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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «Anredpa u Hayajia MaTEeMaTHYECKOTO aHajau3a» SBIISAETCS
OJIHUM W3 HambOoJiee 3HAYMMBIX B TPOTpaMMe cpefaHero oOmiero obpa3oBaHws,
MIOCKOJIBKY, C OJJHOW CTOpPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
U3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOpPOHBI, (popMHpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBILUICHHE O0Y4YaloIIUXCS Ha YPOBHE, HEOOXOIUMOM
IJI1 OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
aUcUMIUIMH. B pamkax naHHOro y4eOHOro kypca oOydaroluecsl OBJIaJEBAarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopas (HOpMYyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4eCcKon (hopme.

VY4eOHsplii Kypc anreOppl U HayaJl MaTeMaTHYEeCKOTO aHajln3a 3aKIaJbIBaeT
OCHOBY Ui YCIIEIIHOTO OBJIAQJCHHUS 3aKOHAaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJECHIUI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIBb30BaTh MX MJS JalbHEWIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiaZeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH ajreOpbl MU MaTEeMAaTHUYECKOTO aHajau3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTB, JIOKa3hIBAaTh
YTBEPXKACHUS C MOMOILBIO MHAYKIIMH U PacCyKAaTh IEAyKTUBHO, MCIOJIB30BATh
0000IIeHe M KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTHUIO, (OopMHUpYyeT
KpEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone m3yuenusi yueOHOro kypca «Aisredpa ¥ Hayajla MaTeMaTH4YeCKOTro
aHaln3a» 00ydYaroIIuecs MOJY4YaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIENeH peallbHbIX CUTyalui,
UHTEpPIPETallMd  IOJIYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUMUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CHoCcOOCTBYIOLIMI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, Tak M depe3 creuuduky ydeOHOi
AESITEeNbHOCTH, TPEeOyIoLel MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meromuku oOydeHHs anredpe M HadajaM MAaTeMaTH4eCcKOoro
aHaJln3a JICKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpyktype ydeOHoro kypca «Aurebpa M Hauajga MaTeMaTHUYECKOIO
aHaJIN3a» BbIIEIECHBI CIEAYIOUINE COAEpKATeNIbHO-METOANYECKUE TUHUM: «Yucna
U BeIUMCIeHU», «DyHkunn u rpaduxm», «YpaBHeHHs U HepaBeHCTBay», «Hadana
MaTeMaTU4YecKoro aHainu3a», «MHoxkecTBa H JiorMkKa». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOANYECKHUE JIMHUM M3y4YaloTCs Ha TPOTSHKEHUU JIBYX JIET
oOyueHHus Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
ApYT Jpyra U MOCTENEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAWHSIET B cede
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKU aHalIu3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
IMIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKyl0 MOJEib peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIE MPU U3yUYEHUU Yy4eOHOro Kypca, Iis
pEeIIeHUsI CAaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenbHo-MeTOIMYECKas: JUHUS «YMcaa ¥ BBIYKUCICHUS 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUs JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yJenseTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CeOs HCMOJIb30BaHUE Pa3TMYHBIX
dopM 3amucu 4YMciIa, YMEHUE JAeNaTh NPUKUJIKY, BBINONHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
paloOHANbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXJIoM H3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenupuIecKue 3aadud W ONepaluu: JIelIeHHEe HaIelo,
OTEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LENbIX YHCEN, OCOOBIe CBOWCTBA
palMOHANIbHBIX M HUPPALMOHANBHBIX YUCeN, apu(pMETHUYECKHE ONEpaluy, a TaKkKe
U3BJICUEHNE KOpHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS IJI PEUICHHs Pa3IUYHBIX 3a/1ad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAT€MaTUKU KaK HayKH U €€ poJu B
IOCTPOEHUHU MOJIENIEH peallbHOTO MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHuEe U
KOHKPETH3aIHsL.

Jlunus «YpaBHEHUS W HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIAACBAIOT PA3NMYHBIMU METOJAaMU PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHble yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIeIOBaHNH (YHKIIUI C TOMOINBIO MPOU3BOJHON, MPU PEHICHUN TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOKJCHHE HAauOOJbIIUX U HAUMEHBIINX 3HAUCHUN (YyHKIUH.
JlaHHas coneprkaTenbHasi JUHUS BKIIOYAeT B ce0s Takxke (popMHpOBaHUE YMEHHIM
BBINIOJIHATh ~ pacy€Tsl 1O  QopMynaMm, MNpeoOpa3OBaHMs  PaLMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
COJIEpKaIllMX CTENeHUu U Jorapudmel. brarogaps u3ydeHuio anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0YyYarouuxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npemiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpEIHICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
nepervieTaercs ¢ APYTMMU JMHUSAMH Y4YeOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 337a€T MOCIIEIOBATENbHOCTh U3YUeHUsI MaTepuania. M3ydyenue creneHHo,
MIOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpauKoB, UCNOIb30BaHUE (QYHKIUN JUIs PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk M C pEHIeHHWEeM YpaBHEHUW U HepaBeHCTB. [lpu 3TOM OoJiblioe BHUMaHUE
yaensercsa (OPMUPOBAHUIO YMEHHUS BbIpAKaTh (POpMyJaMU 3aBUCHUMOCTU MEXIY
pa3MYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIMIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opmMe: aHATUTHYECKOM, rpaduyeckoi W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHUIO 1 KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTtnyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOY4YalOIMMCS, TaK KaK Yy HHUX TOSABISETCS BO3MOXKHOCTb CTPOUTH
rpaUKu CIOXHBIX (YHKUUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHbIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
NO3BOJIIET HAXOAWTh HaWJIyylllee pElIeHWe B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMUYECKHX, 3aJjadaX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4Ye€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-IOTHUYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPAclO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOywaroniyecst y3HaKT O



BBIJIAIONIUXCSI PE3y/bTaTaX, MOJYYECHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOUYECKasT TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMATHKHU
U TIpenaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKH H e€ NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eamHoe Ienoe. [loaTomy BakHO JaTh
BO3MOXKHOCTh OOy4YaroIeMycs TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOIb30BATh €r0 ISl BHIPAXKEHHSI CBOUX MBICIIEH.
JlpyruM BakKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIITUICHHUS
00y4JaroIuXxcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITUICHHS.

