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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAIM3a» SIBJISIETCS] OAHUM U3
HanboJiee 3HaUMMbIX B IPOrpaMMe CpPEAHET0 OOIIEro 00pa30BaHUs, TIOCKOJIBKY, C OJHON
CTOpPOHBI, OH 00E€CIIEUNBAET UHCTPYMEHTAIbHYIO 0a3y I U3YUYEHUsSI BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JAPYrol CTOPOHBI, (QPOPMHUPYET JOTHYECKOE U abCTpakTHOE
MBILIUIEHHE OOYyYalolMXxcs Ha YpOBHE, HEOOXOIMMOM [UIsl OCBOCHHS HH(POPMATUKH,
OOLIECTBO3HAHUSA, UCTOPUM, CIOBECHOCTH M JPYIMX AMCHMIUIMH. B pamkax naHHOro
y4eOHOro Kypca OOydYaroluecs OBJIAJE€BAalOT YHUBEPCAIBbHBIM S3BIKOM COBPEMEHHOMU
HayKHu, KOTopas (popMyJIMpyeT CBOU JOCTHIKEHHSI B MaTEMaTHUYECKOU popMme.

VY4eOHbIl Kypc anreOpsl ¥ Hadal MaTeMaTHYECKOrO aHaIM3a 3aKJaJbIBA€T OCHOBY
U1 YCTICILTHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHNS OCHOBHBIX
TEHJCHIMNA Pa3BUTHS SKOHOMHUKHU U OOILECTBEHHOW KU3HHU, [TO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIb30BATh UX
IUTsL AalIbHEWIero ooOpa3oBaHus U B MOBCEIHEBHOW KU3HU. B TO ke Bpems OBiajeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKLMSIMHU aire0pbl U MaTeMaTH4eCKOro
aHaJli3a pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTb,
JIOKa3blBaTh YTBEPXKJCHUS C IIOMOIIBIO MHAYKIMM U PAacCyXIaTb JEAYKTHBHO,
MCIIOJIb30BaTh 0000LIEHUE U KOHKPETU3ALINIO, a0CTparupOBaHKe U aHAJIOTHI0, (POPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone nzydyenus yueOHoOro kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a
oOyuaroluecs: NoJy4aroT HOBBIM OMBIT pEIeHUs MPUKIIAJAHBIX 33/1a4, CAMOCTOSITEIbHOTO
IIOCTPOEHUSI ~MaTeMaTUYECKUX MOJENEH peajbHbIX CHUTyalud, WHTEPHPETALMNH
MOJIYYEHHBIX PEIICHHM, 3HAKOMSITCS ¢ IPUMEPaAMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOMIMMUCS MATEMAaTUYECKUMH OTKPBITUSIMU U UX
aBTOPAMH.

VY4eOHbIif Kypc 001aJaeT 3HaUUTEIbHBIM BOCIUTATEIbHBIM [TOTEHIIUATIOM, KOTOPBIN
pean3yeTcs Kak yepe3 yueOHbII MaTepual, cliocoOCTBYOLINM (POPMUPOBAHNIO HAYYHOTO
MHUpPOBO33pEHHUsA, TaKk W dYepe3 cHelupuKy ydyeOHON [edaTeNbHOCTH, TpeOyrouiei
MPOJIOJKATENFHON KOHUEHTPAIMM BHUMAHHUSI, CAaMOCTOSTEIBHOCTH, AKKypaTHOCTU H
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe MeTouKku 00yueHus anreOpe 1 HauaaaMm MaTeMaTHYeCcKOro aHaIn3a JIEKHUT
NEeSATEAbHOCTHBIN MPUHIIUI 00yYEHUSI.

B crpykrype yueOHOro kypca «AnreOpa M Hadajga MAaTeMaTUYECKOIO aHaIM3a»
BBIJICJIEHBI CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE TUHUU: «HHCTIa U BBIYUCICHUSY,
«DyHkuu U rpadukmy, «YpaBHEHUs M HepaBeHCTBa», «Hawama matemaruueckoro
aHanu3a», « MHOXKeCTBa U JJOTMKa». Bce 0CHOBHBIE COJIEpKATENbHO-METOAMYECKUE TUHUU
U3y4aroTCsd Ha NPOTSHDKEHMHM JBYX JIeT OOydeHUsT Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl, €CTECTBEHHO IOIOJIHAS JPYr Jpyra M IOCTENEHHO HachIIasiCh HOBBIMU
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TeMaMH W paszjenamu. J[aHHBIH y49eOHBIN KypC SIBISI€TCS WHTETPATUBHBIM, MOCKOJIBKY
oOBequHSET B ceOe CoMepikaHne HECKOJbKMX MATEeMaTHYCCKUX IUCITUIUINH, TAaKUX Kak
anre0dpa, TPUTOHOMETPHS, MATEMAaTHIECKANA aHAIIN3, TEOPUST MHOKECTB, MaTEMaTH4IECKas
noruka u apyrue. [lo mepe Toro kak oOydaromiyecs: OBlaJeBaloT BCcE Oosee MIMPOKUM
MaTEeMaTUYeCKUM  amnmapaTtoM, Yy HHUX  IOcliefoBaTtelbHO  (QopMHUpyeTcs |
COBEPIIICHCTBYETCS yYMEHHE CTPOWTh MAaTEMAaTHUYECKYI) MOJENbh PEAThbHOU CHUTYAIlHH,
MPUMEHATh 3HAHUWSA, TOJIYYEHHBIC NPH HM3YYCHHH Yyd4eOHOTO Kypca, ISl PEIICHUS
CaMOCTOATENbHO  CHOpPMYJIMpPOBAaHHOM  MaTeMaTUYeCKOM  3ajaud, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOUYECKass JUHUA «Yucna W BBIYHCICHUS) 3aBEpIIacT
(dhopMHUpOBaHNE HaBBIKOB MCTIOIB30BAHMS ICUCTBUTEIBHBIX YHCEI, KOTOPOE OBIIIO HAYaTO
Ha YPOBHE OCHOBHOTO 00111ero odpazoBanus. Ha ypoBHe cpenHero oo01iero oopa3zoBaHus
oco0oe BHHMaHHUE yessieTcs (OPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHUM,
BKJIFOYAIONIUX B C€0Sl MCIOJIb30BAHUE PA3TUYHBIX (DOPM 3alKCH YuCiia, YMEHHUE JeNaTh
MIPUKUJIKY, BBITTOTHATEH MPUOMKEHHBIC BBIYUCIICHUS, OIICHUBATh YHUCIIOBBIC BRIPAKCHHS,
paboTaTh ¢ MaTeMaTHUYECKHMMH KOHCTAaHTaMH. 3HAKOMbBIE OOYYarOIIMMCS MHOXKECTBA
HaTypalbHBIX, IICNBIX, PAIMOHAIBHBIX ¥ JCUCTBUTEIBHBIX YHCEN JOTOIHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4ucesl. B KaXkJaoM U3 3THUX MHOXKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE MY CIIeIIM(PUIECKUE 3a7a4d U OTIEPAIlUU: JCJICHUE HAIIEJI0, ONIEPUPOBAHUE
OCTaTKaMW Ha MHOXECTBE IIeJIbIX 4YHCEJ, OCOOBbIE CBOWCTBA pAIMOHAIBHBIX H
HMPpAMOHATBLHBIX YHCE, apu(PMETHUSCKHUE OIepallui, a TakKKe H3BJICUEHHUE KOPHS
HAaTypaJbHOM  CTETIEHM HAa  MHOXECTBE  KOMIUIGKCHBIX  4Hcel.  biaromaps
MOCJICIOBATEILHOMY PACIIMPEHUI0 Kpyra HCIOJIb3YEMbIX 4YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TPUMEHEHHUS JUIsl PEHICHUS Ppa3InyHbIX 3a1ad  (OopMUPYETCs
MIPE/ICTABJIICHUE O CIUHCTBE MATEMATHKW KaK HAyKH W €€ POJM B TTOCTPOSCHUU MOJENIeH
peasbHOro MUpA, IHUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIHUS.

