMIOHATh  pacu€Thl 1o  ¢dopmynaMm, mpeoOpa3oBaHUs  PalMOHAJIBHBIX,
UppalMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BbIPaKEHUU,
coliepKallux CTeneHu W Jorapudmbl. braromaps u3ydeHHio aireOpanyeckoro
Marepuaga OPOUCXOAUT  JaJbHEHIIEE  Pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opmMaMu,  TPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. Ajredpa
npennaraetr d(QQPEeKTUBHbIE HHCTPYMEHTHl MJI PEHICHUS NPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a7a4, HArJISIAHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKa HAYKH.

CopepxarenbHo-MeToaMYecKass JNuHUA «DyHKIUM ©W  TpaduKu» TECHO
NEeperieTaeTcss ¢ JIPYTUMU JIMHUAMH Y4YE€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIENOBATEIbHOCTh U3YUEHHS MaTepraiia. M3yueHue CTEeneHHou,
MOKAa3aTebHOH, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECCKUX (PYHKITUH, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl PEIICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
OPEAMETOB U PEANBHOMN )KU3HHU TECHO CBS3aHO KaK C MAaTEMATUYECKUM aHAIINA30M,
TaK U C pEIICHUEM ypaBHEHHI U HepaBeHCTB. IIpu »ToM OoJiblllo€ BHHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAKATh (HOpPMyJIaMU 3aBUCHUMOCTH MEXKTY
pa3TUYHBIMU BETUYMHAMH, MCCIEIOBATh TMOJYYEHHbIE (PYHKIUH, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeNbHON JIMHUM HAlElIeH Ha Pa3BUTHE YMEHUIN
M HAaBBIKOB, TMO3BOJIAIOIINX BBIPAXKATh 3aBUCHUMOCTA MEXAY BEIMYMHAMHU B
paznu4HON ¢dopMe: aHATUTHIECCKOW, Tpaduyueckor W ciaoBecHOW. Ero miyueHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
000011IEeHNUI0 U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass nuHus «Hayana maremMaTHyecKOro aHalIn3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTH4YEeCKHUX, TaK M MPUKIAJAHBIX 3a]ad4,
JOCTYIIHBIX OOyYarommMmcs, TaKk KaKk y HHUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKUUNA, ONpeAeNsiTh HMX HauOoJbIIMe U HAUMEHBIINE
3HAQYECHUS, BBIYUCIATH IUonaan ¢uryp 1 oOBEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHUus TpoueccoB. JlaHHas coaepareiibHas JWHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH IOCTPOCHUST MATEMATUYECKUX MOJEJIEH pEalbHbIX CUTYyallUi,
NO3BOJIIET HAXOJIWTh HAWJIy4lllee pPEIICHUE B NPUKIAIHBIX, B TOM YHCIE
COLMAIBHO-2KOHOMHYECKUX, 3aJ]a4ax. 3HAKOMCTBO C OCHOBAMH MaTE€MaTHUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W UcKyccTBe. OOydarommecs y3HaAIT O



BBIJIAIONINXCST PE3yJIbTaTaX, MOJYUYEHHBIX B XOJE€ pa3BUTHUS MaTeMaTHUKU Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTebHO-METOUYECKasT TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOst DJIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TpeajaraloT HamOojee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIOUIMN BCE pa3Jieibl
MaTeMaTUK © ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPAa3HbIE MAaTEMATHYECKHE
TUCIUIUTMHBL W WX TPWIOKEHUS B eamHoe Ienoe. lloatomy BakHO JaTh
BO3MOXKHOCTh OOy4aroleMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOIb30BaTh €r0 ISl BHIPAXKEHUSI CBOUX MBICIIEH.
JlpyruM BakKHBIM TPU3HAKOM MAaTEMaTHKHA KaK HAyKd CIEIyeT TMPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWI H CJEJAOBAHHWE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00yJaroIuXcsl, TIO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYCCKUX
mpaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIITUICHHS.

B yuyeObHoM kypce «Anrebpa W Hayajga MaTEMAaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOIO0 MOJEIMPOBAHUSA, KOTOPbHIE MPU3BAHBI
croco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TMOCTPOCHUS MOJEIEH peallbHBIX
CUTyallWii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOINIBIO ammapara anreOpbl u
MaTEeMaTUYECKOTO aHalu3a, WHTEPHpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHbI B KOK/IBIM U3 Pa3esioB MPOTrpaMMBbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs I PEIICHHS MPUKIaAHBIX 3anad. [Ipu
pEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJMIOAATENIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOrUIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenpbHOCTE 1O (OPMHPOBAHWIO HABBIKOB PCIICHUS MPUKIATHBIX 3a1ad
OpraHu3yeTCsi B TPOIECCEe HM3YYCHHUsS BCEX TeM y4eOHOTro Kypca «AnreOpa u
HayaJla MaTeMaTUYECKOTO aHaTu3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoAuTCs 272 4vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezaeno), B 11
Kkiacce — 136 gacoB (4 4aca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia M BBIYUCTICHUSA

Panmonansupie yncna. OObIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLEHTHI,
OeckoHeuHble mNepuoguueckue apobu. IlpumeHneHue npodei M MPOLEHTOB IS
peLIeHUs NIPUKIIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUNU U pealbHON KU3HH.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHbBIE W HPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  Onepauud ¢ JCUCTBUTENBHBIMH  4HuciIaMu.  Moayib
JIEMCTBUTEIBLHOTO YUCHA U ero cBoMcTBa. [Ipubnukénnble BbIYMCICHUS, TpaBUia
OKPYTJICHHUS], IPUKUJKA U OLIEHKA PE3YJIbTaTa BIYUCICHH.

Crenenp ¢ uenplM mnokaszarenemM. bunHoMm Herotona. Hcenmonbs3oBanue
NOJXOAIIeH (POPMBI 3aHCH IEHCTBUTENIBHBIX YUCEI JUIsl PELICHHs MPAKTUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

Apudmerrnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C panuOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM IIOKA3aTEIIEM.

Jlorapugm uymucna. CpoiicTBa sorapupma. JlecATUUHbIE M HATypajbHbIE
orapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHUHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-pAlIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrowIeHbl OT OJHOW NEpPEMEHHOW. JleleHne MHOroudseHa Ha
MHOIOYJIEH C ocratkoM. Teopema be3dy. MHOrowieHnsl ¢  LEIbIMHU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METOBI peneHns
MppanOHaIbHbIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJNBI PELIEHUS IMOKAa3aTeNIbHbIX

YPaBHCHUU.
[IpeobpazoBaHue BEIpAKEHUH, CONEPIKALIUX JOTapU(MBI.
Jlorapudmuyeckue YpaBHEHHUS. OCHOBHBIE METO/IbI peLIeHUs

Jgorapu(pMUUECKUX YpaBHEHUI.
OcHOBHBIE TPUTOHOMETPUYECKUE (GopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXECHUN. PellieHue TpUroHoMEeTpU4ECKUX YPaBHEHU .



