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MNNOACHUTEJIbBHAS 3AIINCKA

Y4eOHblii Kypc «AnreOpa W Hayalia MaTeMaTHYeCKOTO aHAIHW3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpPaMME CpPEIHEro oOIIero oO0pa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOpPOHBI, OH oOOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y Juisi HM3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M a0CTPAKTHOE MBIIICHHE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH()OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYrHX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecsi OBJAQJE€BAlOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTopas
dbopMynUpyeT CBOM JOCTHIKEHUS B MATEeMaTH4IeCKOi popme.

Y4eOHbIil Kypc anreOpbl U Hadall MATEMATHYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY IS
YCICIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIUA pPa3BUTHS HPKOHOMUKH M OOLIECTBEHHOW >XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh WX IS
JMaIbHEWIero o0pa3oBaHUs W B TIOBCEJIHEBHOM JKM3HH. B TO jke BpeMs OBJIaJieHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTUYecKoro aHajan3a
pa3BUBaeT yMEHHE HAaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKICHHS ¢ TOMOIIBI0 MHAYKIIUH U PACCYKAATh ACTYyKTUBHO, UCIOJIB30BaTh 0000IIEHNE U
KOHKpETH3aIuio, a0CTparupoBaHUE W AHAIOTHIO, (OPMHUPYET KPEaTMBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xome m3yuenus ydeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHaIM3a»
oOyJaromiyecss TMOJy4aloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 33a4, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTeMaTHYECKUX MOJENEH pealbHBbIX CUTYyalllil, MHTEPIPETAlUUd IMOTYyYEHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

Y4eOHbI Kypc 00NamaeT 3HAYUTENbHBIM BOCIMUTATENBHBIM ITOTEHIIMATIOM, KOTOPBI
peanu3yercss Kak yepe3 yueOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TaK W dYepe3 crnenuduky ydeOHOH  ACATENBbHOCTH, TpeOyromen
IPOJODKUTEIPHOM  KOHUEHTPAallMM BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBII pe3ynbTar.

B ocHoBe meroamku OOydeHHs anreOpe W HavajlaM MaTeMaTHYeCKOro aHallnu3a JICKUT
JEeSTeIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B ctpyktype yuebHoro kypca «Anredpa u Hayana MaTeMaTHYECKOTO aHAN3a» BbIIEICHBI
CJIENYIOIIME COJEpKATEIbHO-METOAUYECKUE JUHUU: «Yuciia U BbUUCICHUS», «DYHKUUH U
rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hadana MaremaTudeckoro ananmsay», «MHOKECTBa U
Joruka». Bce OCHOBHBIE coOaepKAaTEIbHO-METOJAUYECKUE JMHUM M3Y4alOTCS Ha MPOTSKEHHU
JIBYX JIET OOYYEHHS Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSS APYT
Jpyra W TOCTENEHHO HAaChIIIasChb HOBBIMH TeMaMH W pas3zaenamu. JlaHHbBIM y4deOHBIH Kypc
SBIISICTCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHAET B ce0e cojaepiKaHHEe HECKOJIBKHUX
MaTeMaTUYeCKUX AMCLUUIUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKUil aHalu3,
TEeOpusi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Oojiee IMUPOKUM MATEMATHUECKHM aliapaToM, Yy HHUX MOCIEAOBaTEIHHO
(dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJeNb peaIbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE MPU H3YYEHUU Y4eOHOro Kypca, AJisi pelieHus
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HHTEPIpPEeTUPOBATH
CBOM OTBeET.



CopepxarenpHo-MeTOonMYecKass  JuHUS  «Yucna W BBIUMCIGHHS  3aBeplIaeT
dbopMUpOBaHNE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odmiero oOpasoBaHusi 0co00e
BHUMaHue yjemnseTcss (GOopMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCICHUHN, BKIIOYAIOIIUX B
ce0sl MCIONIb30BaHKE PA3NIUYHBIX (DOPM 3alMCU YUCIA, YMEHUE JeNaTh NPUKHUAKY, BBHITOJIHATH
npUOIKEHHBIE BEIYMCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUS, paboTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBA HATYPAIbHBIX, IENbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB pacCMaTpUBAIOTCA CBOWCTBEHHBIE eMy clienn(uuecKkre 3a1a4i U ONepaluu: JelIeHne
HAIEJIO, OMNEPUPOBAHHWE OCTAaTKAMH Ha MHOXECTBE IIeNbIX 4YHCEN, O0coOble CBOMCTBA
paIMOHANIFHBIX M HUPPALMOHAIBHBIX YHCEN, apu(METHUECKHUE OMEpaIlii, a TaKKe W3BICUCHHE
KOpDHS ~ HAaTypaJbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIEI0BAaTEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHUS ISl PEIICHUS Pa3INYHbIX 3a/1a4 GOPMUPYETCS TPECTABICHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAyKH U €€ PO B MOCTPOSHUH MOJIENIeH PealbHOTO MHPA, IIUPOKO
HCITONIB3YIOTCSI 0000ITICHNE U KOHKPETH3AITHSI.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» pPEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OO0ydeHHUs Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHuUs, IOCKOJIBKY B KaxkaoMm paszene IlporpamMmer
IPEIYCMOTPEHO peIIeHNEe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuaronmecs OBIIAJEBAIOT
Pa3IUYHBIMU  METOJAMHU  DPELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mnapamerpsl. [lomydyeHHBIE YMEHHS MIMPOKO HCIONB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOM, NP PEUICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaueHUi QyHkuuu. JlaHHas copepxkarenbHas JIMHUS BKIIOYAET B
cebs Takke (OPMHUPOBAHHE YMEHUU BBITIONHATH PAcu€Thl MO (opmyiaaM, Mpeodpa3zoBaHUS
paIMOHATIFHBIX, UPPALMOHAILHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
COJlepKalINX CTEeMeHu u Jjorapudmel. braromaps wu3ydeHHIO anreOpanyecKkoro Marepuana
IMPOUCXOIUT JalibHEllllee pa3BUTHE ANTOPUTMHUYECKOrO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA AEIYKTUBHBIX pacCy:KIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, IpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUS MTPAKTUIECKUX U €CTeCTBEHHO-
HAy4YHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenpbHo-MeToanyeckass auHUS «DyHKUMKM U TpaUKU» TECHO NEpeIieTaeTcs C
OPYTMMH  JIMHUSIMH ~ y49e0HOrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
MIOCJIEIOBATEIbHOCT ~ M3y4eHUs1  Marepuana. V3ydeHue  CTENEHHOW, II0Ka3aTeIbHOM,
jorapu(pMUUEcKOl U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, HUCIOIb30BAHHE
byHKIMI UIg pemieHusl 3aJad4 M3 JIpYrHX Y4eOHBIX MPEAMETOB U pealbHOW JKU3HHU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHATU30M, TaK U C PEIICHUEM YpaBHEHUH M HepaBeHCTB. [lpu
3TOM OOJbIIOE BHHMaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX]y Pa3IUYHBIMU BEIMYMHAMH, HCCIEA0BATh MOJIY4YE€HHbIE (YHKIIMH, CTPOUTH
ux rpadukn. Matepuanm 3TOW COJEp)KAaTeIbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHON (opme:
AHATUTUYECKOW, Tpaduyeckoid u crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHMIO W KOHKPETHU3AlHH,
HCITOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas auHHAA «Hadana mareMaTHUecKoro aHaln3ay» TMO3BOJISIET CYIIECTBEHHO
pacMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIMHBIX OOydJarolIuMcs,
TaK KaK y HUX IOSIBJISETCS BO3SMOXHOCTh CTPOUTH I'padMKU CIOKHBIX (PYHKIUH, ONpeaensiTh ux
HanOOJIBIIEe U HANMEHBININE 3HAYCHUS, BBIYUCIATD TUIOMAAN GUTyp U OOBEMBI TEl, HAXOIUTh
CKOPOCTM W YCKOpPEHHs TporeccoB. JlaHHas copaep)kaTellbHAsi JMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOCHUA MATCMATHYCCKUX MOHeHeﬁ PCAIbHBIX CHTyaHHﬁ, IIO3BOJISICT
HaxXOJUTh HAWJIYUYHICC PCIICHHUC B MPUKIAIHBIX, B TOM YHUCIC COLUAIIbBHO-9KOHOMHYCCKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOTO aHaJM3a CHOCOOCTBYET pa3BHTHUIO
a0CTPaKTHOTO, (POPMATHLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUU
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHKHU B HayKe, TEXHUKE U HCKyccTBe. O0yJaromuecs
Y3HAIOT O BbIAAKOIINUXCA PE3yJibTaTaX, MOJYYCHHBIX B XOA€C PA3BUTUA MATCMATUKHN KAaK HAYKH, U
00 X aBTOpax.