JIluaus «YpaBHEHUS 1 HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSHKEHUHM BCETO O0yUeHUS
Ha ypOBHE cpeaHero oOiero oopa3oBaHus, TOCKOJIBKY B KaxaoM pasnaeine [Iporpammsr
MPEeIyCMOTPEHO pEIICHHe COOTBETCTBYIONIMX 3amad. B pesynbraTe oOydarommecs
OBJIAJICBAIOT Pa3JUYHBIMA METOJAaMH PEIICHUS pPaIllMOHAJBHBIX, HPPAIlHOHAIBHBIX,
MMOKa3aTeNIbHBIX, JJOTApU(PMUICCKUX U TPUTOHOMETPUUCCKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakKe 3ajad, CoJepKalux MmapaMerpsl. [loydeHHBIE YMEHHS IIHPOKO
WCIIOJIB3YIOTCSI TIPY MCCIICIOBAaHUU (DYHKITUI C MOMOIIBIO MPOU3BOIHOM, TP PEIICHUN
MPUKIAAHBIX 33729 M 33/71ad Ha HaXOXKJICHHUE HAMOONBIIMX W HAUMCHBIINX 3HAYCHHMA
dbyukiuu. JlaHHas cojepskaresibHas JUHUS BKJIIOYaeT B ce0s Takke (popMHUpOBaHUE
YMEHUW BBIIONHIATH pacu€Tel 10 ¢opMynaMm, NpeoOpa3oBaHUs PAIMOHAIBHBIX,
UPpAIMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TakKe BBIPAKCHHM,
coJiepKaInX CTeTNeH U jJorapudmel. biiaromaps nzydenno anredpandeckoro Marepuaia
POUCXOJIUT JayibHEWIlee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOIO MBIILICHUS
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oOy4Jaroruxcsi, (GOPMUPYIOTCS HABBIKA JEAYyKTUBHBIX PACCYXXICHUU, pPabOThI ¢
CUMBOJIbHBIMH (hOpMaMHU, TPECTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE
pPaBEHCTB U HEpaBEHCTB. Anredpa npeaiaraeT 3pPeKTUBHBIE MHCTPYMEHTHI TSI PELICHHUS
NPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJlay, HarJSIIHO JIEMOHCTPUPYET CBOH
BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeTonnYeckass JuHUA  «DyHKIMM W rpaQuKuU»  TECHO
neperyieTaeTcs ¢ APYrUMH JTUHUSAMHU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE
3a1aéT  TOCJIENOBAaTEIbHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTENEeHHOM,
MOKA3aTeNIbHOM, JIOTapu(MHUUECKOW M TPUTOHOMETPUYECKUX (YHKUUMA, UX CBOWCTB U
rpaduKoB, UCTIOJIB30BaHUE PYHKIUHN IJIs PEIICHUS 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB
U peasbHOM )KM3HU TECHO CBA3aHO KaK ¢ MaTeMaTHYECKHUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHEHHU W HepaBeHCTB. [Ipu »TOM OombIIoe BHUMaHUE yaemsieTcss (OpPMHUPOBAHUIO
YMEHHUSl BBIpaXaTh (QOPMYJIAMH 3aBUCUMOCTH MEXIY pPa3IUYHBIMUA BEJIUYMHAMH,
UCCJIEIOBAaTh TMOJy4YeHHbIE (QYHKIUMU, CTpOUTh uUX Trpaduku. Marepuan 3Toi
COJIEp)KaTENbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUW M HABBIKOB, IMO3BOJISIOIINX
BBIp@XXKaTh 3aBHUCHMOCTH MEXAY BEIMYMHAMH B Pa3NUYHON (opme: aHATUTUYIECKOM,
rpaduueckoil u cnoBecHO. Ero nsyuenue crnocoOCTBYeT pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIEHHS], CIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3ALlUHU, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHass nuHus «Havama wMarematnueckoro aHalin3ay IO3BOJISAET
CYHIECTBEHHO pACIIUPUTh KPYyr KaK MaTeMaTUYeCKuX, TaK W TNPUKIATHBIX 3a/ad,
JOCTYIHBIX 00YYaIOIUMCSA, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKIMMA, OMPEEIATh UX HAUOOJBIITNE U HAUMEHbIIINE 3HAYCHUSI, BEIYUCISATh
wioniaau Guryp u oObEMBI Tell, HAaXOAUTh CKOPOCTU U YCKOpPEHHUs mpoieccoB. JlaHHas
coJiepKaTeNibHas JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTU MOCTPOCHUS MATEeMAaTHUYECKUX
MOJIeTIeH peabHBIX CUTYAIIHiA, IO3BOJISIET HAXOAUTh HAMITyUIllee PelIeHUE B MPUKIIATHBIX,
B TOM WYHCIE COLMAIbHO-d)KOHOMHUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYeCKOro aHajin3a CIHOCOOCTBYET pa3BUTHIO abCTpakTHOTO, (HhOpMalIbHO-
JIOTUYECKOTO M KPEATHMBHOTO MBINUICHUS, (OPMHPOBAHUIO YMEHHH paclo3HaBaTh
MPOSIBIICHUS 3aKOHOB MaTEeMAaTHKH B HAyKe, TEXHUKE U UCKyccTBe. O0yUaronuecs y3HatoT
O BBIJIAIOIIUXCS PEe3yabTaTaxX, MOJYYCHHBIX B X0/1€ Pa3BUTHS MAaTEMAaTHKH KaK HAyKH, U 00
UX aBTOpAX.

ConepxarensHO-MeTOAUYEeCKas JTHHUS «MHOXKECTBA U JIOTHKa» BKIIOYAET B CceOs
AJIEMEHTHl TEOPUU MHOXKECTB U MaTeMaTHYeCKON JOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPECTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M TpeararoT
HauOoJiee YHHUBEPCAIbHBIN S3bIK, OOBCAMHSIONIMK BCE pa3feibl MaTeMaTUKH U €&
MIPWIOKEHUH, OHU CBA3BIBAIOT PA3HBIC MATEMATHICCKUE TUCITUTIIMHBI M UX TIPHIIOKCHHS
B eauHoe 1enoe. [loaromy BaxHO AaThb BO3MOXKHOCTH OOy4aromieMycs HTOHMMATb
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTHKW M UCIOJb30BaTh €ro AJis
BBIPAKEHUSI CBOMX MbICTIEH. JIpyriuM BasKHBIM MPU3HAKOM MAaTEMATUKH KaK HAYKHU CIIETyeT
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NpU3HATh CBOMCTBEHHYIO €Hl CTPOTrOCTh OOOCHOBAaHMN W CJENOBAaHHE OIpeAeIEHHBIM
IpaBujaM IOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTAMU MaTeMaTH4ECKOM
JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JJIOTUYECKOTO MBIIIICHUS 00yUYaOIIUXCsl, TO3BOJISIET UM
CTPOUTh CBOM PACCYXKJICHHUS Ha OCHOBE JIOTMYECKUX TMpaBui, (POPMUPYET HABBIKH
KPUTHUYECKOTO MBIIUICHUSI.

B yuebHOM Kypce «AnreOpa U Havyaga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUSA, KOTOpPBHIE MPHU3BAaHBI CIOCOOCTBOBAThH
(hopMHUPOBAHNIO HABBIKOB IIOCTPOCHUS MOJICIICH peabHbIX CUTYallUN, UCCIICIOBAHUS ITUX
MojieJiel ¢ TIOMOIIBIO afnmapara airedpsl 1 MaTeMaTUYECKOro aHajau3a, HHTEPHpETaluu
IIOJIYYEHHBIX pe3ybTaTOB. Takue 3aJaHus BIUIETEHBI B KX IbIH U3 Pa3/I€JI0B IPOrpaMMBl,
MIOCKOJIBKY BECh Marepuaj Y4eOHOro Kypca MIUPOKO HCIONb3YETCS I PELICHUS
NpUKIAAHBIX 3adad. [lpu pemieHnu peanbHbIX NPAKTUYECKUX 3a4ad O0ydarollHecs
pa3BUBAIOT HAOJIIOIaTEIbHOCTh, YMEHNUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBarbCs,
UCIIOJIb30BaTh aHAJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATh MpobieMy. /lesTenbHOCTh Mo
(OpMHPOBAHHUIO HABBIKOB pEUIEHUS MNPUKIAIHBIX 3a/ad OPraHU3yeTcsl B IMpolecce
M3YYEHUS BCEX TEM YUEOHOro Kypca «Anredpa U Hayaiaa MaTeMaTHYECKOTO aHAIIA3ay.