Pemenne cucrteM NMHENHBIX ypaBHEHHMU. MarTpuua CHUCTEMBI JMHEWHBIX
ypaBHeHui. OnpeaenuTeNnh MaTpullbl 2X2, €ro TEOMETPUYECKUM CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYCHUS, IPUMEHECHUE OMPEACIUTEINS JIJIsl PEIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUW. PelleHne NpuKIagHBIX 3ajad C I[MOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUU. lccinemoBanue DOCTPOEHHOW MOAEIU C
MOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[locTpoeHne MareMaTH4ecKUX MOJENEl pealbHOM CUTyallMud C MOMOILBIO
YPAaBHEHHUW M HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3a/lad U3 Pa3IuvHbIX 00JlacTell HayKHM W peaabHOU
KU3HHU.

DYyHKIUHN U TPaPUKU

OyHKIus, cmocobbl 3amanus (QyHkmuu. B3aumMHo oOparHble (DyHKIHH.
Komnosummst pynkiuii. 'papuk  dyHKmuu. DieMeHTapHble MpeoOpa3oBaHUs
rpauKoB QyHKIIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuud. Hymu dyHkumm.
[TpomexyTku 3HaKonocTostHCTBa. YETHbIe U HeuéTHbIe PyHKIMU. [lepuonuueckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbosnpinee n HaumMeHblee 3Ha4yeHust GyHKIIMHU Ha TPOMEKYTKE.

JluneliHasi, KBaJpaTUyHass W JPOOHO-IMHEHHAss (YHKIUU. DJIEMEHTapHOE
HCCJIEIOBAaHHE U TOCTPOCHUE UX IPapUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIBIM MoKa3ateieM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M TpaduK KOpPHS N-OM CTENMEeHM Kak (PyHKIUH OOpaTHOU
CTENEHU C HATypaJbHBIM [MOKA3aTEIIEM.

[ToxazatenbHast u jorapudmudeckas (yHKIMHA, WX CBOWCTBA W TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIMIMA 715 pelIeHUs ypaBHEHUH.

Tpuronomerpuueckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUHIA YUCIOBOTO apryMEeHTa.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAJbHBIX IMpOLECCaX U SIBJICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHaIu3a

[locnenoBaTenbHOCTH, CHNOCOOBI 3aJaHusl IMOCienoBaTelbHOCTEH. Meroa
MaTeMaTU4eCcKOn WH]TyKIIVH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENbHOCTU. VICTOpHS BO3HMKHOBEHMSI MAaT€MaTMYECKOIO aHAIN3a Kak
aHanu3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpudeckas mporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIECH T€OMETPUUYECKOMN
MPOrpeCcCrr. JINHENHBIN U 9KCIOHEHIIMAIBHBINA pOCT. Yucino e. @opmyia ClI0KHbIX
OpoueHTOB. Mcmonp30BaHME MPOrPECCHMU Il  PELICHUsS pPEaJbHBIX —3a7ad
MPUKJIAJAHOrO XapaKTepa.



HemnpepoiBHble GyHKIIMM ¥ UX CBOMCTBA. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuil. CBoOHCTBa (QYHKUIMN HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIIOB JUIsl PELICHHWS HEpaBeHCTB. [IprMeHEeHMe CBOWCTB HENPEPBIBHBIX
GyHKIMHA U151 pemieHns 3a1a4.

[lepBas u BrOopas npousBoaHble QyHKIMHU. OnpeaeneHue, reoMeTpUIecKuil u
(bu3HYeCcKUil CMBICT TPOU3BOAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUU.

[IpousBoansie  3nemMeHTapHbIX  (QyHKuuid.  IlpousBomHass ~ cyMMbl,
MPOU3BENICHUS, YACTHOTO U KOMIIO3UIINH (PYHKIIUHA.

MHokecTBa H JIOTHKA

MHoO)KecTBO, Ollepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHHUM, IPU PEIICHUM 3a4a4 M3 JAPYIUX
y4eOHBIX NMPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUA

Hartypanbhbie u uensie yncna. [IpumeHenue npu3HAKOB JEIMUMOCTU LENBIX
yucels, HamOoubImuii oOmmi aenutens (manee — HOJ]) m HamMmeHbliee oO1ee
kpatHoe (nanee — HOK), octaTkoB o moayito, anropurma EBknnaa aJist pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcuble uucna. AnreOpanyeckass W TpUTOHOMETpuueckas (opmbl
3aMCH KOMIUIEKCHOTO 4Hcia. ApUPMETUYECKHE ONepaluu C KOMIUIEKCHBIMHU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHr n-oil cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PelIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHusI 1 HEPaBeHCTBA

CucreMa ¥ COBOKYNHOCTb YPaBHEHUH U HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YPaBHEHHUW C  TIOMOUIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. PerieHne TpuroHoOMEeTpuYeCKux HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHUS IMOKAa3aTelIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPpAlMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMMU.



[IpumeHenne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYEeCKUX 3a/Jad M 3aJlad W3 Pa3jIudHbIX 00JlacTell HAyKHM W pealbHOU
KU3HU, THTEPIPETAIUs MOJTYyUYSHHBIX PE3YIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre QyHKIMHU, UX CBOMNCTBA U TpadUKH.

['padraeckne meTompl pelieHus YpaBHCHHM W HepaBeHCTB. | 'paduueckue
METO/Ibl PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIMI [AJi9 HMCCIEJOBAaHUS MPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPH PEIICHUM 3aJad U3 JIPYTrux y4eOHBIX
MPEAMETOB U PEATLHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHajan3a

[IpumeHeHue nMpou3BOAHON K MCCIEN0BAHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKCTpeMyMbl.  Haxoxaenue  HauOONBIIEr0O W HAUMEHBIIETO0  3HAYCHUU
HEIMPEPHIBHON (yHKIIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJI1 HAXOXKICHUS HAWIY4YlIEro pEUIeHUs B
OPUKIAIHBIX 3ajadax, sl ONpPENENICHHs] CKOPOCTM U YCKOpPEHHMs IpOIlecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXaeHUS TEPBOOOPA3HBIX.

Hnrerpai. ['eomeTprueckui CMBICJI UHTErpaia. Breruucinienue
onpenenéHHoro uHTerpana no gopmyne Hetorona-JleliOuuiia.

