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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEMaTHMUYECKOTO aHallM3a» SIBJISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IpPOrpaMMe CpeaHero oomiero o0pa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILJICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHUS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JUCHUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOydaroluecsi OBJQJIEBAIOT  YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAaHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >KWU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH MX IS
JanbHeWIero oOpa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIaJeHuE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHAIIn3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPXKICHHSI C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHIE U
KOHKPETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIIICHHE.

B xome u3yuenuss ydyeOHOro kypca «AnreOpa U Hayala MaTeMaTHYECKOTO aHallu3a)
oOyJaromuecsi TONyYaloT HOBBIM ONBIT pEIICHHs TMPHKIAJHBIX 33]ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIENed peallbHbIX CUTYyallud, MHTEpPIpETaldd MOTy4EeHHBIX
peIIeHu, 3HAKOMATCSI ¢ MPUMEPaMH MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIUMUCS MaTEMATUYECKUMHU OTKPBITUSIMU U MX aBTOPAMHU.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnequpuky ydyeOHOM  JesaTeNbHOCTH, Tpedyrouei
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMS, CAaMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN Pe3yNbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYEeCKOrO aHalM3a JIeXKHUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4EHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucna W BBIYMCIHCHU», «DYHKIUU U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTemMaTHueckoro aHaiausza», «MHoOXKecTBa U
JoTHKa». Bce OCHOBHBIE CONEpPXKATEIhbHO-METOJANYECCKHE JHHUM HW3Yy4arOTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra W TIOCTENIEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasznenamu. JlaHHBIN y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHS, MaTEeMAaTHYCCKH aHAIU3,
TEOpHsl MHOXKECTB, MaTeMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTHUeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopepxatenpHo-MeToAMYecKass — JuHUA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
dbopMUpOBaHHE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
ypOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odmiero oOpasoBaHus 0co0oe
BHUMaHue yaemnseTcss GOpMHPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B



ce0s1 MCIIONB30BaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUAKY, BBITOIHAThH
npUOJIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBbIC BBIPAKEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE O0YYaroIIMMCsI MHOXECTBA HATypajbHBIX, LIEJBIX, PAllMOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxmom u3 3Tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUECKUE 3aaYH U ONlepaluu: JeJICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIEeJbIX 4YHCed, OcoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpalny, a TaKKe H3BJICUCHHE
KOPHS  HATypaJbHOM CTEINEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Mceld.  bmaronmaps
[IOCJIEAI0BATEIbHOMY  PacCIIMpPEHMIO Kpyra MCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs PA3IMYHbIX 3a7a4 (GOpMHUPYETCs IpeACTaBIeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUH MOJEIIEN pealbHOI0 MUPA, HIUPOKO
UCTIOJIb3YIOTCS] 0000IIEHNE U KOHKPETH3aLHsL.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa MPOTSIKEHUM BCEro OOy4dEeHMs Ha
ypOBHE cpefaHero oOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszaene IIporpammbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM  METOJAMM PpELICHUS pPALMOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3a]ad,
colepkamux napaMmerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IIPU HUCCIEI0BAaHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUNM (yHKUMU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAeT B
cebs1 Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH Pacu€Thl MO QGopmynam, Mpeodpa3zoBaHUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAXKCHUI,
colepKalmmx creneHn u Jsorapudmel. braromapst m3yueHHro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOThl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 eKTUBHbIE HHCTPYMEHTHI JJIs PEIISHUs IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToAnYecKass JUHUS «DyHKUMU U rpadUKW» TECHO MEpeIuieTaeTcs ¢
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIBbKY B  KaKOM-TO  CMbICIe  3ajaér
MIOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs  Marepuana. V3ydeHue  CTENEeHHOM, ITOKa3aTeJIbHOU,
JOrapu(pMHUUECKON M TPUTOHOMETPUUECKUX (DYHKIIMHA, UX CBOMCTB U Tpa(UKOB, UCIIOIb30BaHUE
GyHKIOUN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U PEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YPaBHEHHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (QOPMHUPOBAHUIO YMEHMsS BbIpaXarbh (opmynamu
3aBHCUMOCTH MEXIY Pa3UYHbIMU BEIMYMHAMH, HUCCIEI0BATH MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HalleJeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BETHYMHAMH B pa3iIu4yHON (opme:
aHAJTMTUYECKOHM, Trpaduyeckoii W cioBecCHOW. Ero wu3ydeHue CmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETH3aIUH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIupUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPUKIAIHBIX 3ajad, JOCTYIHBIX O0y4arolumcs,
TaK KaK y HUX IMOSIBJISIETCS BO3MOXKHOCTb CTPOUTH I'paMKU CIOXKHBIX (DYHKIMH, ONpeaAessTh UX
HauOOoJbIIME U HAaUMEHbIIINE 3HAYEHUS, BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaepxkaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MO)KHOCTH IIOCTPOCHHUS MAaTE€MaTMYECKHX MOJEICH peanbHBbIX CHUTyaluid, I03BOJIIET
HaxXOJUTh HAWIy4lllee pEUICHHE B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-IKOHOMUYECKUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYEeCKOI'0 aHajlu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U uckyccTBe. OOyuaromuecs



Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 X aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMATUKU M €€ TPHIOKCHHHA, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE TUCIUIIMHBI U UX MPUIIOKEHNUS B eAnHoe 1enoe. [loaromy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MBICHEH. [Jlpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHUTHUIO JIOTHYECKOTO
MBIIUICHHUS] 00YYarOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUYCCKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTEeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPbIE  IpPH3BaHbl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallMd, HCCICIOBAHUS ITHX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
MOJYYCHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXIbIM M3 Pa3[elioB MPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh Mpodiiemy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Pannonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKca. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JCHCTBUTEIBHBIMU 4YUCIAMH. MOAynb ACUCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIYMCIICHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYNCIICHUM.

Crenenp ¢ nenbM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmein popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHus! M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeCTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LETBbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICI W CBOWMCTBA, BBIYHCICHHUE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciiemoBanne MoCTpOCHHON
MOJIEJIN C ITOMOILBIO MaTPUL] U OIIPEACIIUTEIICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. I[IprMeHeHHe ypaBHEHUH M HEPAaBEHCTB K DPELIECHUI0 MAaTEMaTHMUYECKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKUMU. B3aumHo oOpatsble ¢QyHkiuu. Kommosunus
¢bynkuuit. ['paduk pynkuun. DnemeHTapHble peodpa3zoBaHus IpapuKoB (HyHKIMHA.

OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YETHpie M HeuéTHhle QyHKIMU. [leprognueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas! GYHKIUU. DIEMEHTapHOE HCCIeI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpadukoB QYHKIMIA JUTsS pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHus MOCIea0BaTeabHOCTEH. MeToI MaTeMaTHYECKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas Iporpeccud. beckoHeyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[lepBas u BTopas npousBojHbie pyHKInKU. OnpeneraeHue, TeoMeTpUIeCKUil 1 (prU3NIeCcKuit
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[IpousBoaHbIe eMeHTapHBIX GyHKIUMA. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3UIINH QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Dilniepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

11 KJIIACC

Yuciaa 1 BLIYMCIEHUS

HarypaneHuble u uenbie uucna. [IpumMeHeHWe NPU3HAKOB JEIMMOCTH IEJNbIX YHUCET,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJII0, aliropuT™Ma EBKMaa u1s pereHus 3a1a4 B UEbIX YHCIaxX.

KommiekcHsle uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME 4rciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN IS pEHIeHUS (PU3NYECKUX |
F€OMETPUUYECKHX 3a/1au.

YpaBHeHHUsI M HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
caeacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C IOMOIIBI0 TPUTOHOMETPUIECKOMN
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIBbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUS UPPAIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U  COBOKYNHOCTEH  pPallMOHAJIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HU, WHTEpPHpETalus IOJIy4YeHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pEIICHUS YpaBHEHHH M HEpaBeHCTB. ['paduueckue MeETOAbBI
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEHICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U peaabHON KHU3HU.