Ha u3ydenne ydeOHOro kypca «Anredpa M Hadaja MaTEMaTHYECKOTO aHAIIA3a»
orBonutcsa 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacos
(4 gaca B HezeIIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie  uyncna. OOBIKHOBEHHbIE M JECSITHYHBIE ApOOH, THPOIEHTHI,
OeckoHeuHble niepuoanyeckue Apodu. IlpuMenenue npoOelt 1 MPOLEHTOB AJsl PELICHUS
IIPUKJIAHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PEabHOMN KU3HHU.

JlelicTBuTENbHBIE ~ 4Mcha.  PanuoHanpHBIE W HPpPAUMOHANBHBIE  YHUCIIA.
ApudmeTnueckre onepanuu ¢ JIeHCTBUTEIBHBIMU YucIaMi. Moayib AeHCTBUTEIHLHOTO
quciia u ero ceoicTia. [IpubnmkEéHHbIE BBIYUCIIECHNUS, TpaBUla OKPYIJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ 1eiabpIM IokasareiaeM. buanom Hrerorona. Mcmonp3oBaHuMEe MOaXOIsIIEH
(GbopMbl 3amMCH JEUCTBUTENBHBIX YHCEN [UJIl PEIICHUS MPAaKTHUYECKHX 3aJad M
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM ITI0KA3aTEIEM U €€ CBOMCTBA, CTEIIEHD C IEUCTBUTEIIBHBIM
ITOKA3aTEIIEM.

Jlorapugm uncna. CoiictBa norapudma. JleciTuuHbie U HaTypaibHbIe JOrapu(pMsbl.

CuHyC, KOCHHYC, TaHIEHC, KOTAHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCHMNIBHBIE ypaBHEHUST M ypaBHEHMA-CIEACTBHS. HepaBeHCTBO, pelieHHe
HEpPABEHCTBA.

OcHOBHbIE METO/ABl pEUIeHHs] LEIbIX U APOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPABEHCTB. MHOIOWIEHBI OT OAHOM NIEPEMEHHOM. JlesieHre MHOTO4YJIEHa HA MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnens! ¢ uensiMu ko3pdunrenramu. Teopema Buera.

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

WppauroHaneHbie ypaBHEHUs. OCHOBHBIE METObl PELICHHS HPPALMOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble  ypaBHEHHMs. (OCHOBHBIE METOABI PEUIEHUS ITOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpazoBanue BeIpaKEHUH, COACPIKANTUX JTOTApU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI PEIICHUS JIOrapu(pMUYECKUX
YpaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbIL. ITpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIpaXEHUN. PelieHne TpUroHoOMEeTpUYECKUX YpaBHEHUMN.



Pemenue cucreM nMHENHBIX ypaBHEHUNA. MaTpuna CUCTEMBI JINHEVWHBIX YPABHEHUM.
OnpenenuTens MaTPUILIbl 2X2, €r0 TEOMETPUUYECKUN CMBICT U CBOMCTBA, BHIYUCIICHUE €T0
3HAQ4YEHUS, NMPUMEHEHUE OINPENEIUTENS JUIsl PELICHUsT CUCTEMBl JTUHEWHBIX YPABHEHHM.
Pemenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO CHCTEMBI IMHENHBIX ypaBHeHUM. MccnenoBanue
OCTPOEHHOW MOJIENH € ITOMOIIBIO MAaTPHIL U ONPEIEITUTENCH.

IlocTpoeHne MaremMaTHYEeCKUMX MOJENIEH pEealbHOW CHUTyallud C ITIOMOUIBIO
YpPaBHEHUM U HEpPaBeHCTB. l[IpumeHeHMe ypaBHEHHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 33/1a4 U 33/1a4 U3 Pa3JInYHbIX 00JIacTell HAYKU U pEeaJTbHON KU3HU.

DOyHKUUM U Tpaduku

OyHKuMs, crocoOsl 3a1anust pyHkuuu. Bzanmuo obpatueie pyHkuuu. Komnosunus
¢bynkuwmii. ['padux pyHkunn. DineMeHTapHbie npeodpa3oBaHus rpadukoB (yHKIIHMA.

O6macte omnpeneneHuss W MHOXECTBO 3HaueHu QyHkuuu. Hynu ¢yHKumm.
[IpomexyTku 3HaKomoctossHCTBa. UErHble M Heu€THble (yHKuuu. Ilepuoanueckue
¢bysakun. [IpomMexyTKu MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMbI (DyHKLIUH.
HaunOoubiiee 1 HauMeHblee 3Ha4eHusl QyHKIMHM HAa IPOMEXKYTKE.

Jlunelinasi, KBaJpaTU4HAasT W JAPOOHO-IMHEHHAs (QYHKUIUU. DJIEMEHTapHOE
UCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

CrenenHas GpyHKUHMS ¢ HATYpaJIbHBIM U LEJBIM ITOKa3zateaeM. E€ cBolicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHs N-0¥ CTeNeHN Kak (QYHKIIMH 0OpaTHOM CTETICHU C HATypalbHbIM
ITOKA3aTEeIIEM.

[lokazatenbHass W JorapupmMuueckas (yHKIHH, HMX CBOMCTBA U rpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

Tpuronomerpuyeckasi OKpYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX (PYHKLIMN
YUCJIOBOTO apryMEHTAa.

QOYHKIIMOHAIbHBIE 3aBUCUMOCTH B pPEaJIbHBIX Mpoueccax M sBieHusX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4ecKOro aHAIU3a

ITocnemoBaTenbHOCTH, CIIOCOOBI  3aJaHusg  HoOCJeIoBaTelIbHOCTEH.  MeTox
MaTeMaTUYECKOW HMHAYKUWH. MOHOTOHHBIE W OTpPaHUYEHHBIE IOCIECAO0BATEIBHOCTH.
Hcroprst BO3HUKHOBEHHS] MATEMAaTUYECKOTO aHaIM3a KaK aHajin3a OECKOHEUHO MaJlbIX.

Apudmernueckass U TeoMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromas
reoMmerpuueckas mnporpeccus. CyMma O€CKOHEYHO YOBIBAalOIIe TIeoMeTpu4ecKon
nporpeccur. JIMHEMHBIM M 3KCHOHEHUHWANbHbIA pocT. YHucio e. dopmyna CIOXKHBIX
MPOLEHTOB. M Cronap30BaHMEe MPOTPECCUM ISl PELIEHUS PEaJbHBIX 3a1ad MPUKIATHOTO
Xapakrepa.

HenpepriBHble QyHKIMHM U uX cBoWcTBAa. TOUKM pa3pbiBa. ACUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIMH HENPEPHIBHBIX Ha OTpe3ke. MeTox HHTEepBaJOB IS
pelieHusi HepaBeHCTB. lIpuMeHeHne CBONCTB HENpPEPBIBHBIX (YHKIUN A peIIeHUs
3az1ay.
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[lepBass m BTOpas mnpou3BoaHble ¢GyHKIMU. OnpeneneHue, reOMETPUUECKUN U
(bu3nyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[IpousBoaubie 3neMeHTapHbIX (QyHKuMiA. [IpomsBogHas cyMMmbl, MpoU3BEICHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHI.