[Ipumenenue wHTETpaja s HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepnr pemenuit auddepeHInanbHbIX ypaBHEHUNH. MartemaTtuueckoe
MOJICJIMPOBAHUE PEAJbHBIX IMPOLECCOB C TOMOLIBI AU PEepeHIInaNTbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xx1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHIA,
MpoIeAyp TPakKIaHCKOTO o0IecTBa (BBIOOPHI, OMNPOCHI U JPYyroe), yMEHHUE
B3aMMO/JICHCTBOBaTh C COIMAIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSIMHY ¥ HA3HAYCHHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUHCKOM I'pakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JNOCTHKEHUSM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE DJTHX JOCTIDKEHUW B JIPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOrO Hapoaa, chopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUW HAyKM U JEATEIbHOCTbIO YUY€HOro, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUI, PACCyKJIEHUN, BOCIIPUUMUYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKOro BOCIUTAHMSA:

chOpPMHPOBAHHOCTh yYMEHHUS NPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TNHUTaHHUE, COANTAHCHUPOBAHHBIM PEXHUM 3aHSATUNA U
OTIIbIXa, peryispHas (u3ndecKkass akKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IPU 3aHIATUSAX CIOPTUBHO-03JOPOBUTEIBHON IESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE LIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreéMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 33]1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKON  KYJIbTYpbl, TOHUMAHHUE BIIHUSHUS
COITMATIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpebl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MATEMAaTHYCCKUX 3HAHMH i1 pPEIICHUS 3aJad B 00JacTH
OKpYy’Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB M OIGHKH HMX BO3MOKHBIX
MOCJICICTBUM JUISl OKPYIKArOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKW W  OOIICCTBEHHOW  MPAKTUKH, ITOHHMMaHHUE
MaTeMaTHYEeCKON HayKuh Kak cdepbl YeIOBEYECKOM MESITEIbHOCTH, ATANoOB ¢
pa3BUTHS W 3HAYUMOCTH Ui PA3BUTH ITUBWIM3AIAHA, OBJIAJCHHE SI3bIKOM
MaTeMaTUK ¥ MaTEeMaTUYECKOW KyJIbTypOH Kak CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYID M HCCIEI0BATEIbCKYIO ACATEIbHOCTD
WHJUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble JijornuyecKkue JelicTBUA:

BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeTICHUS TOHATHM, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIUH,
OCHOBaHUS /17151 0000LIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMylupoBaTh U  NPeoOpa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABJIITh MATEMATUYECKHAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (haKkTax, JaHHBIX, HAOJIOJEHUSX M YTBEPKIACHUSX, MpeAjaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JeJaTh BbIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AaKIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

[IPOBOJIUTH CAMOCTOSTEIIBHO J10KA3aTe/IbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIbI;

BbIOUpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pElICHMs, BbIOMpaTh Haubonee NOAXOAMMA C  y4€TOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/JbCcKue AeHCTBHUA:

UCIIOJIH30BaTh BOMPOCHI KaK HCCIEA0BATEILCKUN HHCTPYMEHT IO3HAHUS,
(GbopMyIupoBaTh  BONPOCH,,  (QUKCHUpYIOIIME  MPOTHUBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTUPOBATH
CBOIO ITO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00BEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENHFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOIO  HAOMIOJIEHUS,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIEHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCAa, a TAKKE BbBIJBUTAThH
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBIIATH JAChUIINTHEI MHPOpPMAIIUU, JaHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJI PELICHUS 33]1a4H;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3IWYHBIX BHUAOB U
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIIHIO, TPEJCTABIATh €€ B pa3IMYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTh uHdopmanuu o CaMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHHKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NelCTBUA

OO0wmenne:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU H
eI iMU OOLIEHUs, SICHO, TOYHO, IPAaMOTHO BBIPAKATh CBOK TOYKY 3pEHHS B
YCTHBIX W IUCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHMs II0 XOIy pELICHUs 3aJauyu,
KOMMEHTHUPOBATH IOJIYYCHHBIN PE3YIIbTAT;

B XOJIe OOCYKJIEeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOW TEMBlI,
npoOyieMbl, penraeMod 3aJayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha MOMCK
pelIeHns, COIOCTaBJIATh CBOM CYXKICHUSA C CYXKICHUAMH APYIHX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJACTBO MO3MUIMH, B KOPPEKTHOH (opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

[IPEICTABIATh PE3yJIbTAThl PELICHUs 3a1a4M, DKCIIEPUMEHTA, UCCIIEIOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIUICHUS € YYETOM 3azad
MPEe3eHTAlUU U OCOOEHHOCTEHN ayIMTOPHUH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA



Camoopranuzamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHHUS 3aJ1a4H, BBIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJIETh  HABBIKAMHU  TIO3HABATENBbHOW  pe(dIeKCHU KaK  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTAaTOB, BIAJICThH
croco0aMy CamMOMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca W Pe3ysbTara PEIICHHUS
MaTeMaTHYECKOM 3aJ1auH;

NpeIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJauH,
BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TaHHBIX,
HaWJICHHBIX OIMMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSCHATh PUINHBI
JTOCTHKCHHS WU HEJIOCTHKCHUS PE3YJIbTATOB JACSATEIbHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U HHAMBHUAYaJIbHOU
paboThl TpU pemieHWH y4YeOHBIX 3aJad, MPUHUMATh I[eb COBMECTHOMN
JCATENBHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacIpeacisTh
BUIIBI paboOT, [IOTOBApWBATHCS, OOCYXHAaTh MPOIECC W Pe3yiabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX opMmax paboThl (0OCYXaAeHHS, OOMEH MHEHHUH,
«MO3TOBBIE IITypPMBD» H HWHBIC), BBIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UYJICHAMU KOMAaHBI, OICHUBATH
KauecTBO CBOETo BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYarouiuiicss MOJTYYUT CIICTYIOIIHE
peIMETHbIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MAaTEMaTUYECKOTO aHaTN3a»:

Yucaa v BBIYHCICHHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: palMOHAIBHOE YHCIO0, OECKOHEYHas
nepuogudeckas JpoOb, MPOIEHThl, HWPPANMOHATIBLHOE YHUCIO, MHOXECTBA
palMOHAIIBHBIX U IEHCTBUTEIbHBIX YUCEN, MOAYJb AEHCTBUTEIBHOTO YHCTIA;

MPUMEHSTh JPOOM W TPOLEHTHI JIsI PEHICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHSTh NPUOIMKEHHBIC BHIYUCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CcBOOO/JIHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCI0JIb30BaTh MOAXOASIIYI0 (OpMY 3aITUCH JEHCTBUTEIbHBIX YHUCEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPECTABIICHUS JaHHBIX;

cBOOO/IHO OMEpPHPOBaATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTETIEHb C PAIMOHAILHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMM: JIOTapu(M 4YuUCHa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOO/IHO ONEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

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

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHATHSAMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3lUYHble METOJbl PEIICHUS pPALUOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX YPAaBHECHUHM, MPUMEHSITh METOJ HWHTEPBAJIOB Uil PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH IMOHATHUAMM: MHOTOYJIEH OT OJHOW MEPEMEHHO,
MHOTOUWIEH C LEIbIMH KOI(PPUIMEHTAMH, KOPHU MHOTOWIEHA, MPUMEHSThH
JICJICHUE MHOTOWIEHA Ha MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH NOHATUSMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpuupl 2 X 2 W €ro reoMETPUYECKHl CMBICI,
HCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYMCIECHUS €r0 3Ha4yeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEIICHUS CHUCTEMBbl JIMHEWHBIX YpPaBHEHHI,
MOJENUPOBATh PEAIBHBIE CUTYAlIMH C MOMOILIBIO CUCTEMBI JUHEHWHBIX YPAaBHEHUN,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C IOMOLIBIO MATpUL] U OIpEACIUTENEH,
MHTEPIPETUPOBATD I10Jy4YECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUUM C KOpHSAMU JJid TpeoOpa3oBaHus
BBIPAKEHU;

