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MNOSCHUTEJBbHASA 3AIINCKA

PabGouast mporpamma ydeOHOro Kypca «Anredpa W Hadajlia MaTEMaTHYECKOTO
aHanu3a» 0a30BOT0 ypoBHs Ay oOydarommxces 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
®deepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro OOIIEero
oOpa3zoBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, NPEIBABIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAIUIUNA POCCUHCKOTO oOpa3zoBanus. Peanm3arus
MporpaMMbl OOECIIEUUBAET OBJIAJECHUE KIIOUYEBBIMH KOMIIETCHIUSAMH, COCTABISIOIIMMU
OCHOBY JUI1  CaMOpPa3BUTUS W  HEOPEpPHIBHOTO  00pa3oBaHUs,  IEIOCTHOCTh
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U NMO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

[Tpu peanmzaruu pabodeii mporpamMmbl alIreOpe 1 HayajiaM MaTeMaTHIeCKOTO aHAIH3a
TaKK€ YUTECHBI IIEJIM U 33/1a4l BOCHUTATEILHON MPOTPaMMBbI IIKOJIbI, SIBJISIFOIIEHCS 4aCThIO

OOII OO0 mKOJILI.
HEJIU N3YUEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauajga MaTeMaTHIECKOTO aHAJIN3ay SIBJISICTCS OJHUM W3 Hanboiee
3HAYUMBIX B IPOTPAMME CTaPIICH IITKOJIBI, TOCKOIBKY, C OJJHOW CTOPOHBI, OH 00eCIIeYnBaeT
WHCTPYMEHTAJIbHYIO 0a3y I M3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C IPYTOM
CTOPOHBI, (POPMHUPYET JOTHUECKOE W aOCTPAKTHOE MBINIJICHUE YYAIIUXCS Ha YpPOBHE,
HEOOXOJMMOM IS OCBOCHUS KypcoB HH(POPMATUKH, OOIIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTH. B pamMkax JaHHOTO Kypca ydaliuecs: OBJIaJCBalOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpas GopMyIUpyeT CBOU TOCTHKEHUS B MATEMATHIECKOU (hopMme.

Kypc anreOpbl m Hadan MaTEeMaTHYECKOTO aHaIM3a 3aKJIaIbIBA€T OCHOBY IS
YCIICITHOTO OBJAJACHUSA 3aKOHAMU (HU3UKH, XUMHUH, OMOJIOTMH, MOHUMAaHHUS OCHOBHBIX
TCHJICHIIUH SKOHOMHKH U1 OOIIECTBEHHON JKM3HU, TIO3BOJISIET OPHUCHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPECHHO MCIIOJIH30BaTh UX B
MMOBCEHEBHON XM3HU. B TOke BpeMs OBIaJicHHE aOCTPAKTHBIMHU M JIOTUYECKH CTPOTUMU
MaTeMaTHYECKUMH KOHCTPYKIMSIMH DPa3BUBacT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPJKJICHHS, UCITOIH30BaTh 0000IIEHNE W KOHKPETH3AIIHIO,
a0CTparupoBaHUEe W aHAJIOTHIO, (OPMHUPYET KPeaTHBHOE M KPUTHYECKOE MbIINUIcHHEe. B
XOJIe U3y4YeHUs anreOphl M Hadall MATeMAaTUYeCKOTO aHAJIM3a B CTAPIICH IIKOJIE yJanuecs
MOJTY9YarOT HOBBIA OIBIT PEHICHUS TPUKIAIHBIX 3a/1ad, CaMOCTOSTEIBLHOTO IOCTPOCHUS
MaTeMaTHYECKUX MOJICIICH PeaIbHBIX CUTYAIlUd U MHTEPIPETAINH ITOTYICHHBIX PEIICHHM,
3HAKOMSITCS C TMPUMEpPaMHU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U B
HCKYCCTBE, C BBIJAIONTUMUCS MaTEMAaTHUECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oOnagaeT 3HaYUTEIbHBIM BOCHHMTATCIBHBIM  IMOTEHIIMAIOM, KOTOPBIU
peanu3yeTcs Kak 4epe3 yu4eOHbIM MaTepuall, CIOCOOCTBYIONTUH (DOPMUPOBAHHIO HAYIHOTO
MHUPOBO33pEHHUsA, TaK M uepe3 cnenupuky ydeOHON [eATeTbHOCTH, TpeOyromen
CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, NPOJOJDKUTEIHLHOM KOHIEHTPAIIMM BHUMAHHS U
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTar.