MHosKecTBa M JIOrMKa

MHOXecTBO, omnepald HajJ, MHOXECTBAMH M MX CBOMCTBa. J(nmarpammel Diliepa—
Benna. [IpumeHeHne TeOpeTHKO-MHOKXECTBEHHOTO ammapara Juisi OIMUMCAaHUs PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUN 3a]a4 U3 JPYTUX YYEOHBIX NPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
J0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KITACC

Yucsia v BBIYMCJIEHUSA

Hatypanehbie u nensie uncna. [IpumeneHne npu3HakoB JE€IMMOCTH LIEJbIX YUCE,
HanOobIui oot genurensd (nanee — HOJI) u HauMmenslee od1iee KpaTHoe (fanee —
HOK), octaTkoB o mojy:nto, anroputMa EBkina i penieHus 3aja4 B eJIbIX YUCax.

Kommnekcuble uyucna. Anredpandeckas U TPUTOHOMETpUYECKas (POPMBI 3alKcH
KOMILJIEKCHOIO 4ucia. ApudmeTHdyeckue omnepaudd ¢ KOMIUIEKCHBIMA YHUCIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOpAMHATHOU rockocTH. dopmyna Myaspa.
Kopnu n-oii creneHn n3 KOMIUIEKCHOTO 4ucia. l[puMeHeHre KOMIUIEKCHBIX YMCEN I
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa U COBOKYITHOCTb YpaBHEHUW U HEPABEHCTB. PaBHOCHJIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEJCTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUIECKUX YPABHEHUHN C TTOMOIIBIO TPUTOHOMETPUY €CKOM
OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBEeHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(PMHUUIECKUX HEPABCHCTB.

OCHOBHBIE METOJIbI PEIICHUS UPPAITHOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHHS] CHUCTEM U COBOKYMHOCTEH palMOHAIbHBIX,
HUPpALMOHATBHBIX, TTOKA3aTEIbHBIX U JJOTapU(MUYECKUX YPABHCHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

[IpumeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUUECKUX 3a1a4
1 3a]71a4 U3 Pa3InYHBIX 00JaCTeH HAYKH U PEIbHON KU3HU, HHTEPIIPETAIUS TTOTyICHHBIX
pEe3yIbTaTOB.

DOYyHKIUHN U TPAPUKHU

I'padux xommnozunuu pyukuuii. ['eomerpuyeckre 00pas3bl ypaBHEHHU U HEPABEHCTB
Ha KOOPJAMHATHOM MJIIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaPUKH.



['padmyeckue MeTOaBI pelIeHUs YpaBHEHHM U HepaBeHCTB. I'paduyeckue METOIbI
peleHns 3a1a4 ¢ mapameTpaMu.

Hcnonp3oBanne rpadukoB GyHKOMA I WCCICAOBAaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOPBhIE BO3ZHUKAIOT [P PEIICHUH 3aa4 U3 APYTUX yUeOHBIX MPEIMETOB
U pEAJIBHOM JKU3HU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHrne MPOU3BOJHOM K UCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHue HauOOJbIIEro M HAWMEHBLIETO 3HAYEHWH HENpephIBHOU
(GYHKIIUM Ha OTpPE3KE.

IIprMenenue Nponu3BOAHON Ul HAX0XKACHUS HAWIIYYILETO PELICHUS B IIPUKIIAHBIX
3a/1ayax, 1Js ONpeesieHUus CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyJoi win
rpagukom.

[lepBooOpa3Has, OCHOBHOE  CBOHCTBO  mepBooOpasHbiX. llepBooOpa3Hbie
arieMeHTapHbIX pyHkuuid. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WNHurerpan. ['eomeTrpuyeckuii CMBICI HMHTErpayia. BelunciieHHe ONpene€HHOro
uHTerpana no gpopmyie Herorona-Jleiionuna.

[IpuMeHeHne uHTErpana s HaXOXKIAEHUs IUIOM@AAeH MIoCKuX (Uuryp u o0ObEMOB
F€OMETPUYECKUX TEIl.

[Ipumepst  pemenuit  nuddepeHnnanbHBIX — ypaBHEeHu. Maremartnueckoe
MOJEIIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIbIO UG hepeHInaTbHbIX YpaBHEHUH.

INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHE) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUU OOYdYAIOUIErocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JICHa POCCHICKOTO O0OIecTBa, MPEACTaBICHUE O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHUN, TPOLIETYP TPAKIAHCKOTO
oOmiecTBa (BIOOPHI, ONMPOCHI M JAPYTro€), YMEHHUE B3aUMOJICMCTBOBATH C COLIMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIHUSIMU U Ha3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPAXKIAHCKOW WIEHTUYHOCTH, YBAXKEHUA K
MpOUIJIOMY W HAaCTOSIIEMY POCCUHCKOM MAaTE€MaTUKH, LEHHOCTHOE OTHOILICHUE K
JNOCTUKEHUAM POCCHUMCKMX MAaTEMAaTHMKOB M POCCHMCKOM MAaTEMaTUYECKOW IIKOJbI,
UCIIOJIb30BAaHUE ITUX JOCTHXKEHUN B IPYTUX HAyKaX, TEXHOJOTHUSX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:



OCO3HAaHWE JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Haponaa, CcPOpPMUPOBAHHOCTDH
HPaBCTBEHHOI'O CO3HAHUSA, 3THUYECKOTO IIOBEJEHUS, CBA3AHHOIO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEIbHOCTBIO YYEHOI'0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYasg OCTETUKY MAaTeMaTHYE€CKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aJay, PELICHUM, PACCYKIEHUN, BOCIPUUMYUBOCTH K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHHS TMPUMEHSTh MaTeMaTHUYEeCKHUE 3HAHUSA B HHTEpecax
3I0pOBOI0 ¥ 0€301aCHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOILLIEHHUE K CBOEMY 310POBBIO
(3mopoBoe mNUTaHHWE, COANAHCUPOBAHHBIA PEXKHUM 3aHATUH U OTIbIXa, PETyJsIpHAs
¢du3nUecKass akTUBHOCTh), (PM3MUECKOE COBEPILIEHCTBOBAHUE MPU 3aHATUSX CIIOPTHUBHO-
0370POBUTEIBHON IEATEIBbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIIOOMS, UHTEPEC K Pa3IuuyHbIM
chepam TpodeccHOHATbHON JIESITEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM u eé
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IUIaHBl, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTU4ecKOMy OOpa30BaHHUIO M CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEHICHUM MPAKTUYECKUX 3aJa4 MAaTeMaTHYECKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYyJIbTYphl, TOHUMAHUE BIUSHUS COIMATBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMATBLHOMN Cpebl, OCO3HAHUE
rJI00aNbHOTO XapakTepa OJKOJIOTMYECKUX MpoOJieM, OpHUEHTalMs Ha MPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWM JJIsi pelIeHus 3a7ad B 00JacTH OKPYXKArOIIeH Cpensbl,
[JJAHUPOBAHHUE TOCTYNKOB M OLIEHKH WX BO3MOJKHBIX IMOCJIEACTBUM I OKpPY’Karolen
Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHUKU, TOHUMAHUE MATEMATHYECKOW HAyKW Kak
chepsl YeTTOBEYECKOM JCSITEIBHOCTH, ATANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIsl Pa3BUTHUS
[UBUJIM3ALIMM, OBJIQJICHUE S3BIKOM MAaTEMaTHKHM M MaTeMaTUYeCKOM KyJIbTypoM Kak
CpPEICTBOM  TMO3HAHMS ~ MHpA, TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.
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METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHSTHUN, OTHOUICHWM MEXIy TMOHATUSAMHU, (OPMYJIHUPOBATh OIpENeTCHHUs] TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KilacCU(UKAIIMU, OCHOBaHUS NIl 0000IIEHUs U
CpPaBHEHMSI, KpUTEPUHU MIPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATH, HOPMYIUPOBATH U IPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIIbHbIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOPEYUS B
(bakTax, JaHHBIX, HAOIOICHUIX U YTBEPKICHUSIX, MIpeiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIIOUCHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJILHO JIOKA3aTENbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(npsiMble W OT TMPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BbIOMpATh croco0 pemieHus: yueOHoM 3aaauu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
penieHus, BbIOMpaTh Hanbosee MOAXOASIIUNA C YYETOM CaMOCTOSITENIBHO BbIJEIECHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh  BONPOCHI KaK MCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHUA,
(bopMyaupoBaTh BOMPOCHI, (PUKCHUPYIOIIME MNPOTHUBOpEUYUE, MpoOJIeMy, yCTaHABIMBAThH
MCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIEAOBAHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eckoro OO0beKTa, SBJICHHUSA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh OOOOIIEHUST W BBIBOJLI 10 pe3yJibTaTam
MPOBEAEHHOIO HAOJIIOJICHUSI, MCCIIEIOBAHUS, OLEHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIECHNUI;

IIPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE MpOLEcca, a TaKKe BBbIIBHUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBISIBIISATH JICPUITUTHI HHGOPMAITH, JaHHBIX, HEOOXOIUMBIX JJII OTBETa Ha BOTIPOC
U JUI pELIeHUs 3a]1a4H;

BbIOMpaTh HH(GOPMALMIO M3 MCTOYHHUKOB PA3JIUYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHOOPMAIMIO DPA3IUYHBIX BHJIOB U (opM
PEACTABIICHHUS;
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CTPYKTYpUpOBaTh HMHGOPMAIMIO, TMPEACTABIATh €€ B pa3iuuHbIX ¢opMmax,
WUTIOCTPUPOBATH TpapuIeCcKH;

OLICHMBATh HAJA&KHOCTh MHGOPMAIMU IO CaMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe NeiCTBHSA

OO0menne:

BOCIPUHUMATh U (POPMYJINPOBATH CYK/IE€HUS B COOTBETCTBUH C YCIOBHUSIMH U LEJISIMU
oOLIeHHUS, SICHO, TOYHO, FPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUsS IO XOAy pEUIeHUs 3aJauyd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pE3yJIbTaT;

B XxoJe OOCYXIeHHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJAaeMOH TEMBI,
npo0JieMbl, pelaeMol 3aJauu, BBICKA3bIBaTh WJIEU, HAICJIEHHBIE HAa IMOMCK pPEIIEHUs,
COMOCTAaBIISATb CBOM CYXJACHHS C CYXXICHUSMH JAPYIMX YYacTHUKOB JHaliora,
oOHapyXuBaTh pazM4yUe U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMme GpopMynnpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

IOPENCTAaBIATh pE3yJbTaThl PELICHUS 3aJayd, OSKCIEPUMEHTA, MCCIEIOBaHNUsA,
IIPOEKTa, CAMOCTOATEIBHO BBIOMPaTh (hOpMaT BBICTYIUICHUS C yUETOM 3a/]a4 [Ipe3eHTaluN
1 0COOEHHOCTEN ayJUTOpHUHU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4¥, BBIOUPATh CIOCO0 PEIIEHUS C YUETOM
MMEIOIINXCA PECypcoB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHUPOBAaThb H
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yUETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJLJIEKT:

BJIaJIeTh HaBbIKAMHU I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HMX pPe3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTpPOJI TpoLecca M pe3yibTaTa PEUIEHHS MaTEeMaTHYECKON
3a/1a4u;

NPEIBUAETH TPYAHOCTH, KOTOPBHIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a]1a4l, BHOCUTD
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAMJICHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJibTaTa IEIU W YCIOBUAM, OOBSICHATH NPUIMHBI
JTOCTIKEHUS WIIA HEIOCTHUKEHUS PE3YJIBTATOB JICSITEIIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMAaTh U KUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHJIMBUIYyaTbHOU pabOThI
[P PELICHUH Y4e€OHBIX 3a/1a4, IPUHUMATh 11€]1b COBMECTHOM JIEATEIIbHOCTH, IIJIAHUPOBATh
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OpraHM3alMI0 COBMECTHOW paboThl, pacmpeaensiTh BUABl pPabOT, JOrOBapUBATHCA,
00CYX1aTh MPOIIECC B Pe3yabTaT paboThl, 00001IaTh MHCHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIMIOBBIX ¢opMax paboTel (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIIOIHIATH CBOIO YaCTh pa0OThI U KOOPJIMHUPOBATH CBOU
JIEUCTBUS C JPYTMMU WIEHAMU KOMaHJbl, OLIEHUBATh KA4ECTBO CBOETO BKJIaJa B OOIIMMA
IPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6ydyenus B 10 kiiacce 00y4aromuiics MOTYIHUT CIEAYIONIME MPEAMETHBIC
pe3ysbTaThl IO OTAEIBHBIM TeMaM pabodell mporpaMMbl yueOHOToO Kypca «Anredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIN3a:

Yuciia 1 BBIYMCICHUS:

CBOOOJHO ONEPUPOBATH MMOHATUSAMH: PAUUOHAIBHOE YHCIIO, OECKOHEYHas
MepUOINYECKast APOOb, MPOLIEHTHI, UPPALIMOHAITIEHOE YUCII0, MHOYKECTBA PALIMOHATIBHBIX U
JNEHUCTBUTEIIBHBIX YUCEI, MOAYJb IEUCTBUTEIBHOTO YNCIIA;

OPUMEHATh APOOU M MPOLEHTHI JJs PEeLIeHUs NMPUKIAJAHBIX 33a]ad U3 Pa3IUdHbIX
OTpacJIe¥ 3HAHUW U PEATbHOU KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYKMCICHUS, MpPaBUIa OKPYIJEHUs, NPUKUIKY U
OLICHKY pe3yJbTaTa BbIYMCICHUN;

CBOOO/IHO ONEPUPOBATh MOHATHUEM: CTEMEHb C LEJIbIM MOKa3aTeIeM, UCII0JIb30BaTh
NOIXOAIIYI0 (POPMY 3aNUCH JEHCTBUTENBHBIX YUCET IJISl PEIEHUS IPAKTUUECKUX 3a7a4
Y TIPE/ICTaBIICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: apU(PMETUUYECKU KOPEHb HATypaJbHOU
CTEIICHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM MIOKa3aTeNIeM;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: JIOTapU(PM Uncia, IeCITUUHBIE U HATYpaJlbHbIE
norapuMsl;

CBOOOJHO OMEpUpPOBaTh MOHATUSMM: CHUHYC, KOCHUHYC, TAHIE€HC, KOTAHIEHC
YUCJIOBOI'O apryMEHTa;

ONEpUpOBaTh TMOHATUSAMH: APKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
aprymeHTa.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOZHO OMNEpUpOBaTh MOHATHSAMHU: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSTH Pa3IUYHbIE METObI PEIICHUS PALIMOHANBHBIX U IPOOHO-pAIlIOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ HUHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB;
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CcBOOOIHO ONEPUPOBATH MOHATHIMH: MHOTOWIEH OT OHON MepeMEHHONH, MHOTOUJICH
C HeNbIMH K03(pPHUIIMEeHTaMy, KOPHU MHOTOYIEHA, MPUMEHSATh JeJICHUe MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera ans pemenus 3anay;

CBOOOZIHO ONEPUPOBATH IOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUMN, MaTpHILa,
OTIpPEAEIUTENIb MATPHUIIBI 2 X 2 U €ro reOMETPUUECKUI CMBICII, UCII0JIb30BATh CBOMCTBA
onpeaenuTens 2 X 2 s BBIUMCICHUS €r0 3HAYCHHsI, MPUMEHSTh OMPEACIUTENN IS
pEIIeHUsI CHCTEMbl JIMHEHHBIX YypaBHEHUH, MOJEIUPOBATH pEabHbIE CHUTyallud C
[IOMOIIIbI0 CHCTEMbI JIMHEHHBIX YPAaBHEHM, HCCIIENOBAaTh ITOCTPOCHHBIE MOJEIU C
IOMOIIIbIO MaTPHUI] U OIIPEIEIUTENEH, HHTEPIIPETUPOBATH MOIYUEHHBIN PE3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JAEHCTBUM ¢ KOPHIMHU sl TPeoOpa30BaHMsl BbIpaKEHUH;

BBITIONHATh TMPEOOPa30BaHMsI YHCIOBBIX BBIPAKECHUU, COACpPXKAIIUX CTENEHU C
paIroHaIbHBIM TIOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JIOTapU(PMOB Ui IpeoOpa3oBaHUsl JIOTapUPMUUYECKUX
BBIPAKCHU;

CBOOOZHO OMEpUPOBATh TMOHITHSIMH: HPpPAIMOHANBHBIE, TOKa3aTelbHBIE U
jorapuMuUEcKUe YpaBHEHHS, HAXOIUTh HMX PEIICHUS C TIOMOIIBbIO PaBHOCHIBHBIX
MEPEXO0/I0B HIIN OCYIIECTBIISISI IPOBEPKY KOPHEN;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHE (OpMyJbl Ul HpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKECHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSITH
HeoOXoaumble (QOpPMYJIBI  JUJISI  PEMICHUST OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX
YPaBHEHHI;

MOJICIMPOBaTh peajbHble CUTYallMd Ha SI3bIKE ajreOpbl, COCTaBIATh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA MO YCJIOBMIO 3a/layM, MCCIENOBATh MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM ammapara aareOps.

