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Pabouas nporpamma y4eOHOro npeamera «AJjuredpa u HayaJja

MATEeMaTHYEeCKOI0 AaHAJIN3a. Y JIy0JIeHHbI YPOBEHb)
MNOACHUTEJBHASA 3AIINCKA

VYueOHblil Kypce «AnreOpa U Havyajga MaTeMaTHYECKOT0 aHATN3a» SIBJIAETCS OJTHUM U3 Hanboee
3HAYUMBIX B MporpamMme cpeaHero oOmiero oOpa3oBaHUs, MOCKOJbKY, C OJHOM CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y Ui M3y4eHHMsS BCEX E€CTECTBEHHO-HAYUHBIX KYPCOB, a C
JIPYroi CTOPOHBI, (POPMUPYET JIOTHYECKOE W aOCTPaKTHOE MBINIUICHHE OOYYarolIuXxcsi Ha YPOBHE,
HEOO0XOAMMOM JUIsI OCBOCHHS MH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B paMkax naHHOro yueOHOro Kypca oOydaroiiuecs OBJIa1eBal0OT YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOPMYIUPYET CBOU JOCTHKEHUS B MAaTeMaTHUECKON (hopMe.

VY4eOHblii Kypc anreOpbl W Hayal MaTEMaTHMUECKOro aHalu3a 3aKJaJblBaeT OCHOBY IS
YCIICUIHOTO OBJIAJICHUSI 3aKOHAMH (DM3UKH, XUMHH, OMOJOTMH, NOHUMAHHUS OCHOBHBIX TEHICHIIMN
pa3BUTHUS SKOHOMHKM M OOILIECTBEHHOW J>KW3HM, IO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX W KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HMCIIONB30BaTh MX JJs JalbHEHIIero
o0Opa3oBaHMs U B MOBCEIHEBHON XU3HU. B TO ke Bpems oBiajgeHuEe aOCTPAKTHBIMU M JIOTUYECKHU
CTPOTUMH KOHCTPYKIHSMH ajreOpbl U MaTeMaTUYEeCKOIo aHajh3a pPa3BHBAE€T YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHHUS C MOMOIIBI0O UHIYKIIUU U
paccykaaTth JEAYKTUBHO, HCIOJB30BaTh 000OIIEHME W KOHKPETHU3aluio, abCTparupoBaHHE U
aHaJIoTHI0, (HOPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xonme wu3ydeHuss y4yeOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOrO aHaM3a»
oOyuaroluecs Moay4aroT HOBBIM ONBIT PEeLICHUS MPUKIIAJAHBIX 33[1a4, CAMOCTOSITEILHOTO MTOCTPOCHUS
MaTeMaTHYECKUX MOJIENICH peabHbIX CUTYallui, HHTEPIPETAIIMH MOTYYEHHBIX PEIICHUN, 3HAKOMSTCS
C MpUMepaMu MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEN B MPHUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOLUIUMUCS
MaTeMaTHYECKUMHU OTKPBITHAMU U UX aBTOPAMHU.

VY4eOHblii Kypc o00J1ajaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 Y4eOHbI MaTrepual, CIocOOCTBYIOIIMK (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUsI, TaK U depe3 crnenuduky ydeOHOU ACATENHHOCTH, TPEOYIOIIEH MpOAOIKUTEIHHON
KOHIICHTPALIMU BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IMOJIyYEHHBIH
pe3ynbTar.

B ocHoBe Mmeronuku oOyueHHs anreOpe M HayalaM MaTeMaTHYECKOro aHalu3a JIeKUT
NS TeIbHOCTHBIN MPUHIUI 00yYEHUSI.

B crpykType yuebHOro Kypca «Anrebpa M Hadansa MaTeMaTHUYECKOTO aHAJIM3a» BbIJIEICHBI
CIIEYIOIIKE CO/IepKATETbHO-METOINYECKUE TUHUH: «H1cra u BerauciaeHus», « OyHKkuuu u rpadukmny,
«YpaBHEHUS U HEpaBEHCTBa», «Hauana mMaremaTtnueckoro ananusa», «MHOXecTBa U JIoruka». Bee
OCHOBHBIE CO/IEPKATEIbHO-METOAMYECKUE TMHIH U3YJalOTCs Ha MPOTSHKEHUHU ABYX JIET 0OydeHUs Ha
ypoBHE cpenHero oomiero oOpa3oBaHUsS, €CTECTBEHHO JAOMOJHAS Ipyr Jpyra M TOCTEHEHHO
HACBHIIIAsACh HOBBIMM TE€MaMM U paszzienaMu. JlaHHBIA y4eOHBIH Kypc SIBISIETCS HHTETPAaTHUBHBIM,
MOCKOJIbKY 00beIuHsET B cebe CoJep)KaHUE HECKOJIbKUX MaTEeMaTHMYECKUX TUCIUIUINH, TaKUX Kak
anreOpa, TPUTOHOMETPHUS, MATEMAaTHUYECKUN aHAJIN3, TEOPUs] MHOXKECTB, MaTeMaTHUYECKas JIOTUKA U
npyrue. Ilo mepe Toro kak oOydaromiuecsi OBjIa/eBalOT BCE Oosiee MIMPOKUM MaTeMaTUYECKUM
amnmapaTtoM, y HHX IIOCIEI0BaTeIbHO (OPMHUPYETCS UM COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTHYECKyl0 MOJIENb pPEAbHON CHUTyalluM, IPUMEHATHb 3HAHUSA, MOJIYYEHHBIC NPU H3y4YEeHUU
yu4eOHOro Kypca, Uil pelIeHHs] caMOCTOSITEIbHO COPMYIMPOBAHHONW MaTeMaTHYECKOH 3aaayd, a
3aTeM MHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenbHO-MeToANYecKass JTUHUA «YUMciaa W BBIYUCICHUS» 3aBepiiaeT (OpMUPOBAHHE
HABBIKOB MCIIOJIb30BaHUs JEHCTBUTENbHBIX 4YHCET, KOTOpOE OBLIO HauaTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi. Ha ypoBHe cpemnHero oOmiero odpazoBaHus 0co00€ BHUMAHHE YIEISAETCS
(GOpMUPOBAHUIO HABBIKOB pPAIlMOHAJIbHBIX BBIYMCICHUH, BKIIOYAIONIMX B €e0S MCIOJNb30BaHHE
pa3NUYHBIX (POPM 3aMHCH YHCIIA, YMEHUE JeNIaTh IPUKUKY, BBITOIHATH MPUOIMKEHHbBIE BBIYUCIICHNUS,
OLICHUBATh YHUCJIOBbIE BBIpaKEHHUs, pabOTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMHU. 3HAKOMbIE



O0yJaloIMMCsT MHOKECTBA HATYypPAJIbHBIX, LENbIX, PAlMOHAIBHBIX U JCHCTBUTEIBHBIX YHCENT
JIOTIOJTHSIFOTCSI MHOXKECTBOM KOMIUJIEKCHBIX 4Hced. B KaXIoM M3 3THX MHOKECTB paccMaTpHUBAIOTCS
CBOWCTBEHHBIC €My crien(UUYecKre 3aa4y U ONlepalliy: JeJIeHHe HalleJI0, ONepUPOBAHIE OCTATKAMH
Ha MHOXECTBE IENbIX YHCEN, OCOOble CBONCTBAa pALMOHAIBHBIX W HPPALUOHAIBHBIX YHCE,
apu(pMeTHYECKHE ONepaly, a TaKKe W3BJICUCHHE KOPHS HaTypaJbHOW CTENEHM Ha MHOMKECTBE
KOMIUIEKCHBIX uncen. biarogaps mocienoBarenbHOMY PACIIMPEHUIO KPYra MCIONIb3yEeMbIX YUCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMH HUX TNPHUMEHEHHs JUIsl pEIIeHHUs Pa3IMyYHBIX 3a7ad (OpMHpYeTcs
MIPEJICTAaBJICHUE O €IUHCTBE MaTEeMAaTUKH KaK HayKH M €€ POJIM B MOCTPOCHUM MOJENel pealbHOTO
MUPA, IUPOKO UCHOIB3YIOTCS 0000IIEHUE U KOHKPETH3AIIHSL.

Jlnnus «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKEHUU BCero 00y4eHUs Ha YpOBHE
cpeaHero o0uiero 06pa3oBaHus, MOCKOJIBbKY B KaXKI0M pa3zese [IporpaMMbl mpe1ycMOTPEHO perieHe
COOTBETCTBYIOIIMX 3amady. B pe3ynprate oOyuwaromiuecss OBIAJEBAIOT Pa3IMYHBIMU METOJaMHU
pelieHUsT  PAalMOHAJBHBIX,  HMPPALMOHANBHBIX,  [OKa3aTEJbHBIX,  JIOTapU(MUYECKUX U
TPUTOHOMETPUYECKHUX YpaBHEHHIl, HEPABEHCTB U CUCTEM, a TAKXKE 3aJ1au, COJEPKalIUX MapaMeTphl.
[Tony4yeHHble yMEHHs IIMPOKO MCIOJNB3YIOTCS TPH HMCCIEIOBAHUM (YHKIUH C TOMOUIBIO
MPOM3BOJIHOM, TpHU pElIeHUU MPHUKIAJHBIX 3aJad W 3aJad Ha HaXOoXJIEeHHWE HauOONbIIMX U
HAaUMEHBUINX 3HaYeHWd QyHKuuu. JlaHHas cojep:karenbHas JUHHUS BKIIOYAaeT B ce0s Takxke
dbopMUpOBaHHE YMEHHUH BBINOIHATH PACYETHI MO (opMyliaM, MPeoOpa3oBaHUs PaALUOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUH, @ TAK)KE BBIPAKEHUH, COJIEPIKALINX CTEIIEHU
u Jorapudmel. braromaps usydeHuio anreOpanueckoro Marepuaia HPOUCXOAMT JajibHeiiiee
pa3BUTHE ANTOPUTMHUECKOTO M aOCTPAKTHOIO MBIIUICHHUS O0ydaromuxcs, (GOpMHUPYIOTCS HABBIKU
NeNYKTUBHBIX PacCyXIeHUH, paboThl ¢ CUMBOJILHBIMH (hOpMaMu, MPEACTABICHUSI 3aKOHOMEPHOCTEH
U 3aBHCHMOCTEH B BHJI€ PABEHCTB M HepaBeHCTB. Anredpa npeiaraet 3¢ppekTuBHbIE HHCTPYMEHTBI
JUIS peUIeHHs] MPAaKTUYEeCKUX M €CTeCTBEHHO-HAayYHbIX 3ajlad, HarJIggHO JAEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK s3bIKa HAyKH.

CopepxarenpHo-MeTonuyeckass JuHUs «DyHKIMM U TpaduKW» TECHO IEpeIuieTaeTcss ¢
APYTUMH JIMHUSAMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a/1aéT MOCIeN0BaTEeIbHOCTD
W3ydeHus  Marepuana. V3yueHuWe  CTENMEHHOW, TOKa3aTelbHOH,  JIoTapu(PMHUYECKON |
TPUTOHOMETPHUECKUX (PYHKIUI, UX CBOMCTB M Trpa)uKOB, NCHOIb30BaHNUE (DYHKIMHA A peLIeHus
3a/a4 U3 APYruX y4eOHBIX MPEIMETOB U peajbHOU >KU3HH TECHO CBSI3aHO KaK C MaTeMaTHYECKUM
aHAJM30M, TaK U C PEIICHUEM YpaBHEHHMI M HepaBeHCTB. [Ipu 3ToM 00blIoe BHUMAHUE YIENsAETCS
(GOpMUPOBAHHUIO YMEHHUS BBIpAXaTh (POpPMYyJaMU 3aBUCUMOCTH MEXAY Pa3IU4YHBIMU BEJIMYUHAMH,
MCCIIEIOBATh MOIy4YeHHbIE (DYHKIMH, CTPOUTH UX Tpauku. MaTepual 3Toi coaepKaTeabHON JINHUT
HalleJIeH Ha pa3BUTHE YMEHUI W HAaBBIKOB, IO3BOJSIOUIMX BBIPAXKATh 3aBUCHMOCTH MEXIY
BEIMYMHAMU B pa3iuyHOU (opme: aHATUTHUECKOM, rpaduueckoil m crnoBecHoi. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHHWIO U
KOHKPETH3alluu, UCIIOJIb30BAHUIO AaHAJIOTUH.

CopepxarenpHast JauHHs «Hadama maTemMaTHuecKoOro aHaiu3a» IO3BOJISIET CYIIECTBEHHO
pacupuTh KPyr Kak MaTeMaTHYeCKUX, TaK U MPUKIAIHBIX 33/1a4, TOCTYITHBIX 00YJalOUIMMCs, TaK KaK
Yy HUX MOSIBJISIETCSI BO3MOXKHOCTb CTPOUTH I'paUKH CIOKHBIX (DYHKIIUH, ONpeneisTh UX HauboJbIIne
¥ HAUMEHBUIME 3HAYCHMS, BBIUUCIATH IUIOMIAANM (GUTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH M
ycKopeHus npoiieccoB. JlanHas copepikarenabHas JUHUS OTKPBIBAET HOBbIE BO3MOKHOCTH MTOCTPOCHUS
MaTEMaTHYECKUX MOJIEIEH pealbHbIX CHUTYyallMil, MO3BOJSET HAXOAWUTh HAWIY4llEee PpELICHUE B
NPUKJIAJHBIX, B TOM YHCJIE COIHUAIbHO-DKOHOMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOTr0 aHalu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO, (HOPMabHO-TOIMYECKOTO M
KpEaTUBHOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHI PacliO3HABATh MPOSIBICHUS 3aKOHOB MaTEeMaTUKHU
B HayKe, TEeXHUKE U UcKyccTBe. OOyuaronmecs: y3HalOT O BBIIAIOIIMXCS pe3yabTaTax, MOoJTyYeHHBIX B
X0/JIe pa3BUTHsI MAaTEMaTUKU KaK HayKd, U 00 MX aBTOpax.

CopnepxaTenbHO-MeTOANYeCKast TMHUSA «MHOXECTBa U JIOTUKa» BKIIOYAET B CE0S 3JIEMEHTHI
TEOpPUHM MHOXKECTB M MaTeMaTU4YeCKOW JOTHMKU. TeopeTHKO-MHOKECTBEHHbIE MPEACTaBICHUS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTWKHU M MpeularaloT Hanbojee yHUBEPCAIbHBIN S3bIK,



OOBECIUHSAIOMNNA BCe pasfefnbl MaTeMaTUKU W e TNPWIOKEHUH, OHHM CBA3BIBAIOT pa3HbIC
MaTeMaTHYeCKUEe JUCHUIUIMHBI W HMX NPWIOKEHUS B eauHoe uenoe. lloatoMy BaxkHO nath
BO3MOXKHOCTh  OOyyaromemycs TIOHHUMAaTh TEOPETHKO-MHOXKECTBEHHBIH SI3BIK  COBPEMEHHOM
MaTe€MaTUKUd U HUCIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICHEH. /[pyruM BakKHBIM MPHU3HAKOM
MaTeMaTHKHU KaK HAyKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 00OCHOBAHMIA U ClI€JIOBaHUE
onpeeaEHHBIM IPaBUiIaM MOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTEMaTHUYECKOU
JIOTHKHU CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIUICHUS O0YYalomUXCsl, MO3BOJIIET UM CTPOUTH
CBOM PacCyX/ICHUsI Ha OCHOBE JIOTHUECKUX MPaBUil, POPMHUPYET HaBBIKA KPUTUUECKOTO MBIIITICHHUS.

B ydueGHOM Kypce «Aurebpa ¥ Hayala MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro MOJAEIMPOBAHUS, KOTOPbIE MPU3BaHbI CIOCOOCTBOBATH (DOPMHUPOBAHHUIO HABBLIKOB
IIOCTPOEHUSI MOJIEIEN peajbHBbIX CUTYallUH, MCCIENOBAHUS 3THUX MOJEJEH € MOMOILIBIO amnmnapara
anreOppl 1 MaTEMaTHYECKOTrO aHajan3a, MHTEPIIPETAlUU MOJIYYSHHBIX PE3YylIbTaToB. Takue 3aJaHus
BIUIETEHBI B KaX/IbI U3 pa3fesioB MPOrpaMMBl, TOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IUpPOKO
WCIIONB3YETCS Il PELICHMs] MPUKIATHBIX 3anad. [Ipu pemeHnn peanbHbIX NPAKTUYECKUX 3a7ad
oOyyarolmiuecsi  pa3BUBAlOT  HAONIONATENBHOCTh,  YMEHHME  HAXOIUTh  3aKOHOMEpPHOCTH,
a0CTparupoBaThCsi, MCIOJIB30BAaTh aHAJOTHI0, 0000maTh W KOHKPETH3WPOBATh IPOOIEMY.
JlesaTenbHOCTDh 1O (HOPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX 33/1a4 OPTaHU3YETCs B MpoLecce
M3YYEHHUsI BCEX TeM y4eOHOTro Kypca «Ajiredpa u Hauajga MaTeMaTHYECKOro aHaInu3ay.