Hayana maTreMaTH4ecKoro aHajaimsa

[TpumeHeHne MPOU3BOIHOM K HCCIEA0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs TIpolecca, 33aJaHHOTO (GOpMYIION WiH
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknuii CMbICI MHTErpaia. BerauciieHne onpeneéHHoro uHTerpaina
no popmyne Herotona-Jlel6uua.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOLaJed IJIOCKUX (uryp u 00BEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOr0 OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTOo oO0IecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, HCIOJb30BAHUE OTHUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, STUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCcyXIeHUW, BOCIPUUMYHBOCTH K
MaTEeMaTUYECKUM acTieKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUS B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0Nt00Us, UHTEpEC K pa3NuyHbIM chepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U peaTu3oBbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MAaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHUIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHME MPUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHUe
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCEACTBUMN TSI OKPY>KAFOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTEMaTUYeCKOW HAyKH Kak cgepbl
YEJI0BEUYECKON NIEATENIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHS LMBUIIN3ALINH,



OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TFOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEepPU30BaTh CYHIECTBEHHbIE MMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUH, OTHOWICHUA MEXAY TMOHATUAMH, (OpPMYTUpOBaTH ONPEACICHUS  MOHSATHIA,
yYCTaHABIIMBATh CYIIECTBEHHbIM NpHU3HAK KIacCU(PUKALMK, OCHOBAaHUSA [UIsi 0O0OOLIEHUS H
CPaBHEHMUsI, KpUTEPUN TPOBOJAUMOIO aHAIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEuUs B (pakTax,
JaHHBIX, HAOMIONEHUSIX M  YTBEPKICHUSX, MpeajaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATHUUECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3amgaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOIAUIMN C Y4ETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OObBEKTa, SIBJICHHS, IMPOLEcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEATIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
peLIeHUs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3NUYHBIX BUAOB H  (GOpM
MpeJICTaBICHHUS;

CTPYKTypUpOBaTh  WHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
Oo01menue:



BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IOjACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh PAa3IM4KUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opMe GOPMYIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHNUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TelCTBUS

Camoopranusaunus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHHs 3aJa4yM, BHIOMPATh CIOCOO PEIICHHS C Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH TI03HABATEILHOU peIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yiibTaTa PeHIeHHsl MaTeMaTH4eCKOW 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH INPH PEIICHUH 33/1a4H, BHOCUTH
KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOAWUTh OMIMOKY, /JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl IpH
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pabOThI, paclpeneniTbh BUIbl padOT, JOrOBapHBAaThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOIHATH CBOIO 4YacTb PabOTHI M KOOPAMHHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiicsi MOMYYHUT CIEAYIOIIME IpeIMETHbIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hauana
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO OTEPUPOBAThH MOHITHAMU: PAIIMOHAIILHOE YHUCIIO0, OECKOHEUHAs TepUOIIecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pAallMOHAIBHBIX M JEHCTBUTEIbHBIX
YHCell, MOYJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLEHTHI I PELICHHs MPUKIJIAIHBIX 33a4 U3 Pa3IMYHbIX OTpacieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, NpaBWJIa OKPYIJICHHS, NMPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH AECUCTBUTEIbHBIX YUCEN JJIs PEleHMs] MPAKTUYECKHX 3a1ad U
NpEeCTaBICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYucia, JECATUYHbIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
YpaBHEHHIA, TIPUMEHSTH METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, NPUMEHSTH JeJIeHHE MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIIa,
ONpesieNIUTeNb MaTpulbl 2 X 2 W €ro IeOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpenenuTens 2 X 2 JUis BBIYMCICHUS €r0 3HAUCHHsS], IPUMEHSTh ONPEISITUTENN s PEHICHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI) CHCTEMbI
JMHEWHBIX YpaBHEHHH, WCCIENIOBaTh IMOCTPOSHHBIE MOJAETH C TIOMOIIBIO MATpull H
olpenenuTeNneil, MHTEPIPETUPOBATh MOJIy4YEeHHbIH pe3ybTar;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIPaKEHU;

BBIMOJIHATh ~ [PEOOpa30OBaHUSl YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palMoHaATFHBIM TTIOKA3aTeNeM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  MpeoOpazoBaHMsl  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WIN OCYILECTBIISIS MPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckne (opMynasl st mpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OINEPHPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHSTH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEIPOBATh pEANbHBIC CUTYyallMl Ha S3BbIKe anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHMs, HEpaBEHCTBAa II0 YCIOBHIO 3a/adyM, HCCIEe0BaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUH U TPaPUKH:

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOparHble (QYHKUIUHM, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKIHHU, BBIIOIHATH 3JE€MEHTapHbIC
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH OMNpEIENEHHs] M MHOXKECTBO 3HAYECHUH
GyHKIWY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
(GYHKLINU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHHUMYMBI (YHKLHUH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYCHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (YHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKUMU C HATYpaJbHBIM M IENbIM ITOKa3aresneM, rpaduk
KOpHs N-0 CTEeNeH! Kak (pyHKIIUU 0OpaTHOM CTENEHU C HaTypallbHbIM II0Ka3aTeNIEM;



ONEepHpOBATh MOHATHAMM: JHMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEpPHPOBATh MOHATHAMHM: IOKa3aTelbHas W Jorapupmuueckas (yHKUUU, UX
CBOMCTBA U rpadMKH, UCIIOJIL30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTh, OIpe/eIeHUe
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apIyMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIUHA A7 UCCIENIOBAaHHS MPOLECCOB M 3aBUCHUMOCTEH INPHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMETHYECKass U TeOMETpUYECcKasl MPOrpEecCHs,
0ecKOHEeUHO yObIBarOLasi FeOMETPUYECKasi POrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIia CII0XKHBIX NPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI pEAJIbHBIX 3a1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh IOHATUSMHU:  IIOCJIENOBATEIBHOCTb, CIOCOOBI  3a/aHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUSI MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpUpPOBATh MHOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduKy QyHKIUY;

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIMH, 3HaTh POU3BOJHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3ajau.

MHosxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpalluy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapar JJIsi ONMMCAHUS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPeMETOB;

CBOOOJHO ONEpUpOBaTh MOHIATUSIMU: OIpEAENIEeHUuEe, TeopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIuiCsi MOMYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayana
MaTEMaTHYECKOT O aHAJIN3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE U 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU JeauMocTH nenslx uyncen, HOJ u HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinnaa;

CBOOOJHO ONEpUpPOBaTh MOHATHEM OCTATKa MO MOJYJIO, 3aIIUChIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEICTABIATh KOMIIJICKCHBIE YHCIa B aNreOpandeckoil U TPUrOHOMETPHUYECKol ¢opme,
BBITNOJIHATH apu(MeTHUECKIE ONepalii ¢ HUIMH U 300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHblE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX MTEPEX0/I0B;

OCYILECTBIISATh OTOOP KOPHEH MPH PEIIEeHUH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XoauMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJHO OMEPHPOBATH MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICJICTBUS, HAXOAUTh PEUICHHs] CUCTEMbI U COBOKYITHOCTEH
paloHaTbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPaBEHCTB;

pemiath paluoHaJIbHBbIC, HWPPAIMOHAIBHBIC, IIOKA3aTeNbHbIC, JOTapu(PMHUUYECKHE W
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepKalllie MOIYJIM U TTapaMeTphl;

MPUMEHSTH TpadUvIecKre METOIbI JUIsl PEIICHUS] YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C mapaMeTpaMu;

MOJICTTMPOBATh pEallbHbIC CHTYallMd Ha s3BIKE aureOpbl, COCTABIATH BBIPAKCHUS,
yYpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI 10 YCJIOBHIO 3a/1ayH, HCCIENIOBaTh MOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM armapara anreOpbl, MHTEPIPETUPOBATH MTOJIYICHHBIN PE3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpaQUKH KOMIO3HIMHA (DYHKIIUH C MMOMOIIBIO0 DJIEMEHTAPHOTO HCCIICIOBAHUS H
CBOICTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHHWW W HEPABEHCTB Ha KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPA(QUKH TPUTOHOMETPHUUCCKHUX (PYHKIIHIA,

MPUMEHSTh QYHKIUU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAHUS pealbHBIX MPOIECCOB.