B ocHoBe MeTouku 00ydeHus anredpe U HadajaaM MaTeMaTHISCKOTO aHAIHM3a JICKUT
JeSATETLHOCTHBIN TIPUHIIAIT 00yYEHUSI.



Crpykrypa Kypca «Anredpa W Hauajga MaTE€MaTHYE€CKOTO aHAIM3a» BKIIOYAET
CJIEIYIOLIUE COAEPKATEIbHO-METOINYECKHE TUHUM: «HKcia 1 BeIYUCHEHUS Y, « DyHKIMMN 1
rpagukn», «YpaBHEHUST U HepaBeHCTBay, «Haudama wmaTeMaTHYECKOTO aHalM3ay,
«MHOXkeCTBa U JIOTHKa». Bce 0CHOBHBIE COZIEp&KATETbHO-METOAUYECKUE JIMHUY U3y4arOTCs
Ha MPOTSKEHUU JIBYX JIET OOy4eHHUsI B CTApIIEH IKOJIE, €CTECTBEHHO JOIOJHSS IpYT Apyra
M TOCTENEHHO HAChIAsACh HOBBIMH TE€MaMHM M pas3aenaMmu. [[aHHBI Kypc sBIseTcs
WHTETPAaTUBHBIM, TIOCKOJbKY OOBEeIMHSET B ce0€  COAEp)KaHHE  HECKOJbKUX
MaTEeMaTUYECKUX JUCIHUILIUH: anreOpa, TPUrOHOMETPUS, MAaTEMAaTUUECKUN aHaJTU3, TEOPHs
MHOXKecTB U Jp. [lo Mepe Toro kak ydamuecs OBJIaJ€BAlOT BCE 0OoJiee MIUPOKUM
MaTEeMaTHYECKUM amapaToM, Y HUX MOCJIE0BATENbHO (POPMUPYETCS U COBEPIIIEHCTBYETCS
YMEHUE CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEaJbHON CHUTyallud, NMPUMEHATH 3HAHMS,
MOJIyYeHHbIE B Kypce «AireOpa M Hayala MaTeMAaTHYECKOrO aHajau3a», IS PEIICHHS
CaMOCTOSATENIbHO  COPMYJIMPOBAHHOM  MaTeMaTHYecKoW  3ajadd, a  3aTeM
MHTEPIPETUPOBATH MMOTYUYECHHBIN pe3yJIbTaT.

CopnepxxarenpHO-MeTOAUYECKass JIMHUA «YKclia M BBIUMCICHUS»  3aBEpPIIACT
(hopMHpOBaHNE HABBIKOB UCIOJIb30BAHUS IEUCTBUTENBHBIX YUCEN, KOTOPOE ObLIO HAYaTO B
OCHOBHOM mikosie. B crapmield mkone oco0oe BHUMaHuE yaensercs (OPMHUPOBAHUIO
MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIONIUX B CEOSl MCIOIB30BAHUE PA3IMYHBIX
dbopM 3amucu JEUCTBUTEIBHOTO YHCIIA, YMEHHE PAllMOHAIBHO BBITIOJHATH JEHCTBUSA C
HUMH, J€JlaTh NPHUKUIKY, OLEHUBATH pe3ynbTaT. OOydaromuecss MMOIy4YaloT HaBBIKH
NPUOIMKEHHBIX BBIYMCIICHUHN, BBIIOJTHEHUS JACUCTBUM C YHCIaMH, 3alUCAaHHBIMU B
CTaHAapTHOM (popMme, UCTIOJIB30BAHUSI MATEMATHUYECKIUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX
BBIPAKCHUM.