BBITNIOJHATH MPeoOpa30BaHMsl YNCIOBBIX BHIPAKEHUH, COACPKAIIUX CTETICHU C
paLMOHAIBHBIM [IOKA3aTeIIEM;

UCITIOJIb30BATh CBOMCTBa norapupmMoB ISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HPpPALMOHAIbHBIC, TOKa3aTelbHbIE U
Jorapu(pMUyYECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXOJIOB UJIM OCYLIECTBIISS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI I IPeoOpa30BaHUs
TPUTOHOMETPHUCCKHUX BBIPAKCHHI;,

CBOOOZIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
MPUMEHATh  HeoOxomaumble  (HOPMYIBI  JJII  PEIMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJIETTUPOBATh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHUS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3aJadud, HCCIEI0BaTh
MOCTPOCHHBIE MOJEIHU C UCIIOJIb30BAHUEM arapara anreopsl.

DOyHKUMH U TPaPuUKn:

CBOOOJIHO ONEpUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3a7aHusl (PyHKIINH,
B3aUMHO O0OpaTHble (QYHKUMH, KOoMMIO3uuus GyHKUMHA, Tpaduk QyHKOUH,
BBITIOJTHATH dJIEMEHTapHbBIC TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HauYeHUU DYHKIHMH, HYIH QYHKIUHU, TPOMEKYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOZIHO OMEpPUPOBATh TMOHATHSIMH: YETHBIE H HEUYETHBIC (DyHKIUH,
nepuoaudeckne (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIMHM, HAuWOOJbIIEE W HaUMEHbIIee 3HaueHue GYHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypaldbHBIM U
IeJIbIM TIOKa3aTenaeM, TpauK CTENeHHOW (GYHKIMKA C HATypadbHBIM U IEIBIM
nokasarenieM, rpaguk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTEIECHH C
HaTypalbHBIM [MOKA3aTENIEM;

OTEepUPOBATh TOHATUSAMU: JUHEHHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJTHO ONEPHPOBATH TMOHATUSMU: TOKa3aTelbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOIb30BaTh UX TIpa@UKUA ISl pElIeHUs
YpaBHEHMU;

CcBOOOJIHO OMNEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YNCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaguku GYHKUMA I8 MCCIENOBAaHUSA IPOLECCOB U
3aBHCHUMOCTEH TpU peHICHUH 3a7ad U3 APYTUX yU4EeOHBIX MPEIMETOB U pPeabHOM
’KU3HU, BEIPAXKATh (POpMyJIaMH 3aBUCUMOCTH MEXKTY BETUIHMHAMMY;

Havana maTeMaTH4ecKOro aHajmn3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUIECKasi MPOTPeCcCus, JINHEHHBIA U
HKCMOHEHIIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCII0JIb30BaTh MPOrPECCUM I PEUICHUS PEalbHBIX 3aJad MPHUKIATHOrO
XapakTepa,;



CBOOOJTHO OIIEPUPOBATH MOHITHIMU: MTOCIEIOBATEIHLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTEW, MOHOTOHHBIE M OTpPAaHUYECHHBIE TOCJIEA0BATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXJEHUS MAaTeMAaTHYECKOro aHajdu3a Kak aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TOHATUAMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspeiBa rpaduka GyHKIMH, aCUMOTOTHI Ipadrka GyHKIIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (QYHKIIMS, HEMpEephIBHAsS HAa OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH IS pEIICHUS 3a71a4;

CBOOOJTHO OINEpPUPOBATH TOHATHUAMH: TeEpBasi M BTOpas MPOU3BOAHbBIC
(dbyHKIMHU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh MIPOU3BOJIHBIC CYMMBI, MPOU3BECHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKITHI, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh TEOMETPUYECKUN U (U3UYECKUN CMBICT MPOU3BOIHOM IS
peleHns 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh TOHATHSIMHU: MHOXKECTBO,  OIEpaluu  Haj
MHO»XECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JIPYyTUX yYeOHbIX TPEAMETOB;

CBOOOJTHO OMEPUPOBATH TOHATHUSIMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIEAYIOIINE
MPEMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OMNEPUPOBATh TOHATHUAMM: HATypaJlbHOE U IIEJI0€ YHUCJIO,
MHO>ECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKHU JETUMOCTH
uenbix yncen, HOJl 1 HOK HaTypanbHbIX 4ncel AJis peUIeHus 3a/1ad, IPUMEHATh
anroput™ EBknmnaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HaTypaJibHbIE YKCJIa B PA3IMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YHUCIAa B alnreOpandyeckodl u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATH apu(METUUECKUE OMNEepalud ¢ HUMH U
M300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:



cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HPPALMOHAIbHBIE, MOKa3aTEeJIbHbIE U
norapuMUYECKUE€ HEPaBEHCTBA, HAXOAUTh MX PEIIEHUS C  TOMOIIbIO
PaBHOCWJIBHBIX IEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH PpEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (OPMYJbl  JUIi  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATHAMH: CUCTEMA U COBOKYIHOCTb YPaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI U CHCTEMBI-CIICICTBHSI, HAXOAUTh PEILICHMUS
CUCTEMBI M COBOKYMHOCTEN pallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3aTEIbHbIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemars paluuOHAJIbHBIE, UppaloOHaIbHbIE, [IOKAa3aTeJIbHBIE,
gorapu(pMUUECKUE€ U TPUTOHOMETPUYECKUE YpPaBHEHMs] U  HEPaBEHCTBA,
coJiep>Kalliie MOAYJIU U MapaMeTphl;

NPUMEHATH TpaduyecKrue METOMbI ISl PEIICHUS! YpaBHEHHM U HEPaBEHCTB, a
TaKKe 3a/1a4 C NapaMeTpaMu;

MOJIEIUPOBaTh pPEAJbHBIE CHUTyallud Ha A3BIKE aureOpbl, COCTaBIAThH
BBIDAKECHUSI, YpPaBHEHHUS, HEPABEHCTBA W HUX CHCTEMbl IO YCJOBHUIO 3a/layH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENN C HCIIOJIb30BAHUEM ammapara anreOpsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3YIIbTAT.

DyHKUNM U TpaPuKu:

CTpOUTh TpadUKU KOMMO3MIMU (PYHKIUNA C MOMOILBIO 3JIEMEHTApPHOIO
HCCJIEIOBAHMSI U CBOMCTB KOMIIO3ULIUU ABYX (QYHKIIHI;

CTPOUTb TIEOMETpUYecKHe o0pa3bl ypaBHEHMH U  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
GyHKIINT;

OPUMEHATh (QYHKIUM JI1 MOJCJIHMPOBAHUS M HUCCIEIOBaHUS pealbHBIX
IIPOLIECCOB.