DOyHKkuMU ¥ rpapuku:

CBOOOZIHO OIEpPUpPOBaTh MOHATHUAMHU: (YHKIHS, CHOCOOBI 3afaHus (PyHKIHH,
B3aUMHO OOpaTHbIe (YHKIIMH, KOMITO3HMIMS (YHKIUN, Tpaduk (yHKIIUU, BHITOIHSATH
AIIeMEeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB HYyHKIINIM;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: 00JIACTh ONPECTCHISI 1 MHOYKECTBO 3HAYCHHI
byHKIUYN, HYd QYHKIUH, TPOMEKYTKH 3HAKOMTOCTOSHCTBA,;

cBOOOHO ONEPUPOBATh MOHATHIMHU: YETHBIE U HEUETHBIE QYHKIIUH, TEPUOANUECKHE
(GyHKIIUM, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAKCUMyMbl U MUHUMYMBbI (DYHKIIUH,
HauOoJIbIlIee M HANMEHBIIIee 3HaUeHNEe (DYHKITUU Ha IPOMEKYTKE;

CcBOOOHO OTIEpUPOBATH MOHATHIMH: CTETICHHAs (PYHKINS C HATYpaJIbHBIM U LEJIBIM
nokasaresneM, rpauk CTenmeHHON (YHKIMH C HaTypajbHBIM W IEJNbIM IOKa3aTeleM,
rpaduk KOpHA N-OM cCTeneHHM KakK (PYHKIUH OOpAaTHON CTENEeHH C HaTypajIbHBIM
MOKa3aTeseM;
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OTIEepUPOBATH MOHITUAMMU: JIMHEHHAS, KBaApaTUIHAas U IPOOHO-TMHEHAs QyHKIUH,
BBITIOJHATH 2JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHHUE UX TPAPHUKOB;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: TIOKa3aTeNIbHAs U JIoTapupMuieckas QyHKINH,
UX CBOMCTBA U rpauKu, UCIIOJIB30BATh UX rpadUKH JIJIsl pEIICHUs YPaBHEHUM;

CBOOOJTHO  ONEPUPOBATH  MMOHATUSMU:  TPUTOHOMETPHUYECKAS  OKPY>KHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKHUX (PYHKITUI YUCIOBOTO apryMEHTa;

MCIIOJIb30BaTh Tpa@uKu (PYHKIMNA A7 UCCIEIOBAHUS MPOILIECCOB U 3aBUCUMOCTEN
OpU PElIeHUH 337a4d W3 JPYruX Y4eOHBIX MPEIMETOB M PEATbHOW >KM3HU, BBIPAXKATh
(dbopmyamMu 3aBUCUMOCTH MEKy BEIIMYMHAMU;

Havana mareMaTH4ecKOro aHajIu3a:

CBOOOJHO ONEpUpPOBaTh MOHATUSAMH: apUPMETHUYEeCKass M TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBaollas TI€OMETpUYEcKas NpPOrpeccus, JHHEHHBIA H
HKCIIOHEHIIMATIBHBIA POCT, (OopMysna CIOXKHBIX MPOLIEHTOB, MUMETh IPEJICTaBICHUE O
KOHCTAaHTE;

HCIIOJIb30BaTh MIPOTPECCHHN IS PELIEHUS PEAJIbHBIX 3a]1a4 IPUKIIAIHOTO XapaKkTepa;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: IOCIEIOBATEIBHOCT, CIIOCOOBI 3aJaHus
ITOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYECHHBIE MOCIIEA0BATEIBHOCTH, TOHUMATD
OCHOBBI 3apO>KJICHUS] MAaTEMAaTUYECKOTO aHaJIn3a KaK aHajau3a OECKOHEYHO MaJblX;

CBOOOZIHO ONEpUPOBATH IMOHATUSMU: HENPEPbIBHbIE (PYHKIMHU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJIHO ONEPUPOBATH MOHATHEM: (DYHKIIMSI, HETIPEPBIBHAS HA OTPE3KE, IPUMEHSTH
CBOMCTBA HEMPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a]1a4;

CBOOO/ZIHO ONEpUpPOBaTh MOHSTHUAMMU: TE€pBas W BTOpas IMPOU3BOJHBIE (PyHKLIHH,
KacatenbHas K Tpaduky QyHKIUY;

BBIUMCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO M KOMIIO3ULIMU ABYX
(yHKLMIA, 3HaTh NPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMIA;

HCIIOJIH30BaTh TEOMETPUUECKUN U (PU3MUECKHUI CMBICI MPOU3BOTHON JIJISl peieHuUs
3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJIHO OTNEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpAllMU HaJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar [Js ONHCAaHUS pPeallbHbIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUN 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

cBOOOIHO ONIEPUPOBATh NOHATUAMU: OTIPECTICHUE, TEOPEMA, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, J10Ka3aTEeNbCTBO, PABHOCWIbHBIE YpPAaBHEHUS U
HEpPABEHCTBA.

K xoniy o6ydenus B 11 kiiacce 00y4aromuiics MOTYYHUT CIEAYIONIINE MPEAMETHbIC
pe3ynbTaThl O OTHAEIBHBIM TeMaM pabouell mporpaMMbl yueOHOTo Kypca «Anredpa u
Hayaja MaTeMaTH4ECKOr0 aHAIU3a»:

Yucia 1 BIYUCICHHAA:
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CcBOOOJHO ONEPUPOBATH MOHATUSMHU: HATYpaJbHOE M IEJ0€ YHCIIO, MHOKECTBA
HATypaJIbHBIX U LEJbIX YUCEN, UCIIONb30BaTh MPU3HAKH IeTUMOCTH LenbiX yncesr, HO u
HOK nHaTypanbHbIX 4HCel Uil pelIeHUs 3a]1a4, IPUMEHATh alropuT™ EBKina;

CBOOOJHO ONEPHUPOBATh MOHATHEM OCTATKa [0 MOAYIIO, 3alIUChIBaTh HATYPAJIbHBIE
YKCJIA B PA3JINYHBIX TO3ULIUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZIHO OMEpPUPOBATh TMOHATHUAMU: KOMILJIEKCHOE YHCIO UM  MHOXECTBO
KOMILUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B aiareOpandyeckol M
TPUTOHOMETPUUECKON (opMe, BBIOJIHATH apU(PMETUUECKHE OIlepalu C HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATUSMU: HpPpPAUUMOHAIbHBIE, IOKa3aTelbHbIE U
Jorapu(p)MUYECKHE HEPABEHCTBA, HAXOAWTb HMX PEIICHHS C MOMOIIbIO PaBHOCHIIBHBIX
[IEPEXOOB;

OCYIIECTBIIATH OTOOP KOPHEN NPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HEeoOXoauMble (OPMYJbl Il PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSIMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHUH H
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBl U CHUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHHUS
CUCTEMBI M COBOKYIHOCTEH pPalMOHAJIBHBIX, HPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(pMHUYECKHX YPaBHEHUI U HEPABEHCTB;

pelath panuoHajIbHble, WPpPALMOHANIbHBIE, MOKa3aTelbHbIE, JIOTapU(PMUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILNE MOLYJIN U ITapaMeTphl;

OPUMEHATh rpaguuecKue METOAbI Ul PEUICHHs] YpaBHEHUI U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ mapaMeTpaMus;

MOJEJIUPOBATh pPEalbHbIE CUTyallud Ha SA3BIKE alIreOpbl, COCTABJISATh BBIPAXKECHMS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIETM C UCIOJB30BaHUWEM almapara ainreOpbl, HHTEPIPETHUPOBATH MOTYyUYEHHBIN
pe3ynbTar.