Ha wusydyenme y4deOHOro kypca «AJaredpa M Havajla MATeMaTHYeCKOI0 aHAJIU3a»
orBoauTcAa 272 yaca: B 10 xiaacce — 136 yacoB (4 yaca B Hene0), B 11 kiaacce — 136 yacon (4
qaca B He/leJ10).

IIporpaMmma mnpeaycMaTpuBaeT NPOMEXKYTOYHYK ATTECTALMI0O B BHAE HTOr0BOM
KOHTPOJIbHOI pa0oThl HJIH YCTHOIO 3a4eTa B KoHIe 10 kiaacca.

Taxxe mporpamma MpeaycMaTpuBaeT KOHTPOJbHBIE WM IMPOBEPOYHBIE pabOThI B KOHLIE
M3YUYEHHS KaX/10i TeMbl, BO3MOXHBIC YCTHBIC 3aU€Thl B KOHIIE KaKA0ro noixyroaus. O0s3arenbHbIM
JUISl BBICTABJICHUSI UTOTOBBIX OTMETOK 3a JIBa MOJIYTOJUSl W TOJ SIBJISIETCS HAJMYUE OTMETOK 3a BCE
KOHTPOJIbHBIE M JUATHOCTHYECKUE paboThl, 0003HaUCHHBIE B IPOrpaMMe.

COHAEP)XAHUE OBYUEHUA

10 KJTACC

Yucna u BBIYUCIICHUS

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC JAPOOH, MPOLEHTHI, OCCKOHEYHBIE
nepuoandeckue podu. Ilpumenenue apobeil U MPOIEHTOB ISl peUIeHUs] MPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUHN U PEaJIbHOM KU3HU.

JetictButenbHple 4Yuciia. PamyoHanbHBIE W HppalMOHAIBHBIE 4YHCiIa. ApudmeTHdeckue
onepauuMu € JCUCTBUTEIBHBIMH YHCIaMU. MOIyib JAEHUCTBUTENBHOIO 4YHUCIA M €ro CBOWCTBA.
[TpuOnmxEHHBIE BBIYMCIICHNUS, TIPABUIIAa OKPYTJICHUS, IPUKH/IKA U OLIEHKA Pe3ybTaTa BHIYMCICHUH.

Cremnenb c 1enbiM mokazareneM. bunom HproTona. Vcmonb3oBaHue moaxonsmieit Gopmbl
3alUCH ACUCTBUTENBHBIX YHCEIT ISl pEIICHUS MPAKTUUECKUX 3a1a4 U IPEACTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM TIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
IIOKA3aTEeJIEM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIC U HATYPATbHBIE JIOTAPUPMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC H
ApPKTaHI'€HC YUCIOBOTO apTyMEHTA.

YpaBHEHUs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHMS U ypaBHEHHUs-CleCcTBUA. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METONBI PEIICHUs LEeNbIX U APOOHO-pAIlMOHATBHBIX YpPAaBHEHUNW M HEPaBEHCTB.
MHorounessl OT OAHOW IEPEMEHHOM. /[eeHne MHOrodjeHa Ha MHOTOWIEH C OcTaTKoM. Teopema
be3y. Muorousens ¢ nensiMu kodddunueatamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENICHH U KOPHHU.



Uppanmonanbubie ypaBHeHHsI. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIIBHBIX YPaBHEHUM.
IToka3aTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELIECHUS [TOKA3aTEIbHBIX YPABHEHUM.
[IpeobpazoBanne BEIpaKEHHA, COJAEPIKALINX JOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI PELICHUS JIOTApU(DMUIECKUX YPaBHEHUN.

OcHoBHBIE TpUTOHOMETpUUeckue ¢opmynsl. [IpeoOpa3zoBaHne TPUTOHOMETPHUUECKUX
BBIpa)KE€HMI. PellieHne TpUroHoMeTpUYEeCKUX ypaBHEHHIA.

Pemienne cucteM JMHEHHBIX YpaBHEHHMW. Marpuua CUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurtenb MaTPUILBl 2X2, €r0 TEOMETPUUYECKUN CMBICT U CBOMCTBA, BHIUYMUCICHUE €r0 3HAYCHUS,
MIPUMEHEHUE ONPENCIUTENS AJI PEIICHUs] CUCTEMbI JUHEHHBIX ypaBHEHHU. Pelienue nmpukiaaHbIx
3a7a4 C MOMOIIbIO CUCTEMBI JINHEWHBIX YpaBHEHUH. VicciaeqoBanne mocTpOEHHON MOICNIH € TOMOIIBIO
MaTpHLl ¥ ONPEIECIUTEIICH.

[TocTpoeHrne MaTeMaTHUYECKUX MOJEIEH pealbHOM CUTYyallMd C TOMOIIbIO YpPaBHEHUW U
HepaBeHCTB. [IpuMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MaTeMaTHYEeCKUX 3a/1ay U 3a]a4 U3
pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

OyHKIMH U TpaduKu

dyHKUS, coco0bl 3a1anus GyHKuH. Bzaumuo oopatubie Gpynakiuu. Kommosumus GyHKITUHA.
I'padux pyHkumu. DnemMeHTapHble mpeodpa3oBanus rpaguKoB (yHKIIHA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HadeHWH (yHkiuu. Hymn dynkmum. [IpomexyTku
3HaKonocTosHcTBa. UETHple W HeuéTHble (QyHKuuU. I[lepumoamueckue Qynkuu. I[IpomexyTku
MOHOTOHHOCTH (QYHKIIMM. MakcUMyMbl M MHHUMYMBbI (QyHKIuH. HauOoinbliee u HauMeHbIee
3HaueHUs QYHKIIMHU HA TPOMEKYTKE.

Jlunelinas, xkBajgpaTU4Has W APOOHO-IHMHEHHas (QYHKIIMU. DIIEMEHTapHOE HCCIEAOBaHHUE U
MOCTPOEHHE UX IPapUKOB.

CreneHHas pyHKIUS ¢ HATYPAJIbHBIM H IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHs N-0il cTeneHn Kak (yHKIMKA 00OpaTHOU CTENEHH C HAaTypalIbHbBIM ITOKa3aTeNeM.

[TokazaTenpHass u norapudmMudeckas QyHKIIUU, UX CBOWcTBa M Tpaduku. VMcnomp3oBanue
rpaduKoB PYHKIUH U1 pelIeHns ypaBHEHUH.

TpuronomeTrpuyeckas OKpyKHOCTb, OIPE/IEJIEHNE TPUTOHOMETPUYECKUX (DYHKIIUI YHUCIOBOTO
aprymeHra.

OyHKIMOHATIbHBIE 3aBUCUMOCTH B PEaJbHBIX Mpoleccax U ABIEHUsX. ['paduku peasbHbIX
3aBUCUMOCTEHN.

Havana maremaTnueckoro aHanunsa

ITocnegoBaTeIbHOCTH, CIIOCOOBI 3amaHus IIOCiIemoBaTelIbHOCTEH. MeTon MaTeMaTHYECKOMN
MHIYKIAA. MOHOTOHHBIE UM OrpPaHWYEHHBIE MOCIEAOBATENBHOCTH. MCTOpUs BO3HMKHOBEHUS
MaTEMaTHYECKOTO aHalIM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas nporpeccun. beckoneuHo yObIBaroias reomMmeTpuyecKas
mporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIICH TE€OMETPUYECKOW mporpeccuu. JIMHEWHbI U
AKCIOHEHIHAIBHBIN pocT. Yucno e. @opmyiia CI0KHBIX TPOIEHTOB. MCroab30BaHUe POTPECCUU IS
pelIeHus pealibHbIX 334 MPUKIATHOTO XapaKTepa.

HenpepsiBable PYHKIIMU U UX CBOWCTBA. TOYKM pa3pbiBa. ACHMOTOTHI IpaUKOB (PYHKITUH.
CpoiicTBa (pyHKIMI HENMpEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJS PELICHUS HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHHS 3a1a4.

[lepBast u BTOpas mpousBoaHble GyHKIMU. OmnpeneneHue, reoOMeTpUYecKuid U (Qpu3nuecKuit
CMBICII TTIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKIIUH.

[IpousBoaHbIe AneMeHTapHbIX (yHKIUN. [Ipon3BogHAS CyMMBI, MPOU3BEACHUS, YACTHOTO U
KOMITO3HUITUH () YHKITHHA.

MHoxecTBa U JTOTHUKA

MHOkecTBO, omepanuu HajJ, MHOKECTBaMH W WX CBoWcTBa. [[uarpammsl Jisiepa—BenHa.
[IpuMeHeHne TeoOpeTUKO-MHOXECTBEHHOI0 anmnaparta JijIsl ONMCaHUsl peaIbHBIX MPOLECCOB U SBJICHUM,
IIPU PELICHUH 33]a4 U3 IPYTuX y4eOHbIX MPEAMETOB.



Omnpenenenue, TeopemMa, CBOHCTBO MaTEMAaTUYECKOTO OOBEKTa, CIEACTBUE, JOKA3aTelIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHS.

11 KJTACC

Yucna u BBIYUCIICHUS

Harypanbable u unenbie uucna. [lpuMeHeHHe NTPU3HAKOB JEIUMOCTH LENbIX YHCEll,
HanOonpmmii obmmii genmurens (manee — HOJl) m Hammenbmiee obmiee kpatHoe (mamee — HOK),
OCTAaTKOB IO MOJYJII0, anroputMa EBkinaa nj1s pemeHus 3a1a4 B LEIbIX YUCIIAX.

KommuiekcHble uncna. Anredpandeckasi ¥ TpUroHOMeTpuyecKkas (popmbl 3aucu KOMILIEKCHOTO
yucaa. ApudmMeTrnueckue onepanuu ¢ KOMIUDIEKCHBIME yuciaMu. M300pakeHre KOMITJIEKCHBIX YHCE
Ha KOOpPJMHATHOW muiockocTu. @opmyna MyaBpa. KopHu n-oii creneHr M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YMCEN ISl pelieHHUs (PU3NYECKUX M TeOMETPUUECKUX 3a/1aU.

VYpaBHEHUS 1 HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPAaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CHUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C TMOMOINBIO TPUTOHOMETPUYECKOMN
OKPYKHOCTH. Pernienne TpuroHoMeTpuyeCcKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENIbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUSI CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YpaBHEHUI.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a/1a4 U 3a/1a4
U3 pa3IM4YHbIX 00JacTel HAyKH U PealIbHOM JKU3HH, MHTEPIPETAIHS TOTYICHHBIX PE3yIbTaTOB.

DOyHKINUH U TPaPUKH

I'padux xommnosummu QyHKIui. ['eomerpuyeckre oOpas3bl ypaBHEHMH M HEpaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TPaQUKH.

['padpraeckue MeToabl pelieHUs] YpaBHEHUW U HEPAaBEHCTB. | paduueckre METOIbI PEIICHUS
3a/1a4 ¢ mapaMeTpaMu.

Hcnonb3oBanne rpadukoB GyHKITUN I UCCIIEIOBAHUS TPOIIECCOB M 3aBUCHMOCTEH, KOTOPHIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYIHX y4EOHBIX MPEIMETOB U PEATbHOM KU3HH.

Hayana maremaTnueckoro aHanunsa

[IpumeHeHre MPOM3BOAHON K HCCIENOBaHUIO (DPYHKIMI HAa MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxnenne HanOobIIIero 1 HAMMEHBITIETO 3HAYEHUH HETTPEPHIBHON (DYHKITUU Ha OTPE3KeE.

[IpuMeHeHnne TpOU3BOAHON Il HAXOXKACHUS HAWTYUIIEro pelieHus B MPUKIAIHbIX 3aa4ax,
IUIS OIPEICNIEHUs CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOro (popMysIon Wi rpaguKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3HbIe 3iIeMEHTAPHBIX
¢dbynkuwmii. [IpaBuia HaxoXaeHUS TEPBOOOPA3HBIX.

Nurerpain. I'eomerprueckuil cMbICI UHTErpaia. BerunciieHne onpenesi€HHOro UHTerpaia 1o
dbopmyne HeroTona-JleitoHua.

[Ipumenenne wuHTErpana IS HAXOXKICHHUs IUIOMIaNed TIUIOCKUX GUryp u 00BEMOB
F€OMETPUYECKUX TEII.

[Ipumeps! pemienuit auddepeHnnanbHbIX ypaBHeHHHA. MaremaTuyeckoe MOJIEIMpOBaHUE
peaNIbHBIX MPOLIECCOB C MOMOUIBIO AU(dEepeHIINaTbHBIX YPAaBHEHHH.

IDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSA YUEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3VYJIbTATEI

1) rpa>k1aHCKOTO BOCTIMTAHMUS:

c(OpMHUPOBAHHOCTH IPAKAAHCKON MO3UIMH 00y4JaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHHUCKOTO OOIIeCTBa, MPEACTABICHUE O MAaTEeMAaTHYECKHX OCHOBaX (PYyHKIMOHHUPOBAHUS



Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKAAHCKOTO o0IIecTBa (BBIOOPHI, ONMPOCHI U APYroe),
YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKLUHUSAMHU U
Ha3HAYCHHEM,;

2) NaTpUOTHUYECKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKON TpaXTaHCKOW HMICHTUYHOCTH, YBAKEHHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCUHCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCHHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MaT€MaTUYECKOU IIKOJIbI, UCIIOJb30BAHUE 3TUX JOCTUIKEHUN B APYTHUX
HayKax, TEeXHOJIOTUsX, cpepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HaHME JYXOBHBIX LIEHHOCTEH poccuiickoro Hapona, chOpMUPOBAHHOCTh HPABCTBEHHOIO
CO3HaHMsI, STUYECKOI0 IOBEJICHUS, CBI3aHHOTO C IPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUI HayKu U
JESTeNbHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIaZ[A B IOCTPOCHHUE YCTOWYMBOIO OyAYILEro;

4) 3CTETUYECKOTO BOCIIUTAHUS:

JCTETUYECKOE OTHOLICHHE K MHUPY, BKIIIOYasl 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
O0BEKTOB, 3aJad, pPEUICHWH, pacCyKICHUH, BOCIPUUMYUBOCTE K MAaTEMaTHUYECKUM acCHeKTaM
pas3IUYHbIX BUIOB UCKYCCTBA,

5) pu3HUECKOTO BOCTIUTAHUS:

Cc(OPMHPOBAHHOCTb YMEHUS MPUMEHATh MaTeMaTUYECKHe 3HaHUS B MHTEpecax 3J0pPOBOr0 U
6e3omacHoro obOpasa >KM3HM, OTBETCTBEHHOE OTHOILECHHE K CBOEMY 3/I0POBBIO (370pPOBOE MHUTAaHUE,
cOaJIaHCUPOBAHHBIN PEXKHUM 3aHATUM M OTIbIXA, PETYJSIpHAs (U3HUecKask aKTHBHOCTH), (U3UUECKOe
COBEpIICHCTBOBAHUE IIPU 3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO;

6) TPYZIOBOTO BOCITUTAHUS:

TOTOBHOCTh K TPYJy, OCO3HAHHE LIEHHOCTH TPYIOJIOOMs, MHTEpeC K pas3iuyHbIM chepam
Ipo(eCCHOHATIBHON JEATEIBHOCTH, CBSI3aHHBIM C MAaTeMaTHUKOM M €€ NPHIOKEHHSIMH, yMEHHE
COBepILIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HCHHbIC
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CamMOOOpa3oBaHUIO Ha
MPOTSKEHUM BCEW >KM3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHMM NPAKTUYECKHUX 3a7ad
MaTeMaTHYeCKOM HalpaBIEHHOCTH;

7) 3KOJIOTUYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb  JKOJIOTMYECKOM  KYJbTYpbl, TOHUMAaHHWE BIUSHHUS  COLIUAJIBHO-
HKOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHUE MTPUPOTHON U COLMATIBHOM CpeJibl, 0CO3HAHUE ITI00ATbHOTO
XapakTepa SKOJIOTMYECKHX IpOo0JieM, OpUEHTAlUsl HAa NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM MJs
peleHus 3a4a4 B 00J1aCTH OKpY>KaroIlel cpe/ibl, INTAaHUPOBAHUE MTOCTYIIKOB M OLIEHKH UX BO3MOXHBIX
MOCTEACTBUI JJIs1 OKPYKAIOLIEH CPEIbI;

8) LIEHHOCTH HAY4YHOI'O IO3HAHMUSL:

c(OPMHPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHd U OOLIECTBEHHOW MPAKTHKH, TOHUMAaHUE MAaTEMaTHUYeCKOW HAyKH KakK c(epbl YelIoBEUYeCKOM
NESTeNbHOCTH, 3TANlOB €€ Pa3BUTHUA M 3HAYMMOCTH AJISl pa3BUTHUS LIMBUIIM3ALINY, OBJIQJICHUE S3BIKOM
MaTEeMaTUKM M MAaTeMaTU4eCKOW KyJIbTYpOH KakK CpEACTBOM IIO3HAHUS MHpa, TOTOBHOCTh
OCYILLECTBIIATh NPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHANBHIYaIbHO U B IPYIIIE.