Havyajia MaTeMaTH4€CKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIEOBaHUS (QYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HaHOOJIbLIIEE U HAUMEHbLIEE 3HAUCHUS! (DYHKIMK HETPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHUS HAWIY4ylIero peuieHus B
IPUKIaJAHBIX, B TOM 4YHCJIE COLMAJIbHO-DKOHOMUYECKHX, 3ajJadax, U
ONpEAEICHUS] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyjol WiH
rpadukom;



cBOOO/IHO OMNEpUPOBATh MOHATUSMU: TEPBOOOpa3Has, OIpeaeIEHHbIN
UHTErpaj, HaxOJUThb MEpPBOOOpA3HbIE 3JIEMEHTAPHBIX (YHKUMA W BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitouuia;

HAXOJMTh IJIOIAAN IIOCKUX GUTYP U 0OBEMBI TEN C MOMOUIBIO HHTETPaa;

UMETh IPEJCTaBICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
cocraBieHus 1upepeHIMaTbHbIX YPaBHEHUM;

pemarb NpUKIaJHbIE 33/a4d, B TOM YHCII€ COLMAIbHO-3KOHOMUYECKOIO H
bu3nyecKoro xapakrepa, CpeICTBAMU MaTEMaTUIECKOTO aHaJIHN3a.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOorpamMmMbl Bcero KonTpobHbI HpaxTiueckue oOpa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchbl
MHOXecTBO I€HCTBUTENIBHBIX YUCE].
1 MHorousnensl. PanioHanbHble ypaBHEHUS U 24 ]
HepaBeHCTBA. CUCTEMBbI IMHEWHBIX
ypaBHEHUHI
) Oynkiun 1 rpaduxu. CreneHHas GyHKIUSA C 12 1
LIEJIBIM [TOKa3aTesIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaunoHanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenabHble 10 |
ypaBHEHUs
5 Jlorapudmuueckast pyHKIHSL. 13 1
Jlorapudmuyeckue ypaBHEHHS
6 Tpuronomerpudeckue BoIpakeHUs U ” 1
ypaBHEHHUS
7 [TocnenoBaTeIbHOCTH ¥ TPOTPECCUH 10 1
HenpepriBable ¢pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3aIUS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOorpamMmbl Bcero KoHTposbHEI HpakTuieckue oOpa3oBaTe/ibHbIEC
e padoThbI padoThbI pecypebi
| HccnenoBanue GyHKINNA ¢ TOMOIIBIO ” |
MIPOU3BOJHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 |
TpuroHomeTpruyeckre HEpaBEHCTBA
4 HppaumonansHele, moka3aTeabHbIe U 24 1
norapuMrYecKre HEPaBeHCTBA
KommnekcHsie yucna 10 1
6 HarypanbHble U 1ienbie yucia 10 1
Cuctempl paruOHAIBHBIX, UPPAITMOHATIBHBIX
7 [IOKAa3aTeNbHbBIX U JOrapu(MUUECKUX 12 1
ypaBHEHUH
8 3afauu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNEe, CHCTEMAaTH3AIUS 16 )
3HaHUUN
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHHOYPOYHOE IINIAHUPOBAHHUE
10 KJJIACC

Ne
n/n

Tema ypoka

KoJgunuecTBo yacoB

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3y4YeHHn
b |

JIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO€eCTBO, Onepaly HaJl MHOKECTBaMHU
U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
amnmapara s peleHus 3a1aq

Parmonanbheie ynciaa. OObIKHOBEHHBIE U
JECSITUUHBIE TPOOU, TPOLIEHTHI,
0eCKOHEUHbIE TIEPUOUUECKUE IPOOH

Parmonanehele yncia. OObIKHOBEHHBIE U
JIeCATUYHBIE JPOOH, POLICHTHI,
OeCKOHEUHbIE TIEPUOUUECKUE IPOOH

[Tpumenenune apoOeit U MPOIEHTOB AJIS
pelIeHUs TPUKIATHBIX 3a7a4

[Ipumenenune apoOeit U MPOIEHTOB AJIS
pelieHus TPUKIAIHBIX 3a7a9

HewcTBuTenbHbie yncia. PanimonanbHubie 1
MppalMoHaIbHbIE YUCia

ApudmeTrueckue oneparuu c
ILCI\/JICTBI/ITGJILHBIMI/I qucijiaMu

10

MO,Z[yJ'IB JIECTBUTEIIPHOIO YKCIA U €ro




CBOMCTBA

11

[TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA
OKpPYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCIICHUN

12

OCHOBHBIE METO/IbI PELLIECHUS LIEbIX U
JPpOOHO-pallMOHANILHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OcCHOBHBIE METOIbI PEIICHUS IeNbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
JPpOOHO-paLlMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4wIeHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHOTro4JIeHBI C HEeTbIMHA KO (OUITUESHTAMH.
Teopema Buera

17

Pemenue cucrem JTMHEHHBIX YpPaBHEHUN

18

Pemenue cuctem JTMHEHHBIX YpaBHEHHI

19

Marpuna cCucTemMsbl JIMHEWHBIX YPaBHEHUN.
Onpenenurens MaTpUILbI 2X2, €10
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTPUILBI 2X2, €T0
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYHCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens A peLeHus




CUCTEMBI JINHEWHBIX YPAaBHEHHUU

22

Pewrenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Pemenne npukiaaHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

KoHnTtposnbHas padora: "PannoHanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHEUHBIX ypaBHEHUI"

25

OyHKIMS, CIOCOOBI 3aJaHUs (PYHKIIHH.
B3aumno o6patnbie pynkiuu. Kommnosuus
byHKIHIA

26

I'padux pyHKIMHU. DIeMEHTapHBIC
npeoOpa3oBaHust rpaduKoB GyHKIUI

27

OO6nacTp ornpeeeHUs] © MHOXKECTBO
3HayeHui pynkuuu. Hymu Gyskium.
[IpomexyTKH 3HaK IMOCTOSIHCTBA

28

YéErHaple 1 HEYETHBIC (PYHKITHH.
[Mepuoanueckue pyukuuu. [IpomexyTku
MOHOTOHHOCTH (PYyHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HanMeHblIee 3HAYCHHE
(yHKIIUM Ha IPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas U APOOHO-
nuHelHas QyHKITIH

31

DeMEeHTapHOE MCCIICIOBAHUE U
NOCTPOCHUE TPAPHUKOB ITUX (PYHKITHIA

32

DneMeHTapHOe HccielI0BaHue U
NOCTPOCHUE TPAPHUKOB ATUX (PYHKITHIA




CreneHs ¢ 1eJIBIM TToKa3areiaeM. buHoMm

33 HeroTona

14 Crenenb ¢ 1eNbIM NIOKa3ateneM. bunom
Herorona
CrenenHas GyHKIMS C HATYpaTbHBIM U

35 LIETIBIM IToKa3aTeneM. E€ cBoiicTBa u
rpaduk

16 KonTtponbsHas pabora: "CreneHHas
¢ynkus. E€ cBoiictBa u rpaduk"

37 ApudmeTrueckuil KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

13 ApudmeTnueckuil KOpeHb HaTypaibHOU
CTEIIEHU U €r0 CBOMCTBA

19 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHUIA,
CoJIepKalINX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHUIA,
COZIepXKaIINX CTENEHU U KOPHU