B yuebHnom kypce «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOIO0 MOJEIMPOBAHUSA, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJEIEH pealbHBIX
CUTyallWii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO afmapaTra anreOpbl u
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KAK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepua
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHHS MPHUKIaJHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJaroIIWecs  Pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOIieMy.
JlesTenbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PpEIICHUS MPUKIATHBIX 3a1ad
OpraHu3yeTCs B TIPOIleCcCe HM3YYEHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa u
HayaJla MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoAuTCs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hejelnwo), B 11
kimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOLEHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOelt W MPOIEHTOB IS
peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUWU U pEallbHON KU3HH.

JlelictBuTenbHble uKcna. PanvoHalmbHblE U UPpalMOHAJIBHBIE YHCIIA.
ApudpmeTnueckue  Omepanuud € JCHCTBUTENBHBIMH  YHclIaMu.  Moaymb
JEHUCTBUTEIBHOTO YKCa U ero cBOMCTBA. [IpubnukEHHbIE BBIUKCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHUM.

Crenenp ¢ uenpiM mnokaszarenemM. buHoM Herotona. Hcenmonbs3oBaHue
MOJIXOAIICH (POPMBI 3aUCH IEHCTBUTEIBHBIX YUCEI JIIsl PeUICHHs TPAKTUYECKUX
3a7a4 ¥ IIPEJACTABIICHUS JaHHBIX.

ApudmMerrnyeckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeNeM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTENBHBIM IIOKA3aTEIEM.

Jlorapudm umcma. CpoiicTBa norapudma. JlecsITHUHbIE W HaTypalbHBIC
JoTapu(MmBI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O apryMeHTa. ApPKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YMCJIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMsS. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-cIeACTBUA. HepaBeHCTBO,
peleHne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUHN H
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOW II€peMEHHOHU. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koddp¢unuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPKAIINUX CTETICHU U KOPHHU.

HNppaunonansHbie YPaBHEHUSI. OcHOBHbIE METO/IbI pelIeHus
HMppalrOHAIbHBIX YPABHCHUMN.

[loka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELIEHUS MOKAa3aTeJIbHbIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKATUX JTOTapU(MBbI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perIeHus
JTorapuMUYECKUX YPaBHCHUM.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbhIpaKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHU .



Pemenne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. OnpenenuTens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BHIYUCIIEHHE €r0 3HAY€HUs, NPUMEHEHHE OMNPEIEIUTENs ISl PEeIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3a/ad C IMOMOIIbIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccinemoBaHue NOCTPOECHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHeHHMe ypaBHEHHI W HEPABEHCTB K PEIICHHIO
MaTeMaTUYeCKUX 3aJad M 3a/lad W3 Pa3IuvHbIX 00JacTell HayKHM W peaTbHOU
KU3ZHHU.

DYyHKIUHN U TPaPUKU

@yHKusA, crnocoObl 3amaHus (QyHKkIuU. B3aumMHO o0OpaTHble (QYHKIHH.
Komnosummst  pyskmuii. ['paduk  dyHkmum. DineMeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuud. Hynmu dyHkumm.
[IpomexyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
¢bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HAa POMEXYTKE.

JluneliHasi, KBaJpaTUyHass W JPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
HCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpauKk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYpaJbHBIM [MOKA3aTEIIEM.

[loka3atenbHass u jorapupmuyeckas (yHKUWH, UX CBOMCTBA M TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

Tpuronomerpuueckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B pe€albHBIX IMpoLEeccax M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCcKOn UHIYKUHUU. MOHOTOHHBIE U OrpaHUYECHHbIE
IIOCJIEIOBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
MPOrpecCuu. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcmonp30BaHME MPOrPECCUU Il  PELICHUS] pealbHBIX 3a7ad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynknuid. CBoHCTBa (QYHKIMNA HENpPEpPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JIsI PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U151 pelueHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBoaHble  3IEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHoxecTBa U JIOTHKA

MHoOKecTBO, Olepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUS PEATbHBIX IPOLECCOB W SBICHUW, MPU PEUICHUM 3a1a4d W3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JIETMMOCTH LEJIBIX
yucelsl, HauOoubImuii obmmi aenutensb (mamee — HOJ]) m HamMmeHbIiee oO1ee
kpatHoe (nanee — HOK), ocratkoB 1o Moyinto, anroputMa EBkinaa st peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. AnreOpanueckas W TpPUTOHOMETpUYEcKass (QOpMbI
3alUCH KOMIUIEKCHOTO 4Hclia. ApupMeTHUUecKue Oornepaluu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPIWHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUJIEKCHBIX YUCEN JJIsl pelieHnus PU3NYECKUX U T€OMETPUUECKUX 3aad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CUCTEM U COBOKYITHOCTEW paIlMOHAIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMMU.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYEeCKUX 3aJad M 3aJlad W3 Pa3jIM4HbIX 00JlacTell HAyKHM W peaabHOU
KU3HU, UHTEPHPETALIUS MOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUN U TPaPUKHU

I'padpux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3bpl ypaBHEHUU W
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckre QyHKIIMHI, UX CBONCTBA U TpadUKH.

['papriueckne mMeTonpl pelleHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpaMH.

Hcnonb3zoBanue rpadukoB (QYHKIMN AJi1 HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUH 3aJad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[IpumeneHnue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBLIEro  3HAYEHUH
HEINPEPHIBHON ()YHKLIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKICHUS HAWIY4YlIEro pEUIeHUs B
OPUKIAIHBIX 3a/adax, ISl ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IpoIlecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXaeHUS TTIEPBOOOPA3HBIX.

HNnrerpain. ['eomeTprueckuii CMBICJI VMHTErpaia. Beruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne wHTErpaja A HaXOXKIAEHUS IUIONIAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECKUX TEIL.