JInnus «YpaBHEHHS 1 HEPABEHCTBA) PEaIM3yeTcsl Ha MPOTSKEHUU BCEro 00yUEHUs B
CTapllel IIKOJe, MOCKOJbKY B Ka)XIOM pa3jeiie MporpamMbl NPeIyCMOTPEHO pPELIECHUE
COOTBETCTBYIOIIMX 3a1ad. OOyyaromuecs OBJIAJEBAIOT PA3IMUYHBIMU METOJAMU PEIIEHUS
[EJIbIX, pPAIMOHANBHBIX, WPPAIMOHAIBHBIX, [OKAa3aTeIbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHHUI, HEPAaBEHCTB U UX cucteM. [lomydyeHHblE yMeHUs
UCIIOJIB3YIOTCSL TPU HCCIEIOBAHUM (PYHKIMI C TMOMOIIbIO MPOU3BOJHOM, pELIEHUU
NPUKIAAHBIX 3a/lad W 3a/ad Ha HAaxOXKJEHHWE HauOOJBIIMX W HAWMEHBIIUX 3HAYEHUU
bynkuun. JlaHHas conxep:kaTeNbHas JIMHUS BKJIIOYaeT B ceOs Takxke (OpMHUpPOBAHUE
YMEHUN BBINIONHATH pacu€rhl Mo (opmyiaM, MpeoOpa3oBaHUs IENbIX, PAIMOHAIBHBIX,
MppalMOHAIbHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHI, @ TAKKE BBIPAXKEHUI, COIEPIKALUX
cTeneHu u jorapudmel. biarogaps u3yyeHuo aliredpanyeckoro Marepuasna IpoUCXoIUT
JanbHeilee pa3BUTHE AJITOPUTMHUYECKOIO M aOCTPAKTHOTO MBILIIJICHUS y4yaluxcs,
(bOpMHUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYXIACHUHN, pabOThl ¢ CUMBOJIBHBIMHU (POPMAMH,
IIPEACTABICHNUS] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJIE€ PAaBEHCTB U HEPABEHCTB.
AnreOpa npejnaraetT 3(QQGEeKTUBHbIE WHCTPYMEHTHI [JIsl PELIEHUS NPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJISIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa
HayKU.

ConepxarenbHo-MeToau4ecKas TuHUsS «DyHKIMN U rpad UK TECHO MEePeTIeTaeTCs
C APYrUMU JUHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICJE 33Ja€T MOCIEA0BATEIbHOCTh
W3yueHHs Mmarepuana. V3ydeHue CTeneHHOM, IoKa3aTelbHOU, jorapu@Muyeckod u



TPUTOHOMETPUUECKUX (YHKIUI, UX CBOMCTB M rpauKOB, UCIOIb30BAaHUE PYHKIIMMA IS
pelieHus 3a7ad U3 APYrux yuyeOHbBIX MPEeIMETOB U PeaJbHON KM3HU TECHO CBA3AHO KaK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM YpPaBHEHUM M HEpaBeHCTB. lIpu sTom
OoJpIIOe  BHUMaHWE yaenseTcs (OPMHUPOBAHUIO YMEHHsI BbIpaxaTh (opMmyIamMu
3aBUCUMOCTH MEXAY pa3IMYHBIMU BEJIMYMHAMH, HCCIEIOBATh IMOJIy4YeHHbIE (YHKIINHU,
CTpOUTh WX Tpaduku. Matepuan 3TOH coaepkKaTeNbHOM JMHUM HAIlleJIeH Ha pPa3BUTHE
YMEHHMM W HaBBIKOB, NO3BOJIIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXAY BEIUYMHAMHU B
pazimuHor ¢dopMme: aHAJIUTHYECKOM, Tpaduyeckod U cloBecHOW. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 00O0OIICHHIO U
KOHKPETHU3al1H, UCIIOIb30BaHUIO AHAJIOTUH.

CopnepxarenpHass JmHUA «Havyana wmaTemaTmdeckoro aHainusa»  MO3BOJISET
CYLIECTBEHHO pPACIIMPUTh KpPyr KaK MaTEeMaTHMYECKHMX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaIOIUMCs, Y KOTOPBIX MOSBIISIETCS] BO3MOKHOCTb HCCIIEIOBATh U CTPOUTH
rpaguky QyHKIMM, ONpeNesaTh X HauOOJIbIIMEe U HAUMEHbIIINE 3HAYEHUS, BBIYHCIIATH
wiomagu Guryp u o0ObEMBI TN, HAXOIUTh CKOPOCTH U YCKOPEHHMs mpoueccoB. /laHHas
COZIepIKaTeNIbHAS JTMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MATEMATHYECKUX
MOJIEJIEN pealIbHbIX CUTYaLUi, HAaXO0KICHU HAWIYYLIErO PEIICHNs B IIPUKIIAJHBIX, B TOM
YHUCJIE COLMAIIBHO-DKOHOMHUYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOIO
aHaJIi3a CIOCOOCTBYET Pa3BUTHIO A0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOI0 U KPEaTUBHOTO
MBIIUIEHNS, (OPMUPOBAHUIO YMEHUN PaclO3HABATH MPOSBICHUSA 3aKOHOB MAaTEMATHKHU B
HayKe, TEeXHUKE W HUcKyccTBe. OOydaroniyecss y3HAKOT O BBLAAIOLIIMXCS pe3yJbTaTax,
MOJIyYEHHBIX B XOJ€ PA3BUTHUS MATEMATUKH KaK HayKH, U UX aBTOPAX.