METAIIPEJJMETHBIE PE3VJIbTATDI

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS

ba3zoBble 1ornueckue AeMCTBUA:

BBISBIIATh U XapaKTEpU30BaTh CYILIECTBEHHbIE IPU3HAKN MAaTEMATHYECKUX O0BEKTOB, IOHATH,
OTHOLICHUHA MEXAY TMOHATHAMH, (QOPMYJIHMPOBATH ONpEACTCHHUS MOHATHH, YyCTaHABIUBATh
CYIIECTBEHHBIN NpPU3HAK KJIACCU(PUKALMK, OCHOBAHUA Uil OOOOLICHMS M CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUpPOBaTh U IPeoOpa3oBBIBATh CYKICHUSA: YTBEPIUTEIbHBIE H
OTpHILIATENIbHBIE, €TUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,



BBIABIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W M TPOTHBOpEUHs B (pakrax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPKICHUSX, ITpeJlaraTb KpUTEPHH JUIs BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JiefaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKM, JEIyKTHBHBIX W WHAYKTHUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTENbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (TpsMbIE U OT
IPOTHBHOTO), BHICTPAaUBATh apryMEHTALIUIO, IPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE CYXIEHUS U BBIBOBI;

BBIOMpATh croco0 pemieHust ydeOHOW 3a1a4uM (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEILCHMUS,
BbIOMpPATh HauboJIee MOIXOASMIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble ucciie10BaTeIbCKUE NEHCTBU:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI MHCTPYMEHT IO3HaHMs, (HOpMYIMpPOBATH
BONPOCHI, (UKCUPYIOIIKE TMPOTUBOpEUHE, TMpoOJieMy, YCTaHaBIMBATb HCKOMOE U JIaHHOE,
(bopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3UIUI0, MHEHHE;

IPOBOJIUTH  CaMOCTOSITETIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEJOBaHUE  TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, SBJIEHUS, IPOLECCa, BbISBICHUIO
3aBUCUMOCTEH MEX 1y 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENILHO (HOPMYJIUpPOBaTh OOOOLIEHHUS W BBIBOJABI 10 pe3yJbTaTaM IPOBEAEHHOIO
HAOJIOACHNS, UCCIENIOBaHMs, OICHWBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3YJIbTAaTOB, BHIBOJOB H
000011ICHMI;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTaTh MPEATOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanueii:

BBIABIIATH Ae(PUIUTHI MH(DOpPMAIUK, JaHHBIX, HEOOXOIUMBIX [UIl OTBETAa Ha BOIPOC M VIS
peLeHHs 3a/1a4H;

BbIOMpaTh  MHGOpMAIMIO W3  HUCTOYHUKOB  pPa3IMYHBIX  THUIOB, aHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMALINIO PA3IUYHBIX BUAOB U (POPM IpeaCTaBICHNUS;

CTPYKTYPUPOBaTh MH(OPMALHIO, NPEACTABIATh €€ B Pa3IMUHbIX (OpMax, WIIOCTPUPOBAThH
rpauyuecKy;

OLIEHUBATh HAAEKHOCTh MH(YOPMAIMH 10 CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

KomMMmyHMKaTHBHBIE YHUBEpCAIbHbIC YUeOHBIE NEHCTBUS

Obuenue:

BOCIIPUHUMATh M (OPMYyJIUpPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBUSIMH M LEISIMHU
o011IeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX,
JIaBaTh MOACHEHMs 110 X0y PELIeHUs 3a7jaui, KOMMEHTHPOBATh MMOJIyYE€HHBIN pe3yJIbTarT;

B XO0Jl¢ OOCYXKJEHHs 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbI, MPOOIEMBI,
pemaeMoi 3ajadyM, BbICKAa3blBaTh WJEU, HALEIEHHBIE Ha IOMCK PEIIEHUs,, COMOCTABIATh CBOU
CYXKIEHHUS C CYKICHMAMHU JPYTMX YYAaCTHHKOB JMAJIOra, OOHApYKMBaTh pa3jvyhe U CXOJACTBO
MO3ULMH, B KOPPEKTHON opMe hopMyIupoBaTh pa3HOIIACHUS, CBOM BO3PAKEHMS,;

NpPEICTaBIIATh Pe3ybTaThl PELICHHWsS 3aJaud, SKCIIEPHUMEHTA, WCCIICAOBAaHUs, IPOEKTa,
CaMOCTOSITENILHO BbIOMpATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a/ad MPE3EHTALUU U 0COOEHHOCTEH
ayJAUTOPUH.

PerynsatuBHble yHUBEpCaIbHbIE yUeOHbIE JEHCTBUSA

Camoopranu3zanus:

COCTaBJIATh IUJIaH, AJNTOPUTM pELICHMs 3a7ayd, BbIOMpPaTh CHOCOO peleHus ¢ y4EToOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, SMOIIMOHATBHBIN HHTEIJICKT:



BJIaJICTh HABBIKAMH IO3HABATEILHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUNA U
MBICITUTENBHBIX MPOILECCOB, X PE3Yy/lbTAaTOB, BIAJETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTU4eCKON 3a/1auH;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh I[P PEIIEHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAaWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa LEIU M YCIOBUSAM, OOBSCHATH NPUUMUHBI JOCTHXKCHHS
WM HEJAOCTH)KEHUSI PE3YJIbTaTOB A€ATEIbHOCTH, HAXOIUTh OIIKUOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

CoBMmecTHas AESTENBHOCTD:

NOHUMAaTh M HCIOJB30BATh IMPEUMYIIECTBA KOMAHAHOM M WHIMBHIYaIbHOH pPaOOTHI IMpH
pelieHny y4eOHbIX 3a7a4, IPUHUMATD 1IeJIb COBMECTHOM AESITeNbHOCTH, MJIAHUPOBATh OPraHU3aLUI0
COBMECTHOH pabOTHI, pacripeeNaTh BUbl paboT, TOrOBapUBAThCs, 00CYKAAThH MPOLECC U Pe3yJbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHUH, «MO3rOBbIE
HITYPMbI» U UHBIE), BBIIOIHITH CBOIO YacTh pabOThl M KOOPAWHHUPOBATH CBOM JIEHUCTBUS C APYTUMU
YJieHAaMH KOMaHbI, OLIEHMBAaTh KayecTBO CBOETO BKJaJa B OOMIMN MNPOAYKT IO KpPUTEPUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3VYJIbTATHI

K koH1y 06yuenus B 10 kimacce 00ydaromuiics MOIyIUT CASAYIOIINE TPEAMETHBIC Pe3yIbTaThl
10 OTJENBHBIM TeMaM paboueil mporpamMMbl yueOHOTO Kypca «AnreOpa M Havyajga MaTeMaTHYECKOTo
aHaIM3a»:

Yucna 1 BIYUCICHHUS:

CBOOOZHO OMNEpUPOBATH MOHSATUSMU: palMOHAIBHOE YHCI0, OECKOHEYHas IMepuoaudecKas
IpoOb, MPOIEHTHI, UPPALIMOHAIEHOE YUCIIO, MHOKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIBHBIX YHCEl,
MOAYJIb AEHCTBUTEIBHOTO YHUCIIA;

OPUMEHSTH APOOH W MPOLEHTHI I pEeIleHUs] MPUKIAJHBIX 3a/a4 M3 pa3IMYHbIX OTpacien
3HAHUM U peATbHOM JKU3HH;

OPUMEHATh NPUOTMKEHHBIC BBIUMCICHUS, NpPaBUIa OKPYIJICHUS, NPUKUIKY H OLEHKY
pe3yibTaTa BEIYACICHUN;

CBOOOJHO ONEpUPOBATh IOHATHEM: CTENEHb C IIeJbIM I[oKa3aTeJeM, HCIO0Ib30BaTh
noaxoAulyro (Gopmy 3amMcu JEHCTBUTENBHBIX YHMCEN MAJs pPElIeHUS NPaKTHYeCKUX 3ajad u
IIPE/ICTaBICHUS] JaHHBIX;

CcBOOOHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAllMOHATILHBIM IT0Ka3aTelIeM;

CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: JorapudM UuCIa, JECATUYHBIE U HATypaJlbHbIE
norapupmbl;

CBOOOJHO OMNEpUPOBATH MOHATUSMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YHMCIIOBOIO apryMEHTA.

YpaBHEHMS U HEPABEHCTBA!

CBOOOJHO OMNEpUPOBATH MOHATUSMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHHUSI U YPABHEHUS-CIIECTBUS, PABHOCWIbHBIE HEPABEHCTBA;

OPUMEHSTh pAa3JIMYHble METOAbl pPEIICHUS PAalUOHAIBHBIX M JAPOOHO-pAIlMOHATIBHBIX
YpaBHEHM, IPUMEHATHh METOJl UHTEPBAJIOB JIJIs1 PELIEHHSI HEPABEHCTB;

CcBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJIHOM MEPEMEHHOMN, MHOTOUJIEH C IEJIBIMU
KO3 pHUIMEeHTaMH, KOPHH MHOTOWIEHA, IPUMEHATH JIeJICHHE MHOTOYJICHa HA MHOTOYJIEH C OCTaTKOM,
teopeMy besy u Teopemy Buera s pemienus 3agay;

CBOOOTHO OIIEPUPOBATH MOHATUAMU: CUCTEMA JINHEHHBIX ypaBHEHUH, MaTpUIIa, OTIPEICIUTENb
MaTpuIlbl 2 X 2 U €ro reOMETPUYECKU CMBICI, MCIOJIb30BaTh CBOMCTBA ONpeneauTens 2 X 2 s
BBIYHCIIEHUS €r0 3HAaYEHMSI, IPUMEHATD ONPEAETUTENN [ PEILICHUS] CUCTEMBI IMHEHHBIX YPaBHEHUH,



MOJICIMPOBATh pPEANbHbIE CUTYal[MH C IIOMOIIbBIO CHUCTEMBI JIMHEHHBIX ypaBHEHUH, HCCIEI0BAaTh
MIOCTPOCHHBIE MOJIENHU C IOMOIIBI0O MATPHUI] M OIpeaeauTeNell, NHTePIPEeTUPOBaTh IMOITYYSHHbIN
pe3yibTar;

WCITOJIh30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPeOOpa30BaHUs BBIPAKCHUH;

BBITIOJIHATH MPE0OPa30BaHMsI YUCIOBBIX BBHIPAXKEHUH, COICPIKAIINX CTEIICHU C PAllMOHAIBHBIM
MOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JOTaprU(pMOB AJIsl MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKECHUH;

CcBOOOJHO ONEpUPOBATh MOHITUSIMU: UPpPALMOHATIbHBIE, TIOKa3aTeIbHbIE U JIOrapupMUIecKue
ypaBHEHHsI, HaXOIUTh UX PELICHHS C IOMOIIbI0 PAaBHOCWIIBHBIX IEPEXOJIOB WM OCYILIECTBISASA
MPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpUYeckHe  (GopMynbl Uil  NpeoOpa3oBaHUA
TPUTOHOMETPUUECKHUX BBIPAKECHMUIA;

CBOOOJHO  OMNEpUPOBaTH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, IPUMEHSITH
HeoOxouMble (YOPMYIIBI AJIsl PELICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJIEIUPOBATh pPeajbHbIC CUTYallUH Ha SI3bIKE AJIr€OpPbl, COCTABIATH BBIPAKECHUS, YPABHCHHUS,
HEPaBEHCTBA IO YCJIOBHIO 33/1a4H, UCCIE0BATh IOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHUEM arrmapara
aJreOphl.

OyHKIUU U TpaPUKHU:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: (YHKIHS, CHOCOObI 3amaHus (YHKUHUH, B3aWMHO
oOpatHbie (QyHKIIMU, KOMMIO3UIUsA GYHKIHMH, Tpaduk GYHKIUH, BBIIOJHATH JJIEMEHTApPHBIC
npeoOpa3oBaHus TpapuKoB (yHKIIHIA;

CBOOOHO ONEPUPOBATH MOHATUIMH: 00JIACTh OMPEeNICHUS 1 MHOKECTBO 3HAUECHUHN (PYHKIINH,
HYJTH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATUAMU: YETHBIC U HEUETHBIE QYHKLNHU, TEPUOINYECKHUE PYHKIIUH,
IPOMEXYTKH MOHOTOHHOCTH (YHKIHMH, MaKCUMyMbl M MHUHUMYMBI (YHKLIHH, HaumbOosbliee u
HauMeHbIlIee 3HaYeHUE PYHKIIUU Ha IPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: CTEMEHHAs (YHKIUS C HaTypaJbHBIM M IIEJIBIM
noKasaresem, rpaduk cTerneHHON QYHKIMY ¢ HATYpaJbHBIM U LENbIM MOoKa3aTesieM, rpaduk KOpHS n-
Ol CTereH! KaK (PYHKIUU 0OpaTHOH CTENEeHU C HaTypalbHBIM MOKA3aTelIeM;

ONEepUpOBaTh TOHATUSAMU: JIMHEHHAs, KBaJApaTHYHas U JpOOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO ONEepUPOBATh MOHATUSMHU: TOKa3aTeNbHAas M Jorapupmuueckas (QyHKIHH, HX
CBOMCTBA U IpaMKu, UCMIOIB30BaTh UX I'PaUKH ISl peIICHHs YpaBHEHHIA;

CBOOOZHO ONEpUPOBATh TMOHATUAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTh, OIpeesieHue
TPUTOHOMETPHUYECKUX (DYHKIHUN YHCIOBOTO apryMEeHTa,

UCIONBb30BaTh rpaduku (GYyHKIUN Ui HCCIEAOBAaHUSA MPOIECCOB U 3aBUCUMOCTEH IpHU
pelieHNH 3a/a4 U3 JPYyruX YYeOHbIX MPEIMETOB M pealbHOW KHM3HM, BBIpaXKaTh (OpMyIaMu
3aBHCHUMOCTH MEXIy BETUUMHAMU;

Hauana MmaTemaTtnieckoro aHaiausa:

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: apupMeTHUecKass M TeoMeTpUyecKas Iporpeccus,
0eCKOHEeUHO YOBIBAIOIIAss TeOMEeTpUYecKass NpOrpeccus, JUHEHHBIH W SKCIIOHEHIUMAIBHBIA POCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH IS PELICHUS PEATbHbIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJAHO  OmepupoBaTh  MOHATHSAMH:  IOCIEAOBATEIbHOCTh,  CIIOCOOBI  3aJaHUs
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC IOCIIEAOBATEILHOCTH, MOHUMATh OCHOBBI
3apOKJICHUS MaTEeMaTHYECKOro aHajIn3a Kak aHajan3a 0ECKOHEYHO MalbIX;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: HENpephIBHbIE (DYHKIMH, TOYKHA pa3pbiBa rpaduka
(GbyHKIMH, aCUMIITOTHI Tpaduka GyHKITUH;

CBOOOHO ONIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHAS HA OTPE3Ke, IPUMEHSATh CBOHCTBA
HENpPEephIBHBIX (PYHKIIMMA JUIs pellieHns 3a/1ay;



CBOOOTHO OTIEPUPOBATH MOHATHAMMU: TIepBasi U BTOpasi MPOU3BOAHBIE (DYHKIIMH, KacaTelbHas K
rpaduky G yHKINH;

BBIUUCIIATH IPOU3BOHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU OBYX (DYHKIIHIA,
3HATh MIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINNA;

UCIIOJIb30BaTh T€OMETPUUYECKHUM U (PU3UUECKUN CMBICT IPOU3BOTHOM /TSl pEILICHHs 3a/1a4.