41 [TpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COZIepXKaIINX CTENEHU U KOPHU
Hppanmonansueie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUs UPPALUOHAIBHBIX
ypaBHEHUH
Uppanmonansueie ypaBHeHUs. OCHOBHBIC

43 METO/Ibl PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Uppanmonansusie ypaBHeHUs:. OCHOBHBIE

44 METO/Ibl PEIICHUS UPPALMOHAIBHBIX

ypaBHEHUU




PaBHOCHIIBHBIE IEPEXOBI B PELICHUN

# UppalOHAIbHBIX YPaBHEHUN

46 PaBHOCWIIBHBIE TEPEXOABI B PELIEHUH
UppalOHAIbHBIX YPaBHEHUN

47 PaBHOCWIIBHBIE TEPEXOABI B PELIEHUH
UppalOHAIbHBIX YPaBHEHUM

43 PaBHOCWIIbHBIE TTEPEXOABI B PELICHUH
UppalOHAIbHBIX YPaBHEHUM
CaoiicTBa 1 rpauK KOpHS N-0M CTETEHU

49 KaKk (PyHKIIMU OOPATHOW CTEIEHU C
HaTypaJIbHBIM I10Ka3aTeIeM
CoiicTBa U rpaduKk KOpHS N-0if CTETIEHU

50 KaK QyHKIIMHA OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
Konrponsnas pabdora: "CpoiicTBa u rpadux

51 KOpHA n-0M creneHu. MppannonanbHbie
ypaBHeHus"

57 CreneHs ¢ palMoHaIbHBIM [IOKA3aTENIEM U
e€ CBOMCTBA

53 Crenens ¢ paMOHaIbHBIM ITOKA3aTENIEM U
e€ CBOMCTBA

54 Crenens ¢ palMOHaIbHBIM ITOKA3aTENIEM U
e€ CBOMCTBA

55 IokazarenbHas QyHKIMA, €€ CBOIICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

pelIeHns] ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUU A1

57 . 1
pelleHns: ypaBHEHUI
IlokazarenbHble ypaBHeHUsI. OCHOBHBIE

58 METO/Ibl PELICHUs IT0KA3aTEIbHBIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PELICHUs IT0KA3aTEIbHBIX 1
ypaBHEHUH
[Toka3arenbHble ypaBHEeHUA. OCHOBHBIE

60 METO/Ibl PEIICHUS MOKa3aTEIbHBIX 1
ypaBHEHUH

61 KonTponbnas pabora: "[lokazarenbHas 1
¢bynknus. [TokazarensHble ypaBHEHHS"

62 Jlorapudm ymucna. Coiicta norapudma 1

63 Jlorapudm yncna. CoiicTBa jorapudma 1

64 Jlorapudm umcna. CoiicTBa jorapudma 1

65 JlecsaTHYHBIC U HATypaJIbHBIE JTOTapUPMBbI 1

66 JlecsiTuuHble U HATypalibHbIE JTOTapU(PMBbI 1

67 [IpeoOpa3oBanue BEIpAKEHUH, COACPIKALIUX 1
JorapuQmbl

68 [TpeoOpa3oBanue BbIpaXKeHUH, COAEPIKAILINX 1
JorapuQmbl

69 [TpeoOpa3oBanue BbIpaXKeHUH, COAEPIKAIINX 1
norapuMbl

70 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U |
rpaduk

71 Jlorapudmuueckas GpyHKIUs, €€ CBONCTBA U 1




rpaduk

Hcnonb3oBanue rpaduka GyHKIMM 115

72 .
pellIeHUs] ypaBHEHUI
73 Hcnonb3oBanue rpapuka GyHKINUU AT
pelLlIeHUs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE
74 METO/Ibl pelIeHus JorapuGMUIECKUX
yYpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
75 METO/Ibl PEIIEHUs JorapuPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/IbI pEIIeHUs JIorapu(PMUIECKUX
ypaBHEHUU
PaBHOCWIIBHBIE TTEPEXO/BI B PELICHUU
77
J0rapupMHUUECKHX YpaBHEHUH
73 PaBHOCHIIBHBIE NTEPEXObI B PEIICHUH
J0rapupMHUUECKHX YpaBHEHUH
79 KonTtponbHas padora: "Jlorapudmuueckas
¢dbyukums. Jlorapudmudeckue ypaBHeHHs "
20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC
YHCIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC
YHCJIOBOTO apryMeHTa
2 ApKcuHYC, apKKOCHHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
83 ApKcuHYC, apKKOCHHYC U apKTaHI'€HC




YHUCJIOBOT'O apryMEHTa

Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIIpElIEJICHUE TPUTOHOMETPUYECKHUX 1
(YHKIMH YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 OnpeieICHUE TPUTOHOMETPUUECKUX 1
(YHKIMH YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpaXKEHUI

01 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIpaKEHUI

9 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

93 [IpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIPAKECHUN

94 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUI 1

95 Pemienue TpuroHOMETpUYECKUX YpaBHECHUH 1

96 Pemenuie TpuroHoMeTpHUUECKUX ypaBHEHUIN 1

97 PewieHne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUI 1

99 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1

100 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1




KonTponbhas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs

102 nocyea0BaTeabHOCTEN. MeTon
MaTEeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPaHUYECHHbIE

103 nocieaoBaTeabHocTU. VicTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTpuueckas mporpeccust

106 beckoneuHno yObIBaromiasi reoMeTpuuecKast
Iporpeccus

107 Cymma 6eckoHeuHO yObIBaroIei
re€OMETPUUYECKOI IPOTrPECCUH

108 JIMHEWHbBIN U YKCIIOHEHIMAJIbHbBINA POCT.
Yucno e. Dopmyna cI0KHBIX TPOIEHTOB

109 JIMHEWHBIN ¥ SKCTIOHEHIMATIbHBIA POCT.
Yucno e. Dopmyna cI0KHBIX TPOIEHTOB

110 Hcnonb30BaHre nporpeccuu sl perieHus
peaJIbHBIX 3aJ1a4 MPUKIAJHOTO XapaKTepa

11 KonrtponsHas pabora:
"TlocnenoBaTrensHOCTH U Miporpeccun”

112 HenpepoiBHBIE QYHKIUHN U UX CBOMCTBA

13 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
hyHKIMHA

114 CpoiicTBa (yHKIMI HEMTPEPHIBHBIX HA




OTpe3Ke

115

CaoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116

MCTOII HWHTCPBAJIOB JJIsA PCHICHUA
HCPAaBCHCTB

117

Meroa UHTEpPBAJIOB JUIsl pELIEHUS
HEpPABEHCTB

MCTOII HWHTCPBAJIOB JIs1 pCHICHU A

118
HEpaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 peleHus 3a1a4

120 [IpuMeHeHre CBOWCTB HEMPEPBHIBHBIX
GbyHKIUH 175 peleHus 3a1a4

121 [TepBas u BTOpast mpou3BOAHbIE PYHKIUU

122 Onpenenenne, reOMETPUUECKUA CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOHOMN

124 VYpaBHeHHE KacaTeNbHOU K TpapuKy
GbyHKIIUN

125 VYpaBHeHHe KacaTeabHOU K rpaduky
GbyHKIIUN

126 [TpousBoaHBIC ATIEMEHTAPHBIX QYHKIIAN

127 [Ipou3BoHbIE AI€MEHTAapHBIX (PYHKUINI

128 [Ipon3BogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO U KOMITO3UIIUU (DYHKITUH