ConepxaTenpHO-MeToAMYeCcKast JHHUAA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXKCECTB U MaTEMaTHYECKOM JIOTHUKHU. TeOpeTI/IKO-MHO)KeCTBeHHBIe
MpEACTaBJICHUA HNPOHU3BIBAIOT BCECh KYPC IIKOJILHOM MAaTeMaTHKU U npeajararoT HaI/IGOHGG
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONMNA BCE pa3ieibl MAaTeMAaTUKA W €€ MPHIOKCHHHA, OHH
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCIMILIMHBI H UX MPHIOKEHHS B eHOE 11es1oe. [Toatomy
BaXXHO JA4aThb BO3MOXHOCTH OGy‘-IElIOH.IGMYCH IIOHUMATh TeOpeTI/IKO-MHO)KeCTBCHHBII\/'I A3BIK
COBpeMeHHOﬁ MAaTCMaTUK MW HUCIOJIB30BAaTh C€ro IJid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyFI/IM
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAayKd CIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
O00OCHOBaHMW W CJICIOBAHWE OMNPEACICHHBIM TpaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTU4YeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIJIICHUA O6y‘-IaIOH_II/IXC$I, MO3BOJIACT UM CTPOUTH CBOU PACCYKACHUA HAa OCHOBC JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIILICHHSL.

B ydeOHOM Kypce «AunreOpa W Hayajlla MaTEeMAaTHYECKOTO aHAM3a» IPUCYTCTBYIOT
OCHOBBI MaTeMaTn4dcCKoro MOACIINPOBAHUA, KOTOPBIC IMPU3BAaHLbL CHOCO6CTBOBaTB
q)OpMI/IpOBaHI/IIO HAaBBIKOB IMOCTPOCHUSA MOHeHeﬁ PCAIbHBIX CHTyaHHﬁ, HUCCIICA0BAHUA 3JTHUX
MOJIeNiell C TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOTO aHalu3a, WHTePIpeTaInu
MOJYYCHHBIX PE3YJIbTaTOB. Takue 3aJaHusi BIUIETEHBI B KAXIBIH M3 pPa3[eliOB IMPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIMPOKO HCIIONB3YeTCs Ui PELIeHUs MPHKIAIHBIX
3amady. llpu pemeHwn peampbHBIX MPAKTUYECKUX 3a7ad  oOydaromiuecss pPa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATH
aHajoruto, 0000IaTh M KOHKPETH3UPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe M3yUEHUsSI BCEX TeM y4eOHOTo
Kypca «Anrebpa v Hayalla MaTeMaTHYECKOTO aHAIT3ay.

Ha m3ydenune ydeOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHaJIM3a» OTBOJUTCS
272 4aca: B 10 kmacce — 136 wacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 4daca B
HEJIETTIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

Yucsa v BbIYUCICHUSA

Pannonanbueie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpodeit 1 MPOIEHTOB IS PEIICHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciell 3HaHUW U peabHOU KU3HU.

JetictButensHple uncna. PamuoHanbHBIE W HUppallMOHAIBHBIE 4Yncia. ApudmeTHdyeckue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIysib IEUCTBUTEIBHOTO YKCIIA U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIUMCICHHS, TpaBUia OKPYTJECHUS, NPHUKUAKA U OIEHKa pe3yjbTara
BBIYMCIICHHIA.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcrionbp3oBanue moaxoasiie GopmMbl
3alUCH ACHUCTBUTEIBHBIX YUCEI JJIsl PeIIEHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM MOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIE JTOTapH(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBIC MPEOOpa3OBaHUs. YPAaBHEHHE, KOPCHb YpPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-ClieICTBUs. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OcHOBHBIE METO/BI PEIICHUS] LEIbIX U APOOHO-pAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHM, CONEPIKALTUX CTENIEHH U KOPHH.

WppauvoHaneHble  ypaBHeHHMs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALUOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/Ibl PEIICHUSI TOKA3aTEeIbHbBIX YPABHEHUH.

[IpeobpazoBanne BEIpaKEHHA, COJEPIKALINX JTOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METOJbI pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHuroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHHe TPUTOHOMETPUIECKUX
BBIPAKECHUI. PellleHre TpUroHOMEeTpUYECKUX YpaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHMI. Marpuila CHUCTEMbl JIMHEHWHBIX YpaBHEHUHU.
Onpenenurenb MaTpUllbl 2X2, €ro reOMETPUYECKHIl CMBICI W CBOMCTBA, BBIYMCICHUE €r0
3HAUYCHUS, IPUMEHEHUE ONPECTUTENS ISl PEIICHHs] CUCTEMbI IMHEWHBIX ypaBHEeHUM. Pemienue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUM. McciaenoBanne nocTpOeHHOM
MOJIEJI C TOMOILBIO MATPHI] U ONIPEACIIUTEIEH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIENICH peabHOW CHUTYallMu C MOMOIIBI0 YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPABEHCTB K PEIICHUI0 MaTeMAaTHMYECKUX 3a7ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHON )KU3HH.

DyHKIUM U rpadpuku

OyHKIUs, crmocoObl 3amanus (yHKuuH. B3ammHO oOpatHble (QyHKIMU. Kommosurus
¢ynkuunit. I'paduk pyHkmu. SnemeHTapHbIe TPpeodpazoBaHus rpauKOB PYHKIUI.



OO6nacth onpeeeHns 1 MHOXKeCTBO 3HaueHui Gynakmuu. Hynu dyakuun. [TpomexyTku
3HaKonocTostHCTBA. YETHbIe M Heu€THble QyHKuuuU. Ilepmonmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKUInU. Hambounblee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs QYyHKIIUU. DJIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHass (pyHKIMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpadK KOpHS N-OM CTENEHU Kak (YHKIIMA OOpaTHOM CTETNEHH C HATYpaIbHBIM
MIOKa3aTeJEM.

[Toka3zaTtenbHast U norapupmuueckas GpyHKIUN, X CBOHCTBa U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH IS pellIeHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOTO ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHIMOCTH B PEaTbHBIX MPOIECCaX U SIBICHUSX. [ paduku peanrbHBIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yecKkoro aHajimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEI0BaTEIbHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTrpaHUYEHHBIE IOCIEAO0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOro aHalIM3a Kak aHalIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass W reoMerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YyOBIBAIOIIECH T€OMETPUUYECKOW MPOTPECCHUHU.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmyna CHOXKHBIX IPOLIEHTOB.
Hcnonp3oBanue mporpeccuu Ais peleHUs pealbHbIX 3a/1a4 PUKIAIHOIO XapakTepa.

HemnpeppiBHBIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyakumii. ColicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. METoll MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (PYHKLUHM IS peIIeHHs 3a/1a4.

[lepBas u BTOpas npousBoaHbIe GyHKIKHU. Onpenenenue, reOMeTpUIecKuii U GU3NIecKui
CMBICJI POU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy G yHKIIUH.

[TpousBoaHbie sneMeHTapHbIX QyHKUUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIMU (QYHKIIHH.

MHo:xecTBa M JIOTHKA

MHOecTBO, onepani HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammel Diniepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara JJig OMNHCAHMS PEATbHBIX IPOLECCOB H
SIBIICHUM, IPU PEIICHUH 3a/1a4 U3 JPYTUX YU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIIACC

Yucaa ¥ BLIYUCTIEHUS

HarypaneHuble u uenbie yucia. [IpuMeHeHuE NPU3HAKOB ACIMMOCTH IEIbIX YHCEI,
HanOobImi o0mmii nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, aliropuT™Ma EBKkinaa 1s peieHus 3a7a4 B LENbIX YUCTaX.