[Ipumepnr pemenuit auddepeHIuanbHbIX ypaBHEHUNH. MatemaTuueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI0 AU depeHIInaNbHBIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UILIMKU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSIMY ¥ HA3HAYCHHUEM;

2) NaTPUOTUY€CKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTIKCHUN HAyKh U JACSITEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAsl SCTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUH, PACCyKJIEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpPECAxX 3/I0pOBOT0 U 6e30macHOro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTIIbIXa, PETyJspHas (u3udecKasi aKTHBHOCTb), (PU3NYIECKOE COBEPIICHCTBOBAHKE
P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON NESITENBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccu W Ppeanu3oBbIBATh COOCTBEHHBIC JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreéMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAIPaBIICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, OCO3HAHME TJI00ATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOJIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pEIICHHWs 3aaad B 001acTH
OKpY XKaromel cpejpl, IIAHUPOBAHUE TIOCTYNIKOB M OIICHKM HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBWIN3AIAHA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJIbTypOH KakK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOEKTHYIO W HCCIEIOBATENBCKYIO NEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble jJoruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BATh CYIIECTBEHHbBIE NPHU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/ICTICHUS TOHATHM, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIIH,
OCHOBaHUS 7151 0000LICHNS U CpPaBHEHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OpPMYJIUpOBaTh U  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, AAHHBIX, HAOJIOJEHUSAX M YTBEPXKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHL;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(psiMbIE ¥ OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BBIBOJIBI;

BBIOMpATh CNoco0 pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapHMaHTOB  pEUIeHMs, BbIOMpaThb HaumOojee MOAXOMANMH ¢ y4éToM
CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBrle uccienoBare/JbCcKkie AeHCTBHUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
GbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APryMEHTUPOBATH
CBOIO MTO3ULINAIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHUS, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOJIEHUs,  KCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE MPOIECcca, a TaKKE BbBIJBUTAThH
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I PELICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIAOB H
dhopm npeacTaBIeHuUS;

CTPYKTYpHUpPOBaTh WH(OpPMAIIHIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOATEIHLHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LHeasIMH  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOMN TEMBlI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dhopmMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (POopMaT BBICTYIUICHUS C Y4ETOM 3aja4
IIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE HeliCTBHUSA



Camoopranuzamnus:

COCTAaBJIAThH IJIaH, AJITOPUTM PEILICHHUS 3a/1auH, BRIOUPATh CIOCOO pEeIeHus C
Y4ETOM UMEIOIINXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIIEHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BJaJIeTh ~ HABbIKAMM  TIO3HABAaTEJIbHOM  peQuIeKCMU  Kak  OCO3HaHMUS
COBEPIIIAEMbIX JICUCTBHI M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YyIbTaTOB, BIAJCTh
croco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS TpoIlecca W pPe3ysbTara PEIICHHUS
MaTeMaTHYECKOM 3a/1auH;

NPeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJ]1auyH,
BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSCHATh IPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMAaTh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl mpu pelieHud Y4eOHbIX 3ajJad, NpPUHUMATh IeJib COBMECTHOM
JCATENBHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pacIpeaeisTh
BUIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOLECC M Pe3yJbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJICHAMW KOMAaHBI, OICHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIWN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenuss B 10 kjacce oOyd9arouiuiicss MOJTYYUT CIICTYIOIIHEC
MpPEeJMETHBIE PE3yJIbTAThl TI0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yucjia ¥ BBIYUCTICHUSA

CBOOO/IHO OIEpUPOBATHh MOHSATUSAMH: PAIMOHAIBLHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HPPAIUOHATBLHOE YHUCIO0, MHOXKECTBA
pPalOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOYJb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPpOOM W TPOLIEHTHI JIsI PEHICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



CcBOOOJIHO OMNEpUpOBAaTh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJXOIAILYI0 (JOPMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN Ul PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOI'0 apryMEHTa;

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

YpaBHeHUSA U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMA KO3((UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHa Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELLICHU 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELICHUSA CHUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJENUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBIO CUCTEMbI JUHEWHBIX YPaBHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpPHI] U OINpEACIUTENEH,
MHTEPIPETUPOBATH ITOJyYECHHBIM pE3yJIbTaT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH i ImpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALMX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTeIIEM;

UCII0JIb30BATh CBOMCTBaA aorapudMoB TUTs npeobpazoBaHus
Jorapu(MUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMH: HPPALMOHAJIBHBIE, MMOKa3aTelIbHbIE U
Jorapu(pMuyecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C IOMOIBIO PAaBHOCHIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXoAumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEIN C MCIIOJIb30BAHUEM ammapara aireopsi.

DyHKIUM U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMIO3uIus GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB (PyHKIIHIA;

CcBOOOIHO OIEpPHPOBATh MOHATUSAMU: 00JACTh ONPEIECICHUS U MHOKECTBO
3HauYeHUN (DYHKIMH, HYIH PYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/JIHO OIMEpPUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (yHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HAuWOOJbIIEE W HaWUMEHbIee 3HaueHue GyHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
[ENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH KakK (yHKIUU OOpPATHOW CTETECHH C
HATypaJIbHBIM MMOKA3aTENIEM;

OTEepUpPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BRITIONHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATUSAMM: IOKa3zaTelbHAsl W JIoTapupMUUecKas
GyHKUIMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElIeHUs
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATHh TOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GyHKUMA I UCCIENOBAaHUSA MPOILECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yUYEeOHBIX MPEIMETOB U pPeabHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauyana mareMaTH4ecKOro aHaIm3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoMeTpUuyecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIAsi TeOMETpUIECKasi MPOTrpeccus, JINHEHHBIA U
HKCMIOHEHIIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS PEealbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENILHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIEAOBATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYEeCKOr0 aHaJIW3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka GyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMpephiBHAsS HAa OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOJTHO OIEPUPOBATHh TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(dbyHKIMY, KacaTenbHas K rpaduky GyHKITUH;

BBIYUCIISITh TTPOU3BOJIHBIE CYyMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

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

MHosxecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBATh  TMOHSATHUSAMHU: MHOXKECTBO, OMEpalluiud  HaJ
MHOXECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs OMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JIPYyTUX yUeOHBIX TPEAMETOB;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: OINpEJEICHUEe, TeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS 1 HEPABEHCTBA.

