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MNOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIil Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHAIHM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOpPOHBI, OH oOOecrne4YnBaeT WHCTPYMEHTAJIbHYIO 0a3y Juisi HM3y4eHHUs BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C APYroil CTOpPOHBI, (HOPMUPYET JOTHYECKOEe M aOCTPaKTHOE MBIIUICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHS HMH()OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYrHX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaromyecsi OBJAQJI€BAlOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTopas
dbopMynUpyeT CBOM JOCTHIKEHUS B MATEeMaTHIeCKOi popme.

Y4eOHbIil Kypc anreOpbl U Hadall MAaTEMATHMYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY LIS
YCIICIIHOTO OBJIAJICHUS] 3aKOHAaMU (PU3UKHU, XUMHUH, OWUOJOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIMA Pa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX IS
JMaIbHEWIero o0pa3oBaHUs W B TIOBCEJIHEBHOM JKM3HH. B TO ke BpeMs OBJaJicHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTUYecKoro aHajan3a
pa3BUBaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBaTh
YTBEPKACHHS C MOMOIIBI0 UHIYKIIUU M PACCYX AaTh NEAYKTHUBHO, UCIIOIB30BaTh 0000IIECHUE U
KOHKpETH3aIuio, a0CTparupoBaHWE W AHAIOTHIO, (OPMHUPYET KPEaTMBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xome m3yuenus ydeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHaIM3a»
oOyJaromiyecss TMOJNy4aloT HOBBIM OMBIT PEIICHUs MPHUKIAIHBIX 33]a4, CaMOCTOSTEIBHOTO
MOCTPOCHUST MAaTEMaTHYEeCKHX MOJIETCH pEeaNbHBIX CUTYallUid, WHTEPIPETAUUA MOJY4eHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPaMH.

Y4eOHbIl Kypc 00NagaeT 3HAYUTENbHBIM BOCIUTATENBHBIM ITOTEHITMATIOM, KOTOPBIi
peanu3yercss Kak yepe3 yueOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUS, Tak M 4epe3 cneuuduky ydeOHOH  JeATeNnbHOCTH, TpeOyromen
IPOJODKUTEIbHOM  KOHIEHTPAallMM  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIIN pe3ynbTar.

B ocHoBe meroamku oOydeHHs anreOpe W HavajlaM MaTeMaTHYeCKOro aHallu3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yUEHUSI.

B ctpyktype yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAN3a» BbIIEICHBI
CIIEYIOIINE COJEpKaTEIbHO-METOANYECKHe JUHUU: «Uucina U BblUUCIHCHUS», «DYHKUMH U
rpaduxu», «YpaBHEHUS U HEpaBeHCTBay, «Hadana MaremaTudeckoro ananmsay», «MHOKECTBa U
Joruka». Bce OCHOBHBIE COAEPKATETHLHO-METOJAUYECKUE JIMHUM HM3Y4alOTCs HA TPOTSKCHHUH
JIBYX JIET OOYYEeHHsS Ha YPOBHE CpeIHEro o0Imero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSS APYT
JIpyra ¥ TOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMu M pazjaenamu. JlaHHBbIH y4yeOHBIH Kypc
SIBIISICTCSL MHTETPATUBHBIM, TIIOCKOJIBKY OOBEOUHSET B cebe CoAepKaHHEe HECKOJIbKUX
MaTEeMATHYECKUX AMCIUIUINH, TaKHX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKUI aHau3,
TEeOpUsi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJICBAIOT BCE Oosiee IIMPOKUM MaTEeMaTHMYECKUM almapaToM, Y HHUX MOCIEI0BATEIbHO
(dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHUYECKYI0 MOJENb peaIbHON
CUTyallid, TPUMEHSATh 3HAHUs, MOJYYCHHBIC TMPU W3YYCHUU Y4eOHOTrO Kypca, A pelieHUus
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HHTEPIpPETUPOBATH
CBOH OTBET.