KommiekcHpie uncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpPMBI  3alucH
KOMILJIEKCHOTO YHclia. ApudMeTHdecKkue onepanuy ¢ KOMIUIEKCHBIMHE 4uciiaMu. M300paxkeHue
KOMIUIEKCHBIX YHMCEl HAa KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN [UIsl pelieHdus (GU3HYECKUuX U
reOMETPUUYECKHX 3a/au.

YpaBHeHUsS M HEPaABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIBI0 TPUTOHOMETPUUIECCKOU
OKPY>KHOCTH. PerieHue TpuroHoMeTpuuecKiuX HepaBEeHCTB.

OcHOBHBIE METOIbI PELICHHUS TOKA3aTeNbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE =~ METOABl  pEHICHUSI CHUCTEeM M  COBOKYNHOCTEW  palMOHAJbHBIX,
UPPaAIMOHATILHBIX, TOKA3aTEIBHBIX U JIOTAPHU(PMUICCKUX yPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1ad U
3aad U3 Pa3NUYHBIX O0JacTed HAyKM W pPEaTbHOW JKU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yJbTaTOoB.

DOyHKIUM U rpadpuku

I'padux kommosumuu ¢GyHkiui. ['eoMmerpudeckue oOpa3bl ypaBHEHUW W HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaQUKH.

['paduueckne MeTOnapl pEIICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'paduyeckne MeTOIbI
peuieHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKIUN 71 UCCICTOBAHHS MPOIECCOB U 3aBHUCHMOCTEH,
KOTOPBIC BOZHUKAIOT MPH PEIICHHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTHyeckoro aHajaimsa

[IpuMeHeHne MpoOr3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHbBIIIET0 3HAYCHUH HEeTIPEPhIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHenre TPOU3BOAHONW /JII HAXOXKACHUS HAWUIYUILIEro pelIeHUs B MPHUKIATHBIX
3ajavax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro GopMyloil uiu
rpaguKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EMEHTapHBIX
¢ynkuunii. [IpaBuna HaxoXA€HUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbIcil HHTErpasia. Beraucienue onpenenéHHOro MHTerpaia
o ¢popmyne Hprorona-JleitOnua.

[IpumeHenne wWHTErpana A HAXOXKACHHS IUIOMIAACH TUIOCKUX GUryp u 00BEMOB
r€OMETPUUYECKHUX TEJ.

[Tpumeps! pemennii nuddepeHIManbHbIX YpaBHEHUH. MaTeMaTrnieckoe MOIeTupPOBaHUE
peaIbHBIX MPOLIECCOB C MOMOLIBIO UG (epeHIINATBHBIX YPaBHEHHI.



ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHIMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOALLEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUUCKUX
MaTE€MAaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOIb30BAHUE ITHUX JOCTUIKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IICHHOCTEH  poccHUiiCKOro  Hapona, c(HOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH W JESTeNbHOCTbIO YYEHOTI0, OCO3HAHME JMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHUYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTUYeCKuX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyXACHUH, BOCIPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 37J0POBOT0O
u 0e3omacHoro o0pa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
buznUECcCKOe COBEPIICHCTBOBAHKE MPHU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3IuyHbIM chepam
po(hecCHOHANLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymieli npodeccuu ¥ pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUE BIHUSHUSA COLMAIBHO-
SKOHOMMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00AFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUU IS PEUIeHHs 3a1ad B 00JacTH OKpYKAIOUIEH Cpellbl, TIIaHUPOBaHUE
MOCTYIKOB M OLEHKH WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON MPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAyKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUSA LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEIOBATENIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3naBaTebHBbIE YHHBePcadbHbIE YUeOHbIe e CTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYILIECTBEHHbIE INPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKU, OCHOBAHHUS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaTh W MPEOOPa30BBIBATH CYKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akrTax,
MAHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 33aKOHOB JIOTMKH, IEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHust y4deOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaWbOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIPHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKUe AeiiCTBHA:

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIENOBATENLCKU MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUpOBATH THUINOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs1, UCCIIeI0BaHUs, OIICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBIISITH JePUIIUTHI HHPOPMAITUH, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIIPOC M IS
pelieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O M3 HMCTOYHHUKOB pA3JIMYHBIX THUIOB, AaHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ eliCTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IHCHhMEHHBIX
TCKCTAX, JaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3yabrar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAaeMOM TEMBI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TOUCK PEIICHUS, COMOCTABIATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapYKHUBATh pa3iMyhe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAThl PEIICHUS 3aJaud, JKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHSI € y4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/lauyd, BBIOMpATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTENIBHBIX TPOIIECCOB, HX PpE3yAbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3ysibTaTa pelieHrs MaTeMaTHYecKoH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH pPEUICHUM 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEAM U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JOCTHKEHHUSI WM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh I1elNb COBMECTHOW JEsTeNbHOCTH, IUIaHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpenensaTbh BUIbI paboT, JOTrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCYykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUS C
JIPYTUMH 4I€HAMH KOMAaH/blI, OIICHWBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

INNPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIONIHE TMPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasia
MaTEMaTHYECKOI 0 aHaJIN3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALIMOHAIBHOE YHCIIO, OECKOHEUHAs! IepuoanYecKas
NIpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
4KCcell, MOLYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI JJIs PEIIeHUs MPUKIAIHbIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U peabHOU KU3HU;

OPUMEHATh TPUOMHKEHHBIC BBIUUCIICHUS, TPABWIA OKPYIJICHHS, NMPHUKUAKY U OLECHKY
pe3yJsibTaTa BIYUCICHNH;

CBOOOZHO OMNEpUPOBATh IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCEN JJISl pelIeHMs] MPaKTUYeCKUX 3aaad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CcBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATBHBIM TIOKa3aTelleM;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: JorapudM 4Yucia, JECATHYHbIE M HaTypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

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

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTH  HOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPABHEHHUS U YPaBHEHHUSI-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHble METOAbl PELICHUS pPAlMOHAIBHBIX U JIPOOHO-pallOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJl UHTEPBAJIOB JUIsl PEIICHNSI HEPAaBEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HeNnbIMU KO3 GUIIMEeHTaMH, KOPHH MHOTOUYIEHA, MPUMEHSTh JeJeHHe MHOIOWIeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHHUH, MaTpHIla,
ONpEAEIUTENb MaTpULBl 2 X 2 W €ro IeOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juisi BBIYUCICHUS €r0 3HAUYECHMs], IPUMEHATh ONPEACIUTENHN ISl PEIICHUs
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJIEIMPOBATH pEalbHbIE CUTYallUH C IOMOIIBIO CHUCTEMBI
JUHEMHBIX YpPAaBHEHMH, HCCIEN0BaTh IIOCTPOCHHBIE MOJEINM C IOMOLIbI0 MAaTpull H
OIpeAEINTENEH, UHTEPIIPETUPOBATH ITOTYYEHHBIN PE3yNbTaT;

MCITOJIh30BaTh CBOMCTBA JIEHCTBHUI C KOPHAMH JIJIsl TPEOOpPa30BaHUs BBIPAKCHUH;

BBIMOJHATh MPEOOpa3oBaHUsS YHCIOBBIX BBIPDAKEHUH, COAEpXKAIIUX CTENEHH C
PaLMOHATIBLHBIM [T0KA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOTapU(PMOB JUII  NpeoOpa3oBaHUS  JIOTapHPMHUUECKHX
BBIPAXKEHUI;

CBOOOAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh MX PELICHHs C MOMOLIbI0 PABHOCHIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUecKHe  (QopMyibl Il  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;



CBOOOJHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATH
HEo0X01uMbIe (OPMYITBI ISl pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX ypaBHEHUH;

MOJICIUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTaBIATh BBIPAKCHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIEI0BaThb IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreopsl.