K konmy obOyuenuss B 11 kjacce o0OydyarOIIMICS TOJYYUT CIEIYIOIINE
MpPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BbIYUCTCHUSA:

CBOOOJIHO OMEPUPOBATh TOHATHUAMM: HATypaJlbHO€ U IIEJ0€ 4YHUCJO,
MHOKECTBA HATYPAJIBHBIX U LENBIX YHUCEJ, HCHOJIB30BaTh MPU3HAKU JIEIIMMOCTHU
uenbix yncen, HOJl 1 HOK HaTypanbHbIX unceln AJis peuieHus 3a/iad, IPUMEHATh
anroput™ EBknmnpa;

CBOOO/JIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTEpPUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTABISATh KOMIUIEKCHBIE YHUCIAa B alnreOpandeckodl u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATh apuMETHUECKUE ONepalui ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:



cBOOOJIHO OMNEpUPOBATh MOHATUSMU: HPpPALMOHAIbHBIE, MOKa3aTelIbHbIE U
jJorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAMTh MX PpEHIEHHsS C  [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEM NpH pElIEHUH TPUTOHOMETPHUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIbI  JUJISi  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPUPOBATh MOHATHAMH: CUCTEMAa M COBOKYIHOCTb YPaBHEHUN U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHS, HAXOAUTh PEILICHMUS
CUCTEMBI U COBOKYMHOCTEN pallMOHANbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb palyOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(MUyecKUe€ U TPUTOHOMETPUYECKHUE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PEIIECHUs YPAaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMu;

MOJIEIUPOBAaTh pEAJbHbIE CHUTyallud Ha $A3bIKE aureOpbl, COCTaBIAThH
BBIDOKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMBbl IO YCJIOBHUIO 3a/layH,
UCCJENI0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TpauKn:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMeTpHUYeckne o0pa3bl ypaBHEHM W  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUHM JJI1 MOJCIHUPOBAHUS M HUCCIEIOBaHUS pealbHBIX
IIPOLIECCOB.

Hauyasa maTeMaTH4ecKOro anajmnsa:

MCITI0JIb30BaTh MPOU3BOJHYIO JUISl HCCIAEAOBAaHUS (PYHKIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbLIEEe 3HAUCHUS! (PYHKIIMK HETPEPHIBHON Ha
OTpE3Ke;

MCIIOJIb30BaTh IMPOM3BOJHYIO Il HAXOXKJIECHHUS HAWIy4yllero peuieHusl B
NPUKIAJAHBIX, B TOM YHCJIE€ COLUAJIbHO-DKOHOMUYECKHX, 3ajJadax, Ul
ONpEe/ICTICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJol WM
rpadukom;



CBOOOJHO OMEpUpPOBATH TOHATHSAMHU: TEPBOOOpa3Hasi, OMpeneIEHHBIN
UHTETpaji, HaXOAUThb IMEPBOOOpA3HbIE DJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTterpan no popmyne Herotona-JIeibuua;

HaXOJUTh TUIOIIAIU IIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUHM HA NIPUMEPE
cocTaBiieHUs MU PepeHIInabHBIX YpaBHEHU;

peliarh MPUKIAIHbIE 33a4¥, B TOM YHUCJIE COIMAIbHO-3KOHOMHYECKOTO U
(u3HYECcKOro xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
MHOXK€ECTBO IEHCTBUTEIBHBIX YHACEI.
| MHorounensl. PaninonanbsHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
) Oyukiun 1 rpadukn. CreneHHas GyHKIUS C 12 1
LIEJIBIM TI0Ka3aTesIeM
3 Apudmerrueckuii KOpeHb n-0il cTeneHu. 15 |
WppatnmonanpHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenabHble 10 |
YpaBHEHUS
5 Jlorapupmuyeckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUs U ” |
ypaBHEHUs
7 ITocnenoBaTenIbHOCTH U IPOIPECCUU 10 1
HenpepsiBable pynkmum. [IponsBoaHas 20 1
9 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMmblI Bcero Konrpoaniibt HpakTieckne o0pa3oBaTebHbIE
e padoThI padoThI pecypesI
1 HccnenoBanne GyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 IlepBooOpa3Has U MHTETpa 12 1
3 I'paduiku TpUroHOMETPHUECKUX (PYHKITHIA. 14 |
Tpuronomerpryeckre HepaBeHCTBA
4 HppanmonansHele, MoKa3aTeabHbIE U 24 |
norapuMuyecKrie HepaBeHCTBA
KomrnekcHsie uncia 10 1
6 HarypanbHble 1 nesnble yucna 10 1
CucreMbl pallMOHANIbHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeNIbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHUN
8 3agauu ¢ mapaMmeTpaMmu 16 1
9 [ToBTOpeHme, 0000MIIeHNEe, CUCTEMATHU3AIIHS 16 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudponbie
wn Tema ypoka Beero Kourpoasbnsie | IIpakTuyeckn 06pazOBATEILHbIC
padoThI e padoThbI pecypebi
) [[MHuOkecTBO, onepaiuy HajJ MHOKECTBAMH 1
H UX CBOMCTBA
2 Juarpammebl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO |
ammapara Jijisl peleHus 3a1a4q
Parmmmonansasie yncina. OOBLIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TTPOILICHTHI, 0ECKOHEUHBIE 1
MepUOIUYECKHE TpodH
Panunonannuslie yncna. OOBLIKHOBEHHEIE U
5 JECATUYHBIEC TPOOH, TTPOLICHTHI, 0ECKOHEUHBIE 1
MePUOUYECKHE TpoOH
6 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1
penieHus MPUKIAAHBIX 33729
7 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1
peuieHus NpUKIaAHbIX 33124
g JleticTBuTEIbHEBIC Yncia. PanimoHanbHbIE U 1
HppalMOHATIbHBIE YHCIIa
9 ApudmMernueckue orneparuu ¢ 1
JIEMCTBUTEIBHBIMU YHCIAMHU
10 Moaynb AEHCTBUTENBHOTO YUCTIA U €r0 1




CBOMCTBA

11

[IpubmmxEéHHBIC BEIYUCIICHUS], IPABHUIIA
OKpYTJICHUS, IPUKUIKA U OIIEHKA pe3yibTaTa
BBIYHCIIEHUN

12

OcHOBHBIE MCTOJbI pCIICHUA LCJIbIX U
JPOOHO-paLlMOHAJIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/bI PELLICHUS LIENbIX U
IpoOHO-paLMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LIENBIX U
IpoOHO-paLlMOHATBHBIX YPaBHEHUH U
HEPABEHCTB

15

MHorouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4JIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousieHs! ¢ LeIbIMU KO3(pPULIHEeHTaMU.
Teopema Buera