Hauyana maTemaTnuyeckoro aHajamn3sa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOJbIIIEe U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3BOJHYIO JJI HAXOXKJICHUS HAWJIYUIIErO PEIICHUsS B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mpoiiecca, 3a1aHHOr0 (POoPMYJION MITH TpadUuKoMm;

CBOOOZHO OMEpUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBoOOpa3HbIe HIEMEHTApHBIX (YHKIMA MU BBIUUCIATH HHTErpan 1o ¢opmyne HeroToHa-
JleliOHMMA;

HAXOJIUTh TJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJ C IIOMOIIIBIO0 UHTETPaIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HA IMPUMEPE COCTABIICHHS
nudepeHIaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJAHBIE 33a4i, B TOM YHCJE COLHATbHO-YKOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIU3a.



TeMaTnyeckoe IVIAHMPOBAHME C yKa3aHUEM KOJIMYECTBA aKaJIEMUYECKUX YaCOB, OTBOJUMBIX HAa OCBOCHHE KAKIOW TEMbI y4eGHOIO
mpeaMeTa, ¥ BO3MOXKHOCTh HCIOJIB30BAaHUS 1O ATOW TeMe 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABISAIOIIMXCS y4eOHO-
METOJUYECKUMH MaTepuanamu (MyJIbTUMEIUHHbIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHMKHM U 3aJa4YHUKH, DJICKTPOHHbIE OHOIMOTEKH,
BUPTYaJlbHbIE J1TAOOPATOPUH, UTPOBBIE MPOrPaMMbl, KOJUIEKIMHU IUGPOBBIX 00pa3oBaTeNbHBIX PECYPCOB), UCIOIb3YEMbIMU AJisi OOy4YeHUS U
BOCIHUTAHUS PA3UYHBIX TPYMI MOJIb30BaTEJeH, MPEICTaBICHHBIMU B JJIEKTPOHHOM (IM(POBOM) BUAEC U PEANU3YIOUUMHU TUIAKTHYECKHE
Bo3moxHocTH KT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUH.

TemaTnueckoe TIaHUpOBaHKUE 1O anredpe u Havanam aHanmusa it 10-11 kimaccoB cocTaBiIeHO ¢ y4eToM paboyeil mporpaMMbl BOCIIMTAHUSL.
BocnurarensHpIil OTEHIMAT JAHHOTO YY4eOHOro MpeaMeTa O0ECHeYMBACT PEATH3ALUI0 CIEAYIOIIMX IIEJEBBIX NMPHOPUTETOB BOCHHTAHHS
oOyuaromuxcst OO0O:

1. Pa3BuTHEe IEHHOCTHOTO OTHOIIEHHS K TPYAy KaK OCHOBHOMY CIOCOOY JOCTM)KEHHS >KM3HEHHOTO OJIaromody4ds 4ellOBeKa, 3aJloTy €ro
YCIIEHIHOTO NMPO()ECCHOHAIBHOTO CaMOOTIPEICICHHUS U OIIYIIECHHs YBEPEHHOCTH B 3aBTPAILIHEM JTHE.

2. Pa3zBuTHE IIECHHOCTHOTO OTHOIIECHHS K cBoeMy OTedecTBy, CBOel Malioil u Oombioi PoruHe kak MecTy, B KOTOPOM YEJIOBEK BBHIPOC U MO3HAT
NepBbIC PAJOCTH U HEYJa4M, KOTOpas 3aBelllaHa eMy MpeIkaMu U KOTOPYIO HY>KHO 00eperarh.

3. PazButue HEHHOCTHOI'0 OTHOLICHUA K IMPUPOAC KAK HMCTOYHUKY KH3HU Ha 36MJ’I€, OCHOBEC CaMOro €¢ CymieCTBOBaHUA, HYX(HaIOHleﬁCH B
3allUTC U TOCTOSIHHOM BHUMAHUHN CO CTOPOHBI YCJIOBCKA.

4. Pa3BuTHE LICHHOCTHOI'O OTHOILIEHUS K 3HAHUSM KaK MHTEJUIEKTYalbHOMY pecypcy, obecreunBaroniemMy Oyayliee yeaoBeKa, Kak pe3ysabTaTy
KPOIMOTJIMBOIO, HO YBJIEKATEILHOI0 Y4eOHOr0 Tpy/Ia.

5. OpraHmaum{ HAaCTaBHUYCCTBA MOTUBHUPOBAHHBIX U OPYAUPOBAHHBIX YUAIUXCA HAJl UX HCYCIIEBAIOIIMMHU HUJIM HU3KO MOTHBUPOBAHHBIMU Ha
HN3YUCHUC MAaTEMATUKN OJHOKJIACCHUKAMH, JAOIICTO CONNAJIbHO 3HAYMMBbIH OITBIT COTpyAHHYCCTBA U B3aMMHOM IIOMOIIH.

6. YcraHoBIeHHE B3aMMOOTHOIIICHHH CY6LCKTOB ACATCIIbBHOCTH HA YPOKE KaK OTHOIIICHUH Cy6’beKTOB €IMHOM COBMECTHOM ACATCIIBHOCTH,
obecrieynBaeMoi O6IJ_II/IMI/I AKTUBHBIMU UHTCJUICKTYAaJIbHBIMU YCHIIUAMMU.



10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Konrpoabibie o0pa3oBaTe/bHbIE
padoThI pecypenI
MHO0K€eCTBO IEHCTBUTENbHBIX YNCET.
1 MHorowiensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUI
5 Oynkuuu 1 rpapuku. CreneHHas QyHKIMS ¢ 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1
Hppanuonaibuble ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpuyeckue BbIpaXXEHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
HenpepsiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 8




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Kourpoasusre o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 99 1
IPOM3BOIHOM
2 [TepBooOpa3Hast U HHTETpAI 12 1
3 ['paduiku TPUTOHOMETPHUYESCKUX (HYHKIIUH. 1 1
TpuronomeTpuyecKre HEpaBEHCTBA
4 HppanroHaibHble, TOKa3aTeIbHbIC H 24 1
Jorapu(pMHUECKUEC HEPABEHCTBA
KomriekcHbie yncna 10
HatypanbHble U 11e51b1e ynciia 10
CucreMbl parioHATBHBIX, HPPAMUOHATEHBIX
7 MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoJbHbIe
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI
pecypcsbl
DNEeKTPOHHBIN
MHoecTBO, Oniepauy HaJl MHOKECTBAMU U
1 . 1 y4eOHUK U
HX CBOMCTBa
3a/IaYHUK
DNEeKTPOHHBIN
2 Juarpammsbl Diinepa-Benna 1 y4eOHHK 1
3agauHuk POIII
DNEeKTPOHHBIN
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 yaeGHHK 1
ammapara Jjisl pelieHus 3a1a4 sanaunmk SKnacc
Panmonaneueie yncna. OOBIKHOBEHHBIE U DNEeKTPOHHBIN
4 JECSITUUHBIE TPOOH, TIPOLIEHTHI, 1 y4eOHUK U
OecKOHEYHbIE IEPUOANYECKHE APOoH 3a/Ia4HUK
. ONEeKTPOHHBIN
[Ipumenenue npoOeit U IPOLIEHTOB TSt
5 1 y4eOHUK U
SIICHUS TPUKJIAJIHBIX 3324
P p 3agauHuk POIIIL
. DIIEKTPOHHBIN
[Ipumenenue npoOeit 1 MPOLIEHTOB TS
6 1 y4eOHUK U
perieHust TPUKJIATHBIX 3a7a9
3agayHuk AKmacc
CraproBasi JUarHOCTHUKa
HeiicTBuTenbHble yncia. PaiimonaabHbIC U 1 DNEeKTPOHHBIN