DYyHKIUHA U IPaPUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3alaHusl (YHKINHU, B3aUMHO
oOpaTHble (QYHKIIUU, KOMIO3HUIMS (QYHKIUNA, Tpaduk (YHKIHUH, BBIIOJHATH SJIEMEHTApPHBIC
npeoOpa3zoBanus rpaduKoB yHKIIHIH;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: OOJIACTH OMNpPEICNCHUs] M MHOXKECTBO 3HAYCHUU
GyHKUIMY, HYTH QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: YETHBIE M HEYETHBIC (DYHKIUHU, NEPUOIUYECKHE
(GyHKLINH, HPOMEKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DYHKIHH,
HanOoJIbIlIee M HaUMEHbLIIee 3HaYeHNnEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO OIEpPHUPOBATH TMOHATHSIMHU: CTENeHHass (DYHKIHMS C HATypalbHbIM U IIEIBIM
nokaszareseM, rpauk CTeNeHHOH (YHKIMM C HaTypajJbHbIM U LEJIbIM IOKa3aTeneM, rpaduk
KOPHS N-Oi CTENEH! KaK (yHKIIMU 0OpaTHOH CTENEeHU C HaTypaJlbHbIM IIOKA3aTeNIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHas, KBaJpaTuyHas W ApoOHO-IHHEHHas (QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHOE UCCIIEI0OBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMM: MOKa3aTelbHas M Jorapupmuueckas GyHKLUHU, UX
CBOMCTBA U rpadMKH, UCIIOJIb30BaTh UX I'pauKNU 7S peIIeHUs] ypaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO apryMEeHTa;

UCMONb30BaTh rpaduku (PyHKIUHM A7 HCClIEAOBaHMS IPOLIECCOB M 3aBUCUMOCTEH Ipu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB U PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OINEPUPOBATH MOHATHAMHU: apupMeTHUYecKass U FeoMeTpudecKasl Iporpeccus,
0eCKOHEUHO yOBIBarOIIasi FeOMETPUUECKasi MPOrPeccHsl, TUHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH JUIS PELICHUS PEaTbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MNOHATUSAMM:  IIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
[I0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPaHMUYEHHBIE TIOCIIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTHYECKOTO aHalTN3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HENPEpbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO ONEpPUPOBATH NOHATUEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIUIs peIICHHs 3aa4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas NPOM3BOJAHBIC (DYHKIIHH,
KacaresbHas K TpaduKy QyHKINU;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEIEHHUS, YacCTHOTO M KOMIIO3UIUHM JIBYX
(GyHKUUH, 3HATh IPOU3BOIHBIC JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BaTh T€OMETPUYECKHUI U (PU3UUECKUIN CMBICT IPOU3BOTHOM JJIsl peILICHHs 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;



UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ui ONUCaHUs PeaIbHBIX MPOLECCOB
U SIBIICHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: OIpEJcIieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, [JOKa3aTelIbCTBO, PABHOCWIIBHBIE YpPaBHEHUS H
HEPaBEHCTBA.

K xonmy oOyuenusst B 11 kiacce oOyyaromMiCs TMOJYYUT CIEAYIOUIME MpPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasia
MaTEMaTHYECKOr0 aHaJIN3a»:

Yucia U BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH TMOHATHUSMHU: HATYpaJbHOE M II€JI0O€ YHUCIIO, MHOXECTBA
HATYpaJIbHBIX M IIENBIX YHUCEI, UCIOIb30BaTh NMpU3HaKku aenumoctH nensix yrncen, HOJ[ u HOK
HaTypalbHbIX YHCEIN I PELICHUs 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO ONEPUPOBATh MOHATUEM OCTATKa [0 MOJYJIIO, 3alIUChIBATh HATypaJlbHbIE YUCIIA
B Pa3JUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
qrces, NMPeICTaB/IATh KOMIUIEKCHbIE YHcia B alreOpandeckod U TPUTOHOMETpUYECKoH (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh UX PELICHUS C IOMOIIBIO PAaBHOCHIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH PEIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XouMbIe (POPMYITBI IS pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCWJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUs] CUCTEMBI U COBOKYITHOCTEH
palMoOHANBHBIX, MPPAMOHANBHBIX, IOKA3aTENIbHBIX W JIOTAPU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;

pelmaTh panUoOHAlbHbIE, HUppallMOHAIbHBIE, IIOKa3aTelbHblE, JOrapuMmuyeckue u
TPUTOHOMETPUUYECKUE YPAaBHEHMS U HEPABEHCTBA, COEPIKAINE MOAYIIH U ITapaMeTphl;

OPUMEHSATH TpaguuecKiue METOIbI ISl PELICHUs] YPaBHEHUI 1 HEPAaBEHCTB, a TaKXkKe 33134
C MmapaMeTpaMu;

MOJENIUPOBaTh pEAIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABJIATh BBIPAKECHHUS,
YPaBHEHMsI, HEPAaBEHCTBA M HMX CHCTEMBI IO YCIOBUIO 3a/a4yM, HCCIEI0BaTh IOCTPOCHHBIE
MOJIENIU C UCIIOJIB30BAHKEM alllapaTa ajareOpbl, UHTEPIPETHPOBATH MOJTYYECHHBIA PE3yNIbTaT.

DYyHKIUHA U IpaQUKH:

CTPOUTH TpapUKH KOMIO3ULUU (PYHKIUI C MOMOIIbIO JIEMEHTApHOIO HCCIENI0BaHUS U
CBOMCTB KOMIIO3UIIUHU ABYX (DYHKITUI;

CTPOUTh TeOMETpUYEeCKHe o00pa3bl ypaBHEHWH W HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA;,

IPUMEHATh QYHKIMH U1 MOJETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIN3a:

UCIOJIb30BaTh MPOM3BOIHYIO JUISI HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAUMEHbIIIee 3HaUeHUs (DYHKIMHM HENPEPBIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HAXOXICHUS HAMIIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAJIbHO-3KOHOMHUYECKHX, 3a/1a4ax, JUI OMpEAETICHHUS CKOPOCTU M YCKOPEHHS
npoiiecca, 3a1aHHOTO (GOpMYIIOi Uil rpaduKoMm;

CBOOOJTHO OTICPUPOBATh MOHITHAMU: TIEPBOOOpPA3Hasi, ONPEIEIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYHUCISATH WHTErpain mo Qopmyne HproToHa-
Jletibunma;

HAXOJHTh IJIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILIO HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYEeCKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue  pa3uesioB U TeM JieKTpPOHHBbIE (HU(PPOBHIE)
Koutpoabnbie IIpakTnueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHBIE peCypChl
padoThI padoThI
MHoXecTBO NEUCTBUTEIbHBIX qucell.
| MHuorounensl. PanmonalibHble ypaBHEHUS U 24 1 https://lesson.edu.ru/02.1/03
HEPaBEHCTBA. Cucremsl JIUHENUHBIX https://resh.edu.ru/subject/51/
YpaBHEHUU
) Oyuknuu u rpaduku. CreneHHas GyHKIUAS 12 1 https://lesson.edu.ru/02.1/03
C [EJIBIM ITOKa3aTeIeM https://resh.edu.ru/subject/51/
ApudmeTrdecknii KOpeHb N-OM CTEICHH. https://lesson.edu.ru/02.1/03
3 15 1 :
HppanuoHanbHble ypaBHEHUS https://resh.edu.ru/subject/51/
4 [TokazarenpHas ¢yakus. IlokazaTenbHbIe 10 1 https://lesson.edu.ru/02.1/03
ypaBHEHHS https://resh.edu.ru/subject/51/
Jlorapudmudaeckas byHKIHSL. https://lesson.edu.ru/02.1/03
5 18 1 ;
Jlorapudmuueckue ypaBHEHUS https://resh.edu.ru/subject/51/
6 TpuroHomerpudeckue BBIPa)KEHUS o, 1 https://lesson.edu.ru/02.1/03
ypaBHEHUS https://resh.edu.ru/subject/51/
7 [TocnenoBaTenbHOCTH U IPOTPECCHU 10 1 https://lesson.edu.ru/02.1/03
a porp https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
8 Henpeprisurie dynxuun. Hpoussozas 20 ! https://resh.edu.ru/subject/51/
9 [ToBTOpeHMe, 00O0OIICHNHE, CUCTEMATH3AIUS 5 ) https://lesson.edu.ru/02.1/03
3HAHUU https://resh.edu.ru/subject/51/
OBUIEE KOJIMYECTBO YACOB 1o 136 10 0