MHokecTBa U JIOTHKA:

CBOOOHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIUU HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisl ONMUCAaHUs PealbHBIX MPOLECCOB U
SIBIICHUH, TIPY PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: OTIPEIeNIEHUE, TEOpeEMa, ypaBHEHUE-CIIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHUSI U HEPABEHCTBA.

K xoH1y 00yuenus B 11 kimacce 00ydaromuiics MOIyIUT CASAYIOIINE TPEAMETHBIC Pe3yIbTaThl
[0 OTJENBHBIM TeMaM paboueil mporpamMMbl yueOHOTO Kypca «AnreOpa U Havyajga MaTeMaTHUYECKOro
aHaIM3a»:

Yucna 1 BBIYUCICHHUS:

CBOOOJHO ONEpPUPOBATh MOHATHAMH: HaTypalbHOE U II€JI0€ YHCII0, MHOKECTBA HATYpaJIbHBIX
U 1EJIBIX YUCE, UCTIONB30BaTh Mpu3Haku aeaumoctu uenbix unces, HOJl u HOK natypanbHbIx yncen
JUISl peLIeHUs 3a/1a4, IPUMEHATh anroputM EBkinuaa;

CBOOOJHO OMEpPUPOBATh MOHATHEM OCTaTKa MO MOJYIIIO, 3alMChIBaTh HATypalbHbIE YMCIIA B
Pa3INYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOTHO OTIEPHPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO M MHOKECTBO KOMIUIEKCHBIX YHCET,
MPEJICTaBIATh KOMIUIEKCHBIE YKCia B alredpandeckoil U TPUrOHOMETPUUECKOH (hopme, BBITOIHAThH
apupMeTHYECKe ONepaluy ¢ HUIMU M N300pakaTh Ha KOOPIAMHATHOM IIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh NOHATHAMU: UpPalMOHATBHbIE, IOKAa3aTeNbHbIC U JIorapudMudeckue
HEPABEHCTBA, HAXOJAUTh X PEIICHHS C IOMOLIBIO PAaBHOCUIIBHBIX ITEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZHO OMNEpUpPOBaTh MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHSTh
HE00X0AUMBbIe (POPMYITBI TSl pEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO OMEpUpPOBATh MOHITHSIMH: CUCTEMa U COBOKYIHOCTh YpPAaBHEHUU M HEPaBEHCTB,
PaBHOCHUJIBHBIE CHUCTEMBI M CHCTEMBI-CIIEJICTBUS, HAXOAWUTh PELIEHUS CHUCTEMBl U COBOKYIHOCTEN
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTEIbHBIX U JIOTapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemiath  panuoOHalbHBIC, HWPpPALUOHAIBHEIC, [OKa3aTelbHbIC, JOorapuPMHUUECKHe W
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, CONEPKAIINE MOIYJIH U ITAPAMETPBI;

NPUMEHSTh rpaduueckre METObI ISl pelICHHs] YPaBHEHHU U HEPABEHCTB, a TAKXKe 3ajad C
rapamMeTpamH;

MOJICTTPOBATh PEalIbHbIE CUTYallUU Ha S3BIKE alreOphl, COCTABIATH BHIPAXKCHHUS, YPAaBHEHUS,
HEPAaBEHCTBA W MX CHUCTEMBI IO YCIOBHIO 3aJaud, HCCIEI0BAaTh IMOCTPOCHHBIE MOJEIN C
MCIOJIb30BaHUEM armmapara anreOpbl, HHTEPIPETHPOBATH MMOTYYCHHBIN pe3yNbTar.

OyHKINUA U TpaPUKH:

CTpOUTh TpaUKH KOMIO3UIMH (YHKIUH C TIOMOLIBIO 3JIEMEHTAPHOI'O HCCIECIOBAHUS H
CBOMCTB KOMITO3HITUH JABYX ()YHKIIHI;

CTPOUTH TeOMeTpHUeCKre 00pa3bl ypaBHEHNUH M HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUICCKUX (YHKIIHIA;,

NPUMEHATH QYHKIMH JUI1 MOJICTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Havana maremaT4eckoro aHanusa:

UCIIO0JIb30BaTh MPOU3BOJHYIO ISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U AKCTPEMYMBI;

HaXOJHUTh HauOoJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMU HEMPEPHIBHON HA OTPE3KE;

MCII0JIb30BaTh MPOU3BOAHYIO JIJISl HAXOXKJIEHUS HAWJTYUIIEro pelieHusl B MPUKIAJIHBIX, B TOM
YHUCJIE COUMATBHO-DKOHOMUYECKHUX, 3a7a4ax, UIsl ONpPEAEIICHUs] CKOPOCTH M YCKOPEHHs Ipoliecca,
3aJJaHHOTO (POPMYIION WK IrpaduKoM;



CBOOOJHO OMNEpPHPOBATh MOHSATHUSMU: MEPBOOOpA3HAs, ONMPEACIEHHBI MHTETpall, HaXOIUTh
epBooOpa3HbIC AIEMEHTAPHBIX QYHKIIUHA U BBIYUCIIATH HHTETpan 1o Gopmyne HeroTona-JleliOnuna;

HAXOJWTh IJIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBI0 HHTETPAIIA;

UMETh TMPEICTaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAaHUU HA IPHMEPE COCTaBJICHUS
g hepeHIMaTbHBIX YPaBHEHHI,

pemaTh TPUKIAIHBIC 33add, B TOM YHCIE COIMATHHO-DKOHOMHUYECKOTO M (U3UIECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHYECKOTO aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos
Ne n/nm | HaumeHoBaHue pa3AesioB U TEM IPOrpaMMBI Beero KonTponbubie
paboThI
1 MHO)E(GCTBO I[CﬁCTBI/I’fGJIBHBIX yucen. MHorounensl. PanionansHble ypaBHeHUs U HepaBeHCTBA. CHUCTEMBbI 24 1
JIMHENHBIX YpaBHEHUHN
2 Oynaknuu 1 rpadukn. CreneHHas GQyHKINS C HETbIM MoKa3aTeaeM 12 1
3 Apudmerndeckuii KOpeHb n-0i cTeneHu. MppannoHaabHble YpaBHEHUS 15 1
4 ITokazatenpHas dhyaknus. [lokazaTenbHbIe ypaBHEHUS 10 1
5 Jlorapudmudeckas hpynkums. Jlorapudmudeckue ypaBHEHUS 18 1
6 TpuroHomeTpuyeckue BoIpaXXEHUS U YPABHEHUS 22 1
7 ITocnenoBaTenbHOCTH M TPOTPECCUM 10 1
8 HenpepsiBabie pyukmmu. [Iponssoanas 20 1
9 IToBTOpeHHE, 0600IIEHNE, CHCTEMATH3aIIMs 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10
11 KJIACC
KonnyecTBo yacoB
Ne /| HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrpaMMbl Beero KoHTposbHBIE
paboThI
1 IloBTOpEHME 4 0
2 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO TPOU3BOTHOM 18 1
3 [TepBooOpasHast 1 HHTETpaI 12 1
4 I'paduiku TpuroHomeTprueckux GyHkiui. TpuroHomeTrpuyeckre HEpaBeHCTBA 14 1
5 WppanmoHanbHble, MOKa3aTeIbHbIE U JIOTapu(pMUIecKrue HEPaBEHCTBA 24 1
6 KommiekcHble yncna 10 1
7 HarypanbHble U 11eIble Yyucia 10 1
8 CucTeMbl palmoOHAIBHBIX, UPPAITMOHATHHBIX TTOKA3AaTEIbHBIX M JIOTApU(PMUUECKUX YpaBHEHUN 12 1
9 3aga4u ¢ mapaMeTpamu 16 1




| IToBTOpEeHME, 0600IIEHNE, CHCTEMATH3aIIMs 3HAHUH 16 2

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 10
I[TOYPOYHOE IVIAHMPOBAHUE
10 KJIACC
KonunuectBo yacos
Ne /i | Tema ypoxka
Bcero

1 Bxo1HOM KOHTPOJIb 1

2 Bxo1HOM KOHTPOJIb 1

3 [ToBTOpEeHne Kypca MaremMaTuku 5-9 Ki1accoB 1

4 [loBTOpEHME Kypca MaTeMaTuku 5-9 KiaccoB 1

5 MHOX€ECTBO, OIlepaluy HaJ MHOKECTBAMH U UX CBOMCTBA 1

6 Juarpammsl Diinepa-BenHa 1

7 [IpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOT'O annapara Jjsl peleHus 3aaa4 1

] Parnmonanbubie yncia. OObIKHOBEHHBIE U IECTUYHBIE IPOOH, POLIEHTHI, OECKOHEUHBIE TEPHOANYECKIE 1

Ipobu

9 [Tpumenenue npoOei 1 MPOLICHTOB ISl PeIICHUS MPUKIIATHBIX 3a/1a4 1

10 JerictBuTenbHbIC Yyncia. PalimoHaabHble M HppallMOHAIIbHBIC YHCIIa 1

11 Apudmerndeckue onepanuu ¢ 1eHCTBUTEILHBIMU YHCIIAMH 1

12 Moynb AENCTBUTEIBHOIO YMCIIA U €70 CBOMCTBA 1

13 [TpuGnmxEHHbBIE BEIYMCICHUS, TPaBHIIa OKPYTIICHHS, TPUKHJIKA M OIICHKA Pe3y/IbTaTa BHIYUCICHUN 1

14 OCHOBHBIE METO/IbI pEIICHUS LEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB 1

15 OCHOBHBIE METO/IbI pEIICHUS LETIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB 1

16 MHorowieHsl OT OJJHON NEPEMEHHOM. /eJleHre MHOTOUYJIEHa HA MHOTOWIEH C OCTaTKOM. Teopema besy 1

17 MHorowieHsl ¢ nenbiMu kodddurentamu. Teopema Buera 1

18 PelieHne cucteM JIMHEWHBIX YPaBHEHUN 1

19 PelieHne cucteM JIMHEWHBIX YPaBHEHUN 1

20 MaTvaua CUCTEMBI JINHEWHBIX ypaBHEeHUN. OnpenennTenb MaTpULbl 2X2, €ro FreOMETPUUECKHUI CMBICI U 1

CBOMCTBA; BBIYMCIICHUE €r0 3HAYCHUS
21 Onpenenuresib MaTPULBI 2X2, €r0 TEOMETPUUYECKUI CMBICT U CBOWMCTBA; BBIYUCICHUE €TI0 3HAYCHUS 1




22

[IpuMmeHeHue onpenenuTens sl PEIIeHUs CUCTEMbI JIMHEWHBIX YPaBHEHHI

1
23 Pemenue npukiagHbIX 3a7a4 C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHHI 1
24 Kontponbhas paborta: "PanrionansHbie ypaBHeHHS M HepaBeHCTBA. CHCTEMBI JIMHEHHBIX ypaBHECHUN" 1
25 DyHKUs, crocoObl 3a1anus GyHkiuu. Bzaumuo ooparasie Gynkmuu. Kommnosunus GyHKIui 1
26 I'padux hyakmmu. InemeHTapHbIe TpeoOpa3zoBanusi rpaduKoB HyHKITAN 1
27 OO6nacth onpezesieHns: 1 MHOXKeCTBO 3HaueHui PpyHkiuu. Hynu dyakmuu. [IpomexyTku 3HaK 1

IIOCTOSTHCTBA

28 Yérnele 1 HeuéTHBIe pyHKmu. [leprognueckue Gpyakun. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH 1
29 MaxkcumMyMbl 1 MUHUMYMBI pyHKIMH. Hanbospiiee 1 HauMeHblee 3Ha4eHne GyHKIUN Ha TPOMEKYTKE 1
30 JluHeliHas1, KBaJpaTU4Hasl U TpOOHO-TUHENWHAs QYHKIUU 1
31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE rPaUKOB 3TUX (DYHKITHIA 1
32 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE rPaUKOB 3TUX (DYHKITHIA 1
33 Crenens ¢ 1eapIM nokasarenaeMm. buaom Herotona 1
34 Crenens ¢ 1eaplM nokasarenaeMm. buaom Herotona 1
35 CrenenHas (yHKINS C HATypaJbHBIM U LIEJIBIM NokasatesneM. E€ cBoiicTBa u rpadux 1
36 KontponbHas padora: "Crenennas ¢pyukius. E€ cBoiictBa u rpaguk” 1
37 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA 1
38 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA 1
39 [TpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHH, COACPIKAINX CTEIIEHH U KOPHU 1
40 [TpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHH, COACPIKALINX CTEIIEHH U KOPHU 1
41 [IpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHH, COACPIKALINX CTEIIEHH U KOPHU 1
42 WppannonaibHble ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHAIbHBIX YPABHEHUM 1
43 WppannonaibHble ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATIbHBIX YPABHEHUM 1
44 WppannonainbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILIEHUS] UPPALIMOHATIbHBIX YPABHEHUM 1
45 PaBHOCWIIbHBIE ITEPEXO/IbI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1
46 PaBHOCWIbHBIE ITEPEXO/IbI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1
47 PaBHOCWIBHBIE ITEPEXO/IbI B PEHICHUN UPPALMOHAIBHBIX YPABHEHUN 1
48 PaBHOCWIBHBIE ITEPEXO/IbI B PEICHUN UPPALMOHAIBHBIX YPABHEHUN 1




49 CgoiicTBa 1 rpadUK KOPHS N-0¥ CTENEHU KaK GYHKIIMKA OOPATHOW CTENMEHU ¢ HATypaJIbHBIM MOKa3aTelieM 1
50 CgoiicTBa 1 rpaduK KOpPHS N-0¥ CTENeHU KaK GYHKIIMKA OOPATHOW CTENEHU C HATypaJbHBIM MOKa3aTeleM 1
51 KonTtponbhas padora: "CpoiicTBa u rpaduk KOpHs n-oif creneHu. MppannonanpHbie ypaBHEHUS" 1
52 CTeneHb C pallMOHAJIBHBIM MTOKA3aTeJIeM U €€ CBOMCTBA 1
53 CTeneHb C pallMOHAJIBHBIM MTOKA3aTeJIeM U €€ CBOMCTBA 1
54 CTeneHb C pallMOHAIBHBIM MTOKA3aTeJIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIMS, €€ CBOKCTBA M rpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUS] yPaBHCHUI 1
57 Hcnonb3oBanue rpaduka GyHKITUN 1)1 pEIICHUS] yPaBHCHUI 1
58 ITokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPABHEHUM 1
59 ITokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPABHEHUM 1
60 ITokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPABHEHUM 1
61 Kontponbnas pabora: "[lokazarenpHas ¢hyaknus. [lokazarenbHble ypaBHEHUS " 1
62 Jlorapudm uucna. CoiicTBa jorapudma 1
63 Jlorapudm yucna. CoiicTsa jorapudma 1
64 Jlorapudm uucna. CoiicTsa jorapudma 1
65 JlecsiTnuHbIe U HaTYpATbHBIC JTOTapU(PMBbI 1
66 JlecsiTnuHbIe U HaTYpATbHBIC JTOTapU(PMBbI 1
67 [TpeoOpazoBanne BeIpaKEHUH, COIEPKAIIMUX JOTapHPMBbI 1
68 ITpeoOpa3zoBanme BeIpaKEHUH, COJIEPIKAIIMUX JOTapHUPMBbI 1
69 ITpeoOpa3zoBaHne BeIpaKEHUH, COJIEPKAIIMUX JTOTapHUPMBbI 1
70 Jlorapudmudeckas hyHKms, €€ CBOWCTBa U rpaduk 1
71 Jlorapudmudeckas hyHkums, €€ CBOWCTBa U rpaduk 1
72 Hcnonb3zoBanue rpaduka GyHKITUU 1)1 pEIICHUS] yPaBHCHHUI 1
73 Hcnonb3zoBanue rpaduka GyHKITUU 1)1 pEIICHUS] yPaBHCHU I 1
74 Jlorapudmuaeckue ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS JJOorapruMUUECKIX YpaBHEHU 1
75 Jlorapudmudeckue ypaBHeHUs1. OCHOBHBIC METOIbI PEIICHUS JJOorapruMUUECKIX YpaBHEHU 1
76 Jlorapudmuaeckue ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS JJOorapruMUUECKIX YpaBHEHUN 1