UppalMOHAJIbHBIE YKCIIa

y4eOHUK U

3agayHuk POIII
ONEKTPOHHBIN
Apudmernueckre onepaum ¢
9 o y4eOHUK U
JNCHCTBUTEILHBIMH YUCIIAMHU
3anauHuk SKiace
. DIIEeKTPOHHBIN
Monyinb 1eiCTBUTENLHOTO YUCIA U €r0
10 . y4eOHHK U
CBOICTBa
3a/laYHUK
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa DNEKTPOHHBIH
11 OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa y4eOHUK U
BBEIYMCIICHUN 3agauHuk POII
OCHOBHBIE METO/IbI PEIICHUS LETbIX U DNEKTPOHHBIN
12 JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U y4eOHUK U
HEPaBEHCTB 3anaynuk AKnacc
OCHOBHBIE METO/IbI PEIIECHUS LETbIX U DNEKTPOHHBIN
13 TPOOHO-pallMOHATBHBIX YPABHEHUH U y4eOHUK U
HEPaBEHCTB 3a/la4YHUK
OCHOBHBIE METOIBI PEIIECHUS IENbIX U
14 JIpOOHO-paLMOHAIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB
MHoOrouneHs! OT OJHON EPEMEHHOM. ONEKTPOHHBIN
15 Jlenenrie MHOro4JieHa Ha MHOTOUJIEH C y4eOHUK U
ocratkoM. Teopema besy 3anaynuk AKmace
ONEKTPOHHBIN
16 MHoroumneHsl ¢ nensMu KodhpuiineHTamu. 5
€OHUK U
Teopema Buera i
3aJIaYHUK
. . ONEeKTPOHHBIH
17 Pemenue cucrem TMHEWHBIX YpaBHEHUM

y4eOHUK U




3agayauk POII

18 Pemenue cucreM TUHEHHBIX ypaBHEHUH
Martpuna cucTeMsl JINHEWHBIX YPaBHEHUMN. .
DIIEKTPOHHBIN
Onpenenurenb MaTpUIBI 2X2, €ro
19 . . y4eOHHK U
reOMETPUYECKUN CMBICT U CBOMCTBA;
3aJlaYHUK
BBIUHCJICHHE €r0 3HAYCHUS
Ornpenenurens MaTPUILBI 2X2, €ro DNEeKTPOHHBIN
20 TeOMETPUYECKUN CMBICIT U CBOMCTBA; y4eOHUK U
BBIYHCJICHUE €TI0 3HAUEHUA 3agauyHuk POIIL
ONEeKTPOHHBIN
[Ipumenenue onpeaenuTens Uil pelieHus
21 . . y4eOHUK U
CUCTEMBbI JINHEHHBIX ypaBHEHUI
3amauHuk SKimace
DNEeKTPOHHBIN
Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIBIO
22 . . y4eOHUK U
CUCTEMBI JINHEHHBIX YpaBHEHUN
3a/la4YHUK
ONEKTPOHHBIN
Pemenne npukiaaHbIX 3a1a4 ¢ TOMOIIBIO
23 . . y4eOHUK U
CUCTEMBI JINHEHHBIX ypaBHEHUN
3agaunuk POIII
KonTponbnas padorta Nel no teme:
24 "PannoHasbHbIE YpaBHEHUS U HEPABEHCTBA.
CucremMpl TMHENHBIX YpaBHEHUN"
OyHKIMS, CIOCOOBI 3aJaHUS PYHKIIHH. DIIEKTPOHHBIN
25 B3anmuo obpatubie pynkimn. Kommosumms y4eOHUK U
byHKIUH 3aJJauHUK
DIIEKTPOHHBIN
I'paduk pyHkumuu. dnemeHTapHbIE P
26 5 o " . y4eOHUK U
npeoOpa3oBaHus rpaduKoB KITHA
beobp P yH 3amaynuk POII
27 OO6nacTh orpeieneHus: © MHOYXKECTBO ONEKTPOHHBIN




3HadeHuil pyHkuuu. Hymu QyHkmm. y4eOHUK U
[IpomexyTKH 3HAK MOCTOSTHCTBA 3anaunuk AKmace
UérHble 1 HeYETHBIC (PYHKITHH. DNEeKTPOHHBIN
28 [Mepuognueckue pynkimu. [IpomexyTku y4eOHUK U
MOHOTOHHOCTH (DYHKITHH 3aJJauHUK
MakcumMyMbl U MUHUMYMBI () YHKIIHH. DIIEeKTPOHHBIN
29 HaubGounpiiee 1 HauMeHbIIIee 3HAUCHHE y4eOHHK U
(GyHKINN Ha TPOMEXKYTKE 3anayHuk POIII
. DIIEKTPOHHBIN
Jluneitnas, kBagpaTHU4Has u ApoOHO-
30 = y4eOHUK U
nuHeiHas pyHKIuu
sanaynuk AKmacc
ONEeKTPOHHBIN
DeMEeHTapHOE UCCIIEI0OBAaHUE U ITIOCTPOCHUE
31 . y4eOHUK U
rpadukoB 3TuX GpyHKUIUN
3aJIaYHHUK
39 DeMeHTapHOe UCCIIEIOBAaHUE U TOCTPOCHUE
rpadukoB 3TUX QyHKUINUN
ONEKTPOHHBIN
CreneHs ¢ 1e7bIM MOKa3aTesneM. bunom
33 y4eOHUK U
Herorona
3agayHuk AKimacc
34 CreneHsb ¢ 1e7bIM MOKa3aresneM. bunom
Herorona
DIIEKTPOHHBIN
CrenenHast GyHKITUS C HATypaTbHBIM U
35 . . y4eOHUK U
1eNbIM TokaszareneM. E€ cBoiicTBa u rpaduk
3agauHuk POIII
KontpomnsHas pabora Ne2 o teme:
36 "Crenennas ¢pynknus. E€ cBoiicTBa n
rpaduk"
37 Apudmerndeckuil KOpeHb HaTypaTbHON ONEKTPOHHBIN




CTEIIEHU U €T0 CBOMCTBA

y4eOHUK U

3aJauHUK
38 Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA
. ONIEKTPOHHBIN
IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, P
39 y4eOHHK U
COJIEpKALINX CTENIEHH U KOPHU
3anaunuk AKmace
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKALIUX CTENIEHH U KOPHU
ONEeKTPOHHBIN
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, P
41 y4eOHUK U
CoJIep KallMX CTENEHU U KOPHU
P P 3anayHuk POIII
WppaunonansHble ypaBHeHUs. OCHOBHBIE OEeKTPOHHBIN
42 METO/BbI PEIICHHS UPPALMOHAIBHBIX y4eOHUK U
YpaBHEHUU 3amaunHuk SKimace
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE ONEKTPOHHBIN
43 METO/Ibl PELIECHUS UPPALMOHAIBHBIX y4eOHUK U
YpaBHEHUN 3ala4HUK
WppanmonansHble ypaBHeHNs. OCHOBHbIE
44 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUH
DIIEKTPOHHBIN
PaBHOCMIIbHBIE TTIEpEXObl B PELHICHUH P
45 N y4eOHUK U
UppalMOHATIBHBIX YpaBHEHUI
bp P 3agauHuk JKnacc
46 PaBHOCHIIbHBIE TIEPEXOIbI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI
47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH ONEKTPOHHBIN
UPPaLMOHAIIBHBIX YpaBHEHUI y4eOHUK U