I[TPOIT'PAMME



https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/

11 KJTACC

Kosaun4yecTBo 4acos
Ne HaumeHoBaHue  pa3uesioB U  TeM JeKTpPOHHBbIE (HU(pPOBHIE)
Kontpoabubie IIpakTnyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
1 UccnenoBanne ¢GyHKIMA ¢ TOMOIIBIO 2 1 https://lesson.edu.ru/02.1/03
MTPOU3BOTHOM https://resh.edu.ru/subject/51/
) MenBooBpasas i HETerba 12 1 https://lesson.edu.ru/02.1/03
p p P https://resh.edu.ru/subject/51/
I'padukrt TPUTOHOMETPHUSCKUX (DYHKIIHMA. https://lesson.edu.ru/02.1/03
3 14 1 :
TpuroHoMeTpuyecKrue HEpPaBEHCTBA https://resh.edu.ru/subject/51/
4 HppaunoHaneHble,  MOKa3aTelIbHBIE U 24 ) https://lesson.edu.ru/02.1/03
norapupMHUECKUE HEPABEHCTBA https://resh.edu.ru/subject/51/
5 KoMITeKCHELS THeia 10 1 https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
6 HaTvoabHLe 1 Heke Tica 10 1 https://lesson.edu.ru/02.1/03
yp I https://resh.edu.ru/subject/51/
CucTeMbl parOHAIBHBIX, HPPAIMOHATBHBIX
7 B o N 12 1 https://lesson.edu.ru/02.1/03
1o %aTer’HHX w JIOTapHOMIHECCKUX https://resh.edu.ru/subject/51/
YpaBHEHUU
2 SanAtH C HAhAMETOAMI 16 1 https://lesson.edu.ru/02.1/03
A P P https://resh.edu.ru/subject/51/
9 [ToBTOpeHue, 0000IMIEHNE, CHCTEMAaTHU3AIIH 16 ) https://lesson.edu.ru/02.1/03
SHAHUMN https://resh.edu.ru/subject/51/
BIIIEE KOJIMYECTB YACOB 1
OBbII] O CTBO CcoO O 136 10 0

[NPOT'PAMME



https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/
https://lesson.edu.ru/02.1/03
https://resh.edu.ru/subject/51/

INOYPOYHOE INIJTAHUPOBAHUE

10 KJJACC
KosmyecTBo yacos JeKTPOHHBbIe HH(PPOBLIE
Ne i/ Tema ypoka Bcecer  Konrpoabn  00pa3oBaTeibHbIe
0 ble padoThI pecypchl

[[MHOK€eCTBO, ONepaliiy HaJl MHOKECTBAMU U UX CBOMCTBA

2 Huarpammbl Diinepa-Benna 1

3 [IpuMeHeHre TeOpEeTHUKO-MHOKECTBEHHOIO —arapaTta [jsi pPelIeHUs |
3a/1a4

4 Pannonanbupie uucna. OOBIKHOBEHHbIE U JECSATHYHBIE JpoOH, |
MIPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHE TPOoOH

5 Panmonanbupie  uucnma. OOBIKHOBEHHBIE W JCCSITHYHBIE JpOOH, |
MPOIIEHTHI, 0ECKOHEYHBIC TIEPUOANYECKUE APOOH

6 [Ipumenenne qpoOeit 1 MPOIEHTOB JIsl PEIICHUS TPUKIIAIHBIX 3329 1

7 [Ipumenenue qpoOeit 1 MPOLIEHTOB ISl PEIICHUS MMPUKIIATHBIX 3a/1a4 1

8 JenicTBuTenbHble ynciia. PaninoHanbHble U HPPALMOHAIBHBIC YHUCIIA 1

9 Apudmerndeckue onepanuu ¢ 1eHCTBUTEILHBIMU YHCIIAMH 1

10 Mogynps JEMCTBUTEIBLHOTO YHUCIIA U €r0 CBOKCTBA 1

1 [TpuOmkEHHBIE BBIYKMCICHUS, TpaBUia OKPYIJICHUS, NPHUKUAKA H |
OILICHKA pe3yNbTaTa BIYNCICHUN

12 OcCHOBHBIE METONBI pEIICHUS MENTbIX W JIPOOHO-PAIMOHATBHBIX |
YpaBHEHUU U HEPABEHCTB

13 OcCHOBHBIE METONBI pEMICHUS MENTbIX W JIPOOHO-PAIMOHAIBHBIX |
YpaBHEHUM U HEPABEHCTB

14 OcHOBHBIE METONBI pEIIEHUs LEIbIX W JIPOOHO-PAllMOHANBHBIX |

ypaBHEHUH U HEPABEHCTB




MHorouneHsl OT OAHOW IIepeMEHHOU. JleneHne MHOroudieHa Ha

15 MHOTOYJIEH ¢ ocTaTkoM. Teopema be3y

16 MHorousieHsl ¢ uensMu kodddurrentamu. Teopema Buera

17 Pemenue cucrem TMHEHHBIX YpaBHEHUM

18 Pemenue cucrem JIMHENHBIX ypaBHEHUI
Marpuna cucTteMbl JIMHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpPHUIbI

19 2X2, ero TEeOMETPUYECKHUH CMBICI M CBOMCTBA; BBIYMCIEHUE €r0
3HA4YeHUs

20 Onpenenurens MaTpULbl 2X2, €r0 FEOMETPUUECKUM CMBICI U CBOWCTBA;
BBIYHUCIICHHE €r0 3HAUCHUS

21 [Ipumenenune ompenenurtens A pEMICHUS CUCTEMbl JTHMHEHHBIX
ypaBHEHUU

” Pemenne mnpuknagHbeIX 3agad € [IOMOIIBIO CUCTEMbI JIMHEHHBIX
ypaBHEHUU

2 Pemenne mnpuKiIagHBIX 33agad € [IOMOIIBIO CHUCTEMbI JIMHEWHBIX
ypaBHEHUU

24 KontponbHast paGora: "PamumoHanbHble YpaBHEHUS U HEPaBEHCTBA.
CucreMbl TMHENHBIX YpaBHEHUMN"

)5 OyHKIUS, cmocoOs! 3aaanus GpyHkuu. BzaumMHo obpaTHbie GyHKIIHH.
Kommozurus ¢hyHKImit

2 I'padpux  ¢yHkumu. DnemeHTapHble TpeoOpa3oBaHus TpadUKOB
byHKIMHA

7 OOnactp ompeneneHus: W MHOXECTBO 3HaueHud (yHkuu. Hymn
¢dynkuuu. [IpoMexxyTKH 3HaK MMOCTOSHCTBA

)3 Yéruele u  Heu€THble (QyHkuuu. Ilepuonmdeckue  QyHKUIUU.
[TpomekyTKM MOHOTOHHOCTH (DYHKIMH

29 MakcumMymMbl 1 MUHUMYMBbI ¢GyHKkuuud. HaumOonbiiee W HauMmeHblIee

3Ha4YeHHEe (PYHKLIUU Ha IPOMEKYTKE




30 JluneliHasi, KBaJpaTU4Hasl U IPOOHO-TUHEWHAS QYHKIUU 1

31 DJIeMEHTapHOE MCCIICIOBAHNUE U TTOCTPOCHUE TPaPUKOB ATUX (PYHKITUNA 1

32 DeMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHUE IPaUKOB 3TUX (DYHKITHIA 1

33 Crenens c 1enbM nokaszareneM. buanom HeroToHa 1

34 CreneHn ¢ LeIBIM ITOKa3aTenaeM. buaom Hrrotona 1

35 CrenenHass (QyHKUUS C HAaTypaJbHbIM M LEJNbIM MoKa3areneMm. E& |
CBOWCTBA U rpaduK

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk" 1

37 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €r0 CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU M €T0 CBOMCTBA 1