DYyHKIUU U TPAPUKH:

CTpOUTh TrpaduKH KOMIO3UIMH (YHKUUA C TOMOIIBIO  3JIEMEHTAPHOIO
MCCJIEIOBaHMSI U CBOMCTB KOMITIO3UILIUU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYEeCKHue 00pa3bl ypaBHEHHWH W HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: TPA(UKU TPUTOHOMETPUUECKUX PYHKIUMI;

MPUMEHSTh (PYHKLINU AJI1 MOJETUPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hayaja MaTreMaTH4ecKOro aHAaJIM3a:

MCIIOJIb30BaTh MPOU3BOIHYIO MJISi MCCIENOBaHUS (YHKIUHM HAa MOHOTOHHOCTb H
DKCTPEMYMBI;
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HAaXOJUTh HauOOJblllee W HAaUMEHbIee 3HA4YeHUsA (QYHKIMH HENpEephIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh IMPOM3BOAHYIO JUISI HAXOXACHUS HAWIy4dlIero penieHus B
IOPUKIIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMMYECKHX, 3ajladax, JUIsl ONpEIesICHUs
CKOPOCTH U YCKOpPEHUS Ipolecca, 3aJaHHOT0 (popMysIol nin rpaduxkoM;

CcBOOOZIHO OMEpUpPOBaTh MOHATUAMU: TEpBOOOpa3Has, OMPEACIEHHBIN WHTErpa,
HAXOJHUTh MEPBOOOPA3HBIC ANEMEHTAPHBIX (PYHKINNA U BHIYUCIATH HHTETPAI MO popMyJie
Hrrorona-JleiiOnunna;

HaXOAMTH IJIOLIA/IN IUIOCKUX (PUTYpP U OOBEMBI TEN ¢ TOMOLIBIO UHTETpAIa;

UMETh TMPEACTABIEHUE O MaTEeMAaTUYECKOM MOJEIMPOBAHUN Ha IpPUMEpE
cocTaBiieHHs TUPPepeHIInaNbHbIX YPAaBHEHHUI;

pemiaTh MpUKIAAHBIE 3aJayd, B TOM YHCIE COLUUAIBbHO-3KOHOMHYECKOTO U
($u3MYECKOTo XapaKkTepa, CpeICTBAMU MaTEMAaTHYECKOTO aHaIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n MPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHOXECTBO 1€HCTBUTEIBHBIX YHCEIL. Kagmor GecrnatHoro
HU@pPOBOTo
1 MHorouwiensl. PanimonansHble ypaBHEHUS U 24 1 xonTenTa Ha educont.ru (1C,
HepaBeHCTBA. CUCTEMBI IMHEUHBIX npocaeirenue, Gokchopx,
ABHCHII HOBBIH JHCK)
yp https://www.yaklass.ru/
Karaior 6ecriaTHOro
mdpoBoro
2 Oynkupy 1 rpagukn. CreneHHas QyHKIus ¢ 12 1 xonTenTa Ha educont.ru (1C,
LIEJIBIM IT0Ka3aTelIeM npocsewierne, poxrchop,
HOBBIH JHCK)
https://www.yaklass.ru/
Karairor 6ecruiaTHOro
. . udpoBoro
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1 xonTenTa Ha educont.ru (1C,
HWpparroHaisHbIe ypaBHEHUsI npocselenue, Goxeopa,
HOBBIH JHCK)
https://www.yaklass.ru/
Karairor 6ecriaTHOro
mdpoBoro
4 [TokazarenbHas pynkuus. [lokazarenbHble 10 1 KonTenTa Ha educont.ru (1C,
YpaBHCHHUS npoceenienue, Gpoxcdop,
HOBBIH JTHICK)
https://www.yaklass.ru/
Karanor 6ecriatHoro
5 Jlorapudmuueckas GyHKIHUS. 18 1 b poBoro
Jlorapudmuueckue ypaBHEeHUS koHTeHta Ha educont.ru (1C,
npocsenieHue, hoxcdop,
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TpPUroHOMETPUYECKHUE BBIPAXKEHUS U
yYpaBHEHUs

7 [TocnenoBarenbHOCTH U IPOTPECCUU

8 Henpepsieasie pynkuuu. [IponsBoanas

22

10

20

HOBBIH JTMCK)
https://www.yaklass.ru/

Karamor 6ecmatHoro

g poBoro

KoHTenTa Ha educont.ru (1C,
npocsenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

Kararor 6ecmiatHoro
udpoBoro

KoHTenTa Ha educont.ru (1C,
npocgeenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

Karanor 6ecrutaTHoro
rdpoBoro

kontenra Ha educont.ru (1C,
npocsenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAHUM

Katanor 6ecrutaTHoro
UppoBOTO

koutenra Ha educont.ru (1C,
npoceenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

19




11 KIIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO
MIPOU3BOIHOM

[lepBooOpa3Hast u HHTETpAI

I'paduku TpUroHOMETpUUECKUX (YHKITHI.

TpuronomeTpruyeckrue HepaBeHCTBA

HppanmonanbHbie, TOKa3aTeIbHBIE U
norapu(MHUEeCKUEe HEPABEHCTBA

KoaunuecTBO 4acoB

Bcero
padoThI

22 1

12 1

14 1

24 1

KonTpoabHbie

IpakTuyeckue
padoThI

JIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Karanor 6ecrimatHoro

g poBoro

koHTeHTa Ha educont.ru (1C,
npocsernienue, poxcdopa,
HOBBIH JHCK)
https://www.yaklass.ru/

Karanor 6ecruiatHoro
mdpoBoro

koHTeHTa Ha educont.ru (1C,
npocsenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

Karanor 6ecmurataoro
UppoBOTO

kontenra Ha educont.ru (1C,
npoceenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

Karanor 6ecmiatHoro
UppoBOTO

koutenra Ha educont.ru (1C,
npocsenienue, Gpokcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

20

KommiekcHrlie uucia

10 1

Karanor 6ecmiatHoro
UPPOBOTO

koutenra Ha educont.ru (1C,
npocsenieHue, poxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/




6 HarypanbHble u ensle yucna

10

Karanor 6ecrutaTHoro
udpoBoro

KoHTenTa Ha educont.ru (1C,
npocsenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

Cucrembl pauMOHAIbHBIX, UPPALMOHAIBHBIX
7 MOKAa3aTeNIbHBIX U JIOrapu(OMUYECKUX
ypaBHEHU I

12

Kararor 6ecruiaTHOro
udpoBoro

KoHTenTa Ha educont.ru (1C,
npocsenienue, Gpoxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

8 3amaun ¢ mapaMeTpamu

16

Karanor 6ecruiatHoro
rdpoBoro

kontenra Ha educont.ru (1C,
npocsernienue, poxcdopa,
HOBBIH JHCK)
https://www.yaklass.ru/

[ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3 A
3HaHUU

16

Karanor 6ecruiatHoro
1rdpoBoro

koHTeHTa Ha educont.ru (1C,
npocsenienue, poxcdop,
HOBBIH JHCK)
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