3agayauk POII

DIIEKTPOHHBII
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
48 o y4eOHUK U
UPPaIlMOHATILHBIX YPaBHEHUI
PP P 3anauHuk SKmace
CgoiicTBa 1 rpaduK KOpHs N-0i CTEIIEHU KaK DIIEKTPOHHBII
49 GbyHKIMH 0OpaTHOW CTENEHU ¢ HATypaJTbHBIM y4eOHHK U
MOoKa3areieM 3aJlaYHUK
CoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK DNEeKTPOHHBIN
50 GyHKIIMM 00paTHOM CTENEHU C HaTypalTbHBIM y4eOHUK U
oKasaTelieM 3agauyHuk POIII
KonTtpomnsHas padora Ne3 mo teme:
o1 "CBoiicTBa u rpaduk KOpHS N-0il CTENCHH.
Wppanmonanbuble ypaBHEHUS"
.. DNEeKTPOHHBIN
CreneHsb ¢ pallMOHAJIBHBIM [TOKA3aTENEM U €€
52 o y4eOHUK U
CBOICTBa
3a/la4YHUK
53 CreneHb ¢ pallMOHAJIbHBIM TIOKa3aTeneM U eé
CBOMCTBA
. DNEeKTPOHHBIN
CreneHb ¢ paliMOHAJILHBIM TIOKa3aTesneM U eé
54 y yueOHUK U
CBOHCTBa
3agauHukK SJIKnacc
" . DIIEKTPOHHBIN
[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
55 y4eOHUK U
rpaduk
3aJIaYHUK
1 dua DIIEKTPOHHBIN
CIOJIb30BaHueE Tpaduka KIIMH JUTS
56 P N yH y4eOHUK U
eIICHHs YpaBHEHHIA
P e 3agauduk POIII
57 Hcnonb3oBanue rpaduka GyHKIMM 115 ONEKTPOHHBIN




pelIeHusl ypaBHEHU I

y4eOHUK U
3anaynuk AKmacc

[TokazaTenbHbie ypaBHeHU. OCHOBHBIE DNEeKTPOHHBIN
58 METO/Ibl PEIIECHNUS [10KA3aTEIbHBIX y4eOHUK U
YpaBHEHUU 3aJa4HUK
[TokazatenbHbie ypaBHeHUS. OCHOBHbBIE DIIEeKTPOHHBIN
59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX y4eOHHK U
YpaBHEHUU 3agaunuk POIII
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/IbI PEIICHHUs TOKA3aTeIbHBIX
ypaBHEHUH
KonTponbnas padorta Ned o teme:
61 "IlokazarenpHas Gpynkius. [lokazarenbHbie
ypaBHeHUs"
ONEeKTPOHHBIN
62 Jlorapudwm gucia. CpoiicTsa jorapupma y4eOHUK U
3agauduk POIII
ONEKTPOHHBIN
63 Jlorapudwm gucna. CpoiicTsa iorapupma y4eOHUK U
3agayHuk AKimacc
ONEKTPOHHBIN
64 Jlorapudm uucna. CoiicTBa norapugpma y4eOHUK U
3aJJauHUK
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI
DIIEKTPOHHBIN
66 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI y4eOHUK U
sagayHuk AKmacc
67 [IpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX OEeKTPOHHBIN




norapu@mbl y4eOHUK U
3aJlaYHUK
. DNEeKTPOHHBIN
[IpeoOpa3oBanue BEIpaXKEHUN, COACPIKAIINX
68 y4eOHUK U
norapupmbl P3IIL
3ala4YHUK
69 [Ipeobpa3oBaHue BbIpaKEeHH, COIEepPIKALIUX
sorapudmbl
N . DNEeKTPOHHBIN
Jlorapudmuueckas Gpynkuus, e€ cBolcTBa U
70 y4eOHUK U
rpaduk
3a/IaYHUK
7 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpadux
DNEeKTPOHHBIN
Hcnons3oBanue rpaduka GyHKIUU AJs
2 o y4eOHUK U
pelIeHns] ypaBHEHUN
3agayHuk AKiacc
ONEKTPOHHBIN
Hcnonb3oBanue rpaduka GyHKIMH 115
73 . y4eOHUK U
pelLIeHNs] ypaBHEHUI
3aJJauHUK
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE DNEeKTPOHHBIN
74 METO/bI pelIeHus Iorapu(PMUIECKUX y4eOHUK U
YpaBHEHUH 3agaunuk POIII
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/Ibl pelIeHUs JorapuPpMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE DIIEKTPOHHBIN
76 METO/BI PEIICHHUS JIOTApUPMUUECKUX y4eOHUK U
YpaBHEHUU 3aJTaYHUK
77 PaBHOCMIIBHBIE IEPEXOBI B PELIEHUH ONEKTPOHHBIN




Jorapu(pMHUUECKUX YpaBHEHUN €OHHK U
ya
3agayHuk POIII
ONEKTPOHHBIN
PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUH
8 . y4eOHUK U
norapuMUYECKUX ypaBHEHUI
3anauHuk SKiace
Kontposnbnas padota NeS mo teme:
79 "Jlorapudmuueckas KIIUSL.
p YH
Jlorapudmuueckue ypaBHeHUs"
DNEeKTPOHHBIN
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
80 y4eOHUK U
YHCIIOBOTO apryMeHTa
PryM 3agauHuk POII
ONEeKTPOHHBIN
Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC
81 y4eOHUK U
YHCIIOBOTO apryMeHTa
sanaynuk AKmacc
ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC UICKTPOHHBL
82 ’ yIeOHUK U
YHCIIOBOTO apryMEHTa
3aJJauHUK
A ONEKTPOHHBIN
KCHUHYC, apKKOCHHYC M apKTaHT€HC
83 P ye @b yeuap y4eOHHK U
YHCIIOBOTO apryMEHTa
PIyM 3agauyduk POIIL
Tpuronomerpuyeckasi OKpy>KHOCTb, DNEeKTPOHHBIH
84 onpeeeHue TPUTOHOMETPUUYECKHUX y4eOHUK U
(GYHKIUI YMCIOBOTO apryMeHTa 3anayauk AKmacc
Tpuronomerpuyeckasi OKpy>XKHOCTb,
85 orpeJieIeHue TPUTOHOMETPUUYECKHIX
(GYHKIUI YMCIOBOTO apryMeHTa
ONEeKTPOHHBIH
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI

y4eOHUK U




3agayauk POII

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI
ONEKTPOHHBIN
88 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI y4eOHHK U
3aJlaYHUK
ONEKTPOHHBIN
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI y4eOHUK U
3agauyHuk POIIL
ONEeKTPOHHBIN
[IpeoOpa3oBaHUe TPUTOHOMETPUICCKUX
90 N y4eOHUK U
BBIpKEHU I
3amauHuk SKimace
o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKEHU I
ONEeKTPOHHBIN
[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX
92 . y4eOHUK U
BBIpKEHU N
3agaunuk POIII
ONEeKTPOHHBIN
[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
93 N y4eOHUK U
BBIpKEHU I
3agayHuk AKiacc
ONEeKTPOHHBIN
94 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN y4eOHUK U
3aJJauHUK
ONEKTPOHHBIN
95 Pemennie TpUroHoMeTpUYECKUX ypaBHEHUI y4eOHUK U
3agayHuk POIII
ONEKTPOHHBIN
96 Pemennie TpUroHOMeTpHUYECKUX ypaBHEHUI y4eOHUK U