129 [Ipou3BoHasi CyMMBbI, IPOU3BEICHUS,




YaCTHOTO ¥ KOMIO3ULIMN (QyHKIUHN

[IpousBoaHast CyMMBI, IPOU3BEICHNUS,

130 YAaCTHOTO M KOMITO3UITUU (YHKITHIA !
131 KontposnbsHas padora: "[IpousBogHas" 1 1
132 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 1
3HaHuil: "OyHkmn"
134 Hrorosas KOHTpOJbHAs paboTa 1 1
135 HroroBasi KoHTpoIbHas paboTa 1 1
136 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATU3AIIHS |
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBo yacoB

KonTposbHbie

Bcero
padoThI

IIpakTnueckue
padoThbI

Jlara
U3y4YeHHn
s

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IpumeneHnre nporu3BOIHON K
UCCIe0BaHuI0 (PYHKIIHH Ha
MOHOTOHHOCTH M 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
UCCleIoBaHUIO (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
nccaeaoBaHuio PyHKIUI Ha
MOHOTOHHOCTh ¥ IKCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
uccaeaoBaHuio (PyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
WCCIICTIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpumeneHne MPOU3BOHON K
UCCIleIoBaHMIO (PYHKIMA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenne HauOOJIBIIETO U

HaAMMCHBIICTIO 3HAYCHU HerepBIBHOﬁ

(GyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOoJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIUHU HAa OTpe3Ke

Haxoxxnenue HauOobIIero u
HaVMEHBIIIETO 3HAYCHUS HEIIPEPHIBHOU
(GyHKINHU Ha OTpe3Ke

10

Haxoxzaenue HaubobIero u
HaWMEHBILIETO 3HAYEHUS! HEMPEPHIBHOU
(GyHKIIUU Ha OTpe3Ke

11

Haxoxnenue HanOoJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIUU Ha OTPE3Ke

12

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

13

[IpuMeHeHne npou3BOHOM IS
HAXO0X/ICHNS HAaWIyYIlero peieHus B
MIPUKIIAIHBIX 3a7jauax

14

[IpumeneHre nporu3BOIHOMN ISt
HAXO0XJEHUS HAWTYUIIEro pelieHus B
MPUKJIAJIHBIX 3aJa4ax

15

[Ipumenenre nporu3BOaHOMN ISt
ONPEACIICHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHoT0 GOPMYITON UITH
rpaduxkoM

16

[IpumeneHre nporu3BOIHOMN ISt
ONpeJEICHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3alaHHOTro (OpMYJIION HITH
rpaduKoM




17 Kommosumus GpyHKIwiz

18 Kommosurmus ¢pyHKImii

19 Kommnosumus ¢pyHkimii

20 I'eomerpuyeckue o6pa3sl ypaBHEHUN Ha
KOOPJAMHATHOMW IIOCKOCTH

1 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOMW IIOCKOCTH

” Konrponsnas padora: "HccnenoBanue
(GYHKIMH C TOMOIIIBIO TPOU3BOAHON"

3 [TepBooOpasHas, 0CHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX (QYHKITHI.
[IpaBuia HaxoXI€HUS IEPBOOOPA3HBIX

25 [TepBoOOpa3HbIE 3JIEMEHTAPHBIX (YHKITHI.
[IpaBuia HaxoXI€HUST IEPBOOOPA3HBIX

26 NHuterpain. I'eoMeTpru4ecKuil CMBICI
UHTErpajia

7 Beruucnienue onpenenéHHOro HHTErpaia
no ¢opmyne Herorona-Jleitbuuma

)3 Beruucnienue onpenenéHHOro HHTErpaia
o ¢popmyie Hrrorona-JleitOHuma

29 [TpumeHeHne UHTErpaa A1l HaXOXKACHUS
ioniaiel IIoCKux GUryp

30 [TpumeHeHne UHTErpaa A1k HaXOXKACHUS
00BEMOB reOMETPUUECKUX Tl

31 [Tpumeps! pemennii quddepeHnratbHbIX

ypaBHEHUI




[Ipumeps! permennii qudpepeHnrnaIbHbIX

32 .
ypaBHEHUI
MaremaTuueckoe MOJEIUPOBAHNE

33 pEeaJIbHBIX ITPOLIECCOB C TOMOIIBIO
muddepeHnranbHbIX YpaBHEHUH

14 KonTponbhas pabora: "[lepBoobpasnast u
uHTerpan"

35 Tpuronomerpuyeckue QyHKINH, UX
CBOMCTBa U rpaduku

36 Tpuronomerpudeckue QyHKIHH, UX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

13 Tpuronomerpudeckue GyHKIHH, UX
CBOICTBA U TpaduKu

19 Tpuronomerpudeckue GyHKIHH, UX
CBOIicTBa U rpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 YpPaBHEHHUH C TOMOIIBIO
TPUTOHOMETPHUYECKOHN OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YpPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUUYECKOHN OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TOMOUIBIO




TPUTOHOMETPUYECKOU OKPYKHOCTH

PemreHne TpUroHOMETpUIECKUX

44
HEPaBEHCTB

45 Pemienue TpuroHoMeTpUYECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpUYECKUX
HEPaBEHCTB

47 Perrenue TpuroHOMETPHYECKUX
HEPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPUYECKHUX (PYHKLUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
MoKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MoKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/1bI PEILIECHHS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHHS
norapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHHS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHHS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcCHOBHbBIE METO/IbI PELLIEHUS




norapu(MUUECKIX HEPABEHCTB

OcHOBHBIC MCTOJbI PCHICHU

> UppalMOHAIBLHBIX HEPABEHCTB
53 OcHOBHBIE METOIbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OcCHOBHBIE METOIbI PELLICHUS
MppaIMOHAIBHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
MppaIMOHAIHHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppaMOHATIBHBIX YPaBHEHHUN
62 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHHUN
63 I'padmyeckue MeToabl pemeHus
MOKa3aTeNbHBIX YPABHEHUN
64 I'paduueckue MeTOIBI peICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIBI peICHUS
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTO bl peLIeHUs
norapuMHUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
norapu(MHUUECKUX HEPABEHCTB
I'padmyeckue MeToabl pereHus
68 MOKA3aTEeNbHBIX U JOTapu(HMUIECKUX
ypaBHEHUH
69 I'paduaeckue MeToabl pemeHus