CopnepxarenpHo-MeToauYeCKass JHMHUS «MHOXECTBA M JIOTUKa» B OCHOBHOM
ITOCBSIIIEHA JJIEMEHTAM TEOPUU MHOMKECTB. T€OpPETUKO-MHOKECTBEHHBIE NPEICTABICHUS
MIPOHMU3BIBAIOT BECh KYPC IIKOJIbHOI MaTeMaTHUKH U MPEIaraloT Haubosee yHuBepcalbHbIN
A3BIK, OOBEAUHSIOIIMN BCE pa3fesbl MaTEMAaTUKU U €€ MPUIOKEHUM, OHHM CBSI3bIBAIOT
pasHble MaTEeMaTUYECKME IUCLMIUIMHBI B enuHoe mnenoe. Ilosromy BakHO naTh
BO3MOKHOCTb IIKOJIBHUKY IIOHMMaTb TEOPETUKO-MHOXKECTBEHHBIN S3BbIK COBPEMEHHOU
MAaTeMaTUKHU U UCIIOJIB30BATh €T0 [l BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «AnreOpa u Havajla MAaTeMaTHYECKOTO aHaINW3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOTO MOJAEIMPOBAHUS, KOTOPbIE MPHU3BaHbl CHOPMUPOBATH HABBIKH
IIOCTPOCHUSI MOJEJEH PEAJbHBIX CUTYallMd, UCCIEIOBAHUSA 3TUX MOJEIEH C ITOMOILIBIO
anmapara ajareOpbl M MAaTeMaTU4YeCKOro aHajlu3a M UHTEpIpeTalud TOTyYeHHbIX
pe3yabpTaroB. Takue 3aJaHus BIUIETEHbI B KAKIBIA U3 Pa3/I€NIOB MPOrPAMMBI, OCKOJIBbKY
BECh Marepuall Kypca MIHUPOKO HMCIOJIb3YETCS ISl PELICHHMs NPUKIAAHbIX 3axad. [lpum
pEIICHWN peabHBIX MPAKTUUECKUX 3a]ad Yy4dalluecs pa3BUBAIOT HaOII0AaTEIbHOCTD,
YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCIIOJIB30BATh AHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBaTh MpodisieMy. JlesTenbHOCTh O (HOPMUPOBAHUIO HABBIKOB
pelleHns TPUKIAIHBIX 3aJa4 OpPraHU3YyeTCsl B MPOLIECCE HM3YUYEHHs BCEX TEM Kypca
«Aurebpa 1 Hayana MaTeMaTHYeCKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B yueOGHOM TutaHe Ha M3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOTO aHalin3a Ha
0a30BOM ypoBHE OTBOIUTCS 2 yaca B Hexento B 10 kimacce u 3 gaca B Hegenmro B 11 kiacce,
BCETO 3a JiBa roja o0y4yeHus — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue Japodu. ApudMerhyeckue  omnepaluud ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENbHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied ¢GopMmbl  3alucu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, penienne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexxyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE PYHKIUU.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHomeTpuueckass OKPYKHOCTb, OINpPEIECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcmonab30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3aJ1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTuuHbie U HATypaJbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IppuMeHeHnEe ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPpaPUKH.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMUKAIOT IPHU PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJMeMEHTapHBIX  QyHKUIUNA.  DOpMyJbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIIy4dIllerO pPEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAkKTAHCKON UICHTUUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIO0OHS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTAIlME Ha MPUMEHEHHE MATEMATHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MMOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JEsITeIbHOCTH, ITAaroB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOM KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCalowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPa30OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOJBI

BBIOMpATh Croco0 perieHus yuyeOHOU 3a7auyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIIECCa, a TAaKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Me()UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanvuvie KOMMyHukamuenvle Oelicmsus,  0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OoOuenue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUSA MO XOAYy PELICHHS
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aéMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JIPYTHX
YYaCTHHKOB JHaiora, OOHApYXUBATh pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEACTABIATh  pPE3yJabTaTbl  PELICHUS  3a4a4yd,  JKCICPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
C yu€TOM 3aJa4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBaTh  OPraHU3alMI0 COBMECTHOM  paloThI,
pacmpenensaTh BHIbI paboT, JAOrOBapWBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTb pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;



e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHKECHUS PEe3yJIbTaTOB ACATEIIbHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoINonHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3Ys MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOAANIYI0 (hOpMY 3alUCH AEUCTBUTENBHBIX YUCEIN JJIs pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPAlMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PEaTbHOU KU3HH.