3agauHuk SJIKnacc




97

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

DIIEKTPOHHBII
98 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI y4eOHUK U
3anayHuk POIII
DIIEKTPOHHBII
99 Pemenue TpuroHOMETpUYECKUX YpaBHEHUM y4eOHHK U
3anaynuk AKmacc
DNEeKTPOHHBIN
100 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUI y4eOHUK U
3aJJauHUK
KonTtponsHast pabora Neb o teme:
101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aAaHUS ONEeKTPOHHBIN
102 [ocienoBarebpHoCcTell. MeTon y4eOHUK U
MaTeMaTUYECKON MHTYKIINU 3agayHuk AKimacc
MOHOTOHHBIE U OTPAaHUYEHHBIE OEeKTPOHHBIN
103 nocieaoBarenbHocTu. Mcropus ananusa y4eOHUK U
0ECKOHEYHO MaJTbIX 3aJJauHUK
ONEKTPOHHBIN
104 Apudmernueckas nporpeccus y4eOHUK U
3anayauk POIII
DIIEKTPOHHBIN
105 I'eomeTprueckas nporpeccus y4eOHUK U
3agauHuk SJKnacc
DIIEKTPOHHBIN
beckoHeuyHO yObIBaromiasi reoMeTpruuecKast
106 y4eOHUK U

nporpeccus

3aJaYHUK




CymMma 6eckoHeuHO yObIBaroImei

ONEeKTPOHHBIN

107 . y4eOHHK U
reOMEeTPUUYECKOI Mporpeccuu
p porp 3agayHuk POIII
N . ONEKTPOHHBIN
JIuHeiHbIN U 3KCIOHEHIUANIBHBIN POCT.
108 y4eOHUK U
Hucno e. DopMyna CIOKHBIX ITPOLEHTOB
3anauHuk SKiace
. . DIIEKTPOHHBIN
JIuHeiHbIN U 3KCIOHEHIUANIBHBIN POCT.
109 y4eOHUK U
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB
3a/laYHUK
DNEeKTPOHHBIN
Hcnonb30BaHue mpoOrpeccuu Ajs perieHus
110 y4eOHUK U
€aJIbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
p p p p 3agauHuk POII
111 KonTponbnas padora Ne7 mo Teme:
"[locnenoBarenbHOCTH U TIporpeccun’
ONEeKTPOHHBIN
112 HenpepriBHble QYHKIIMN U X CBOWCTBA y4eOHUK U
3a/la4YHUK
ONEKTPOHHBIN
Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB
113 o . y4EeOHUK U
KITAH
o 3agauyduk POIIL
114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke
Croii b . DIIEKTPOHHBIN
BOICTBa KIIU{ HETIPEPHIBHBIX Ha
115 i PEp y4eOHUK U
OTpE3Ke
3aJJauHUK
DIIEKTPOHHBIN
MeTto MHTEpPBAJIOB JUIs pEIICHUS
116 y4eOHUK U

HEpPABEHCTB

3agauydauk POIII




MeTOI[ HWHTCPBAJIOB JIsA pCIICHUA

ONEeKTPOHHBIN

117 y4eOHHK U
HEpPaBEHCTB
3anaynuk AKmacc
118 MeTtoa HHTEpPBAJIOB JIJIs pEIICHUS
HEPaBEHCTB
. DIIEeKTPOHHBIN
IIpuMeHeHHe CBONWCTB HENTPEPBIBHBIX
119 o . y4eOHHK U
KLU 171 perieHust 3aa4
o P 3anayHuk POIII
. DIIEKTPOHHBIN
IIpuMeHeHMe CBOWCTB HENIPEPBIBHBIX
120 N y4eOHUK U
(GyHKUMH 1715 pelieHus 3a1a4
sanaynuk AKmacc
ONEeKTPOHHBIN
121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMU y4eOHUK U
3aJJauHUK
. DNEeKTPOHHBIN
Onpenenenue, TeOMETPUIECKUI CMBICI
122 . y4eOHUK U
MTPOU3BOIHOM
P 3agauduk POIII
. ONEKTPOHHBIN
Onpenenenve, GU3NYECKUN CMBICI
123 . y4EeOHUK U
MTPOU3BOIHOM
3agayHuk AKimacc
. ONEKTPOHHBIN
VYpaBHeHHE KacaTelbHOU K TpauKy
124 y4eOHUK U
byHKIIUN
3aJJauHUK
195 VYpaBHeHHEe KacaTeTbHOU K TpaduKy
byHKIIUU
DIIEKTPOHHBIN
126 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN y4eOHUK U

3agayHuk AKmacc




ONEeKTPOHHBIN

127 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI y4eOHHK U
3aJJauHUK
128 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN
DIIEeKTPOHHBIN
[Tpou3BoHast CYMMBI, IPOU3BEICHIS,
129 o . y4eOHHK U
YaCTHOT'O ¥ KOMITO3UIIUU KIUH
- 3amauHuk SKiace
DNEeKTPOHHBIN
[Tpou3BoHast CYyMMBI, IPOU3BEICHHS,
130 N y4eOHUK U
YaCTHOTO U KOMITO3UIMH (yHKIIUN
3aJJauHUK
DNEeKTPOHHBIN
KonTponbras padota Ne8 mo Teme: P
131 " \ y4eOHHK U
IIpouzBogHas
3agauyHuk POIII
ONEeKTPOHHBIN
132 Oo6o0m1aroree MOBTOPEHNE y4eOHHUK U
3agayHuk AKimacc
Oo6o0m1aroriee MOBTOpEHUE OEeKTPOHHBIN
133 y4eOHHUK U
3aJJauHUK
Oo6o0m1aroriee MOBTOpEHUE OEeKTPOHHBIN
134 y4eOHUK U
3agaunuk POIII
Oo6o0m1aromiee MOBTOPEHUE DEeKTPOHHBIN
135 y4eOHUK U
3agauHuk JKnacc
136 O6o0061matoniee MOBTOpPEHKE ONEeKTPOHHBIH

y4eOHUK U




3aJa4YHHUK

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136




11 KJIACC

Ne i/

Tema ypoka

[IpumeHeHnue nporu3BOIHON K
UCCJIEIOBAaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K

HCCIICAOBAHUIO (1)YHKI_II/II‘/’I Ha MOHOTOHHOCTBH
H DKCTPECMYMBbI

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTB
U DKCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
MCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD
Y BKCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
WCCJICIOBAaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1
HAaMMEHBILIETO 3HAYEHUSI HEMPEPHIBHON
(byHKIMU Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIETO 1




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIMU HA OTpE3Ke

12

Haxoxnenne HanOoIpIIero u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

IIpumenenre npou3BOIHOM IS
HAXO0XKJICHUS HAWJTYUIIIEro PEIICHUs B
MPUKJIAHBIX 33/1a4ax

14

15

16

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWITY4YlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

[IpumeneHnre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3alaHHoro GopMysIon WiIH
rpadpukom




17 Kommozuius ¢pyHKImi

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuuit

20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

99 KonTtponsHas pabdora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO MPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHI.
[TpaBuia Hax0XkI€HUS IEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 3TIeMEHTAPHBIX (DYHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

26 WHurerpair. ' eoMeTpU4ECKUN CMBICIT
MHTETpasia

97 Brruncnenue onpenea€éHHOro HHTErpaia mno
dopmyne Hetorona-Jleitbnuia

28 Brruucnenue onpenenéHHOro HHTErpaia 1mno
dbopmyne Herotona-Jleitoaura

29 [IpumeHeHne nHTerpana i HaxoXACHUS
TJIOMIAJIEH TUIOCKUX (pHUTYp

30 [IpumeHnenne nHTerpana i HaxoXACHUS
00BEMOB reOMETPUYECKHX Tel

31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii muddepeHraITbHbIX

32 .
ypaBHEHUU
Marematrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIILIO
Qg depeHInaIbHbIX ypaBHEHUN