39 [IpeoOpa3oBaHusi YMCIOBBIX BBIPAKEHUH, COJEpXKAIIUX CTEMEHU U |
KOPHHU

40 [IpeoOpa3oBaHusi YMCIOBBIX BBIPAKEHUH, COJEpXKAIIUX CTEMEHU U |
KOPHHU

A1 [IpeoOpa3oBaHus YHUCIOBBIX BBIPAKEHUH, COJEpXKAIIUX CTEHEHH WU |
KOpHU

4 Wppaunonanbupie  ypaBHeHUs.  OCHOBHBIE  METOJBl  pEIICHHUS |
UPPALMOHATIBHBIX YpaBHEHUI

43 WppauvoHaneHble  ypaBHeHHs. OCHOBHBIE  METOABI  pELIEHUS |
VPPALMOHATIBHBIX YpaBHEHUI

44 WppauvoHaneHble  ypaBHeHHs. OCHOBHBIE  METOABI  pELICHUS |
VUPPALMOHAIIBHBIX YPABHEHUN

45 PaBHOCWIIbHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIBHBIE EPEXO/IBI B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHUH 1

47 PaBHOCWIIbHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1

48 PaBHOCHIIBHBIE EPEXO/IBI B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHUH 1

49 CpoiictBa u rpaduk KOpHS n-0il cremeHW Kak (QyHKUIuM oOparHoi = 1




CTCIICHU C HATYPAJIbHBIM IMOKa3aTCJIEM

CgoiictBa u TpaduK KOpHS N-OM CTENMEHHW Kak (PYHKIIMU OOpaTHOU

50 CTETIEHU C HATYPaJbHBIM ITOKa3aTeIeM !
51 Kontponbnaas pabora: "CpoiicTBa W rpaduK KOpPHS N-OW CTETCHH. 1
HNppanuonanbHbie ypaBHEHUA"
52 Crenens ¢ pallnoHAIBbHBIM [T0KA3aTEIEM U €€ CBOMCTBA 1
53 CreneHb C pallMOHAIBHBIM MTOKA3aTeJIEM U €€ CBOMCTBA 1
54 Crenens ¢ pallMOHATIBHBIM MOKa3aTeeM U e€ CBOICTBa 1
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMM I PELICHUs] YPaBHEHUH 1
57 Hcnonb3oBanue rpaduka GyHKITUU A1 pEIICHUST ypaBHCHU I 1
58 [lokazatenbHble  ypaBHeHHA.  OCHOBHBIE  METOJBbl  PELICHHS 1
MOKa3aTeIbHBIX YPaBHEHU
59 [lokazatenpHble  ypaBHeHHA.  OCHOBHBIE  METOJBl  PELICHHSA 1
NOKa3aTeIbHBIX YPaBHEHUN
60 [Toka3zarenbHble  ypaBHeHHMs.  OCHOBHBIE = METOIbI  pELIECHUs 1
MOKa3aTeIbHBIX YPaBHEHUM
61 KontponsHast pabota: "llokazarenbHas ¢yHkius. IlokazaTenbHble 1
ypaBHEHUS"
62 Jlorapudm umncna. CoiicTBa jJorapudpma 1
63 Jlorapudm uucna. CoiicTsa jgorapudpma 1
64 Jlorapudm umncna. CoiicTBa jJorapudpma 1
65 JlecsaTnuHbIC U HaTYpaATIbHBIC JOTAPUPMBI 1
66 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1
67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTapUPMBbI 1
68 [IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALINX JIOTApU(MBI 1
69 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTapUPMBbI 1




70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1

71 Jlorapudmudeckas ¢hyHkms, €€ cBOWCTBa U rpaduk 1

72 Hcnonp3oBanue rpaduka GyHKIMM Ui PELICHUs] YPaBHEHUH 1

73 Hcnonp3oBanue rpaduka GyHKIMM U1 pELICHUs] YPaBHEHUN 1

74 Jlorapudmuueckue  ypaBHeHUA. OCHOBHBIE  METOJbl  PEIICHUS 1
JorapupMUUECKUX ypaBHEHUI

75 Jlorapupmuueckue  ypaBHeHHs. OCHOBHBIE  METOJAbI  PELICHHS 1
norapupMHUUECKUX ypaBHEHUI

76 Jlorapudmuueckue  ypaBHeHHUA. OCHOBHBIE  METOJbI  PEIICHUS 1
JorapupMUUECKUX ypaBHEHUI

77 PaBHOCWMIIBHBIC TTEPEXO/IBI B PEIICHUH JIOTapU(PMUUECKUX YPaBHCHUI 1

78 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(MUIECKUX YpaBHEHHH 1

79 KontponbHas pabora: "Jlorapupmuueckas byHKIIHS. 1
Jlorapudmuueckue ypaBHeHUs"

80 CuHycC, KOCHHYC, TAHT'€HC U KOTaHI'€HC YHUCIOBOIO apryMeHTa 1

81 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOI0 apryMeHTa 1

83 ApKCHHYC, apKKOCUHYC U apKTAaHTE€HC YUCIOBOIO apryMEHTa 1

%4 Tpuronomerpuyeckas OKPY>KHOCTb, ompefeneHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMeHTa

25 Tpuronomerpuyeckas OKPY>KHOCTb, ompefeNeHue
TPUTOHOMETPHUYECKUX (DYHKIHUN YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKECHUM 1




91

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUN

1
92 [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BBIPAKCHUM 1
93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
94 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1
95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1
100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
101 Kontponbnast  pabGorta: "TpuroHoMeTpuyecKue  BBIPAXKEHUS U |
TPUTOHOMETPUUYECKUE YpaBHEHUS"
102 ITocnegoBaTenbHOCTH, CIOCOOBI 3aJaHHA  IIOCIEIOBATEILHOCTEH. |
Meton MaTeMaTUYE€CKON MHIYKIIUU
103 MOHOTOHHBIE UM  OrpaHUYEHHBbIE IOCJIEI0BAaTENbHOCTH. Vcropus )
aHanm3a 0ECKOHEYHO MaJIbIX
104 Apudmerrdeckast mporpeccus 1
105 I'eomerpuueckas nporpeccust 1
106 beckoneuHo yObIBaroIIasi TeOMETPUIECKast TPOTPECCHUS 1
107 CymMma 6eckOHEeuHO yObIBarOIEel reOMeTpUIEeCKOM MPOrpecCHu 1
108 JIvHEeHbIN U SKCNOHEHUHATBHBIN pocT. Yucno e. opmyna CIOKHBIX |
IIPOLIEHTOB
109 JIvHEeHbIN U SKCNOHEHUHAIbHBIN pocT. Yucno e. dopMmyna CIOKHBIX |
IPOLIEHTOB
110 Wcnonp3oBaHue mporpeccuu JUisl  pEIIeHHs  pealbHBIX  3ajad )

NPUKIIAJHOTO XapakTepa

111

KonTtponbras padota: "[locnenoBareasHOCTH U Iporpeccun”




112 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA

1
113 Touka pa3peiBa. AcUMNITOTHI TpadUKOB G YHKITHHA 1
114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HAa OTPE3Ke 1
115 CoiicTBa (hyHKIMI HEPEPHIBHBIX Ha OTPE3Ke 1
116 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
117 Meroza UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [IpumeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIMN TSI peIIeHHs 3a/1a4 1
120 [IpumMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH JIJIST pEeIICHUs 3a1a4 1
121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN 1
122 Onpenenenre, reOMETPUUECKU CMBICIT POU3BOTHOM 1
123 Onpenenenue, GU3NIECKUN CMBICT TPOU3BOTHON 1
124 YpaBHeHHE KacaTeIbHOU K TpaduKy PyHKITUH 1
125 VYpaBHeHUe KacaTeNbHOU K TpaduKy HyHKIIHH 1
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIMN 1

HpOI/I3BOI[HaSI CYMMBI, TMPOU3BCACHUSA, YaCTHOIO W KOMIIO3UIHUU

128 .
byHKIUI
129 [TpousBogHAst CYMMBI, TNPOHM3BEJCHHUS, YAaCTHOTO M KOMIIO3HIIMH
byHKIMHA
130 [IpousBomHass CyMMBI, TPOU3BEICHUS, YACTHOTO M KOMIIO3HIIMH
byHKIUI
131 Kontponbnas padota: "[IponsBognas” 1
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aKs 3HaHui: "Y paBHEeHUS " 1
133 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hanui: "Oyakmn" 1
1