17

Pemrenne cucreM ITMHEHHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuna cucTeMbl JMHEHHBIX YPaBHEHHH.
Omnpenenurens MaTpuisl 2X2, ero
reOMETPHUECKUI CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpUIbl 2X2, €r0
T€OMETPUYECKHUI CMBICT M CBOMCTBA;
BBEIUMCIIEHUE €TI0 3HAUECHUS

21

HpI/IMeHeHI/Ie OIIPCACIIUTCIIA JJIA PCHICHHA




CUCTEMBI JINHEHHBIX YpaBHEHUI

22

Pemrenne npukiiagHeIxX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

23

PemreHne npukiiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

Konrponsnas padora: "Panmonanbheie
ypaBHEHUs U HepaBeHCTBA. CHcTEMBI
JUHEWHBIX ypaBHEHUN"

25

@OyHKIMA, cI0cOObI 3a1aHusT (PYHKIMH.
B3anmuo o6partabie GpyHkmmu. Kommosunms
byHKIUH

26

I'paduk GyHKIIMH. DIEMEHTapHBIC
npeoOpazoBanus TpaduKoB GyHKIIUHA

27

OO6nacth ornpeAesieHuss © MHOYKECTBO
3HaueHni pyHkiuu. Hymmn Qyskimm.
[TpoMexyTKH 3HaK TIOCTOSTHCTBA

28

UéETHbIe 1 HEYETHBIC (PDYHKIIHH.
[lepuognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (hyHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HaubonpIiee 1 HauMeHblIee 3HAYCHNE
(GYHKINMU Ha TPOMEXYTKE

30

JluneiiHas, KBaJpaTHYHasi U IPOOHO-
AUHEeNHast PyHKIUH

31

DneMeHTapHOe UCCIIEeIOBaHUE U TTOCTPOCHUE
rpaduKoOB ATUX PYHKITUN

32

DneMeHTapHOe UCCIIeIOBaHNE U TIOCTPOCHHE
rpaduKoB STUX PYHKITUN




CreneHs ¢ LIeJBIM MMOKa3aTeaeM. buHoM

33 Herotona

34 Crenens ¢ 1enabpIM MokasaresneMm. bunom
Herotona

35 CrenenHas QyHKIMS C HaTypaIbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaguk

16 KonTponbnas pabota: "Crenennas GyHKIus.
E€ cBoiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaIbHON
CTENIEHU U €ro CBOMCTBA

33 ApudpmeTnueckuil KOpeHb HaTypaibHON
CTENIEHU U €ro CBOKCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BhIPAKEHHIH,
CoJIepKalliX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHUH,
coJiepKalliX CTENEeHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHUH,
COJIEpKalIMX CTENEHU U KOPHU
Wppanmnonansueie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUs] UPPALMOHATIBHBIX
YpaBHECHUH
WppanmnonaneHeie ypaBHeHMs. OCHOBHBIE

43 METO/Ibl PEIICHUS] HpPAMOHAIBHBIX
ypaBHEHUH
Wppaunonanshelie ypaBHeHHUs. OCHOBHbIE

44 METO/Ibl PEMICHUS UPPALUOHAIBHBIX

ypaBHEHUU




PaBHOCHIBHBIE Mepexoabl B pCIICHUHU

45 WppalMOHATILHBIX YPaBHEHH

46 PaBHOCWIIBHBIE TIEpEXOBI B PEIICHUH
HppalMOHATILHBIX YPaBHEHHI

47 PaBHOCWIIBHBIE TIEpEXOBI B PEIICHUH
HppaIlMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIbHBIE TTIEPEXOBI B PEIICHUH
HppaIlMOHATILHBIX YPaBHEHHH
CpoiicTBa U rpad K KOpHS N-Oi CTETIEHU KaK

49 GbyHKIIUM 00paTHOM CTENEeH! C HaTypaIbHBIM
MoKazaresiaeM
CaoiicTBa U rpaduK KOpHS N-Oi CTETIEHU Kak

50 (GbyHKIMH 0OpaTHOW CTETIEHU C HATyPaJTbHBIM
nokaszaTeseM
Kontponbnast padota: "CpoiicTBa u rpadux

51 KOpHs n-oM creneHu. MppanroHansHbIe
ypaBHeHUs"

5 CreneHsb ¢ pallMOHaJIbHBIM [TOKAa3aTeJIEM U €€
CBOICTBa

53 CreneHb C paloHaIbHBIM MTOKa3aTeNNeM U e€
CBOICTBa

54 CreneHb C paloHaIbHBIM MTOKa3aTeNNeM U e€
CBOICTBa

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnons3zoBanue rpaduka QyHKIUN 115

peuIeHusl ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUU AT

57 1
peleHys ypaBHEHUH
[TokazarenbHble ypaBHEeHUSI. OCHOBHbIE

58 Y 1
METO/IbI PELIEHUS 0KA3aTEeNIbHBIX YPABHEHUI
[TokazarenbHble ypaBHEeHUS. OCHOBHbIE

59 ’ 1
METO/Ibl pEIICHHUS [T0Ka3aTENbHbIX YPABHEHUN

60 IlokazarenbHble ypaBHeHUs1. OCHOBHBIE |
METO/Ibl pEIICHUS [T0KA3aTENbHbIX YPABHEHUN

61 Konrponbnas padora: "[lokazaTenbHast 1
¢ynkuus. IlokazarenbHble ypaBHeHUA"

62 Jlorapudm ymucna. CBoiicTBa lorapudpma 1

63 Jlorapudm uncna. CoiicTBa jJorapudma 1

64 Jlorapudm ymcna. CoiicTBa jJorapudma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOrapH(pMbI 1

66 €CATUYHBIE U HATyPAJIbHBIE JTOTapU(PMBbI 1

y

67 [Ipeo6pa3oBanue BbIpaKEHUM, COIEPIKALNX )
aorapudmbl

68 [Ipeo6pa3oBanue BbIpaKEHUM, COIEPIKALINX )
aorapuQmbl
[IpeoOpa3oBanue BBIpAKEHUH, COAEPIKAILINX