77

PaBHOCHIIbHBIE TEpEXObl B PEHICHUH JIOTapU(PMUUECKUX ypaBHEHUN

1
78 PaBHOCHIIbHBIC TIEPEXOIbI B PEIICHUH JIOTAPU(PMUUECKUX YPABHCHHUI 1
79 Kontposbnas padota: "Jlorapudmuueckas dyaknus. Jlorapudmudeckue ypaBHeHHS" 1
80 CuHyC, KOCHHYC, TAHT'€HC M KOTAHT'€HC YHUCIIOBOTO apryMeHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC M KOTAHT'€HC YHCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U ApKTAHI€HC YHCIIOBOT'O apTyMEHTa 1
83 ApKCHHYC, apKKOCUHYC U APKTAHI€HC YHCIIOBOT'O apTyMEHTa 1
84 Tpuronomerpudeckasi OKPY>KHOCTb, ONIPEICIICHIE TPUTOHOMETPUUYECKUX (DYHKIIMI YMCIIOBOTO aprymeHTa | 1
85 Tpuronomerpudeckasi OKPY>KHOCTb, ONIPEEICHIE TPUTOHOMETPUUYECKUX (DYHKIIMI YMCIIOBOTO aprymeHTa | 1
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITHI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITHI 1
90 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX BBIPAKCHUM 1
91 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX BBIPAKCHUM 1
92 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [IpeoOpazoBaHme TPUTOHOMETPUICCKUX BBIPAKCHUM 1
94 Penienne TpUroHOMETpUYECKUX YpaBHEHUH 1
95 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH 1
96 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUHN 1
97 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH 1
98 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUHN 1
99 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH 1
100 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH 1
101 KoHnTtposbHas padota: "TpUroHOMETPHUYECKHE BEIPAKCHUSI 1 TPUTOHOMETPHUUIECKUE YpaBHEHUS" 1
102 [TocenoBaTeIbHOCTH, CIIOCOOBI 3a/TaHKS TIOCTIEI0BATEIbHOCTEH. MeTo1 MaTeMaTHieCKOW WHTYKITHH 1
103 MOHOTOHHBIE ¥ OTPAaHUYCHHBIC TTOCJICIOBATEILHOCTH. VIcTOpHs aHanm3a OECKOHEYHO MaJIbIX 1
104 Apudmernaeckast Iporpeccus 1




105 ['eomeTpuyeckas nmporpeccus 1
106 beckoHeuHo yOBIBaOIIasi TEOMETPUYECKAs TPOTPECCHUS 1
107 CyMMa 0eCKOHEUHO yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH 1
108 JIMHEHbIN 1 SKCOHEHIMANbHBIN pocT. Yncio e. @opmysia CI0KHBIX MPOLIEHTOB 1
109 JIMHEHbIN 1 SKCOHEHIMANBbHBINA pocT. Yncio e. @opmysia CI0KHbBIX MPOLIEHTOB 1
110 Hcnonp30BaHne Tporpeccuu i peleHNs peaibHbIX 3a71a4 MPUKIIATHOTO XapaKTepa 1
111 Kontponbnas padora: "[locnenoBareabHOCTH U Iporpeccun’” 1
112 HenpepsiBHBIC (DYHKIIMN ¥ MX CBOWCTBA 1
113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB GHYHKIIHHA 1
114 CgoiicTBa (YHKIMI HEPEPHIBHBIX HA OTPE3KE 1
115 CgoiicTBa (YHKIMI HEPEPHIBHBIX HA OTPE3KE 1
116 Meto MHTEpBaJIOB JIs PEIICHUSI HEPABEHCTB 1
117 Meto MHTEpBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1
118 Meto MHTEpBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1
119 [IpumeHneHne CBONMCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHMS 3a1a9 1
120 [IpumMeHneHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHMS 3a1a9 1
121 IlepBast 1 BTOpasi NpoOn3BOAHBIC (HYHKIITHH 1
122 Onpenenenre, reOMETPUYECKU CMBICI MPOU3BOTHON 1
123 Omnpenenenne, GU3NIECKUN CMBICI IIPOU3BOTHON 1
124 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITUN 1
125 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITUH 1
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHIT 1
127 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHIT 1
128 [Tpon3BoHAs CyMMBI, TPOU3BEICHHMS], YACTHOTO M KOMITO3UIIMH (PYHKITUI 1
129 [Tpon3BoHAS CyMMBI, TPOU3BEICHHS], YACTHOTO M KOMITO3UIIMH (DYHKITUI 1
130 [Tpon3BoHAS CyMMBI, TPOU3BEICHHS], YACTHOTO M KOMITO3UIIMH (DYHKITUI 1
131 Kontposbras padota: "[IponsBognas” 1
132 [ToBTOpeHmE, 0000IIEHNE, CUCTEMAaTH3aIKs 3HaHU: "Y paBHEHUS " 1




133 IToBTOpEeHME, 0000IIEHUE, CCTeMaTH3anusl 3HaHui: "OyHKIn" 1
134 Hrorosast koHTpOIbHAs paboTa 1
135 Hrorosast koHTpOIbHAs paboTa 1
136 IToBTOpEeHHE, 0600IIEHNE, CHCTEMATH3aIIMs 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KonuuecTBo yacos
Ne n/mt Tema ypoka KonTponbHbie
Bcero
paboThI
1 [IpuMeHeHne MpON3BOTHOM K UCCIIETOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U 1
KCTPEMYMBI
2 [TpuMeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD H 1
SKCTPEMYMBI
3 [IpuMeHneHne MpoON3BOTHOM K UCCIIETOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U 1
KCTPEMYMBI
4 [TpuMeHeHne TPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD H 1
SKCTPEMYMBI
5 [IpuMeHeHne MpON3BOTHON K UCCIIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD U 1
KCTPEMYMBI
6 [TpuMeHeHne TPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD H 1
SKCTPEMYMBI
7 Haxoxaenne HaubobI111ero 1 HaMEHbILIEr0 3HaYeHHs] HETIPEPhIBHOM (pyHKIIUN 1
Ha OTpE3KE
] Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYSHHS HEMPEPbIBHON (YHKIIUU 1
Ha OTPE3Ke
9 Haxoxaenne HauboIbI111ero 1 HaMEHbILIEr0 3HaYeHHs HETIPEPhIBHOW (pyHKIIUN 1
Ha OTpE3Ke
10 Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HAYSHUS HEMPEPbIBHON (YHKIIUU 1
Ha OTPE3Ke
1 Haxoxaenne Haubob111ero 1 HaMEHbILIEro 3HaYeHHs HETIPEPhIBHOW (pyHKIIUN 1
Ha OTpE3Ke
12 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HAYSHUS HEMPEPbIBHON (YHKIIUU 1
Ha OTPE3Ke
13 [IpuMeHeHne MpON3BOHOM 1JIs1 HAXOKACHUS HAUTy4lIero pelieHus B 1
IIPUKJIAIHBIX 3a]a49ax




[IpumeneHne MporU3BOIHON /ISl HAXOXKACHUS HAWTYUILIErO PEIeHUs B

14 MPUKIIAJIHBIX 3a7a4ax !
15 IIpumeHeHne MPONU3BOIHON ISl ONIPEEIIEHNS CKOPOCTH M YCKOPEHUs IIpoliecca, 1
3aIaHHOTO (POPMYIION MM TpaduKOM
16 ITpruMeHeHre TPOU3BOIHON AJIs ONIPEAEIIEHUS] CKOPOCTH U YCKOPEHHs ITpoLecca, 1
3aJJaHHOTO (POPMYJIO MK TpaduKOM
17 Komnozunust gyHKIui 1
18 Komnozunust pyHKIui 1
19 Komnozunust pyHKuui 1
20 ["'eomerprueckue 00pa3pl ypaBHEHUH Ha KOOPAMHATHON TJIOCKOCTH 1
21 ["'eomerprueckue 00pa3pl ypaBHEHUH Ha KOOPAMHATHOMN TJIOCKOCTH 1
22 KonrtponbHast pabdora: "HccrnegoBanue GpyHKIMI ¢ TOMONIBI0 TPOU3BOIHON" 1
23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpazHbie neMeHTapHbIX QyHKIMA. [IpaBuina HaxoxIeHUs 1
1epBOOOPA3HBIX
75 ITepBooOpazHbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxaeHNs 1
IepPBOOOPA3HBIX
26 NHuterpai. ' eoMeTpudecKuii CMbICI MHTETpasa 1
27 Brruucnienune onpenenéHnoro uarerpana no gopmyne Horotona-JleiiOnuma 1
28 Brruucnenue onpenenénnoro uurerpana no gopmyne Herotona-JleitOnuma 1
29 ITpumMeHeHne UHTerpana 1Jis HaXOXKACHUS TUIOMAIeH TIIOCKUX (QUTYp 1
30 [TpumMeHeHne HTerpana il HaX0XKIACHUS 00bEMOB FreOMETPUUECKUX TEJ 1
31 ITpumeps! perieHni qudpepeHaIbHbIX YpaBHEHUN 1
32 [Tpumeps! perieHnit qudepeHaIbHbBIX YpaBHEHUN 1
33 MatemaTuueckoe MOAEINPOBAHUE PEATIBHBIX IIPOLECCOB C TIOMOIIIBIO 1
Qg QepeHIHanbHbIX YpaBHEHUN
34 KontpossHas pabora: "[leppooOpa3Has u uarerpan’ 1
35 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U TpapUKU 1
36 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U TpapUKU 1




37 Tpuronomerpudeckue GyHKIIMHA, UX CBONCTBA U Tpaduku 1
38 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U Tpaduku 1
39 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1
40 OTt60p KOpHEH TPUTOHOMETPHIECKHX YpaBHEHHUH C TOMONIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
41 Ot60p KOpHEH TpI/II‘OE{OMeTpI/I‘IeCKI/IX YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
42 OTt60p KOpHEH TPUTOHOMETPHIECKHX YpaBHEHUH C TOMONIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
43 OTt60p KOpHEH TPUrOHOMETPUHECKHX YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
44 Pemienue TpuroHoMeTpUYECKMX HEPABEHCTB 1
45 Pemienue TpuroHoMeTpUYECKNX HEPABEHCTB 1
46 Pemienue TpuroHOMETpUYECKNX HEPABEHCTB 1
47 Penienue TpuroHoMeTpUYECKNX HEPABEHCTB 1
48 Kontponbnas padota: "['paduku TpuroHOMETpUIECKUX () YHKITHA. 1
Tpuronomerpuieckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PELIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHHs JIorapu(hMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHHs JIorapu(hMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHUs JIorapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHHs JIoTapu(MUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METOIbI PELLIEHNUS] UPPALIMOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METOIbI PELLIEHUS] UPPALIMOHATILHBIX HEPABEHCTB 1
59 OCHOBHBIE METOIbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB 1
60 OCHOBHBIE METObI PELLIEHNUS] UPPALIMOHATILHBIX HEPABEHCTB 1




61 I'padpuaeckne MeTompl pelIeHNs] HPPAITMOHATBHBIX YPABHCHHUI 1
62 I'padpuaeckue MeTompl pelIeHNs] HPPAIMOHATBHBIX YPABHCHHI 1
63 I'padpuaeckue MeTombl pemeHnsl MoKa3aTeIbHbIX YPaBHEHUN 1
64 I'padpuaeckue MeTompl pemeHnsI MoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduaeckue MeTompl pemmeHust JorapuPMUIECKUX ypaBHCHUM 1
66 I'paduaeckue MeTompl pemeHus JJIorapuPMUIECKUX HEPABECHCTB 1
67 I'paduaeckue MeTopl pemeHus JJIorapuPMUIECKUX HEPABECHCTB 1
68 I'paduaeckue MeTompl pemeHns moKa3aTeabHbIX U JorapudMUYECKHX ypaBHEeHUH | 1
69 I'paduaeckue MeTompl pemeHnsl moKa3aTeabHbIX U JorapudMUYECKHX ypaBHeHUH | 1
70 I'padmyeckue MeToAbl peleHus TOKa3aTeNbHbBIX U JIOTapu(MUYECKUX 1
HEPABEHCTB
71 I'padmyueckue MeTOABI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(DMUIECKUX 1
HEPABEHCTB
7 KOHTpOJ'II)Haf'I' pabora: "UppanroHanbHble, MOKa3aTeIbHbIC U JIOTapu(PMUIecKue 1
HEpPaBEHCTBA
73 KomrnekcHbie urcna. Anrebpandeckast U TPUTOHOMETpHUYecKast (hOpMbI 3aITUCH 1
KOMIUIEKCHOTO YHClia
74 KomrmekcHeie uncna. AnreOpandeckast U TpPUrOHOMeTpU4ecKas (OpMbl 3aITUCH 1
KOMIUIEKCHOTO YHClIa
75 ApubdmMeTnieckre onepanuy ¢ KOMILUIEKCHBIMH YUCIIaMU 1
76 ApubdmMeTnieckre onepanuy ¢ KOMIUIEKCHBIMH YUCIIaMU 1
77 N300paskeHre KOMIUIEKCHBIX YMCeNl HA KOOPAMHATHOM IJIOCKOCTH 1
78 N300paskeHre KOMIUIEKCHBIX YMCeNl HA KOOPAMHATHOM IJIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO Yncia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO Yucia 1
’1 [TpruMeHeHne KOMIUICKCHBIX YHCEN [Tl pEIIeHUs (PU3MYEeCKUX M Te€OMETPUICCKIX 1
3aza4
82 Kontponbnas padota: "KomrmuiekcHbie uncia' 1
83 HarypanbHble U 11e51bIe yncina 1




84

HatypanbHble u 1enble uncna

1

85 [IprumeneHne NprU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1

86 [IpruMmeHeHne NprU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1

87 [Tpumenenue npuzHakoB geauMoctu nensix ynucen: HOJl u HOK 1

88 [Tpumenenue npuzHakoB geauMoctu nenbix yucen: HOJl u HOK 1

&9 [IprumeneHne NpU3HAKOB JETUMOCTH LEJIBIX YUCEI: OCTATKH IO MOJIYJIIO 1

90 [IpruMmeneHne NprU3HAKOB JETUMOCTH LEJIBIX YUCEI: OCTATKH IO MOJIYJIIO 1

91 [IpumeneHne NpU3HAKOB JETUMOCTH LEJIBIX YUCEN: alropuT™ EBKinaa nms 1
peH_IeHI/ISI 3a4a4 B LICJIbIX YHCIax

92 KonTtponsHast padora: "Teopust nenbix yncen" 1

93 CI/ICTGMa n COBOKYHHOCTB ypaBHeHHfI. PaBHOCI/I.HBHBIe CUCTCMBI U CUCTCMBbI- 1
CIIECTBUSI

94 CucreMa ¥ COBOKYITHOCTb YpaBHEHU. PaBHOCHUIIbHBIE CUCTEMBI M CUCTEMBbI- 1
CJIICOACTBUA

95 OCHOBHBIC METOAbI peH_IeHI/ISI CUCTCM U COBOKYHHOCTCI‘/JI paI_II/IOHa.HBHBIX 1
ypaBHEHUI

96 OCHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH UPpAIlMOHATBHBIX 1
YpaBHEHUU

97 OCHOBHBIC METOAbI peH_IeHI/ISI CUCTCM U COBOKYHHOCTCI‘/JI ITIOKA3aTCIIbHBIX 1
ypaBHEHUI

08 OCHOBHBIE METO/BI PEHICHUSI CUCTEM M COBOKYITHOCTEM MOKa3aTEIbHbBIX 1
YpaBHEHUU

99 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JTorapu(pMUIECKUX 1
ypaBHEHUI

100 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEH JIorapu(PMUIECKUX 1
YpaBHEHUU

101 HpI/IMeHGHI/Ie CUCTEM K peH_IeHI/IIO MAaTeMaTHUYCCKHUX 3a1a4 U 3a4a4 U3 paS.HI/I‘IHBIX 1
oOJacTelt HAyKW U peasIbHOW KU3HH, MHTEPITPETAINS TTOJYICHHBIX PE3YJIbTaTOB