34 Kontposbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpuyeckue GyHKIIHH, UX
CBOIicTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
KonTtponsnas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (QYHKINH. 1
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEILICHUS 1
IOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI peILICHUS 1
IOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIlICHUS 1
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS 1
J0rapupMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS 1
norapu(pMUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS 1
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS 1
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS 1
UppaIMOHATHLHBIX HEPABEHCTB

58 OcHOBHBIE METO/BI PELLICHUS 1




UPPALMOHAJILHBIX HEPABEHCTB

OcCHOBHBIE MCTOBI pCHICHUSA

> UppaMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbHBIX HEPABEHCTB

61 I'padmueckue MeTOIBI pelIeHUS
UppaMOHATIBHBIX YPaBHEHUN

62 I'paduueckue MeTobl pelIeHus
UppaMOHATIFHBIX YPaBHEHUN

63 I'paduueckue MeTobl perIeHus
[OKa3aTeIbHbIX YpaBHEHUN

64 I'paduaeckue MeTO Bl pemIeHHS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTobl peleHus
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTOIbI perIeHus
J0rapupMHUECKUX HEPABEHCTB

67 I'paduaeckne MeTOBI pemeHHS
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTObl perIeHus

68 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl peneHus

69 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
['paduueckue METOIBI perIeHuUS

70 NOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX

HCPAaBCHCTB




71

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuoHanbHele,
NoKa3aTebHbIC U JIoTapuMuiecKkue
HepaBeHcTBa"

73

74

75

KomruiekcHbie uncia. Anredbpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YHClIa

KommuiekcHbie uncna. AnreOpanueckas u

TPUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

ApudmeTndeckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

76

77

78

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU 4YHCJIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH
N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHUCJIa

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O 4uCia

[IpuMeHeHrne KOMIUIEKCHBIX YHMCEIT JUIst

peHiCHuA (I)I/I3I/I‘-ICCKI/IX U TCOMCTPUICCKUX
3aaad

82

KonTponbhas pabota: "KomriekcHsie




yycia'

83 HarypanbHble U 11e51ble Yrciia

84 Harypasibnbie u nienbie yucia

85 [IpumMeHeHre MPU3HAKOB AETUMOCTH HENbIX
yucel

86 [TprMeHeHne NPU3HAKOB JIEIUMOCTH LIEIIbIX
qucen

87 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENBIX
gucen: HOJl m HOK

88 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX
gucen: HOJl m HOK

89 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX
YHCeN: OCTATKU [0 MOJTYJIO

90 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENBIX
YHCeJl: OCTaTKU [0 MOYJIIO
[TpuMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX

91 qricen: anropuT™ EBkiuna s pemeHus
3a/1a4 B LIEJIBIX YKcIax

92 Konrtponbnas pabora: "Teopus nensix
yucen"
CucreMa 1 COBOKYITHOCTh ypaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBHUS
CucremMa 1 COBOKYTHOCTh ypaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

COBOKYITHOCTEMN pallMOHaJIbHBIX YPaBHEHUM




OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIliOHAIbHBIX
ypaBHEHUH

97 OcHOBHBIE MCTObI pCIICHUA CUCTCM U
COBOKYITHOCTEW IOKAa3aTEIbHbIX YPAaBHECHUN

OcCHOBHBIE MCTOABI pECIICHUA CUCTEM U

98
COBOKYITHOCTCH IMOKA3aTCIbHBIX YPAaBHCHUU

OCHOBHBIE METOIbI PEILICHUSI CUCTEM U
99 COBOKYITHOCTEH JorapupMuueckux
YpaBHEHUN

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKIX
YpaBHEHUU

[IprMeHeHne cucTeM K PELICHHI0
MaTeMaTUYeCKUX 3ajad U 3a7a4 u3

101 Pa3IUYHBIX 00JaCTe! HayKH U peasibHOM
YKU3HU, UTHTEPIIPETaLus OTy4YEeHHBIX
pE3yJIBTaTOB

[IpuMeHeHne cUCTEeM K PEIEHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 Pa3IUYHBIX 00JaCTe! HayKH U pealibHOM
KHU3HHU, HHTEPIPETALNS TOTYICHHBIX
pe3yiIbTaToB

[IpuMeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYECKUX 3a/1a4 U 3a1a4 M3

103 pa3nuuHBIX 00J1acTeil HAYKH U pealbHOM
KHM3HU, HHTEPIPETAIHS TIOTYUYSHHBIX
pe3yJIbTaToB




KonTponpHas padora: "Cucremsl
palMOHABHBIX, HPPAIIMOHATBHBIX

104 MOKAa3aTeNbHbBIX U JOrapu(OMUUYECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbie HEpaBeHCTBA C
napaMeTpamu

107 PanrionanbHbBIE CUCTEMBI ¢ TTapaMeTpaMu

108 WppanuonanbHbie ypaBHEHUS, HEPABEHCTBA
C TmapaMeTpaMu

109 HppanroHanbHbIE CUCTEMBI C TTapaMeTpamMu

110 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToxazaTenbHBIC CHCTEMBI C TApaMETPaMHU

112 Jlorapudmuueckre ypaBHeHuUs,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI €
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpruuecKrue HEPABEHCTBA C
napaMeTpamu

116 TpuroHOMETpUYECKHE CHCTEMBI C
napameTpamu
[TocTpoenue u uccienoBanue

117 MaTeMaTHUYECKUX MOJIENIeH peaTbHbIX

CUTYalHi C IOMOIIbIO YPABHEHUN C
rnapaMeTpaMmu




IToctpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX

118
CUTYalUi C MOMOIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu
ITocTtpoenue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIENEH peabHbIX
CUTYallMi C MOMOILIbIO CUCTEM yYpaBHEHUH C
napaMeTpamu

120 KonTtponpnas pabdora: "3anaun ¢
napamerpamu”

121 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS

123 3HaHui: "YpaBHeHus. Crucremsl
ypaBHEHUI"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuii: "HepaBencrtna"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "HepaBencrtsa"

126 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "HepaBencrsa"

127 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs
3Hanuil: "[IponsBonHas n e€ npumeHexue"

128 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS




3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH 1
3HaHui: "OyHKIUN"

132 [ToBTOpeHnue, 06001EeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyukiun"

133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATHU3 AL 1
3HaHui: "OyHkun"

134 HroroBast KoHTpoIbHAs paboTa

135 Hroroas xouTpoapHas pabora

136 HOBTOPeHHe, 0000111eHNE, CHCTEeMaTH3aIUs 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







OueHoyHbIe MaTEPHAIbI
10 kiace

Beoonasa xkonmponvnasa paboma Nel
572-579
1.Boruncnure: ————
5—8
2.Haiinute 3HaueHUE BhIpaKeHUs: (2X + 3y)2 +4x(2x - 3y)npux =3,y =2
3.Pemmte HepaBeHCTBO: 6X —2 >4x — 1

4.BpImucaHo HECKOJIBKO TMOCIIE0BATEIBHBIX WICHOB apuMETHUYECKON ITporpeccu: ...; -10; x; -
14; -16; .... Haligute X.

¥ o ¥ 2
5.Haigure BOMcaHHbIM yroJi, Onuparomuucs Ha Ayry, KOTopast COCTaBJISICT y OKPY’KHOCTH.

6.113 900 HOBBIX (pireri-kapT B cpeHeM 54 He MPUToIHbI 171 3anmucu. KakoBa BEpOsSTHOCTB TOTO,
YTO CJIy4aiiHO BbIOpaHHasl (pyiemni-kapTa NpuroHa Jiisi 3aucu?

7.YCTaHOBUTE COOTBETCTBUE MEXKY BEIIMYMHAMH U UX BO3MOXKHBIMH 3HAUEHUSMU: K KKIOMY
AJIEMEHTY TMEePBOT0 CTOJIONA MOAOEPUTE COOTBETCTBYIOIINI 3JIEMEHT M3 BTOPOTO CTOJIOIA.