MonenupoBaTh peaibHblEe CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aJaHus (PyHKUIMHU, 001acTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH T€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOKECTBO, ONEPALIMU HaJl MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT I ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONPENEIICHUE,  TEOpeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSMH: HATypalbHOE, I€J0€ YKCIO; HCIO0JIb30BATh
MPU3HAKU JICJIMMOCTH LIEJBbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, ASCATUYHBIE U HATypaJibHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensTh CBOWCTBa CTeMeHW s MpeoOpa3oBaHUsl  BBIPAKEHUH;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHME W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpPXKAIIMUX JIOTapU(PMBL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ PEIICHMUE,
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXCHUs, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBbl II0 YCIOBHUIO 3a/]auy,
UCCJIEIOBATh NIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUS (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBath MOHATUAMM: TpadUKH NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUs] YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHSMHU: TIepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaia.



HaxonuTs nepBooOpa3Hble AIEeMEHTAPHBIX (PYHKINN; BEIYUACISITH HHTETPA 110
dopmyne Herorona—Jleitbuuma.

Pemrate mpukiagHbIC 3a/1a4d, B TOM YHUCIIE COIUATBHO-YKOHOMUYECKOTO U
(u3MUECKOTO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHA 12 1
7 HarypanbHble u nensle yncna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 p
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3zoBaTeJbHbIe
padoThI padoThbI pecypenr
1 MHOXecCTBO, Olepauuu HajJ MHOKECTBaMHU. 1
Huarpammsl Ditiepa—Benna
2 Bxoanas mpoBepouHas pabora 1
PannonanbHble yncia. OOBIKHOBEHHBIE U
3 JECSITUUHBIE TPOOH, IPOLIEHTHI, OECKOHEUHbBIE 1
MIEPUOIUYECKHIE IPOOH
Apudmernueckue onepanum ¢
4 palMOHATILHBIMU YHCIIaMU, Ipeo0pa3oBaHUs 1
YHCIIOBBIX BbIPAXKEHUN
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
5 peLIeHNs IPUKIAIHBIX 3a7a4d U3 Pa3IMYHbIX 1
OTpaciel 3HaHUW U peanbHOU KU3HU
5 JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U 1
VppalOHaJIbHbIE YHCIIA
7 ApudmeTnueckne onepanuu c 1
JNEeNCTBUTENbHBIMU YUCIIaMU
[TpuGnuxEHHbBIE BHIYMCIIEHUS, TPaBHIIa
8 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1
BBIYMCIICHUI
9 ToxaecTBa U TOKIECTBEHHbBIE 1

npeoOpazoBaHus




10

YpaBHEHHE, KOPEHb YPaBHEHUS

11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemienue nensix u ApoOHO-paIIOHATBHBIX
YPAaBHEHUI U HEPABEHCTB
KoHnTtponbHas pabora o teme "MHOXecTBa
14 paLMOHATILHBIX U IEHCTBUTEIbHBIX YHCEIL.
PanmonanbHble ypaBHEHHS U HEpaBEHCTB"
15 OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3aumuo obpaTtHbIe HyHKIIUU
I'paduk pyakmmmu. O6IACTh ONIpeIeICHUS 1
16 MHOX€eCTBO 3HaueHHU (yHKmu. Hymm
¢ynkuuu. [IpoMexXyTKH 3HAKOITOCTOSTHCTBA
17 YérHble 1 HeYETHBIE PYHKINH
CrerneHs ¢ 1eIbIM [T0Ka3aTEeIeM.
18 CranpapTHas ¢popma 3arucu
JIeMCTBUTENIBHOTO YKCIIa
Hcnonb3oBanue noaxosien GopMbl 3aIUCH
19 JeCTBUTEILHBIX YUCET [T PEIICHHS
NPaKTUYECKHX 3a/1a4 U TIPE/ICTABICHUS
JTAHHBIX
20 CrenenHast GQyHKIUS C HATypalIbHBIM U
1eJbIM MoKa3aTeneM. E€ cBolicTBa u rpadux
21 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHU
29 ApudmeTnueckuii KOpeHb HaTypaIbHOU