102 [IpumeHeHne cuCTEM K PEeIICHUI0 MaTEMATHYECKUX 3a7a4 U 3a]1a4 U3 Pa3InyHbIX 1

o0J1acTeil HayKH U peaIbHOM KU3HH, MHTEPIPETallUs OJTYYEHHBIX Pe3yJIbTaToB




HpI/IMeHeHI/Ie HCPAaBCHCTB K PCIICHHUIO MAaTEMATUUYCCKUX 3a1a4 U 3a1a4 U3

103 a3JIMYHBIX 00JIaCTEN HAYKU U PEAILHON XKU3HU, HHTEPIIPETALUSA [TOTYIEHHBIX 1
y )

pe3yNbTaToB

104 Kontponbras padota: "CuctemMsl parinoHaIbHBIX, HPPAITMOHATBHBIX 1
MOKa3aTeJIbHBIX U JIOTapu()hMUUECKUX YpaBHEHHH"

105 PannoHanbHbIE ypaBHEHMUS C lIapaMeTpaMu 1

106 PanyoHanbHbIE HEPABEHCTBA C IApAMETPAMHU 1

107 PanyoHanbHbIE CUCTEMBI ¢ TApaMETPAMU 1

108 WppannoHaibHble YpaBHEHUSI, HEPABEHCTBA C TApaMETPAMU 1

b

109 HppauunoHabHbIE CUCTEMBI C ITApaMeTpaMu 1

110 IlokasaTenbHbIe YpaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

111 Iloxa3aTenbHbIE CUCTEMBI C IapAMETPAMHU 1

112 Jlorapupmuueckre ypaBHEHHUsI, HEPABEHCTBA C TapaMeTPaAMH 1

y )

113 Jlorapudmuueckue cuCTeMbI ¢ TapaMeTpamMu 1

114 TpuroHomerprudeckue ypaBHEHUs C IapaMeTpaMHu 1

115 TpuroHoMeTpru4ecKrue HEPaBEHCTBA € ITapaMeTpamMu 1

116 TpuroHoMeTpru4eCcKue CUCTEMBI C ITapaMeTpaMu 1
ITocTpoeHue u uccieoBaHNEe MaTEMaTHUECKUX MOJENIEH PEATIbHBIX CUTYaLUH C

117 . Y 1
MTOMOIUIBIO YPAaBHEHUH C MapaMeTpaMu

118 [TocTpoenue u uccinegoBaHUE MAaTEMATUUYECKUX MOJIETIEH PEaTbHbIX CUTYallUM C 1
IIOMOUIBIO CUCTEM YPAaBHEHMH € NapaMeTpamu

119 ITocTpoeHue u uccie0BaHUEe MaTEMaTHUECKUX MOJENIEH PEATIbHBIX CUTYalLUH C 1
MTOMOUIBIO CUCTEM YPaBHEHHH € mapaMeTpamu

120 KonTtposbHas padora: "3anauu ¢ mapamerpamu” 1

121 IToBTOpeHme, 00001IeHNE, CUCTEMaTH3aIKs 3HaHu: "Y paBHEHUS " 1

122 IToBTOpeHmE, 0000IIeHNE, CUCTEMAaTH3aIMs 3HaH: "Y paBHEHUS " 1

123 [ToBTOpenue, 0600IIeHNe, cCUCTeMaTH3anus 3HaHuit: "Y paBHeHUs. CUCTEMBI 1
ypaBHeHHUH"

124 IToBTOpenue, 0000mIeHNe, cucTeMaTn3alys 3Hanuii: "HepaBencraa" 1




125 IToBTOpenue, 0600IeHNe, cucTemMaTu3anus 3Hannii: "HepaBencrpa" 1
126 IToBTOpenue, 0600IeHNe, cucTemMaTu3anus 3Hannii: "HepaBencrpa" 1
127 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BoaHas u eé 1
IpuMeHeHue"
128 [ToBTOpenue, 06001meHne, cucremaTu3aius 3Hanuii: "[Ipon3BoaHas u e€ 1
npuMeHeHue"
129 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BoaHas u eé 1
puMeHeHue"
130 [ToBTOpeHme, 06001meH e, cucTeMaTH3alus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"
131 IToBTOpeHmE, 0000MIIeHNEe, CUCTEMATH3aNKs 3HaHWi: "OyHKIMH" 1
132 IToBTOpeHME, 00001IeHNEe, CUCTEMaTH3aus 3HaHui: "OyHKIMH" 1
133 IToBTOpeHME, 0000MIeHNe, CUCTEMATH3aNMs 3HaHui: "OyHKIMH" 1
134 Wroroast koHTpOIBHAS paboTa 1 1
135 Wroroast koHTpOIBHAS paboTa 1 1
136 IToBTOpeHme, 06001IeHNE, CHCTEMAaTH3allHsl 3HAHUN 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136 10




HHPOBEPSEMBIE TPEBOBAHIS K PE3VJIBTATAM OCBOEHM] OCHOBHOU
OBPA3OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon o
DOBEDAEMOLO [IpoBepsieMble peaMeTHbIE PEe3yJIbTAThl OCBOCHHUSI OCHOBHOM
POBep 00pa3zoBaTenbHON MTPOTrpaMMBbl CPETHEr0 001IeTr0 00pa30BaHUS
pe3ynbrara
1 Yucaa ¥ BEIYUCIICHUS
11 OnepupoBaTh MOHATUSMU: PALIMOHAILHOE U JEHCTBUTEILHOE YUCIIO,
’ OOBIKHOBEHHAS U JACCATUYHAS IPOOb, MPOIIEHTHI
12 BrImotHATE apudMeTHYECKHEe OTIEPAIMH C PAIlMOHATBHBIMHA U
’ IENCTBUTEIbHBIMY YUCIAMU
13 BoimonHsaTs TpuOIMKEHHBIC BRIYUCICHUS, UCIIONIB3Ys TTPABHIIa OKPYTIICHUS,
' JienaTh MPUKUIKY M OLICHKY pe3yiibTaTa BEIYUCICHUM
OnepupoBaTh MOHIATHSAMU: CTEMEHD C IEJIBIM IMOKa3aTeIeM, CTaHIapTHas
14 ¢dbopMa 3amucu AeWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAITBbHOW CTENEHHU;
' HCITOJIH30BATh MOAXOAIIYI0 (OPMY 3aIUCH IEHCTBUTEIBHBIX YUCEI IS
pelIeHHs MPAKTUYECKUX 3a]1a4 U MPEJICTABICHHUSI TAHHBIX
OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC M TAHT'€HC MMPOU3BOJILHOTO YIIIa;
1.5 HCITOJIH30BAaTh 3aMKCh MPOU3BOJIBHOTO yTiia Yepe3 oOpaTHBIC
TPUTOHOMETpHYECKHe (DYHKINU
2 YpaBHEHHUs M1 HEPABEHCTBA
OniepupoBaTh NOHATUSMU: TOXIECTBO, YpaBHEHHUE, HEPABEHCTBO, LIETIOE,
2.1 palMoHaIbHOE, UPPALMOHAIBLHOE YPABHEHHUE, HEPABEHCTRBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
29 BrImonHsATh TpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKECHUN U peliaTh
' TPUTOHOMETPUUICCKUE YPAaBHEHUS
BrImoHATE TpeoOpa3zoBaHus EIbIX, PAITMOHATBHBIX U HPPAITMOHATBHBIX
2.3 BBIPQXXCHHH U PeIllaTh OCHOBHBIC TUITHI LIEJBIX, PAIIIOHATBHBIX U
HPPAMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHUS U HEPABEHCTBA VISl PEIICHHS MATEMaTHICCKUX 3a/1a4
’ ¥ 33124 U3 Pa3IMYHbIX 00JIACTeH HAYKH U PEeAbHOM KU3HU
MonenupoBaTh peaabHble CUTYAIlUU Ha S3bIKE alNTreOpbhl, COCTABIISATh
2.5 BBIPKEHHMSI, YPaBHEHHUSI, HEPABEHCTBA 1O YCJIIOBHIO 33/1a4H, UCCIIEIOBATh
MOCTPOCHHBIE MOJIEIIU C MCIIOJIH30BAHKMEM allapara aireopsl
3 OyHKIWH U TpaduKh
OnepupoBaTh MOHATUAMH: (PYHKIHUS, CIIOCOOBI 3a1aHUs PYHKIIUH, 007IaCTh
3.1 OTIpeIeTICHUSI 1 MHOKECTBO 3HAUCHUH (HyHKIMH, Tpauk QyHKITUU, B3AUMHO
oOpatHbIe HYHKITUI
39 OnepupoBath MOHATUSMU: YETHOCTh U HEYETHOCTh (DYHKIIUU, HYTH
' GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBath rpaduku GyHKIUN I pelIeHUsT YpaBHEHUH
34 CtpouTth u unTaTh rpaduKu JUHEHHON DYHKIINH, KBAAPATHIHON ()YHKIIHH,
) CTeNeHHOW ()YHKITUU C LIEJIBIM NTOKa3aTeIeM
Hcnonb3oBathk rpaduku GyHKIMA TSI HCCIETOBAHUS TIPOIIECCOB U
3.5 3aBUCUMOCTEH TIPH pEIICHUH 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U
peaNbHOM KU3HU, BRIPAKATh (OPMYTIaMU 3aBUCHMOCTH MEXIY BeTHUYNHAMU
4 Hayana MaTeMaTHYeCKOro aHaIN3a




OnepupoBaTh MOHATUSMU: TIOCIIEI0BATEIBHOCTD, apupMeTHIecKas 1

4.1 r€OMETPUYECKAasi MPOrPEeCCUn
49 OnepupoBaTh MOHATUSMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPUIECKast
) porpeccusi, CcyMma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCUH
4.3 3amaBaTh MOCIEOBATEIHHOCTH PA3IMYHBIMHU CIIOCOOaAMU
44 Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U MPOTPECCUI JIJIS1 PEUICHUS
peabHbIX 3aa4 MPUKIATHOTO XapaKkTepa
5 MHo€ecTBa U JJOTUKA
5.1 OrnepupoBaTh NOHIATUSIMU: MHOXECTBO, ONI€paIluy HaJ MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapaT AJisl ONUCAHUS
5.2 peaTbHBIX MPOIIECCOB M SIBJICHUH, PU PEIICHUH 3a7a4 U3 APYTUX yIeOHBIX
MIPEMETOB
53 OrniepupoBaTh NOHATUSMU: ONIPEIeNICHUE, TEOpEMA, CIIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJTACC
Kon .
HPOBEPSIEMOro [IpoBepsiembie MPEMETHBIE PE3YNbTATbl OCBOCHHS OCHOBHOH
pesysbTaTa 00pa30BaTeNBHON MPOTrPaMMBI CPETHETO 00IIero 00pa3oBaHus
1 Uucna u BBIYMCTICHUS
OnepupoBaTh NOHATHAMU: HATYpaJIbHOE, LIEJI0€ YHUCIIO; UCIIOJIb30BATh
1.1 MPU3HAKYU JACIIMMOCTH LEIbIX YHCEIl, Pa3JI0KEHHUE YUCIIa Ha POCThIE
MHOXUTENHN JIJIs1 PEIICHUs 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTEIEHb C PAIlMOHAIBHBIM ITOKA3aTEIEM
13 OnepupoBath NOHATUAMHU: JIOTapuM Uncia, JECITUUHbIE U HATypaJlbHbIE
norapu@mbl
2 YpaBHEHHUs U HEpABEHCTBA
[TpuMeHSTH CBOICTBA CTETIEHU JUIsI TPe0Opa30BaHuUs BBIPAKEHHIH,
2.1 ONEpPUPOBATH MOHATUSAMHU: IT0KA3aTEIbHOE YPABHEHNE U HEPABEHCTBO;
peniaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrImonHATE IpeoOpa3oBaHus BEIPAKCHHH, CONEPIKALTUX JTOTapU(PMBL;
2.2 OTIepUPOBATh MOHATUAMU: JOrapu(PMUUECKOEe YpaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIC TUIIBI TOTapU(PMUUESCKUX ypaBHEHUN 1 HEPABEHCTB
2.3 Haxoautsb penienust npocTelux TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEILICHUE;
2.4 HCIIOJIB30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH JJIs PELICHUS TPAKTUYECKHUX
3a1a4
25 HaxozmeupemeHH;I IIPOCTEUIINX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUI U HEPABEHCTB
MonennpoBaTh peanbHble CUTYal[MH Ha A3bIKE aareOpbl, COCTaBISThH
2.6 BBIPAXKCHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM anmnapara ajareOpsbl
3 OyHKIIUU U TpapuKu
OnepupoBath NOHATUAMHU: Iiepuoandeckas GyHKIHS, TPOMEKYTKH
31 MOHOTOHHOCTH (PYHKIIMH, TOUYKH dKCTpeMyMa () YHKITUU, HAUOOIbIIICE U

HavMeHbIIIee 3HaUCHHUS (QYHKIIMH Ha IPOMEXKYTKE; UCTIOJIb30BATh UX JUIS
ucciefoBaHus pyHKINH, 3aJaHHOH rpadukom




OnepupoBaTh MOHATHAMU: TpaHUKK MTOKA3aTEIBHON, JOrapuhMUIECKON 1

3.2 TPUTOHOMETPHUECKUX (PYHKINN; U300paXkaTh UX HA KOOPIUHATHOM
IIJIOCKOCTH M UCNOJIB30BaTh JJIs1 PEIICHNs] YPaBHEHHUI U HEPABEHCTB
33 N3o0paxkaTs Ha KOOPAWHATHOM TUIOCKOCTH Tpa UKy TUHEHHBIX YpaBHEHUHN U
' HCIOJIb30BATh UX JUJIsl PEHIEHUS] CUCTEMbI JIMHEUHBIX YPaBHEHUI
34 Hcnonb3oBatk rpaduku GyHKINN IS UCCIETIOBAHUS TPOIIECCOB U
) 3aBUCUMOCTEHN U3 IPYrUuX YICOHBIX AUCITUTIINH
4 Havana maremaTudeckoro aHaiamsa
OnepupoBath NOHATUSAMU: HeTpepbIBHAs (DYHKIUS, TPOU3BOAHASA (DYHKIIUU;
4.1 MCTOJIb30BATh TEOMETPUUYECKHUH U (PU3NUECKUN CMBICT TIPOU3BOTHON /ISt
penieHus 3anaqy
49 HaxoauTh npou3BoAHbIE 3JIeMEHTAPHBIX (QYHKIIHI, BEIYUCISATH MPONU3BOAHBIE
' CYMMBI, IPOU3BECHMSI, YACTHOTO (DYHKITUH
Hcnonb30BaTh MPOM3BOIHYIO TSI HCCTIEAOBaHUs (DYHKIIMU HA MOHOTOHHOCTh
43 1 DKCTPEMYMBI, IPUMEHATH PE3yIbTaThl UCCIECAOBAHUS K IOCTPOEHUIO
rpadukoB
44 Hcnonbs30BaTh MpOU3BOIHYIO AJISI HAXOKICHHS HAWTYYILIETO PEIICHUS B
' MIPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBarh NOHATUSAMU: IepBOOOpa3Hasi U UHTErpaj; IOHUMATh
’ reOMETPHUECKUH B (PU3UYECKHI CMBICI HHTErpaja
46 Haxomuth mepBooOpa3Hbie JIeMEHTapHbBIX (DYHKIINN, BEIYUCIISITh HHTErPa
) o ¢opmyse Hrrotona — JleliOnura
47 Pemrate nmpukiagHeie 3a1a4n, B TOM YHACIE COLMAIBHO-3KOHOMUYECKOTO U

(bn:mqeworo XapakTepa, CPCACTBAMH MATCMATUYCCKOI'O aHAJIN3a

[NPOBEPAEMBIE ODJIEMEHTBI COAEPXKAHUA
10 KJTACC

Kon

[IpoBepsieMblIil AIEMEHT COJEPKAHUS

1

Yucia ¥ BEIYUCICHUSA

1.1

Panmonanehblie yncia. OOBIKHOBEHHBIE U AECATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUYHBIC IEPUOANYECKHE APOOH. AprPMETHUECKUE OTIEPAIUH C
paloHaIbHBIMU YHCIIAMU, TPeo0pa30BaHUsl YMCIOBBIX BhipaxkeHUil. [Ipumenenue
napo0eit ¥ MPOIIEHTOB JUISl PeLIeHHUs MPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpacie
3HAHUM U pEATbHOM )KU3HU

JelicTBuTenbHbIC Yyncia. PalimoHaabHble U HppalMOHATIBHBIC YKCIA.