CopepxarenpHo-MeTOonUYecKass  JuHUS  «Yucna W BBIUMCIGHHS  3aBeplIaeT
dbopMUpOBaHNE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odmiero o0pasoBaHusi 0co00e
BHUMaHue yzaemnsercss (GOopMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCICHUH, BKIIOYAIOIIHUX B
ce0sl UCIONIb30BaHME PA3NIUYHBIX (POPM 3alMCU YUCIA, YMEHUE JeNaTh NPUKHUAKY, BBHITOJIHATH
npUOIKEHHBIE BRIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUs, paboTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBA HATYPAIbHBIX, IENbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO’KECTB pacCMaTpUBAIOTCA CBOWCTBEHHBIE eMy crienn(ruecKkre 3a1a4 U Oepaluu: JeJeHne
HAIEJIO, ONEPUPOBAHHME OCTAaTKAMH Ha MHOXECTBE IIeNbIX YHCEN, O0coOble CBOMCTBa
paIMOHANIFHBIX M HUPPALMOHAIBHBIX YHCEN, apu(METHUECKHUE OMEpaIlii, a TaKKe W3BICUCHHE
KOpDHS ~ HAaTypaJbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIEI0BATEIbHOMY — PAacCIIMPEHHIO 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» PEATU3yeTCs] HA MPOTSHKEHUH BCEro OOydeHHUsS Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHus, IOCKOIBKY B KaxkaoMm paszene IlporpamMmer
IPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuarommecs OBIIAJAEBAIOT
pPa3IUYHBIMU  METOJAMHU  PELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOMN, NP PEUICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUi QyHkuuu. JlanHas copepxkarenbHas JIMHUS BKIIOYAET B
cebs Taxke (OPMHUPOBAHME YMEHUU BBITIONHATH Pacu€Thl Mo (GopmyaaM, Mpeodpa3oBaHUS
paIMOHANIFHBIX, UPPALMOHALHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
COJlepKalINX CTEeMeHu u Jjorapudmel. braromaps wu3ydeHHIO anreOpanyecKkoro Marepuana
IPOUCXOJAUT JalibHEHIllee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA AETYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, IpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npemiaraet 3QGeKTUBHBIE HHCTPYMEHTBI TSI PEIICHUS TPAKTUIECKUX H €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenbHo-MeToanyeckass aTuHUS «DyHKUUU U TpaUKU» TECHO NEperieTaeTcs C
OPYTMMH  JIMHUSIMH ~ y49e0HOrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
MIOCJIEIOBATEIbHOCT ~ M3y4eHUs1  Marepuana. V3ydeHue  CTENEHHOW, II0Ka3aTeIbHOM,
jgorapu(pMUUEcKOl U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, UCIOIb30BAHHE
byHKIMI UId pemieHusl 3aJad4 M3 JIpYrHX Y4eOHBIX MPEAMETOB U pealbHOW >KU3HHU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAIU30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [lpu
3TOM OOJbIIOE BHHMaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX]y pa3IUYHbIMU BEJIMYMHAMH, HCCIEAO0BATh MOJY4YE€HHbIE (YHKIIMH, CTPOUTD
ux rpadukn. Matepuanm 3TOW COJEp)KAaTeIbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHON (opme:
AHAIUTUYECKOW, Tpaduyeckoid u crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHMIO W KOHKPETHU3AlHH,
HCITOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas auHHAA «Hadana mareMaTHUecKoro aHaln3ay» TMO3BOJISIET CYIIECTBEHHO
paclMpuTh KPyr KaKk MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIMHBIX 0OydYaromuMmcs,
TaK KaK y HHUX IOSIBIISETCS BO3MOXHOCTh CTPOUTH I'padMKU CIOXKHBIX (PYHKIUH, ONpeensiTh ux
HanOOJIbIIEe U HAUMEHBININE 3HAYCHUS, BBIYUCIIATD TUIOMAIN GUryp U 0OBEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHs TporeccoB. JlaHHas copep)kaTellbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOCHUA MATCMATHYCCKUX MOHeHeﬁ PCAJIbHBIX CHTyaHHﬁ, IIO3BOJISICT
HaxXOJUTh HAWJIYUYHICC PCIICHHUC B MNPUKIAIHBIX, B TOM YHUCIC COLUAIBHO-9KOHOMHYCCKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOTO aHaJM3a CHOCOOCTBYET pa3BHTHUIO
a0CTpaKTHOTO, (OPMATLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUU
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHKHU B HayKe, TEXHUKE U HCKyccTBe. O0ydaromuecs
Y3HAOT O BbIAAKOIINUXCA PE3yJIbTaTaX, MOJYYCHHBIX B XOAC PA3BUTUA MATCMATUKHN KAaK HAYKH, U
00 X aBTOpax.