MIOKAa3aTeNbHbBIX U JOrapu(PMUUECKUX
YpaBHEHU I

70

I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToab! pemeHus
MOKA3aTENbHBIX U JOTapu(HMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "UpparmonanbHele,
MOKa3aTeNbHbBIE U TorapuMuuecKue
HepaBeHCTBA"

73

KomruiekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpUYECcKasi GopMBbI 3amncH
KOMIUIEKCHOTO YHCIIa

74

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpUYeCcKas (POPMBI 3aITUCH
KOMIUICKCHOTO YHCIIa

75

Apudmernueckue oneparyu ¢
KOMIUIEKCHBIMH YUCIIAMH

76

Apudmernueckue oneparyu ¢
KOMILJIEKCHBIMH YUCIIAMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCEII Ha
KOOpZ{I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUIEKCHBIX YHCes Ha
KOOPJAWHATHOM TNIOCKOCTH

79

®opmyiia Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyiia Myaspa. KopHu n-oii crenenu




13 KOMIIJIECKCHOT'O YHCJia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCII 1A

81 pemeHus GU3NIECKUX U FreOMETPUUECKUX
3aj1a4

2 Konrponsnas pabdora: "KommiekcHbie
yucna"

83 HarypanbHble u 1ienbie yuciia

84 HarypanbHble u 1ienblie yucia

g5 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCEN

26 [IpuMeHeHre MPU3HAKOB AETUMOCTU
LENBIX YUCel

27 [IpumeHeHre MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

28 [IpumeHeHre MpU3HAKOB AETUMOCTH
nensix yucesn: HOJl m HOK

29 [IpumeHeHre NpU3HAKOB AETUMOCTU
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO

90 [IpumeHeHre NpU3HAKOB AETUMOCTU
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumeHeHre MPU3HAKOB AETUMOCTH

91 LIENbIX YUCell: anroput™ EBkinmaa s
pEelIeHNUs 3a1a4 B LIETIbIX YMCIax

9 Kontponbnas pabota: "Teopus menbix
yucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIIBHBIE CHCTEMBI I CHCTEMBI-




CICACTBUA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA

OcHoBHbBIC MCTObI pCHICHUA CUCTEM U

95
COBOKYIIHOCTCH pallMOHAJIbHBIX YPaBHCHHUU

OCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U
96 COBOKYITHOCTEM MppaIrmoHaIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTEIhHBIX
ypaBHEHU I

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUHI

OCHOBHBIE METO/IbI PEILICHHsI CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUHI

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTUYeCKHX 3a/1ay U 3a]a4 13

101 pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOU
YKU3HU, UHTEPIIPETAIUS OJTyYEHHBIX
pE3yNbTaTOB

102 [IpumeneHre CUCTEM K PEIICHUIO
MaTEeMaTHYECKUX 3a7a4 U 33134 U3




pa3auuHbIX 00JacTel HayKH U pealbHOMN
YKU3HM, HHTEPIIPETALUS II0JIy4YCHHBIX
pe3yJIbTaTOB

[IpuMeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/]a4 U 3a/1a4 U3

103 pasiauuHbIX o0JacTel HayKH U pealbHOMN
KHU3HH, UHTEPIIPETALUS TIOTYYESHHBIX
pe3yJIbTaToB
Konrponsnas padora: "Cucremsl

104 palMOHATIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

105 ParmonanbsHbIe ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 WppatmonaneHble ypaBHEHHUS,
HEPABEHCTBA C ITapaMeTpamMu

109 HppannoHaabHble CUCTEMBI C
napameTpamu

110 IToka3arenbHble ypaBHEHHsI, HEPAaBEHCTBA
C napaMmeTpaMu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuyeckue ypaBHEHHS,
HEPaBEHCTBA C MTapaMeTpamMu

113 JlorapudmMuyecKre CUCTEMBI ¢

napameTpamu




114 Tpuronomerpruyeckue ypaBHEHUs €
rapamMeTpamu

115 TpuronomeTpuyeckue HEpaBEHCTBA C
napameTpamu

TpUroHomMeTpuueCKre CUCTEMBI C
napameTpamu

116

[Toctpoenue u uccienoBaHue
MaTeMaTHYeCKUX MOJIENeN peabHbIX
CUTYyallUil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

117

[TocTtpoenue u uccienoBaHue
1 18 MATECMATHUYCCKUX MO}]GJ’IGfI peanLme
CUTYAIIMH C ITOMOIIBIO CUCTEM ypaBHEHUI

C nmapaMeTpaMu

[TocTpoenue u uccienoBanue
119 MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTYAalMH C MOMOLIBIO CUCTEM YPABHEHUI

C mapaMeTpaMu

120 KonTponbhas pabora: "3amauu c
napamerpamu”

121 [ToBTOpenwue, 06061IeHNE,

1

cUCTeMaTu3auus 3HaHuu: "YpaBHeHus'

[ToBTOpenwue, 06001IeHNE,

122 . .
CHUCTEMAaTH3alNs 3HaHUU: "Y paBHEHUS

[ToBTOpenwue, 0600IIEHNE,
123 cucTeMaTu3alus 3HaHu: "YpaBHEHHUS.
CucrteMbl ypaBHEHHIT"

124 [ToBTOpenue, 06001IIEHNE,




cuctemaTtu3anus 3Hanuii: "HepaBencrpa"

[ToBTOpenwue, 06001IeHNE,

125
cucreMmarusauus 3HaHui: "Hepasencrsa"
126 [ToBTOpeHme, 0600IIEHNE,
cucreMmarusauus 3Hanui: "Hepasencrsa"
IToBTOpEHUE, 0000IIEHNE
b b
127 cucremaTu3anus 3HaHui: "[IponsBogHas u
e€ mpuMeHeHue"
IToBTOpenue, 0000IIEHHE
2
128 cucreMarusauus 3HaHui: "[IpousBoaHas u
e€ mpuMeHeHue"
[ToBTOpenue, 0600MIIEHNE,
129 cucreMmaru3auus 3HaHui: "lIponsBoanHas u
e€ npuMeHeHue"
[ToBTOpenwue, 06001IeHNE,
130 cucreMarn3auus 3HaHui: "HMHTerpan u ero
npuMeHeHue"
131 [ToBTOpenwue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, 0600IIEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEHNE,
cucTemMaTu3amus 3Hanuii: "OyHkuun"
134 WroroBas KoHTpoNbHAs paboTa
135 HToroBast KOHTpOsIbHAs paboTa
136 [ToBTOpeHme, 0600IIEHNE,

cHCTeMaTHu3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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