134 HroroBast koHTpoOIbHAs paboTa




135 Hrorosast KOHTpoJbHASA paboTa

136 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3aIIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

11 KUIIACC

DJIeKTPOHHBbIe 1U(PPOBbIE
oOpa3oBaTe/ibHbIE
KosmuecTBo yacos
N pecypcsl
Tema ypoka
n/n
KonTpo
Bcero JIbHbIE
padoTbI
| [IpumeHneHne TMPOM3BOMHON K HCCIENOBaHWIO (YHKIMA HaA 1
MOHOTOHHOCTB U DKCTPEMYMBI
5 [IpumeHeHne TPOM3BOJHOW K HCCIEOOBAHUIO (YHKUUH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
3 [IpumeHneHne TMPOM3BOJHON K HCCIENOBaHWIO (YHKIMA HaA 1
MOHOTOHHOCTb U 3KCTPEMYMBI
4 [IpumeHneHne TMPOM3BOIHON K HCCIENOBaHWIO (YHKIMA HaA 1
MOHOTOHHOCTB U DKCTPEMYMBI
5 [IpumeHeHne TPOM3BOJHOW K HMCCIEOOBAHUIO (YHKUUH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
6 [IpumeHneHne TMPOW3BOIHON K HCCIENOBaHWIO (YHKIMA HaA 1
MOHOTOHHOCTb U 3KCTPEMYMBI
7 Haxoxnenne  HamOoOJbIIEro U HAaWMEHBIIETO  3HAYEHHUS 1
HEnpepbhIBHON (YHKIIUU HA OTPE3Ke
8 Haxoxnenne ~ HauOONbIIET0 W HAWMEHBIIETO  3HAYCHHS 1




HENpepbIBHON (PYHKIIUU HA OTPE3KE

HaXO}K,I[eHI/Ie HauOOJIbIIEro n HaMMCHBIICTO 3HaA4YCHUA

? HENpepbIBHON (PYHKIIMU HA OTPE3KE !

10 Haxoxnenne  HamOoOJbIIEro W HaWMEHBIIETO  3HAYEHHUS |
HENpepbhIBHON (YHKIIUU HA OTPE3Ke

1 Haxoxnenne ~ HauOonbpIlero ¥ HAaUMEHBLIETO  3HAYEHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE

12 HaxoxneHnue  HamOoOJbIIEro YU HAaWMEHBIIETO  3HAYEHHUS |
HENpepbIBHON (PYHKIIMU HA OTPE3KE

13 [IpumeHeHre TPOU3BOAHOW I  HAXOXKICHHUS  HaWJIyYILEro |
pelIeHns B MPUKJIAJAHBIX 3a/1a4ax

14 IIpuMeHeHrEe NPOM3BOJHOM I HAXOXKICHUS  HAWIIy4IIEero 1
pelIeHus B MPUKIIAIHbIX 3aa4ax

15 [IpyumeHeHre TPOM3BOAHOM Uil  ONPENETIEHUS] CKOPOCTH U 1
YCKOpEHHs Ipoliecca, 3a1aHHOTro (GopMyInoil uian rpadukom

16 [IpumeHeHre TPOM3BOAHOM Uil  ONPENETIEHUS] CKOPOCTH U 1
YCKOPEHHS TIpoliecca, 3a1aHHOr0 GopMyIIon uitu rpaduKkom

17 Komnosunus ¢pynkunit 1

18 Kommozurus ¢hyHKImit 1

19 Komnosunus ¢pynkunit 1

20 ["'eomeTpuyeckue 00pa3bl ypaBHEHU Ha KOOPAMHATHON TJIOCKOCTH 1

21 I'eomerprueckue 06pa3bl ypaBHEHH HAa KOOPJMHATHON TIOCKOCTH 1

” Kontponbnast pabora: "HccinemoBanwe GYHKIHH C MTOMOIIBIO |
POU3BOJHOMN"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 IlepBooOpa3ubie anemeHTapHbIX (GyHKUMA. [IpaBuna HaxoxaeHUs |

epBOOOPA3HBIX




IlepBooOpasubie anemeHTapHbIX (GyHKUMA. [IpaBuna HaxoxaeHUs

25 1
epBOOOPa3HBIX

26 Hurerpain. I'eoMeTpuyeckmii CMbICI HHTErpaja 1

7 Brruucnenue omnpenenéHHoro mHTerpaina mo ¢opmyine HproTona- 1
JletiOHMIIA

23 Breruncnenue omnpenenéHHoro umHTerpana mo ¢opmyne HeroToHa- 1
JleiiOHuIa

79 [IpumeHeHrne wuHTErpana Uis HaxXOXKICHHS IUIOIIAJCeH IIOCKUX |
¢buryp

30 [Tpumenenue MHTErpaa TUISE HaXO0XJACHUS 00BEMOB |
FEOMETPUUECKUX Tell

31 [Tpumeps! pemenuii uddepeHanbHbIX YpaBHEHHHA 1

32 [Tpumeps pemennii nuddepeHImalIbHbIX YpaBHEHUH 1

13 MareMaTHuecKkoe MOJECIUPOBAHHE  PEAJTbHBIX  MPOIECCOB € |
noMoIkio A depeHnnanbHbIX YpaBHEHU I

34 Kontponbnas padota: "[lepBoobpasznas u uHTETpan” 1

35 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu 1

36 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku 1

37 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu 1

38 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu 1

40 OT60op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C ITOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

A1 OT6op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPY>KHOCTH

4 OT6op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO 1

TPUTOHOMETPHUUECKON OKPY>KHOCTH




OT00op KOpHEW TPUTOHOMETPHUUECKUX YPABHEHUH C IOMOLIBIO

43 TPUTOHOMETPUUYECKON OKPYKHOCTH !
44 PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpuYECKMX HEPABEHCTB 1
46 PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTpuYECKMX HEPABEHCTB 1
43 KontponbHast pabota: "I'paduku TPUrOHOMETPUUECKUX (DYHKITHI. |
Tpuronomerpuueckrue HepaBeHcTBa"
49 OCHOBHBIE METObI PELICHUS NTOKA3aTEeIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IBI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METObI PELICHUS NTOKA3aTEeIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/BI PEILIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs Torapu(MUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIBI PEIICHUSI JIOTapU(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHUs Torapu(MUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIBI PEIICHUSI JIOTapU(PMUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METObI PELICHUS UPPALMOHATILHBIX HEPABEHCTB 1
59 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METObI PELICHUS UPPALMOHAIILHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIBI peLICHUS UPPALMOHATIBHBIX YPaBHEHHH 1
62 ['padpraeckue MeTONBI pelICHUs] HPPAIMOHAIBHBIX YPAaBHCHHI 1
63 I'paduueckue MeTOIbI peLICHUs MTOKa3aTeIbHBIX YPaBHEHUN 1
64 ['padpraeckue METOIBI pelIeHUs MOKa3aTEIbHBIX HEPABEHCTB 1
65 I'paduueckue MeToIbI pelIeHHs JOTapuPMHUUECKUX YPaBHEHUN 1
66 I'paduueckue MeTo bl pereHHs JorapupMHUUECKUX HEPABEHCTB 1