ConepxaTenpHO-MeToAM4YecKast JHHUAA «MHOXKECTBa M JIOTHKa» BKJIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXCECTB U MaTEeMaTUUYCCKOM JIOTHUKHU. TeOpeTI/IKO-MHO)KeCTBeHHBIe
MNpEaACTaBJICHUA HNPOHU3BIBAIOT BCCh KYPC IIKOJILHOU MaTeMaTHUKU U npeajararoT HaI/IGOHGG
YHUBEPCAJIBHBIN SI3BIK, OOBEIUHSIONMN BCE pa3ieibl MAaTEMATUKA W €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCIMILIMHBI H UX MPHIOKEHHS B eJHOE 11es1oe. [TloaTtomy
BaXXHO JAaThb BO3MOXHOCTH OGy‘-IElIOH.IGMYCH IIOHUMATh TeOpeTI/IKO-MHO)KeCTBCHHBII\/'I A3BIK
COBpeMeHHOﬁ MAaTCMAaTUKN U HUCIOJIB30BATh C€ro IJid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyFI/IM
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HayKd CIIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
O00OCHOBaHMW W CJICIOBAHWE OMNPEACICHHBIM TMpaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIJIICHUA O6y‘-IaIOH_II/IXC$I, MO3BOJIACT UM CTPOUTH CBOU PACCYKACHUA HAa OCHOBC JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIICHHSI.

B ydeOHOM Kypce «AureOpa W Hayala MaTEeMAaTHYECKOTO aHAM3a» IPUCYTCTBYIOT
OCHOBBI MaTeMaTn4dcCKoOro MOACIINPOBAHUA, KOTOPBIC IMPU3BAaHLL CHOCO6CTBOBaTB
q)OpMI/IpOBaHI/IIO HAaBBIKOB IMOCTPOCHUSA MO,Z[G.HGI\/'I PCAIbHBIX CHTyaHHﬁ, HUCCIICA0BAHUA 3JTHUX
MOJIeNIell C TOMOIIBI0 ammaparta anreOpbl W MaTeMaTHYeCKOTO aHalHu3a, WHTePIpeTaInu
MOJTYYCHHBIX PE3yJbTaTOB. Takue 3aJaHusi BIUIETEHBI B KAXIBIM M3 pPa3[eliOB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepuan yueOHOro Kypca IIMPOKO HCIIONB3YeTCs Ui PELICHUs MPHUKIAIHBIX
3amady. llpu pemeHwn peanbHBIX MPAKTUYECKUX 3a7ad  OoOydarouiuecss pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATH
aHaJorui, 0000IaTh M KOHKPETH3UPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOpMUPOBAHHIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe M3yUEHUsSI BCEX TeM yueOHOTo
Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHAITA3ay.

Ha m3ydenune yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHaJIM3ay OTBOJUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Yucsa v BbIYUCTICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpodeit 1 MPOIEHTOB IS PEeIICHUs MIPUKIAIHBIX 3a/1a4 U3
Ppa3IMYHBIX OTpaciell 3HaHUW U peabHOU KU3HU.

JelictButenbHple uncna. PamuoHanbHBIE W HUppallMOHAIbHBIE 4Yncia. ApudmeTudyeckue
omnepanuuy ¢ JCUCTBUTENbHBIMU 4YHMCIaMU. MOIyib IEMCTBUTENHHOTO YKCIIA U €r0 CBOMCTBA.
[MpubnuxEéHaple BHIUKCICHHS, TpaBUia OKPYIJEHUS, NPHUKUAKA U OIECHKa pe3yibTara
BBIUMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcrionb3oBanue moaxoasiie Gopmbl
3aMUCH IEUCTBUTENBHBIX YHCEI U pEHICHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS] IaHHBIX.

Apudmernueckuil KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM TOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeJEM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHTE€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBbIE MpPeOOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-CiieICTBUs. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OcCHOBHBIE METO/BI PEIICHHSI LEBIX U APOOHO-PAIIOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nenbivu kodddurmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHM, CONEPIKANTUX CTENIEHH U KOPHH.