BEJIMYNHBI BO3MOXHbIE 3HAUYEHU A
A) macca pyT60aBHOTO MAYa 1) I8 xr
b) Macca nosxieBoii Karum 2)28T
B) macca B3pocioro 6eremota 3) 20 mr
I') macca cTupalibHOM MallIMHBI 4)750r

Yacrs 2
8.Pemmre ypaBHeHue: x> +4x%=4x+ 16

x* + 3y? =31

9.Pemmre cucteMy ypaBHEHUIA: {sz +6y% = 31x

10.IToctpoiite rpaduk GyHKIUHU y = X2+ 4x - 3. Onpenennre, IpU KakKUX 3HAYECHUSX a IIpsMast
y = a uMeeT ¢ rpadukoM QyHKIIMH OIHY OOIIYIO TOUKY.

Koumponvnas paooma Ne2 no meme ""Payuonanvuvie ypasnenus u

Hepasencmea. Cucmemul 1uHeiuHvlx ypasuenui'
Pemure ypaBHeHue:
1)81x*- 64 =0
x—1 7—x

)

x+7  9+x
3) (-6 —x)(x2-16)=0
4)x(x—3)(x—9) —0
3x-27

5 (x2-x—13+x+3)(x-4)=1



6)x+5)x-1)(x+4)x =176

o 4x1 X2
7)Haiiaute 3HaueHUE BbIpAXKEHUS

2
. » CCII X1, Xz — KOPHH YPaBHEHHUSA 25x°—-60x—-25=0
2

X1

Konmponwvnuaa paooma Ne3 no meme "Cmenennan goynkyusn. E¢ ceoiicmea u
cpagux"”’

1.Boruncnure: a) 473; 6)(;)_1; B) 16Y4- 125"

1 1
2.Vupocture: a) (mz + n)? + (mz — n)?;

1 1 1 1 1 1
0) (mz - n%) (mz + n#);B)(mz - n)(M+ mzn +n?)
1 1 1 1

3.Boiunciure: (62 — 22)% + (62 + 22)2
4.Cokparute 1po0b: -

x2+y2
5.ITocrpoiite rpapuk GyHKIMU y = 2" - 3, OMHMIINATE €r0 CBOMCTBA
6.Borancimre: (0,001)™ + (6°%) - 242772 —27 - 3% . 812

Koumponvnaa paooma Ned no meme: ""Ceoiicmea u 2pagpuk Kkopusa n-oii

cmenenu. Uppauyuonanvnsie ypagnenun'
1. HalinuTe 3HaYyeHUE BBIPAKEHHUS:

1) 4-27% :2) 64 ° . 3) 625°7 4y

2. YOpOoCTUTE BBIPAKEHUE:

2ya’a’ ;g a‘:a; g)
3. Pemmre ypaBuenue V3x+10=x

4. Cokpatute Apo0b:

4 | |

a—11a’ xi—y"
-z L T

El L L
1) a—11 :2) X104 yt0 3).

g

5. Pemure ypaBHeHue:
1) Vx+I+x+1=6 : 9) Vx¥1—12—x=1

6. Pemmure nepasencrpo v 10x+11<x

Konmponvnuaa paooma Ne5 no meme: "Ilokazamenvnan Qpynxkyus.
Iokazamenvuwvie ypasnenun'

1.Ioctpoiite rpaduk pyskmmn y = 32-2



2.Pemmnte ypasuenue:a)(1/3)* =9 62> " =8
3. Peumte ypaHenune: 3* 71— 3*=18
4. Haiiiute cymmy KOpHeil ypaBHenust 24" - 52" +2 =0

Koumponvnuas paboma Neb no meme "Jlozapugpmuueckan pynkuyus.
Jlozapugpmuueckue ypasenenusn'
1. Boruucnure: a) 190,01 —log, i+ Ine?;
(251085(v3- 1) 4 glogz(v3 +1)) logs 5
logz 625
2. Pemure ypaBHEeHME:
A) logzx + 6logax + 9logex = 14; 6)(x + 1)'08s&+1 = 625
3. Pemnte ypaBHEeHHE;
a)(1/3) 2 +5- (13— (13)* =T;
0)log2’x - 2logx —3 =0; B)l0g12(2Xx + 1)=-2

Koumponvnas paboma Ne7 no meme: ""Tpuzonomempuueckue eblparxcenus u

mpuzoHomempuueckue ypasHenus'"’

cos2a .
1.Yopocrute: a) ————— — sin a;
cosa—sina

6) cos(a + B) + 2sin a sin 8, BerauciuTe pu @ — ff = T;

\sin(ﬂ—a) cos(g—a)

+sin’a
}tg(n+a') ctg(%n—a)

2. Beruuciute:sin 2004° cos 1974° — sin 1974%c0s2004°

3.sina =0,8; % < a < m. Haittu sin 2«

4.Pemnte ypaBHEHHE: a)Sin (ZX - g) = 0;6)tg3x = V3;
B)sin®X + 3sinx — 4 = 0; r)2cos?X — 5sinx + 1= 0

Koumponvnas paooma Ne8 no meme "Ilocnedosamenvnocmu u npozpeccuu'’

1. Tana apucdmerunueckas nporpeccus 30; 34; ...
a) CoctaBbTe (hOpMYIy N — TO WICHA MPOTPECCHUH.
6) Haiitu 7 — i unen nporpeccuu.

-1 L
; =
2. Jlana reoMeTpHuecKas Iporpeccus 39
a) HailiTu 4eTBEPTHIN 4IEH IPOTPECCHH;

6) Haiigute cymMy nepBbIX YETHIPEX YWIEHOB MPOTPECCHH.

3. Jlana apudMeTHUeCKas NPOTpeccHs, B KOTOPoit "3~ 15/c,=-12
a) HaiinuTe nepBblii wieH U pa3HOCTh IPOTPECCHH.

6) Haiitu cymmy nepBbix 10 4I€HOB POrPECCHH.

4. Apudmerndeckas nporpeccus 3anana Gopmynon %=4n—3L1 Haitnure cymmy nepBbix 8
YJIEHOB MPOTPECCHH.
c,=80,g= €.

5. B reomeTpuyeCcKor mporpeccuu —4. Haitnure



. 1
b,=21g==
6. HaiiTu cymmy nepBBIX TpeX YWIEHOB F€OMETPUUYECKOI MPOrpeccu, eciiu 4

7. HaiiTu cymMy Bcex HaTypajbHBIX ABYX3HAUHbBIX YMCEIl, KPATHBIX 8.

Koumponvnas paboma Ne9 no meme: "Ilpouzeoonan’

1. Haitgure f'(X) 1 f'(Xo), ecim: a)f(x) = 3x° — 12x2 + 6x + 2, Xo= 1; 6) f(X)= xSinX, Xo = 7/2.
2. Haiigure f(X), ecm: a)f(X) = (2x + 1) : (x — 3);

6) f(x)= 5 >Vx3; B) f(x) = 5% r) f(x) = V2x — 1

3. Beruucnute 3HaueHne MPOM3BOIHON QyHKIMHU y = tg2X B TOUKE Xo = - 1/4.

4. HaiimuTe Bce 3HaUEHUS X, MPU KKJIOM U3 KOTOPBIX MPOU3BOHAS PYHKIHMH Y = X* - 6x* + 9X —
11 paBna 0.

5. Haiire f'(X), ecn a) f(X) = 6/2Vx + 33Vx%; 6) f(x) = In(3 + 2x); B) f(x) = Vx2 +
2x +3.

6. Touka ABMXeTCs MO MPSAMOiL. 3aBUCUMOCTh €€ KOOPAUHATHI X OT BpeMmeHu t 3aana ¢popmynoit

x = 13 + 10t - 5t>. Haiinure MOMEHT BpeMeHHU {, KOr/1a TOYKa OCTAaHOBHUTCS.