69 ’ 1
aorapuQmbl
Jlorapudmuueckas QpyHKIus, €€ CBOWCTBA U

70 ’ 1
rpaduk

71 Jlorapudmuueckas pyHKUus, €€ CBONCTBA U |
rpaduk

7 Wcnons3oBanue rpaduka GyHKIUU A5 |

peuIeHus ypaBHEHU I




Hcnons3oBanue rpaduka GyHKIUU AT

73 pellIeHns] ypaBHEHUN
Jlorapudmuyeckue ypaBHeHH. OCHOBHBIE

74 METOBI PEIICHUS JIOTApUPMUIECKUX
YPaBHEHUH
Jlorapudmuyeckue ypaBHeHH. OCHOBHBIE

75 METO/Ibl pelIeHUs JorapuMUIECKuX
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHH. OCHOBHBIE

76 METO/IbI peIIeHHsI TOrapu(PMUUECKUX
yYpaBHEHUH

77 PaBHOCHIIbHBIE TEPEXO/Ibl B PEIICHUH
JOrapu(pMUUECKHX YpaBHEHUH

73 PaBHOCHIIbHBIE TTEPEXO/Ibl B PEIICHUH
J0rapupMUUECKUX YpaBHEHUI

79 KonTponbnas pabora: "Jlorapudpmuueckas
¢dbyukums. Jlorapudmuueckue ypaBHeHH "

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCJIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC U KOTAaHI'€HC
YHCJIOBOTO apryMeHTa

2 ApKcuHYyC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKUX (QYyHKIUN

YUCJIOBOI'O apryMCcHTa




Tpuronomerpudeckasi OKpyKHOCTb,

85 onpe/ielIeHUEe TPUTOHOMETPUIECKUX (HYHKITHHA 1
YHCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJITBI 1

87 OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYIIbI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIpAKCHUIN

01 [Ipeobpa3oBanne TPUTOHOMETPUUECKUX 1
BBIpAKEHUIN

9 [Ipeobpa3oBanne TPUTOHOMETPUUECKUX 1
BBIpaKCHUN

93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpaKCHUN

94 Pemenue TpuroHOMeTpUYECKUX YpaBHECHUHN 1

95 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

96 Pemenue TpUroHoMeTprUUECKUX ypaBHEHUI 1

97 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

98 Pemenue TpuroHOMeTpUYECKUX YpaBHECHUH 1

99 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

100 Pemenue TpUroHoMeTpHUUECKUX ypaBHEHUI 1
Konrtponbnas pabora: "Tpuronomerpudeckue

101 BBIPKEHUSI 1 TPUTOHOMETPUYECKUE 1
ypaBHeHus"

102 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHUS 1

rocJienoBarelIpbHoCcTe. MeTon




MaTeMaTH4eCKOM HHAYKIIUH

103

MOHOTOHHBIG )41 OFpaHI/I'-IeHHI)Ie
rociieioBaTeIbHOCTH. MicToprst aHamm3a
OECKOHEYHO MaJIbIX

104

Apudmernueckas mporpeccust

105

I'eomeTpuueckas nporpeccus

106

beckoneuHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107

Cymma OeckoHeYHO yObIBarouiei
T€OMETPUYECKON IPOrPECCUH

108

JIMHEWHBIN ¥ YKCTIOHEHIIMAIbHBINA POCT.
Hucno e. Dopmyia CI0KHBIX POLEHTOB

109

JIMHEVHBIN U 9KCTIOHEHIMAJIbHBINA POCT.
Hucno e. Dopmyia CI0KHBIX POLIEHTOB

110

Hcnons3oBaHue nmporpeccuun i pCiCHuA
PCAJIbHBIX 3a/]a4 ITPUKIIATHOT'O XapaKTEpa

111

Kontponbnas padota: "[locnenoBarenbHOCTH
U porpeccun”

112

HenpepwiBHbIE (DYHKITMN U MX CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpadUKOB
GbyHKIUH

114

CBoiicTBa (DyHKIMH HETIPEpPHIBHBIX HA
OTpe3Ke

115

CBoiicTBa (DyHKIMH HETIPEpPHIBHBIX HA
OTpe3Ke

116

MCTOJI HHTCPBAJIOB JJIA pCIICHUA HCPABCHCTB

117

MCTOII HHTCPBAJIOB JIsA pCIICHUA HCPABCHCTB




118

MeTton HHTCPBAJIOB JJIA PCHICHHA HCPABCHCTB

[IpuMeHeHne CBOWMCTB HENPEPBIBHBIX

119 dbyHkumii 1s pemenus 3ana4. /leHns
Poccuiickoii HayKw.

120 [IpuMeHeHne CBOWCTB HENMPEPBIBHBIX
(GYHKUIMK 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Npou3BOHbIE PYHKLIUU

122 Onpenenenne, reOMETPUIECKUI CMBICIT
MPOU3BOJHOMN

123 Omnpenenenue, GU3NICCKUNA CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHME KacaTeabHON K rpaduKy
byHKIIH

125 VYpaBHeHME KacaTeIbHON K rpaduKy
byHKIIUN

126 [IpousBoHBIE AIEMEHTAPHBIX (PyHKINN

127 [Ipoun3BoHBIC 37IEMEHTAPHBIX (DYHKITHI

128 [Ipon3BoHast CyMMBbI, TPOU3BEACHNUS,
YaCTHOT'O U KOMITO3UIMU QYHKIMN

129 [Ipon3BoHast CyMMBbI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUN

130 [IponsBoaHas CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUN

131 Konrponsnas padora: "[IpouzBoanas”

132 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIMS
3HaHuil: "YpaBHEHH"

133 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIIUS




3HaHui: "OyHkun"

134 Hrorosas xonTpoipHas paboTa

135 Hrorosas koHTpoOIbHAs paboTa

[ToBTOpenue, 06001IeHNe, CHCTeMaTH3allUs
3HAaHUU

136

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

136

10




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne IPOU3BOJHOM K UCCIIEIOBAHUIO
(GYyHKIHH HA MOHOTOHHOCTB M OKCTPEMYMBI

IIpuMeHeHne IPOU3BOJHOM K UCCIIETOBAHUIO
(GYyHKIMN HA MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumMeHeHne Npou3BOIHON K UCCIIEI0BAHUIO
(GyHKIMNA HA MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumeHeHne MpONU3BOJHON K HCCIIEIOBAaHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHre TPOU3BOHOM K UCCIIETOBAHUIO
(GyHKIUI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHre TPON3BOHOM K UCCIIETOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI

HaxoxxaeHne HauOobIero 1 HAMMEHBIIETO
3HAYEHUs HeTIPephIBHOM (PyHKIIMH Ha
OTpE3Ke