Uppanmonanbusie  ypaBHeHUs. OCHOBHBIE METOJbl  PEHICHUS  UPPALHUOHAIBHBIX
YpaBHEHUU.

IToka3aTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PELIEHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBanue BEIpaKEHHA, COJAEPIKALINX JOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapU(PMUUECKUX
YpaBHEHUU.

OcHoBHble TpUroHoMerpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHOMeTpUYeCKUX ypaBHEHUM.

Pemienne cucrem NMHEHHBIX YypaBHEHUW. Marpuua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurenb MaTpUllbl 2X2, €ro reOMETPUYECKHIl CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIECHNs] CUCTEMbI JIMHEHHBIX ypaBHEeHMH. Pemenne
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUM. McciaenoBanne nocTpOeHHOM
MOJIEJI C TIOMOILIbIO MATPHI] U ONIPEACIIUTENEH.

ITocTpoeHre mMaTeMaTHYECKUX MOJIENICH peajbHOW CHUTYallMU C MOMOIIBIO YpPaBHEHHHN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3a7a4 U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHON )KU3HH.

DOyHKUUM U rpadpuku

OyHKIUs, crmocoObl 3amanus (yHKuuH. B3ammHO oOpatHbie (QyHKIMu. Kommosurus
byakuuii. ['paduk Gyakiuu. nementapabie mpeoOpazoBanus Tpad@uKoB GYHKIIHA.



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

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

CrenenHas (pyHKIHMS C HaTypaJbHBIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (PYHKIIMA OOpaTHOM CTETNEHH C HATYPaIbHBIM
MIOKa3aTeJIEM.

[oka3zaTtenbHast U norapupmuueckas GyHKIUN, X CBOHCTBa U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH IS pellIeHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOTO APryMEHTA.

OyHKIMOHATBHBIC 3aBUCIMOCTH B pPEaTbHBIX MPOIECCaX U SIBICHUSX. [ paduku peanrbHBIX
3aBUCUMOCTEH.

Hayana maTemMaTHyecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOro aHalIM3a Kak aHalIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOUW MPOTPECCHUHU.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmyna CHOXKHBIX IPOLIEHTOB.
Hcnonp3oBaHue mporpeccuu A peleHus pealbHbIX 3a/1a4 MPUKIAIHOIO XapakTepa.

HempeppiBHBIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
dbyakumii. ColicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (YHKLUH IS peIIeHHs 3a/1a4.

[lepBas u Bropas npousBoaHbIe GyHKIMHU. OnpeneneHue, reOMeTpUIecKuii u GU3NnIecKuit
CMBICJI POU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy QyHKIIUH.

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

MHo:xecTBa M JIOTHKA

MHOecTBO, onepanu HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammbl Diniepa—BenHa.
[IpuMeHeHne TEOpPETUKO-MHOKECTBEHHOIO anmnapara JJisg OMHCAHMS PEATbHBIX IPOLECCOB U
SIBIICHUM, IPU PEIICHUH 3a/1a4 U3 JPYTUX YU4EOHBIX MPEAMETOB.

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

11 KUIIACC

Yucsia v BEIYMCIEHUS

Hatypanbuble u nenble uucna. [IpuMeHeHHE NPU3HAKOB JAECTUMOCTH II€NIbIX YHCE,
HanOospmmi oot nenutens (nanee — HOJl) m HanmensbIee obmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, aliroput™Ma EBkinaa 1s peieHus 3a7a4 B LEbIX YUCTaX.

Kowmmnekcueie uumcma. AnreOpanyeckas W TPUTOHOMETpHYECKas (POPMBI  3aIlUCH
KOMIUIEKCHOTO uucia. ApupMeTHdecKre onepanu ¢ KOMIUIEKCHBIMU 4Hciaamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM miiockocTh. @opmyna MyaBpa. KopHu N-oi cTenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN [UIsl pelleHds (GU3NYECKUX U
reOMETPUUYECKHX 3a/au.

YpaBHeHUs M HEPaABEHCTBA

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

OT60op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C IOMOIIBI0 TPUTOHOMETPUUIECCKOU
OKPY>KHOCTH. PerieHue TpuroHoMeTpuuecKiX HepaBEeHCTB.