CTCIICHU




CaoticTBa apu(PMETHUECKOTO KOPHS

23 HaTypaJbHON CTENEHU

24 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

o5 CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JeiicTBus ¢ apudMeTHIeCKUMU KOPHIMH N—
0i1 cTeneHun

97 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—
O CTEeNIeHU

08 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
0i1 cTeneHun

29 JeiicTBus ¢ apudMeTHIeCKUMU KOPHIMH N—
Oi1 CTeneHn

30 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeneHn

31 Pemenune nppanoHalbHBIX YpaBHEHUN U
HEPABEHCTB

39 Pemenne nppaninOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

34 Pemenne uppannoHalbHBIX ypaBHEHUHN U
HEPABEHCTB

35 Pemienne nppaiimOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0if cTenenu

37 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU




KonTtponpHast pabora o teme
"ApudmMeTnuecKrii KOpeHb N—0il CTETICHH.

38 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO 1
aprymeHra

40 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
aprymeHra

41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCUHYC U apKTaHI€HC 1
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 orpeziesieHue TPUTOHOMETPUYECKUX (YHKIUI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 ofpeieieHne TPUrOHOMETPUUECKUX (DYHKIMN 1
YHCJIOBOI'O apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeoOpazoBanue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

50 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpaXEHUI

51 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1

BBIPAXKEHUIN




[IpeobpazoBanue TPUrOHOMETPUUECKUX

52 . 1
BBIpXEHUI

53 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUM

54 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

55 Peenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

56 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

o7 Pemenne TpuroHoMeTpruuECcKUX ypaBHEHUI 1

58 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonTponbnas pabota no teme "dopmybt

60 TPUTOHOMETPHH. TPUTOHOMETPUICCKUE 1
ypaBHeHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

61 MOCJIEAOBATEIbHOCTEN. MOHOTOHHEIE 1
MOCIIEI0BATEIHLHOCTH
ApudmeTrndeckast U TeOMeTpUUYECKas

62 nporpeccuu. Vcrnonb3oBaHue Mporpeccun 1
JUTSI pEIICHUS peallbHbIX 3a]a4 MPUKIaIHOTO
xapakrepa
beckoneuno yObIBaroIIasi reoMmeTpruaeckas

63 nporpeccusi. CyMma 0€CKOHEYHO 1
yOBIBAIOIIEH reOMETPUIECKON TPOTPECCUu

64 dopmyiia CII0KHBIX MTPOIEHTOB

65 ®opMyra CI0KHBIX TPOLIEHTOB 1
O06006111EH1E, CUCTEMATH3allUs 3HAHK 3a

66 Kypc aire0opbl 1 Hayall MaTeMaTH4eCcKOTo 1

aganni3a 10 kimacca




67 Wrorosas koHTpoJIBbHAS paboTa 1
O0001Ienre, cucTeMaTH3alis 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
a"anunsa 10 xiacca
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoabnsie  Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypeni
CreneHp ¢ paliOHAJIbHBIM II0Ka3aTeleM
CBoiicTBa cTENeHU
3 IIpeoOpa3oBaHue BbIpAKEHUIH, 1
COJIEpKALINX PALlMOHAIbHbIE CTETIEHU
4 IIpeoOpa3oBanue BbIpAKEHUIH, 1
COJIEp KALINX PALlMOHAIbHbIE CTETIEHU
5 [IpeoOpa3oBaHue BEIpaXKCHUH, 1
COJIeprKaIlIMX PAllMOHAIbHBIE CTENIEHU
6 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U 1
rpaduk
KonTponbhas pabora no teme "CreneHs ¢
12 paloHaIbHBIM TOKA3aTEJIEM. 1 1
[TokazarenpHas pynkums. [lokazarensHbie
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm gucia 1
14 JlecATHUHBIEC U HaTypaJibHBIE JTOTapH(PMbI 1