HaxoxxaeHue HauOobIIero 1 HAMMEHBLIETO
3HAYEHUs HeTIPEephIBHOM (PyHKIMM Ha
OTpe3Ke

Haxosxienre HanOoJbIIero 1 HAMMEHBIIIETO
3HAYEHUS HETPEPHIBHOM PYHKIINU Ha
OTpe3Ke

10

HaXO)K[IeHI/IC HAnOOJILIIEr0 U HAMMEHBIIIETO




3HAYEHUS HETPEPHIBHOW PYHKIINU HA
OTpe3Ke

11

Haxoxnerne HauboIbIIero 1 HANMEHBIIIETO
3HAaYEHUS HETIPEPHIBHOM PyHKINU Ha
OTpe3Ke

Haxonc):[eHHe HanOOJIBIICT0 ¥ HAUMEHBIIIETO

12 3HAYEHUs HETIPEPHIBHOM (PYyHKIINU Ha
OTpe3Ke
[TpuMeHeHre TPOU3BOIHON ISt HAXOXKACHUS

13 HAWJIy4YILEro peleHus! B IPUKIIATHBIX
3ajavax
[IpumMeHeHre TPOU3BOIHON JJIST HAXOMKAECHUS

14 HaWJIy4dlIero PeIeHys B IPUKIaIHbIX
3ajauax
[Ipumenenue npou3BOIHOMN IS

15 OIIpEEIIEHUS] CKOPOCTH U yCKOPEHUS
npoliecca, 3alaHHoro (opMyJIoN MU
rpapuKoM
IIpuMeHeHne NpOU3BOIHON A

16 OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro (opMyJIoi MU
rpagukoM

17 Kommozumus pyHkmmii

18 Komnozumus GyHkuumit

19 Komnozumus ¢yHkuumit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOpPJAMHATHOM IUIOCKOCTH

21 ['eomerpuueckue 00pa3sl ypaBHCHUM Ha




KOOp,HHHaTHOﬁ IIJIOCKOCTHU

Kontponbhas pabora: "HccnenoBanue

22 (GYHKIUH ¢ ITOMOIIBIO TPOU3BOTHOM"

3 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HbIX

24 IlepBooOpa3Hble 3MeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XXICHUS IEPBOOOPA3HBIX

)5 IlepBooOpa3Hble 3eMEHTAPHBIX (QYHKIHH.
[IpaBuia HaX0XXIEHUS IEPBOOOPA3HBIX

26 Hurterpan. ['eomeTpudeckuii CMbICT
UHTerpasia

27 Brruucnenue onpenenéHHoro HHTerpaa 1no
dhopmyne Herotona-Jleitoauia

73 Brruucnenue onpenenéHHoro HHTerpaa 1no
¢dbopmyne Hetotona-Jleiibnuia

29 [IpumeHeHne UHTErpaa A HaXOXKAECHUS
TUIOIIAACH TUIOCKUX QUTyp

30 [IpuMeHeHHe UHTErpaa A HaXOXKAECHUS
00BbEMOB reOMETPUYECKHX TEI

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH

1 [Ipumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHU U
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOIIBIO AU HepeHIInaTbHBIX
yYpaBHEHUN

34 KonTponbnas pabota: "[lepBoobpasnast u




uHTerpan”

Tpuronomerpudeckue QyHKIUH, UX

35 . 1
CBOIcTBaA U rpaduKu

36 Tpuronomerpudeckue QyHKIUH, UX 1
CBOIcTBa U rpaduKu

37 Tpuronomerpudeckue QyHKINH, UX 1
CBOICTBa U TpaduKu

13 Tpuronomerpudeckue GyHKINH, UX 1
CBOICTBa U TpaduKu

19 Tpuronomerpudeckue GyHKIUH, UX 1
CBOMCTBA U TpaduKu
OTb60p KOpHEH TPUTOHOMETPHUICCKHIX

40 YPaBHEHUH € MOMOUIBIO 1
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YpPaBHEHUH C MOMOUIBIO 1
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH
OT00p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUYECKOI OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUUECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMeTpUYECKUX HEPABEHCTB 1




Kontponbnas padora: "['paduku

48 TPUTOHOMETPHUECKUX (PYHKITUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEILICHHS
MTOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MTOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

5 OCHOBHBIE METOJIbI PEIICHHS
MOKa3aTeTbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIbI PEIICHHS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu()MHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPAaIMOHATILHBIX HEPABCHCTB

60 OCHOBHBIE METOBI PEIICHUS

HMPPALMOHAJIBHBIX HEPABEHCTB




I'padmyeckue MeTObI peleHus

01 UppalMOHATIBHBIX YPAaBHEHUH

2 I'paduueckue METOIBI pemeHUs
UppalMOHATIBLHBIX YPAaBHEHUH

63 I'paduueckue METOIBI pemeHUs
II0Ka3aTeJIbHBIX YPAaBHEHUU

64 I'paduueckue MeTobl peleHus
II0Ka3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTObl peleHUs
Jorapu(pMHUUECKUX ypaBHEHUN

66 I'padmyeckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'padmyeckue MeToabl pemeHus
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue METOIBI peLIeHUs

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'paduueckue MeTObl peleHUs

69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUHI
I'paduueckue MeTo bl peleHUs

70 MoKa3aTeIbHbBIX U JIOTapu(MUIECKUX
HEpPaBEHCTB
I'papuueckue MeTo bl peleHus

71 MOKa3aTeIbHbIX U JIOTapu(pMUUECKUX
HEpPaBEHCTB

72 KonTponbhas pabora: "UppannonansHeie,

I10Ka3aTCJIbHBIC U J'IOl"apI/I(I)MI/ILIeCKI/Ie




HepaBeHCTBA"

KommiekcHble uncna. Anredpanyeckas u

73 TpUTOHOMETpUYECKask (POPMBbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa
KommuiekcHble uncna. Anredpanyeckas u

74 TpUTOHOMETpUYECcKas (HOpMBI 3arucu
KOMIUIEKCHOT'O YHCIIa

75 Apudmernueckue oneparyu ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue oneparnuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJMHATHOW TNIOCKOCTH

73 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJMHATHOW TNIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenieHu u3
KOMIUIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHUCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCEIT JUIs