OcHOBHBIE METO/IbI PELLICHHUS TOKA3aTeNbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS] UPPALIUOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKHX 3a1ad U
3alad U3 PA3NUYHBIX O0JacTed HAyKM W pPEaTbHOW JKHU3HH, HHTEPHPETAIUs ITOTYYCHHBIX
pe3yJbTaTOoB.

DOyHKIUM U rpadpuku

I'padux kommosumuu GyHkiui. ['eomerpudeckue oOpa3bl ypaBHEHUN W HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, X CBOHCTBA U TPaQUKH.

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

Hcnonb3oBanue rpadukoB (YHKIUN 71 WCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOPBIC BOZHUKAIOT MU PEIICHHUH 3a/1a4 U3 APYTUX YIeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTH4yecKoro aHajaimsa

[IpuMeHeHne MpOM3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHbBIIIETO 3HAYCHU I HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

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

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EMEHTapHBIX
¢ynkuunii. [IpaBuia HaxoXA€HUS IEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuil cMbICi HHTErpasia. Beraucienue onpenenéHHOro WHTerpaia
o ¢popmyne Hprorona-JleitOnuia.

[IpumeHenne wWHTErpana A HaXOXKACHHS IUIOMIAACH TUIOCKUX GUryp u o0BEMOB
r€OMETPUUYECKHUX TEJ.

[Tpumeps! pemennii nuddepeHIManbHbIX YpaBHEHUH. MaTtemMaTrnieckoe MOIeTupPOBaHUE
peaIbHBIX MPOLIECCOB C MOMOLIBIO UG (HepeHIINATbHBIX YPaBHEHHIA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpamaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak akTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TIpakIaHCKOro o0OIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJB30BAHUE ITHUX IJOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUSAX, cpepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, cHOpMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHUS, THUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTHKEHUI HAyKH W AESTeNbHOCTbIO YYEHOrO, OCO3HAHME JHMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyXACHUH, BOCIPHUUMYHBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BUIOB HCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MAaTEMATHUECKUE 3HAHUS B MHTEpEcax 37J0POBOTO
u Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, peryispHas (puandeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;,

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3luyHbIM chepam
npodeccuoHaNbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBepIaTh OCO3HAHHBIA BHIOOp Oyaymieli mpodeccuu ¥ Ppean30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO H
caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTH4eCcKOil HalpaBIeHHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHHMAaHUE BIHSHHUS COIHAIILHO-
SKOHOMHMYECKUX TPOILIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ANbHOTO  XapakTepa  JKOJOTMYECKUX  M[poOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMAaTHYECKUX 3HAHUU IS PEUIeHUs 3a1a4 B 00JacTH OKPYKAIOIIEH Cpellbl, TNIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



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

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKAIMKM, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHUH;

MPOBOJANTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TMPOTHUBHOIO), BBICTpPAWBATh AapryMEHTAIMIO0, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

BBIOMpATh CHOCOO pemeHus ydeOHOW 3anaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBarenLCKUe AeiiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENIbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyIUPOBAThH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJAUTH CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSTENLHO (POPMYITUPOBATH 000OIIEHUSI M BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs1, HCCIIeI0BaHuUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmaumei:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC M IS
peuieHus 3a1a4u;

BbIOMpaTh WHGOPMALMI0O W3 HCTOYHHKOB  PA3JIMYHBIX THUIIOB, AaHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
IpeJICTaBICHMUS,



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

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ elicTBUSA

Oo0menne:

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

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAeMOM TEMBbI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABIATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapY)KUBATh pa3iMyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyTUPOBATH PA3HOTIACHS, CBOM BO3PAXKEHHUS,

NPEICTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, JKCIEPUMEHTa, HCCIICAOBaHUS, MPOCKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (opMar BBICTYIUICHHS € y4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

Pery1siTuBHBIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanms:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM MH(pOpMaIIUK.

CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIUTEIBHBIX TPOIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOM 3a/1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUH 33/7a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSAM, OOBSCHATH NPUYMHBI
JOCTHKEHHUS] WJIM HEIOCTH)KEHMSI Ppe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaTbHOU palbOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh LElNb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUSA C
OpYTMMH 4I€HaMH KOMAaHZbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



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

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALIMOHATILHOE YHCIIO0, OECKOHEUHAs! TIepruoanYecKas
NIpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
4Hcell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI JJIs PEIICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U peabHOU KU3HU,

NPUMEHATh TPUOMKEHHBIC BBIUUCIICHUS, TPABWIA OKPYIJICHHS, NMPHUKUAKY U OLECHKY
pe3yJsibTaTa BIYUCIICHNH;

CBOOOZHO OMNEpUPOBATh IOHSATHEM: CTENEeHb C IIeJIbIM TOKa3aTelieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YHCEN JJIS pelIeHMs] MPaKTUYeCKUX 3ajaad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJIHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CcBOOOHO ONEPUPOBATH MOHATHEM: CTEIEHb C PAllMOHATBHBIM MIOKa3aTelleM;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: JorapudM 4Yucia, JECATHYHbIE M HaTypajbHbIE
J0TapuQMmBbl;

CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U aPKTaHT€HC YHCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MHOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPABHEHHUS U YPaBHEHHUSI-CIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIe METOAbl PEIICHUS pPalMOHANBHBIX U JIPOOHO-palOHAIBHBIX
YPaBHEHUM, IPUMEHATH METOJI UHTEPBAJIOB JUIsl PEIICHNSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HeNnbIMU KO3 GUIMEeHTaMH, KOPHH MHOTOUWIEHA, MPUMEHSTh JeJeHHe MHOrOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHWH, MaTpuIla,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICH, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juisi BBIYUCICHUS €r0 3HA4YEHMs], IPUMEHATh ONPEACIUTENHN ISl PELICHUs
CHUCTEMBI JIMHEHHBIX YPAaBHEHUN, MOJIEIHMPOBATH pEalbHbIE CUTYallUH C IOMOIIBIO CUCTEMBI
JUHEMHBIX YpPaBHEHMM, HCCIEN0BaTh IIOCTPOECHHBIE MOJEINM C IMOMOLIbI0 MAaTpull H
OIpeAEINTENEH, UHTEPIIPETUPOBATD ITOTYYEHHBIN pE3yNbTaT;

WCITOJIh30BaTh CBOMCTBA JIEHCTBHUI C KOPHAMH JIJIsl TPEOOPa30BaHUS BBIPAKCHUH;

BBIMOJHATh NPEOOpa3oBaHUS YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIIUX CTENEHH C
PaLMOHATILHBIM [T0KA3aTENEM;

UCMOJb30BaTh  CBOMCTBA JIOTapU(pMOB JUII MpeoOpa3oBaHUS  JIOTapHPMHUUECKHX
BBIPAXKEHUI;

CBOOOZHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh MX PELICHHs C MOMOLIbI0 PABHOCUIIBHBIX MEPEX0JI0B
WJIM OCYUIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckHe  (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;



CBOOOJHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATH
HE00X0uMbIe (OPMYITBI ISl pEILICHHS] 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: (DYHKIMS, CHOCOOBI 3alaHusl (YHKIWH, B3aUMHO
oOpaTHble (QYHKIIUU, KOMIO3HUIMS (QYHKIUNA, Tpaduk (YHKIHUH, BBIIOJHATH SJIEMEHTApPHBIC
npeoOpa3zoBanus rpaduKoB yHKIIHIH;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: OOJIACTH OMpPEIENCHUs] M MHOXXECTBO 3HAYCHUU
GyHKUIMHY, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: YETHBIE M HEYETHBIC (DYHKIUHU, NEPUOIUYECKHE
(GyHKLINH, HPOMEKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DYHKIHH,
HanOoJIbIIIee M HaUMEHbIIIee 3HaUeHNnEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO OINEPHUPOBATH MOHATHSIMHU: CTENEHHass (DYHKIHMS C HATypalbHbIM W IIEIBIM
HokaszareseM, rpauk CTeNeHHON (YHKIMM C HaTypajJbHBIM U LEJIbIM IOKa3aTeneM, rpaduk
KOpHs N-0 CTENEH! KaK (yHKIUU OOpaTHOH CTENEHM C HATypaJIbHbIM IIOKA3aTelIeM,;