[IpeoOpa3oBaHue BEIpaXKEHUH,

15
COJIepKALIHX JIOTapU(PMBI

16 [IpeoOpa3oBanue BHIpAKEHHIA,
COZIep KaLIHX JIOTapU(MBI

17 [IpeobOpazoBanue BBIpaXKEHUH,
COZIepKALIHX JIOTapU(MBI

18 [IpeoOpa3oBanue BBIpAKEHHIA,
CoJIepKaLIHX JIOrapu(MBI

19 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBa

20 Jlorapudpmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmudeckne ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBa

23 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBa
u rpaduk

24 Jlorapudmuueckas pyHkuus, e€ cBONCTBa
u rpaduk

o5 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIUHU, UX
CBOMWCTBA U TpapuKu

97 Tpuronomerpuveckne GyHKIIUH, UX
CBOMCTBA U rpaduKu

28 Tpuronomerpuueckue GyHKIUHU, UX

CBOICTBa U Tpaduku




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [TpumMepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

31 ITpumMepbl TPUrOHOMETPHUECKUX
HEpPaBEHCTB

39 [TpumMepsbl TPUTOHOMETPHUECKUX
HEpPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmudeckne ypaBHEHUS U

33 HEepaBeHCTBA. T pUTOHOMETPUYECKHE
GyHKIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

34 HenpepeiBHble QyHKIINT

35 Metosa HHTEPBAJIOB JUIsl peILICHUS
HEPaBEHCTB

36 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEPaBEHCTB

37 [TpousBomHas GyHKIIUU

38 [TpousBonHas GyHKIUU

39 I'eomeTpuueckuit u GU3NYECKUIN CMBICI
MIPOU3BOTHOMN

40 I'eomerpuueckuil u GU3NIECKUN CMBICI
MIPOU3BOIHOMN

41 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKINH

42 [Tpoun3BoHBIE 37IeMEHTAPHBIX (DYHKITHI




43

[IponsBoHast CyMMBl, IPOU3BENCHMS,
4acTHOrO (QyHKIUH

44

45

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DyHKIIUH
[Tpou3BoHast CYyMMBI, IPOU3BEICHHS,
4aCTHOTO (PYHKIIUHA

46

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M KCTPEMYMBI

47

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

48

49

50

[IpumeHeHne Mporu3BOIHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBEI

[Ipumenenre npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
Haxoxnenne HauOOJIBIIErO U

HaANMMCHBIIICTO 3HAUYCHU A (I)YHKI_II/II/I Ha
OTPEC3KC

51

Haxoxnenue HanOOJIBIIEr0 1
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

52

Haxoxnenue HanOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke




53

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUs (YHKIIUU Ha
OTpe3Ke

54

Haxoxneaue HauOoJIbLIErO U
HAaWMEHBIIETO 3HAYCHUsT (PYHKIIUU HA
OTpe3Ke

55

56

57

58

Haxoxnenne HauOOIIbIIIEro 1
HAaUMEHBIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

[TpumeneHne TpONU3BOIHOM IS
HaXO0JK/ICHHUS HAMJIY4IIerO PEIICHHs B
NPUKJIAJHBIX 3a/1a9aX, U ONPeaeICHUs
CKOPOCTH TIpoLecca, 3aJaHHOTO (GOPMYIIOi
WM TpaduKoOM

KonrtponbHas pabora no Teme
"[IponsBonHas. Ilpumenenune
IIPOU3BOIHON"

IlepBooOpaznas. Tabnuma nepBooOpa3HbIX

59

60

[lepBoobOpaznas. Tabnuia nepBooOpa3HbIX

WuTerpain, reomeTpruueckuil 1 Gpu3nyeckuii
CMBICJI HUHTErpajia

61

WuTerpain, reometpuyeckuit 1 Gpu3ndecKuit
CMBICII MHTErpaJia

62

63

WuTerpan, reoMeTpruueckuii 1 pu3nyecKuii
CMBICII MHTErpaJia

Brruncnenue unrerpana mo ¢popmyiie
Herorona—JleitOaunna




64

Brruncnenue uaTerpana mo popmyiie
Hrrorona—Jleionuma

65

66

Brruncnenue uaTerpana mo gopmyie
Hprorona—IJleiiOnuma
Brrurcnenue uaTerpaia no Gopmyie
Hrrorona—Jleionuna

67

CucreMbl TMHENHBIX YpaBHEHUN

68

69

CucremMpl TMHEVHBIX YPaBHEHUN

Pemrenue npukiiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI

70

71

72

73

74

Pemrenne npukiiagHpIxX 3a/1a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALlMOHAIBHBIX,
MIOKa3aTeIbHbIX, JOTapU(PMUUECKUX
YPaBHEHUW U HEPABEHCTB