1.2 Apudmerndeckre onepanuu ¢ 1eicTBUTeNbHBIMU ynciamu. [Ipubmxénnnie
BBIUHCIICHHS, TPaBUIJIa OKPYIJICHUS, TPUKHUIKA U OIIEHKA Pe3yNbTaTa BEIUMCICHHUM
Crenens ¢ menbiM nokasareneM. CtannapTHas (opma 3arucu JeHCTBUTEIIBHOTO

1.3 grcina. VMcrnonp3oBaHue MOAXOASIIEH (OPMBI 3aIHCH JEHCTBUTEIBLHBIX YHCEN TS
pelIeHrs MPaKTUYECKHUX 3a]1a4 U IPEJICTaBICHUS JaHHBIX

1.4 Apudmernueckuit KOpeH HaTypaJbHOU cTeneHu. J[elcTBus ¢ apupMETHICCKUMHU
KOPHSIMHU HATYpaJIbHOW CTENEeHU

15 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOT'0 apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHT€HC YMCJIOBOT0 apryMeHTa

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 ToskzecTBa U TOXIECTBEHHBIE MPEOOPa30BaAHUS

29 [IpeobOpazoBanrie TPUTOHOMETPUIECKUX BhIpakeHU. OCHOBHBIC

TPUTOHOMETPHUYECKUE (POPMYITBI




23 VYpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. Meton
WHTEPBAJIOB

2.4 Pemenve nensix u [poOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 PelreHre nppanoHaIBHBIX YPABHEHUN U HEPABEHCTB

2.6 Peniennie TpUroHOMETPUYECKUX YpaBHEHUI

27 [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a]a4 U 3a7a4
W3 pa3JIMYHBIX 00JIaCTeH HAYKH U PEATbHOM KU3HU

3 OyHKIIUU U TpapuKu

31 dyHK1UA, criocoObl 3ananus Gynkiuu. ['paduk ¢yakiuu. BzaumHuo oOpaTHbie
byHKIIIHN

39 OO6nacTp ornpeeneHuss © MHOXeCTBO 3HaueHni Gyakimu. Hymu ¢pyHkimm.

' [TpomexyTKHM 3HaKOMOCTOSTHCTBA. YETHBIE M HEYETHBIC (DYHKITMU

33 Crenennas GyHKIHS C HATYPAJIbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0i CTENEHU

34 TpuroHnomeTpruyeckasi OKpy>XKHOCTb, OIIPEICTICHHE TPUTOHOMETPHUSCKUX (PYHKITHIA
YICJIOBOTO apryMeHTa

4 Havana maremaTndeckoro aHaiamsa

41 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJJaHKs MOCIEA0BATEIHLHOCTEH. MOHOTOHHEIE
MOCJIeI0BATENbHOCTH
Apudmerndeckast 1 reOMeTpHUECcKas porpeccuu. beckoHeuHo yObIBaroIast

49 reomerpuueckas nmporpeccusi. Cymma 6€CKOHEYHO yOBIBAIOIICH reOMETPHIECKOM
nporpeccuu. @opmyiia CI0XKHBIX IPOLEHTOB. Mcronb30BaHne Mporpeccuu AJis
pelIeHrs peabHbIX 3aJa4 MPUKJIAJHOTO XapakTepa

5 MHOX€eCTBa U JIOTHKA
MHoOkecTBO, Onepaluy HaJl MHOKeCcTBaMHU. J{lnarpamMmmsl Dinepa — Benna.

5.1 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO armapara Jyisi ONUCAHUS PeabHbIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

5.2 Onpenenenne, TeopeMa, CJIeICTBUE, JOKAa3aTEIbCTBO

11 KJIACC

Kon [IpoBepsieMblil AIEMEHT COJEPKAHUS

1 Uucna u BBIYUCTICHUS

1.1 HarypanbHble u nienbie yncna. [Ipu3sHaku AeIMMOCTH HEIbIX YHCel

1.2 CreneHb C pallMoOHAIBHBIM NTOKa3aresieM. CBOWMCTBA CTETIEHU

1.3 Jlorapudwm uncna. Jlecaruanpie U HaTypaIbHBIC TOTapU (MBI

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 ITpeobOpazoBanue BeIpaXKEHUHN, COEPKAIIMX JTOTaprU(BMbI

2.2 [TpeoOpazoBanme BeIpaXEHUH, COIEPKAIINX CTETICHU C PAIMOHAIBHBIM MTOKa3aTelIeM

2.3 [Tpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 ITokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA

26 CI/ICTSMH JIMHEHHBIX EfpaBHeHm?I. Pelienne npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI

JIMHEWHBIX YpaBHEHUN
2.7 CuctemMbl 1 COBOKYIMTHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3aa4
Y 3aJ1a4 U3 Pa3IMIHBIX 00JaCTel HAYKU U PEATbHON KU3HH




3 DyHKIIUU ¥ TpapuKu
Oynknus. [lepuoanaeckue ¢pynkuu. [I[pomMexyTk MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbombiiee 1 HaMMeHbIee 3HAaYCHHE
(GyHKIIMH HAa IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIMH, UX CBONCTBA U Tpaduku

33 ITokazaTenpHas u jorapudmudeckas PyHKIIMU, UX CBOWCTBA B rpaduKu

3.4 Hcnonw3zoBanne rpadmkoB GyHKIINN ISl peNIEHUsT YPaBHEHUN U JTMHEHHBIX CUCTEM
Hcnons3oBanne rpadukoB PyHKITUN SISl HCCIICIOBAHUS MTPOIIECCOB M 3aBUCHUMOCTEH,

3.5 KOTOPBIC BOSHHUKAIOT MPH PEUICHUH 33/1a4 U3 APYTUX YIeOHBIX IPEIMETOB U
peanbHOU JKU3HU

4 Havana maremaTndeckoro aHaiamsa

4.1 HenpepsiBabie hyHKIIMN. METOT MHTEPBAJIOB JIJIsI PEIICHHS HEPABEHCTB

4.2 [TpousBognas pyukuu. ['eomerprueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM

43 [TpouzBoaHbIe 351eMeHTapHBIX QyHKIHN. DOpMyIbl HAX 0K ACHUS TPOU3BOTHON
CYMMBI, IPOU3BEACHHSI U YACTHOTO (DYHKITUI
[TpuMeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIHI HA MOHOTOHHOCTD H

4.4 sKkcTpeMyMbl. HaxoxkieHre HanboIbIIero 1 HaMMEHBIIETO 3HAYCHUs (PYHKITUY Ha
OTpE3KE
[IpuMeHeHne MPOU3BOIHOM JIs1 HAXOXKICHUS HAUTYULIEro PEIICHHS B TPUKIIAIHBIX

4.5 3a/avuax, JiyIsl OmpeIeIeHUsI CKOPOCTH IpoIiecca, 3aAaHHOTO (GOPMYIION UITH
rpaduKoM

4.6 ITepBooOpasHas. Tabnuia nepBooOpasHbIX

47 WuTerpai, ero reoMmeTpudeckuii 1 GU3NUIECKUil CMbIC. BrruncieHne HHTerpana mno
dbopmyne HeroTona — JleiiOauia

HPOBEPSEMBIE HA EI'D IO MATEMATUKE TPEBOBAHUS K PE3VJIbTATAM
OCBOEHIA OCHOBHOU OBPA3OBATEJIbBHOU ITPOI'PAMMEBI CPEAHEI'O OBIIEI'O
OBPA30OBAHNMAA

Kon

MIPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsieMbie TpeOOBaHUS K MIPEAMETHBIM pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTenbHON MTPOTrpaMMBbl CPETHEr0 00IIIeT0 00pa30BaHUS

BJ'IaI[eHI/Ie MCTOJaMU NOKa3aTCIIbCTB, AJITOPUTMAMU PCHICHUA 3a/1a4, YMCHHC
(GopMyITHPOBATH ¥ OTIEPUPOBATH MOHATUSIMU: ONPEACIICHHE, aKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOMCTBO, MIPU3HAK, JOKA3aTEIIbCTBO, PABHOCHIILHBIC
(bOpMYITUPOBKH; IPUMEHATH UX; YMEHUE (OPMYIUPOBATH OOpPaTHOE U
[IPOTUBOIIOI0KHOE YTBEPXKACHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI,
UCTIOJIF30BaTh METOJI MATEMaTHUECKOW WHIYKINH; TPOBOIUTH TOKa3aTeIbHBIE
PaCCyXKACHUA ITPU PCUHICHUM 3aa4, OLCHUBATL JIOTHYCCKYIO IIPABUIIBHOCTDH
paccyXIeHHii; yMEHUE ONIEPUPOBATH MOHITUSIMHU: MHOXKECTBO, TIOJIMHOYKECTBO,
oncpanv Hal MHOXCCTBAMU,; YMCHUC UCIIOJIb30BATh TCOPCTUKO-
MHOYXECTBEHHBI armapar JJisi OMUCAHUS PEaTbHBIX TIPOIIECCOB U SIBICHUH H
IPY PEUICHUH 33/1a4, B TOM YHCIIE U3 APYTHX y4eOHBIX MPEIMETOB; YMEHUE
OTIEpUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, MUK, Tpad Ha
IMJIOCKOCTH; YMCHHC 3a/1aBaTh U OIUCLIBATH Fpa(bbl pa3siinuHbIMU CHOCO6aMI/I;
WCTIOJIB30BaTh Tpadbl PH pelICHUH 33124

YMeHue onepupoBaTh MOHATUSMHU: HATYypPaJIbHOE YUCIIO, LIEJIOEC YUCIIO, CTEIIEHb
C LEeJIBIM [T0KA3aTeNeM, KOPEHb HATYPAJIILHOU CTEIEHHU, CTEIIEHD C
PalMOHAILHBIM [TOKA3aTENEM, CTEIICHb C JCHCTBUTEIBHBIM ITI0KA3aTeIEM,
Jorapugm ymucia, CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YUCIIA, OCTaTOK
110 MOJYJIIO, PALIMOHATIBHOE YHCII0, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA




HaTypaJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX, AEHCTBUTEIbHBIX YHCET; YMEHUE
UCTIOJIb30BaTh MPU3HAKYU JIETUMOCTH, HAUMEHBIIUI OOLINI enuTeNns 1
HalMeHblIee o0lIee KpaTHOe, allrOpUT™M EBKiINa py peleHuH 3aad;
3HAKOMCTBO C Pa3IMYHBIMH MMO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHUS; YMEHHE
BBINOJIHATH BBIYMCIIEHUE 3HAUEHUI U IpeoOpa30BaHus BBIPAKEHUN CO
CTETICHSIMH U JIoTapu(MamMu, MpeodpazoBaHus JpOOHO-pALMOHATIBHBIX
BBIPA)KEHUI; YMEHHE ONEePUPOBAThH MOHATHAMM: MOCIEI0BATEIBHOCTb,
apudMeTHUECKas IPOrPECcCHsi, FTEOMETPHUECKas IPOrpeccHsi, 0ECKOHEUHO
yOBIBaroI[asi FeOMeTpUYeCKas IPOrpecchs; yMEHUE 3a/1aBaTh
MI0CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (OpMYIT;
YMEHHUE ONEepUPOBATh MOHATUAMU: KOMIIJIEKCHOE YUCIIO, COMPSKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apIrYMEHT KOMIUIEKCHOTO YHcia, hopMa 3arucu
KOMIUIEKCHBIX YHCel (TeOMETpHYECcKasi, TPUTOHOMETPHUECKas U
anreOpanyeckas); yMeTh IPOU3BOIUTH apu(pMeTHUeCKue NeHCTBUS C
KOMILIEKCHBIMU YUCJIaMU; IPUBOJUTH IPUMEPHI UCIIOJIb30BaHUSI KOMIUIEKCHBIX
YKCell; OIEpUPOBATh NOHATUIAMM: MaTpHLa 2x2 1 3%3, onpeaenTenb MaTPHULIbL,
reOMETPUYECKUIN CMBICI ONIPEAeIIUTeNs

YMeHue onepupoBaTh NOHATHAMU: PALlMOHAIIbHBIE, UPPALlMOHAIbHBIE,
NoKa3aTeJbHbIC, CTETIEHHBIE, TIorapu(MUIECKUEe, TPUTOHOMETPHYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH MOHATHIMMU:
TOKIECTBO, TOXKIECTBEHHOE MPeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO,
CHUCTEMa ypaBHEHUHN U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB U
CUCTEM; YMEHHE pEIIaTh YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
Pa3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C
napameTpoM; MPUMEHSTh YpPaBHEHHUsI, HEPABEHCTBA, X CUCTEMBI JJI PEIICHUS
MaTeMaTHYeCKUX 3ajau U 3ajlad U3 pa3IMuHbIX o0acTell HayKH U peaibHOM
KU3HU

YMeHue onepupoBath NOHATHAMU: QYHKIHS, YETHOCTh (PYHKIIUH,
HNEePHOANYHOCTh (PYHKIIMHU, OTPAHUYECHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKINH, SKCTpeMyM (QYHKINH, HanOoJIbIIee M HAUMEHbIIIee 3HAYCHHUS
GYHKIIMM Ha IPOMEXKYTKE, HETPpEephIBHAS (DYHKITHS, aCHMITOTHI Tpadrka
¢byHKLMY, IepBast ¥ BTOpast IPOU3BOAHAs (DYHKIIUU, TEOMETPUIECKUNA U
(bU3UYEeCKUi CMBICI TPOU3BOIHOM, IEPBOOOpa3Has, ONPEACIEHHBIA HHTETPAT;
YMEHUE HaXOJUTh aCUMITOTHI rpadka (yHKIIMN; yMEHUE BHIYNCIATH
IPOU3BOHBIC CYMMBI, IIPON3BEACHUS, YACTHOTO M KOMIIO3UIIMY (QYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTebHOM K rpaduKy QyHKIINHN;, YMEHUE HAXOIUTh
IPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKINI; YMEHUE UCIIOIB30BaTh IPON3BOIHYIO
JUISL UCCieIoBaHMs (DYHKIIMM, HAXOIUTh HAaUOOJIbIINE U HAUMEHBIINE 3HAYCHHS
(GyHKIMIA; CTPOUTH TpadUKi MHOTOUWICHOB C UCIIOJIb30BAHUEM arIapara
MaTeMaTHYECKOT0 aHAJIN3a; TPUMEHSTH IPOU3BOIHYIO JUI HAX0XKICHHS
HAWTY4IIEero PeIICHNs B MIPHKJIAJHBIX, B TOM YHCIIE COIIMATBHO-
HKOHOMHUYECKUX U (PU3MUECKUX 3aj[auax; HaXOAUTh IUIOAIU U 00BEMBI PUTYp
C MTOMOII[BIO HHTETPAJIA; IIPHUBOANUTH TPUMEPBI MATEMAaTHIECKOTO
MOJIEIMPOBAHMSI ¢ TOMOIIBIO AU depeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBath NOHATHAME: TpaduK GyHKINU, 0OpaTHAS QYHKIIHS,
KOMITO3HIIHS YHKIIUH, TUHEHHAs QYHKIUS, KBaapaTudHas (yHKIIHS,
panmoHanbHasi QyHKIMS, CTeTIeHHas QYHKIUS, TPUTOHOMETPUUYECKUE (DYHKIUH,
oOpaTHbBIE TPUTOHOMETPUYECKHE (QYHKITNH, TIOKa3aTeIbHAs 1
Jorapudmuueckas QyHKIUU; YMEHHE CTPOUTH TpaUKU U3Yy4eHHBIX (QYHKIUH,
BBITIOJTHSITH MIPe0Opa3oBaHus rpa@uKkoB HYHKIINI, HCTIOIB30BaTh TpadUKH JIJIs
U3y4EeHHsI TPOLIECCOB M 3aBUCUMOCTEH, TPH PEIICHUH 3a]1a4 U3 APYTUX




y4eOHBIX IIPEAMETOB U 3aJjad U3 PeaJIbHOM KHU3HU; BbIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEX1Y BETMUMHAMH; UCIIOIB30BaTh CBOWCTBA U I'paduKu
(GyHKLIUH 1715 pellieHus] ypaBHEHU, HEpaBEHCTB U 33734 ¢ apaMeTpamy;
n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHHIH,
HEPABEHCTB U UX CUCTEM