67 I'paduueckue MeToIbl pereHHs JorapupMHUUECKUX HEPABEHCTB 1

68 ['paduueckue METO]IbI pelieHus MOKa3aTeIbHBIX 1
norapupMHUYECKUX ypaBHEHUI

69 ['paduueckue METO]IbI pelieHus MOKa3aTeIbHBIX |
JorapupMUUECKUX ypaBHEHUI

70 I'paduueckue METO]IbI pelieHus MOKAa3aTeIbHBIX |
J0rapu(pMHUUECKUX HEPABEHCTB

71 ['paduueckue METO]IbI pelieHus MOKa3aTeIbHBIX |
J0rapu(pMHUUECKUX HEPABEHCTB

7 Kontponbnast pabora: "HpparmumoHanbHble, TMOKa3aTeIbHbBIE 1
norapudpMuIecKue HepaBeHCTBA"

7 Kowmmnekcueie umcna. Anrebpawdeckass ¥ TPUTOHOMETpPUYECKAs 1
(opMBI 3aIHCH KOMIIEKCHOTO YHCIIa

74 KommiekcHble uyncna. AnreOpanueckas U TPUTOHOMETpHYECKAs |
(opMBI 3aIHCH KOMIJIEKCHOTO YHCIIa

75 Apudmerndeckue onepanuy ¢ KOMIUIEKCHBIMH YHCTIaMHU 1

76 ApudmeTndeckne onepanuy ¢ KOMITIEKCHBIMEA YUCIIaMU 1

77 N300pakeHre KOMIUIEKCHBIX YHMCeT Ha KOOPIUHATHOM MIOCKOCTH 1

78 N3o6paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOMN IIIOCKOCTH 1

79 ®opmyna Myaspa. KopHu n-oil cCTENeHH U3 KOMIUIEKCHOTO YKcia 1

80 ®opmyna Myaspa. KopHu n-oit cTeneHu u3 KOMIUIEKCHOTO YKciia 1

81 [IpuMeHeHre KOMITJIEKCHBIX YHCEN Ui peHIeHUs] (PU3NYECKUX U |
FeOMETPUUECKUX 3a]a4

82 KonTtponsHas padora: "Kommuiekchsie uncia” 1

83 HarypanbHble U 1ienbie yucia 1

84 HarypanbHble U 1ienbie yucia 1

85 [IpuMeHeHre PU3HAKOB JEIMMOCTH LIEIIbIX YUCEI 1




86

HpI/IMeHeHI/Ie IMMPU3HAKOB ACIIMMOCTH LICIIbIX YUCCIT

87 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK

88 [Ipumenenue npuszHakoB genumoctu nenbix yucen: HO u HOK

29 [IpuMeHeHre NpU3HAKOB ACIMMOCTH LENbIX YUCEN: OCTATKU IO
MOJYJIIO

90 [IpuMeHeHre TPU3HAKOB JEIUMOCTH LEJIBIX YHUCEN: OCTAaTKH IO
MOJYJIIO

91 [IpuMeHeHne MNpU3HAKOB JEIMMOCTH LENbIX YHCEN: allfTOPUTM
EBknupaa niis pereHus 3a1a4 B LEIbIX YUCIaX

92 Kontponbnas padota: "Teopust menbix uncen"

93 CucremMa ¥ COBOKYIHOCTh ypaBHEHU. PaBHOCHJIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEICTBUS

94 CucremMa ¥ COBOKYNHOCTb ypaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIIE/ICTBUS

95 OCHOBHBIE  METOJbl  PEIICHUS CHCTEM H  COBOKYIHOCTEH
palMOHATBHBIX YPAaBHEHUM

96 OCHOBHBIE  METOJbI  PEIICHUS CHCTEM H  COBOKYIHOCTEH
VPPALMOHAIIBHBIX YPABHEHUN

97 OCHOBHBIE ~ METOJIbI ~ pEUIEHUsT CUCTEM U  COBOKYIHOCTEH
IIOKa3aTEJIbHBIX YPAaBHEHUM

08 OCHOBHBIE  METOJbl  PEIICHUS CHCTEM H  COBOKYIHOCTEH
MIOKa3aTeJIbHBIX YPAaBHEHUI

99 OCHOBHBIE ~ METOJIbI ~ pEUIEHUsT CUCTEM U  COBOKYIHOCTEH
JorapupMUUECKUX ypaBHEHUI

100 OCHOBHBIE ~ METOJIbI ~ pELIEHUsT CUCTEM U  COBOKYIHOCTEH

Jorapu(pMHUECKUX YpaBHEHUN

101

HpI/IMeHeHI/Ie CHUCTEM K PCHICHHUIO MAaTEMaTHYCCKUX 3adad W 3ajayd




U3 pa3InYHbIX 00JacTeil HAyKu U peanbHOM KU3HU, HHTEPIIPETALIUS
IIOJIy4YEHHBIX PE3Yy/IbTATOB

102

IIpuMeHeHne cucTeM K pEHICHUI0 MAaTeMaTUYeCKHUX 3a1ad U 3a1ad
U3 Pa3InYHbIX 00JacTeil HAyKu U peanbHOM KU3HU, HHTEPIIPETALUS
IIOJIyYEHHBIX PE3YJITATOB

103

[IpuMeHeHre HEpaBeHCTB K PELIEHUI0 MaTeMaTHYeCKHX 3ajad U
3alad W3 PA3MYHBIX 00JacTed HaykKW W PEATbHOW KU3HH,
HMHTEpIIpeTanys IOJIyY€HHBIX PE3YIbTaTOB

104

KoHnTtponbHast padota: "CuctemMbl pariioOHaIbHBIX, HPPAIMOHATBHBIX
MOKa3aTEeIbHBIX U JIOTApUPMUIECKUX YPAaBHCHHI"

105

PaunonansHbIe ypaBHEHMS C IapaMeTpaMu

106

ParnmoHanbHbIC HEpPaBEHCTBA C TTApaMETPaMU

107

PanyoHanbHbIE CUCTEMBI € ITapaMeTPaMHu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu

109

HppanmonaibHble CUCTEMBI C TapaMEeTPaMHU

110

[ToxazarenbHbIe ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu

111

[TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu

113

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114

TpuronomeTpruueckue ypaBHEHUS C MapaMeTpaMu

115

TpuroHoMmeTpruveckre HepaBEHCTBA C MTApaMETPAMHU

116

TpI/IFOHOMeTpI/I‘IeCKHG CHUCTCMBI C IMapaMCTpaMu

—t | it | | k| | | e [ e [ [ | |

117

[Toctpoenue u ucciegoBaHe MaTEMaTHUECKUX MOJeENel peabHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C MMapaMeTpamMu

118

[TocTpoenue u uccieoBaHNEe MaTEMAaTUYECKUX MOJIENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM YPAaBHEHHUH C TapaMeTpaMu

119

HOCTpOGHI/Ie 1 UCCICAOBAHUEC MAaTCMAaTHYCCKHUX MOI[eHeﬁ PCATBbHBIX




CUTYyalU# C IIOMOLIBIO CUCTEM YPABHEHUH € ITapaMeTpaMu

120 KonTtposnbnas pabdota: "3agauu ¢ mapamerpamu’ 1 1
121 [ToBTOpeHnue, 06001IeH e, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
122 [ToBTOpeHue, 06001IeHNEe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpenue, 0000OIIEHNE, CUCTEeMaTU3aKs 3HAHUN: 'Y paBHEHUS. |

Cucrembl ypaBHEeHUI"
124 [ToBTOpeHue, 06001eH e, cucTeMaTu3alus 3Hanuii: "HepaBencTna" 1
125 [ToBTOpeHme, 0600IIEeHNE, ccTeMaTH3anus 3Hanuii: "HepaBencraa" 1
126 [ToBTOpeHue, 06001meH e, cucTeMaTu3anus 3Hanuii: "HepaBencTna" 1
127 [ToBTOpenue, o6o06mEeHne, cuctemaTu3anus 3HaHui: "[IponsBoHas |

U €€ npuMeHeHue"
128 [ToBTOpenue, o600IIEHNE, crcTeMaTn3anus 3Hanui: "TIpousBogHas 1

U €€ npuMeHeHue"
129 [ToBTOpenue, o600IIEHNE, crcTeMaTr3anus 3Hanui: "TIpousBogHas 1

U €€ npumMeHeHue"
130 [ToBTOpenue, o6obmeHne, cucreMaru3anus 3HaHui: "MHTerpan u |

€ro npumMeHenue"
131 [ToBTrOopenue, 0000IIeHNE, cUCTeMaTH3alMs 3HaHU#: "OyHKIUN" 1
132 [ToBTOpeHmE, 0000IIEHUE, CCTeMaTH3alusl 3HaHu: "OyHKIun" 1
133 [ToBTOpEeHME, 0000IIEHUE, CCTeMaTH3alusl 3HaHu: "OyHKIn" 1
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast kKoHTpOIBHAs paboTa 1 1
136 [ToBTOpeHUe, 06001IeHNE, CCTeMaTH3allusl 3SHAHUN 1

10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METO/JMYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

POIII
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