81 pemeHus pU3NYECKUX U FreOMETPUUECKUX
3a1a4

2 Kontponbnas padota: "KomruiekcHbie
gucia'

83 HatypanbHble u nensle yucna

84 HarypanbHble u niensle yuciia

85 [IpuMeHeHHne NPU3HAKOB AETMMOCTH LIENTbIX




YHUCCII

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIMMOCTH LCIIBIX

86
qucen

%7 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbBIX
gucen: HOJl m HOK

28 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENBIX
yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB ACTUMOCTH LENBIX
4KCeJl: OCTaTKU 110 MOZYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTHU ENBIX
YHCell: OCTaTKU M0 MOAYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH LENIBIX

91 yycen: aroput™ EBKiIMaa u1s pemeHns
3aJ1a4 B LIEJIBIX YncIax

90 Konrtponbnas pabdora: "Teopust nenbix
yucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCMIIBHBIE CCTEMBI U CUCTEMBI-
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YpaBHEHUIA.

94 PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METObI PEIICHUS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOIbI PELLIEHUS] CUCTEM U

96 COBOKYITHOCTEH UppaIiOHaIbHbBIX

YpaBHEHUU




OCHOBHEBIE MCTOJbI PCHICHUA CUCTCEM U

97 . .
COBOKYITHOCTEH ITOKa3aTENbHBIX YPABHEHUN

98 OcHOBHBIE MCTOJbI pCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHUI

OcHOBHBIE MCTOJbI pCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHU U

IIpuMeHeHne CUCTEM K PELIEHHIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

101 pa3NUYHbIX 00IacTe HAYKH U peabHOM
YKU3HU, MHTEPIPETalus IOJyYEHHBIX
pE3yIbTATOB

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

102 pa3NUYHbIX 001acTe HAyKH U peabHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yJIbTaTOB

HpI/IMeHeHI/Ie HEPAaBCHCTB K PCIICHUIO
MaTEMATHYCCKHUX 3aJa4 U 3a1a4 U3

103 pa3nuYHbIX 001acTe HAyKH U peabHOM
AKHU3HH, UHTEPIIPETALUS TOTYYEHHBIX
pE3yJIbTaTOB

104 Kontponbnas pabdora: "Cuctemsl

paloHaIbHbBIX, UPPALMOHATBHBIX
MOKA3aTEeNbHBIX U JOTapuMUIECKUX




ypaBHEHUIT"

105 PanmonaneHbIE ypaBHEHHS C TapaMeTpaMu

106 PanmonaneHble HEpaBeHCTBA € TapaMeTpamMu

107 PanmonaneHele cucTeMBbl ¢ mapaMeTpaMu

108 HppannonansHble ypaBHEHHs, HEPABEHCTBA
C ImapameTpaMu

109 HppanuoHanbHbIe CUCTEMBI C ITApaMeTpaMu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokasaTenbHbIE CUCTEMBI C TapAMETPAMHU

112 Jlorapudmuueckue ypaBHEHHsI, HEPaBEHCTBA
C ImapamMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI C TapaMeTpaMu

114 TpuroHomerpuieckue ypaBHEHHUsI C
napameTpamu

115 Tpuronomerpuiyeckue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpudecKkue CUCTEMBI C

napameTpamu

117

ITocTpoenne u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEaIbHBIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEJIEH peanbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUH C
rnapameTpamu




119

ITocTpoenue u ucciaeroBaHne
MaTeMaTHYECKUX MOJIeNIeN pealbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHHUH C
napamMeTpamu

KonTponbhas pabora: "3agauu c

120 "
napameTpamu

121 [ToBTOpenue, 060061IeHNE, CCTEMaTHU3aLUs
3HaHui: "YpaBHeHus"

122 [ToBTOpeHnue, 06001IeHNE, CHCTeMaTH3aIlUs
3HaHui: "YpaBHeHus"

123 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHui: "YpaBHeHus. CuctemMsl ypaBHEHUN"

124 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3Hanuil: "HepaBencrtna"

125 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3Hanuil: "HepaBencrsa"

126 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3Hanuil: "HepaBencrsa"

127 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuil: "[Ipon3BoaHas u e€ npumeHeHue"

128 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALHS
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

129 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALHS
3HaHui: "[IpousBoaHas u e€ npumeHeHue"

130 [ToBTOpeHnue, 06001IeHNE, CCTEMAaTH3aLUs
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpEeHnue, 06001IeHNE, CCTEMaTH3aLUs




3HaHui: "OyHKkun"
132 [ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AIIHS |
3HaHuil: "OyHkIn"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIlUs 1
3HaHuil: "OyHkn"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 HroroBas koHTpoNbHas paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHEe, CHCTEMATH3AIHA |
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* MaTtemaTuka: anredpa ¥ Hadajla MaTeMaTHYECKOI0 aHaIn3a, TeOMETPHSI.
AnreOpa v Havajla MaTeMaTUYECKOro aHainu3a (B 2 yactsx), 10 kiacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.l'. u npyrue; noa
penakiueit MopakoBuua A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M1OIL] MHEMO3H1HA»

* Maremaruka: anrebpa v Hadajla MaTeMaTHYECKOT0 aHaIn3a, TE€OMETPHSI.
Anre0pa u Hadanma MaTeMaTHIeCKOTo aHanu3a (B 2 gactsx), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noa
penakiueit MopakoBuua A.I'., O0111€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO

«MO1] MHEMO3UHA»

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

H.E ®enoposa, M.B TkaueBa. 13yuenue anredpsl 1 Hayan aHaimsa. 1 Okiacc.
M.IIpocsemenne.2019r.

H.E ®enoposa, M.B TkaueBa. M3yuenue anreOpsl 1 Hayan aHanusa. 1 1 kmacc.
M.IIpocsemenue.2019r.

Mopakosuu. A.I'. Anre6pa u Havyanma ananu3a. 10 —11 k1. MeTtonuueckoe
nocobue ms yuutens. — M.: MaemosuHa, 2018.MaremaTrka: exxeMeCsIIHbIN

Hay4YHO-METOJIMUECKUM KypHa! u3gatenbctBa «llepBoe ceHTIOps»



B.A fAposenxko «Iloypounsie pazpaboTku no reomerpun» 10xiacc,

1 1knaccMockBa «Bako» 2019rox

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

Marepuansl POII
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