Metoanueckne pexkomenaanuu Munucrepersa IlpocBemenus
https: //uchitel.club/fpu858.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Anrebpa m Havama mateMatuyeckoro aHanm3a. 10 kmacc. B 2 4. U.1. YueOHUK 15 yyammxcs
0011e00pa3oBaTeNIbHBIX YUpexkIeHui (0a30BbIil u yriayoneHHslit yposens) / A. I'. Mopakosuy, I1.B.
Cemenos. / M.: Muemo3suHsa, 2020.
2. Aunrebpa u Hauvana mMatematudeckoro anamuza. 10 kmacc. B 2 4. U.2. agayHuk s ydammxcs
o0m1eo0pa3oBaTeIbHbIX YUpexaeHui (6a30Bbli U yriyoneHHbINH ypoBeHsb ) / [A. I'. MopakoBuy u nip.];
nox pen. A.I'. Mopnkosuya / M.: Muaemo3suna, 2020.
3. Aurebpa u Hayana mareMatudeckoro ananuza. 10 xmace. B 2 4. YU.2. 3amaunuk Ui ydamumxcs
00111e00pa3oBaTeNbHBIX YUpekaeHuid (0a30BbIi U yriayOaeHHbIH ypoBeHb ) / [A. I'. MopakoBudy u jp.];
noxa pea. A.I'. Mopakosuua / M.: Muaemo3uHna, 2020
4,

Aunreopa 11 kiacc
1. AunreOpa m Hayaia maremaruyeckoro aHanusa. 11 kmacc. B 2 u. U.1. YyeOHuk g yvyammxcs
o011eo0pa3oBaTeIbHbIX yupexaeHui (6a30Bblit U yriayOneHHbld ypoBenb ) / A. I'. Mopakosuu, I1.B.
Cemenos. / M.: Muemo3suna, 2020.
2. Maremaruka. EI'D 2022. Kuaura 11/ [I.A. Mansues, A.A. Mansues, JI.W. Mansuesa. — Pocto 1//1;
Wznarens Mansnes /I.A.; Hapoaaoe ob6pazoBanue, 2019. — 224c.
3. Maremaruka. EI'D 2022. Kuura 1. bazoBslit ypoens. [Ipodunbablii yposens / [I.A. Manblies, A.A.
Manbnes, J.U. MansreBa. — Pocros v//]: U3narens Mansies [[.A.; M. :HapoaHoe o6pa3oBanue, 2019.

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Anrebpa m nHauvana ananusza. 10-11 k.. CamocrositenbHble pa®oThl: Yuel. mocoOue s
o0meoOpa3oBar. YupexaeHuil. bazoBbiil n yriayonénnsiit yposens / JILA. Anexcannposa; nox pen. Al
Mopakosuva. — M.: Muemo3uHa, 2018. — 135 c.

2. Aunrebpau Havana aHanu3a. 10 — 11 ki.: KoHTposabHbIe paboThI 17151 00111€00pa30Bat. yupexkaeHu:
yue0. mocobue / A.I'. Mopakosuya, E.E. TynpumacKas. — 5-e uza. — M.: Muemo3suHa, 2013. — 62 c.

3. Aunrebpa u Hayanma mareMaTuueckoro ananusa. 10 kmacc. KoHTponbHBIE pabOTHI I yyaluXcs
o0mieo0pa3oBaTeabHbIX yupexaeHui (0a30BbIil ypoBeHb U yrinyOiaeHHbIH ypoBenb) / B.M. ['mu30ypr;
nopn pea. A.I'. Mopakosuya. — M.: Muemo3suHa, 2017 — 39 c.

ona 11 knacca:

1. Aunrebpa u Havyanma maremaTuuyeckoro aHanusa. 11 kmacc. KoHTposabHbIE pabOTHI A1 yyaluXxcs
0011e00pa3oBaTeNbHBIX yapexaeHui (6a30BbIi ypoBens) / B.W. ['mu30ypr; moxa pen. A.I'. Mopakosuua.
— M.: Muemosuna, 2019. — 32 c.

2. Aurebpa m Havana anamm3a. 10 — 11 k1. TemaTudeckne TeCThl W 3a4eThl JIIs 00meo0pa3oBar.
yupexaenuit / JI.O. lenunmesa, T.A Kopemikosa; non pea. A.I'. MopakoBuya. — 2-€ 3., HCIIP. U JIOTI.
— M.: Muemo3suna, 2019. — 102 c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Hudpossbie o0pazoBaTenbubie pecypebl (LLIOP) nis noaaep:KKku noaAroToOBKU
HIKOJbHUKOB.

1. Hnrepner-nopran Bcepoccuiickoil onuMnuazbsl IKOIBHUKOB. — Pexum poctyna:
http://www.rusolymp.ru

2. Beepoccuiickie QUCTaHLIIMOHHBIE 3BPUCTUYECKHE OJIMMIIMAJIBI IO MaTeMaTuke. — Pexum
nocryma: http://www.eidos.ru/olymp/mathem/index.htm

3.  UuadopmanuoHHO-OMCKOBas  cucreMa  «3amaunm». —  Pexum  jgocryna:
http://zadachi.mccme.ru/easy

4.3amaun: MHPOPMALMOHHO-TIOMCKOBAsI CHCTEMa 3334 10 MaTeMaTuke. — Pexxum nocryna:
http://zadachi.mccme.ru

5. KonkypcHble 3a1auu 10 MaTeMaTUKE: CIIPABOYHUK U METO/IbI pelIeHUs. — Pexxum tocryna:
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuanbl (IIOJHBIE TEKCThI) CBOOOJHO pPacCHpOCTPAHSIEMbIX KHHUI [0 MaT€MaTHKe. —
Pexxum http://www.mccme.ru/free-books

7. Marematuka TS MMOCTYNAOIINX B BY3Bl. — Pexxum JIOCTyTIA!
http://www.matematika.agava.ru

8. BrinycKkHbIE U BCTYNUTENbHbBIE 3K3aMEHBI TI0 MAaTEMATUKE: BApHAHThI, METO/IUKA. — Pesxxum
noctyna: http://www.mathnet.spb.ru

9. OnuMmnuaHbIe 3a]a4M 0 MaTeMaTuke: 0a3a JaHHbIX. — Pexkxum nocrtyma: http://zaba.ru

10. MockoBckue MaTeMaTHYECKHE OJINMITUAIBI. — Pexum JIOCTyTIA:
http://www.mccme.ru/olympiads/mmo

11. llkonbHBIE W paliOHHblE MaTemaThdeckue onumnuaasl B HoBocubOupcke. — Pexum
nocryma: http://aimakarov.chat.ru/school/school.html

12. BupryaneHas ~ I1mIKona  FOHOTO — MaTeMaTuKa. —  Pexum  pgoctyna:
http://math.ournet.md/indexr.htm

13. bubnuoTreka 3JEKTPOHHBIX YYeOHBIX MOCOOMH MO Matematuke. — Pexum pocryna:
http://mschool. kubsu.ru

14.  Oo0pazoBarenbHblii  mopran  «Mwup  anrebpel». —  Pexxum  goctyna:

http://www.algmir.org/index.html

15. CnoBapu BCD pasznuunbix aBTOpoB. — Peskum noctymna: http://slovari.yandex.ru

16. DTio/AbI, BBHIIOJHEHHBIE C HCIOIb30BAaHUEM COBPEMEHHOM KoMmbloTepHOU 3D-rpaduxm,
YBJIEKATEJIbHO M HMHTEPECHO pPAacCKa3blBalOIIME O MaTeMaTHKE U €€ NPUIOKEHUsIX. — Pexum
nocryma: http://www.etudes.ru

17. 3aouHas (u3MKO-MaTeMaTHueCKast IIKOJIA. - Pexxum JOCTyTa:
http://ido.tsu.ru/schools/physmat/index.php
18. MunucrepctBo obOpazoBanus P®D. — Pexum poctyma: http://www.ed.gov.ru;

http://www.edu.ru
19. TectupoBanue on-line. 5-11 xmaccer. — Pexxum mocryna: http://www.kokch.kts.ru/cdo
20. ApxuB yueOHBIX porpamMm HHPOPMAIIMOHHOTO 00pa3oBarenbHoro nopraia «RusEdu!».
— Pexxum nocryma: http://www.rusedu.ru
21. Merasanuknoneaus Kupumia u Medoaus. — Pexxum noctyma: http://mega.km.ru
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