YMeH#ne penath TeKCTOBBIC 33a4 Pa3HBIX TUIIOB (B TOM YHUCIIE HA TIPOIICHTHI,
JIOJIM ¥ 4aCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB M YCIIYT, HAJOTH,
3a/1ayu U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMH ),
COCTAaBJIATDH BBIPAXKCHUS, YPABHCHU A, HCPABCHCTBA U UX CUCTCMBI 11O YCIIOBUTIO
3aJ1au¥, UCCIIC0BATh IMOJYYEHHOE PEIICHUE U OIICHUBATh MPaBIOTIOA00HOCTD
PE3YIbTATOB; YMCHUC MOJCIIUPOBATHL PCAJIBHLIC CUTYAallUN HA A3BIKC
MaTeMaTHKH; COCTABIISITh BRIPAKCHHUS, YPABHEHUS, HEPABCHCTBA M UX CUCTEMBI
110 YCJIOBUIO 3a/1a4u, UCCIICAOBATL IMTOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM
anmapara areOpbl, HHTEPIPETUPOBATH MOJTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh NOHATHAME: CpeaHee apudMeTHdeckoe, MeJraHa,
HauOoJIbIIIee M HAMMEHbIIIee 3HAYCHHUS, pa3Max, AUCIIEPCHUsl, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO HA0OPA; yMEHHE U3BIICKATh, HHTEPIPETHPOBATD
UH(OPMaLIKIO, TIPEICTABICHHYIO B Ta0NIMIIaX, HA TUarpaMMax, rpapukax,
OTPaXXAIOLIYIO CBOMCTBA peabHBIX MPOIECCOB U SIBICHUN; IPECTABIAThH
UH(POPMALIKIO C TIOMOUIBIO TAOIUI] U JHAarpaMM; HCCIIEJOBATh CTATUCTHYECKHUE
JIaHHBIC, B TOM YHCJIE C TPUMEHEHNEM IpagUIecKuX METOIOB U 3JIEKTPOHHBIX
CpeAcTB; rpadMuecKy UCCIEI0BaTh COBMECTHBIC HAOIIOIEHUS C TOMOILBIO
JIMarpaMM pacCeMBaHMS U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh MOHIATHAMU: CITyYalHBIN OIBIT U CIIy9aifHOE COOBITHE,
BEPOSATHOCTH CITy4alfHOTO COOBITHS; YMEHUE BBIUUCISTH BEPOSTHOCTD C
UCIIOJIb30BaHUEM TpaduUeCKIX METOI0B; IPUMEHATH (POPMYJIIbI CIIOKEHUS U
YMHOXEHHS BEPOSTHOCTEH, GOPMYITy MOJHON BEPOSTHOCTH, HOPMYITY
bepnymu, komOuHaTopHbIe (akThl U (HOPMYJIIBI; OLICHUBATH BEPOSTHOCTH
pEATBbHBIX COOBITHI; YMEHUE ONEPUPOBATH MOHATUSAMU: CIIy4aliHas BETUYMHA,
pacnpe/eseHrne BeposATHOCTEH, MaTeMaTUYECKOe OXKHUAAHNE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CITyYaitHOW BEIHUYMHBI, QYHKIIUU pACIIpEICTICHUS 1
IUIOTHOCTH PAaBHOMEPHOI0, TOKA3aTENbHOI0 M HOPMAJILHOTO pacpe/leleHHUI;
YMEHHE HCIOJIb30BAaTh CBOMCTBA H3yUEHHBIX PACIIPEICICHUN IS PEIICHUs
3aJ1a4; 3HAKOMCTBO C TIOHATUSIMU: 3aKOH OOJIBIIMX YHCEN, METO/Ibl BBIOOPOUHBIX
WCCJICIOBAHMIA, YMEHHUE MPUBOJAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOIBIINX
YKcell B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE ONIEPUPOBATh
MOHITUSIMH: COYETaHUE, IEPECTAHOBKA, YHCIIO COUCTaHUMN, YHUCIIO
nepecTaHoBOK; OMHOM HpI0TOHA; yMEHHE MPUMEHATH KOMOWHATOPHBIE (DaKThI U
paccyXaeHHs ISl pEIICHUS 3a/1a4; OLIEHUBATh BEPOSTHOCTH PEabHBIX
COOBITHIA; COCTABIIATH BEPOATHOCTHYIO MOJIETh M UHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3ysbTaT

YMeHue onepupoBarh MOHATUAMU: TOUKA, IpsMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUH yTOJ, ABYTPAHHBIN yroJ, TpEXrpaHHbIN
YroJi, CKpCnuBarOmueCs NpsMbIC, MapaJUICIIbHOCTb U NMECPICHAUKYIIAPHOCTD
NPSIMBIX U IJIOCKOCTEH, YTOJI MEeXAY IPSIMBIMU, YTOJI MEKIY MPSIMON U
MJIOCKOCTBIO, YTOJI MEK/Y INIOCKOCTSIMU, PACCTOSIHUE OT TOUKH J0 MJIOCKOCTH,
paccTosiHE MEX]Y IPSMBIMH, PACCTOSTHUE MEXKY MJIOCKOCTSAMU; YMEHUE
UCIIOJIb30BAaTh MPH PEIICHUH 33124 U3yUYEHHbIE (DAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MUPA;
CTPOUTH MAaTCMATUYCCKUC MOJCTIN C ITIOMOUIBIO TCOMETPUIYCCKUX MOHATHH U
BEJIMYMH, pelaTh CBsI3aHHbIE C HUMU MPAKTUYECKUE 334




10

YMeHue onepupoBaTh MOHITHAMU: TJI0MAIL (GUTYPHI, 00BEM QUTYPHI,
MHOTOT'PaHHHK, TPABUIILHBI MHOTOTPAaHHUK, CEYCHHE MHOTOIpaHHHKa, KyO,
napaieNienuIe 1, pu3Ma, mupamuia, Gurypa u moBepXHOCTh BPAIICHNUS,
IWIMHAP, KOHYC, map, cdepa, miomaas chepsl, mionaas TOBEpXHOCTH
UPaMUJIbI, TPU3MBI, KOHYCa, IWIHHIPA, 00bEM KyOa, TPSIMOYTOJIBHOTO
napajuieienunea, MMpaMuIbl, IPU3MBL, HAIUHAPA, KOHYCA, 11apa, pa3BEPTKA
MIOBEPXHOCTH, CEYCHHUS KOHYCA U IIJIUH/IPA, TapaJJIeIbHbIC OCH HITH
OCHOBaHHI0, CEUYCHHUE II1apa, INTOCKOCTh, Kacaromasics cepbl, MUIUHAPA,
KOHYCa; YMEHHE CTPOUTH CEUYCHHE MHOTOTpPaHHHKA, U300paKaTh
MHOTOTpPaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BpAIICHUS, UX CEUCHHUS, B TOM YHUCIIE
C TIOMOUIBIO JIEKTPOHHBIX CPEJICTB; YMEHHUE TPUMEHSTH CBOHCTBA
reoMeTpruecKux (Guryp, caMmocTosTensHO (HOPMYITUPOBATH ONPEAEICHUS
U3ydaeMbIX (QUTYp, BBIIBUTATH TUTIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpuueckux (Guryp, 000CHOBBIBATh MM OIPOBEPIaTh MX; yMEHHE
POBOUTH KJIaCCH(PHUKALNIO GUTYD TIO PA3TUIHBIM MTPU3HAKAM, BBITOIHSTH
HGO6XOI[I/IMBIG AONOJIHUTCIBHBIC TIOCTPOCHUA

11

YMeHue ornepupoBaTh MOHATHIMU: ABH)KEHHE B IPOCTPAHCTBE, MapauIeIbHBIN
HEepeHoc, CHMMETPHS Ha TUNIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 1Mo100us, MOA0OHbBIE (PUTYPBI; YMEHHE PAacliO3HABATh PABHbIC
U 110/100HbBIe (DUTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;
UCIIOJIb30BaTh T€OMETPUYECKHIE OTHOILICHHS IIPH PELICHUHU 33]1a4; HAXOIUTh
T€OMETPUUYECKHE BEJIMUMHBI (JUTMHA, YTOJI, TJI0MA b, 00BEM) TP pelICHUN
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U U3 pealibHON )KU3HU; yMEHUE
BBIYHCIIATH TEOMETPUUYECKHE BEITMUUHBI (JTIMHA, YTOJI, TUIONIalb, 00BEM,
IUIOINAb MOBEPXHOCTH), UCIIOJB3Ys U3yUEeHHBIEC (POPMYIIBI U METOBI, B TOM
YHCIIe: TUIONIA b TOBEPXHOCTH NMPAMUIbI, IPU3MBI, KOHYCa, IIMIHHIPA,
wiomaab chepbl; 00bEM Kyda, MPSIMOYTOIBHOTO MapauleenuIea, TUPaMHIbL,
NPU3MBI, HWINHPA, KOHYCA, IIapa; yMECHUE HaXOAUTh OTHOLICHNE 00BEMOB
noJ00HBIX (pUryp

12

YMeHue onepupoBaTh NOHATHIMU: IPSIMOYTOJIbHASI CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CYMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA Ha YUCIIO, PA3NIOKEHHE BEKTOpa 10 0a3ucy, CKaJIIpHOE
IIPOU3BEJIEHNE, BEKTOPHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOPaMU; YMEHHE
HCII0JIb30BaTh BEKTOPHBIN U KOOPJIAMHATHBIN METOJT JJIsl pELICHUs
reOMETPUUECKUX 3aJay U 3a7a4 APYruX y4eOHbIX TPEeIMETOB

13

YMeHue BIOUpaTh MOAXOIAUINI METO JUIsl pEIIeHUs 3a/1a4K; TOHUMaHKe
S3HAYUMOCTHU MATCMATUKU B U3YUYCHUHU ITPUPOJHBIX U OGH.IGCTBGHHBIX IMponecccoB
U SIBJICHUIL; yMEHHE pacro3HaBaTh MPOSIBICHNE 3aKOHOB MaTEeMAaTHUKH B
HCKYCCTBC, YMCHHC IIPUBOAUTH NPUMCPBI MATCMATHYCCKUX OTKpBITI/Iﬁ
pPOCCUICKON U MUPOBOM MaTEMAaTHUYECKON HAYKH

NEPEYEHDb OSJIEMEHTOB COAEPXAHUA, ITPOBEPAEMBIX HA EI'D I1TO
MATEMATHKE

Kon

IIpoBepsieMblil 2JIEMEHT COAEp KaHUS

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHUCIIa. HpI/IBHaKI/I JCIIUMOCTH LCIIBIX YHUCEIT

1.2

Pannonansubie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOHU, TTPOLICHTHI,
OEeCKOHEUYHBIC IEPUOANYECKHE APOOH

1.3

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudMeTHIecCKuMu
KOPHSIMHM HAaTypaJIbHOU CTCIICHH




CreneHb c 11e1bIM nokazaTeneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3aresieM. CBOMCTBa

1.4
CTENEHU

15 CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHTe€HC YKCIOBOTr0 apryMeHTa

1.6 Jlorapudm uncna. /lecaTuunbie 1 HATypaJIbHBIC JTOTAPU(OMBI
JetictButenbHble ynciia. ApudMEeTHIECKUE ONEepaIliu C IeUCTBUTEIIbHBIMA

1.7 yrcaamu. [IpubnmxEHHbIe BEIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3ynbTara BEIYUCICHUH

1.8 [IpeoOpa3zoBaHne BeIpaKECHUN

1.9 KommuiekcHble uncna

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 I{enwie 1 pOOHO-panMOHATIBLHBIC YPaBHEHUS

2.2 WppanuoHaibHbie ypaBHEHUS

2.3 TpuronHomeTpuyeckre ypaBHEHU

2.4 [TokazaTenpHbIC U JOoTapUMUUECKIE YPABHECHUS

2.5 I{enpie 1 1pOOHO-palMOHATLHBIE HEPABEHCTBA

2.6 WppannoHaibHbie HEPABEHCTBA

2.7 ITokazaTenpHbIC U JOrapuMUUECKIE HEPABCHCTBA

2.8 TpuronHomeTpuyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeneanuTenb MaTPUILbI

3 DyHKIUH U TPAPUKH

31 dyHK1us, crocoosl 3ananus yakiuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie
dbyskun. YérHeie u HeuéTHble QyHkmn. [leprogndeckne GpyHKINN
OO6nacTh onpeeneHus 1 MHOXXeCTBO 3HadeHui GpyHkuuu. Hynn QyHkmmm.

39 [TpomexyTku 3HaKOMOCTOSAHCTBA. [IpoMEXyTKM MOHOTOHHOCTH ()YHKITHH.
MakcuMyMbl 1 MUHUMYMBI QyHKIH. Hanbomnbliee 1 HanMeHbIlIee 3HAYCHHE
GYHKIIMH HAa IPOMEKYTKE

33 CrenenHas (yHKIHS C HATYPAJIBHBIM U 1IEIBIM MMOKa3arenaeM. EE€ cBoiicTBa 1
rpaduk. CBoiicTBa 1 rpad)uK KOPHS N-0i CTENEHU

3.4 Tpuronomerpuyeckue GYHKINH, UX CBOWCTBA U rpaduKu

3.5 [TokasarenpHas u norapudmuydeckas GyHKINUY, X CBOMCTBA U rpadUKu

36 Touku pa3peiBa. AcuMnToThl rpadukoB GpyHkimii. CBoicTBa QYHKITHH,
HENPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN

3.8 Apudmerndeckas 1 TeoMeTpruUecKas nmporpeccuu. @opmMysia CI0KHBIX IPOIEHTOB

4 Havana maremaTndeckoro aHanunsa

4.1 [TpousBoanas pynkmuu. [Ipons3BoiHBIE 2JIEMEHTAPHBIX (QYHKITUN
[IpumeHeHne MPOU3BOIHON K UCCIIeIOBaHUIO ()YHKIIMA HA MOHOTOHHOCTD U

4.2 sKcTpeMyMbl. HaxoxneHrne HauboIbIIero 1 HAMMEHbINET0 3HaYeHUS (PYHKIINH Ha
OTpe3Ke

4.3 ITepBooOpaznas. UaTerpan

5 MHoOXecTBa U JIOTHKA

5.1 MHOecTBO, onepanuu HaJ MHOxkecTBaMu. [lnarpammbl Ditnepa — Benna




5.2

Jloruka

6 BeposaTHOCTh U cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepostHOCTB

6.3 KomOunaropuka

7 I'eomeTpus

7.1 ®urypsl Ha MIOCKOCTH

7.2 [IpsiMble 1 IOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH

7.4 Tena v MOBEpXHOCTH BpalllCHUS

7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Marematuka. AnreOpa 1 Hadyajla MaTEMaTHYECKOTO aHaln3a; yriryoseHHoe ooyuenue, 10
knacc/ Mepamsk A.I'., Homuposckuit JI.A., ITonsxos B.M.; nox penaxiueii [Tononsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3natenbckuii ienTp «BEHTAHA-T'PADy;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»

* MaremaTuka. Airedpa v Hauyajxa MaTeMaTHYECKOT0 aHaIN3a; yriryojaeHHoe oO0yuenue, 11
kiacc/ Mepansak A.I'., Homuposckuii JI.A., [TonskoB B.M.; mox penakmueit [Tononsckoro B.E.,
OO011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M3naTenbckuil nentp «BEHTAHA-I'PA®y;
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»

METOJNYECKUE MATEPUAJIBI U YUUTEJLA

1. Maremaruka. Anrebpa u Hadajga MaTeMaTH4ieckoro ananusa, 10 kimacc/ Mepansak AT,
Homuposckuii I.A., [TonskoB B.M.; nox penakuueii [Tononsckoro B.E., O6mectBo ¢
OrpaHM4YeHHOM 0TBeTCTBEHHOCThIO M3naTensckuii enTp «BEHTAHA-I'PA®y; AkunoHepHoe
obmmectBo «M3narenscTBO «IIpocBerieHne»

2. Maremaruka. Anre6pa v Hadajga MaTeMaTHYecKoro aHanusa, 11 kmace/ Mepamsik A.T.,
Homuposckuii I.A., [TonskoB B.M.; nox penakuueii [Tononsckoro B.E., O6mectBo ¢
OrpaHU4eHHOM 0TBeTCTBEHHOCThIO M3naTensckuii nenTp «BEHTAHA-I'PA®»y; AkunonepHoe
obmmectBo «M3narenscTBO «IIpocBerieHne»

3. [lTabynun M. U. Tkauera M.B. u ap. JlugakTudeckue MaTepuaibl 1o aJiredpe U Havajgam
anaymmza s 10 kimacca/M. «IIpocBemenuey, 2013

4. lla6ynun M. U., TkaueBa M.B. u ap. lunaktuueckue Matepuaisl 1Mo anredpe u Hadajaam
anaymmza 1 11 kmacca/M. «IIpocBemenuey, 2013

5. AnteiaoB [1.M. Tecthl. Anrebpa u Havana ananuza, 10 — 11. YyeObHo-MeToanueckoe mocooue.
M.: JIpoda, 2009. — 96c.

LIUDPOBBIE OFPA30BATEJIFHBIE PECYPChHI U PECYPChHI CETH UHTEPHET
3anasarop. http://zadavator.spbal.ru

[{udposoii kypc «Anredpa u Hayasia MaTeMaTuueckoro ananmsa, 10-11 kmaccer. ®DIAOY BO
"T"ocyaapCTBEHHBINH YHUBEpPCUTET npocBerienus'». https://lesson.edu.ru/02.5/10,
https://lesson.edu.ru/02.5/11

000 «AKnacc»

000 «Puzukon JIad»
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