CucreMpl 1 COBOKYITHOCTH LIENBIX,
palMOHAIbHBIX, UPPALIMOHAIBHBIX,
NOKa3aTeIbHbIX, JJIOTapu(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

CucreMspl 1 COBOKYITHOCTH LIENBIX,
panMoHaNbHBIX, UPPAIIMOHATILHBIX,
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX
ypaBHEHUI U HEPABEHCTB

Cucremsl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapu(pPMUIECKUX
YPaBHEHUU U HEPABEHCTB




Hcnonp3oBanue rpagukoB GyHKIMN 715

& pellieHrs ypaBHEHUH U CUCTEM

76 Hcnonp3oBanue rpagukoB GyHKIMN 715
peLIeHusl ypaBHEHUN U CUCTEM
[IpumeneHnue ypaBHEHUM, CUCTEM U

77 HEPAaBEHCTB K PEHICHUIO MAaTEMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00acTei
HAyKH{ U PEaIbHOW KU3HU

78 KontponbHas padota o teme "MHaTEerpan
U ero npuMeHeHus. CucteMsl ypaBHEHUN"

79 HarypanbHble u 11e51pie 4iciia B 3a7a4ax u3
peanbHOU KU3HU

80 HatypanbHble u 1enbie yricna B 3a7adax u3
peanbHON KU3HU

81 HatypanbHble 1 11e7ple yricna B 3a7auax u3
peanbHOU KU3HU

82 [Tpu3HaKy AEMMMOCTH TETBIX YUCEI

83 [Ipu3Haky JeNMMOCTH LETBIX YUCEN

84 [Tpu3HaKy JeMMMOCTH LETBIX YUCEI

85 [ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alus 3HaHUM. Y paBHEHUs

86 [ToBTOpeHue, 06001IeHNE,
cUCTEeMaTHu3allus 3HaHUM. Y paBHEHUs

87 [ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

88 [ToBTOpeHme, 06001IeHNE,

CHCTeMaTHu3alus 3HaHUH. YpaBHeHm{




[ToBTOpenue, 06001eHNE,

89 cucTeMaTu3alus 3HaHU. Y paBHEHUS

90 [ToBTOpenue, 06001IEHNE,
cUCTEeMaTU3alus 3HaHUM. Y paBHEHU

o1 [ToBTOpeHue, 0600mIEHNE,
cucteMaTtu3anus 3HaHui. HepaBeHcTBa

92 [ToBTOpeHme, 06001IEHNE,
cucTeMaTtu3alnus 3HaHui. HepaBeHcTBa

93 [ToBTOpenHme, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBeHcrBa

94 [ToBTOpEeHME, 0000IIEHNE,
cucTeMaTtu3ainus 3HaHui. HepaBeHcTBa
[ToBTOpenHue, 06001IEHNE,

95 cucrteMaTtu3anus 3HaHuil. CucTeMBI
ypaBHEHUH
[ToBTOpenue, o6o0IIEHNE,

96 cucrteMaru3anus 3HaHuil. CHCTEMBI
YpaBHEHUU

97 [ToBTOpenue, 06001IeHNE,
cucremaTtusanus 3HaHuil. OyHKIuu

08 [ToBTOpenue, 06001IeHNE,
cucremaTtusauus 3HaHuil. OyHKIUU

99 WroroBas koHTpoJsibHas paboTa

100 HToroBasi KOHTpOJIbHASA paboTa
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

101 Kypc aiareopbl 1 Hayal MaTeMaTH4eCKOro

again3a 10-11 ximaccos




O0001menue, cucTeMaTH3alds 3HAHUH 3a

102 Kypc aJireOpbl ¥ Hayall MaTeMaTUIeCKOTO 1
ananu3za 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* Marematuka: anredpa W Hadajla MaTEeMaTHYECKOTO aHaIU3a, TeoMeTpus. Anredpa u
Havana MarteMatudeckoro aHanmsa, 10-11 xmaccel/ AmumoB IIILA., Komsrua HO.M.,

TxaueBa M.B. u apyrue, Axinoneprnoe obmiectBo «M3aarenbctBo «IIpocBemenney

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2023-10-19T09:32:19+0300
	Воропаева Ольга Анатольевна
	Я являюсь автором этого документа