ONEepUpOBATh MOHATHAMM: JMHEWHas, KBaJpaTWuyHas W ApoOHO-IHMHEHHas (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 peIeHUs] ypaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTIeHHE
TPUTOHOMETPHUYECKUX (DYHKIIHUN YHCIOBOTO apryMeHTa;

UCNONb30BaTh rpaduku (PyHKIUHM A7 HCCIIEAOBaHMS IPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hauana MmaTeMaTH4eCKOr0 aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYecKass U reoMeTpudecKas Imporpeccus,
0eCKOHEUHO yObIBarOIIasi FeOMETPUUECKasi MPOrPeccHsl, TUHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NPECTaBICHUE O KOHCTAHTE,

UCIIOJIb30BaTh MPOTPECCHH JUI PELICHUS PEaTbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE ¥ OIPaHMUYEHHBIE TIOCIIEJ0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOTO aHalTN3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HEMPEpbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka
GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIINH,

CBOOOJHO ONEpPUPOBATH IOHATUEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH [T peIICHHs 3a1a4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas MPOM3BOJAHBIC (DYHKIIHH,
KacaresibHas K TpaduKy QyHKINU;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEIEHHS, YacCTHOTO U KOMIIO3UIUHM JIBYX
(GyHKUMH, 3HATh IPOU3BOIHBIC JIEMEHTAPHBIX (YHKLINH;

UCIIOJIb30BaTh T€OMETPUYECKHM U (PU3UUECKUN CMBICT IPOU3BOTHOM JJIsl pEILICHHS 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;



UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHHs PeaibHBIX MPOLECCOB
U SIBIICHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

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

K xonmy oOyuenuss B 11 kiacce oOyyaromMiCs TMOJYYUT CIEAYIOUIME MpPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Hayasa
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucia U BLIYMCIICHUA:

CBOOOJHO OIEPUPOBATH TMOHATHUSAMHU: HATYpaJbHOE M II€JI0€ YHUCIIO, MHOXECTBA
HATYpaJIbHBIX M IENBIX YHUCEI, UCIOIb30BaTh NpU3Haku aenumoctH nensix yrcen, HOJ[ u HOK
HaTypalbHbIX YHCEIN I PELICHUs 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO ONEpUPOBATh MOHATUEM OCTATKa IO MOJYJIIO, 3alIUChIBATh HATypallbHbIEC YUCIIA
B Pa3JUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
quces, MPeICTaBlIATh KOMIUIEKCHbIE YHcia B alreOpandeckod U TPUTOHOMETpUYECKoi (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMHU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HppPALMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh X PELICHUS C TOMOIIBIO PAaBHOCHIIBHBIX I1€PEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH MPH PEIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XoauMBbIe (OPMYIIBI ISl pEILICHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OINEPHUPOBATH MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUs] CUCTEMbI U COBOKYITHOCTEH
palMOHANBHBIX, MPPAMMOHANBHBIX, IOKA3aTENIbHBIX W JIOTApU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;

pelmaTh palUOHAIbHbIE, HUppallMOHAIbHBIE, IIOKa3aTelbHbIE, JOrapuMmuyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHMS U HEPABEHCTBA, COEPIKAINE MOAYIIM U TapaMeTphl;

NPUMEHSATH TpaguuecKrue METOIbI ISl PELICHUs] YPaBHEHUI 1 HEPAaBEHCTB, a TaKXkKe 33134
C MmapaMeTpaMu;

MOJICIUPOBaTh PpEAIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHHUS,
YPaBHEHMsI, HEPAaBEHCTBA M MX CHCTEMBl IO YCIOBUIO 3a/a4M, HCCIEN0BaTh IOCTPOCHHBIE
MO/JIENIU C UCIIOJIB30BAHKEM alllapaTa ajareopbl, THTEPIPETHPOBATH MOJTYYECHHBIA PE3yNIbTaT.

DYyHKIUHA U IpaQUKH:

CTPOUTH TpapUKH KOMIO3ULUU (YHKIUI C MOMOIIbIO JIEMEHTApPHOIO HCCIENI0BaHUS U
CBOMCTB KOMIIO3UIIUHU ABYX (DYHKITHIA;

CTPOUTh TEOMETpUYEeCKHe O00pa3bl ypaBHEHWH W HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA;,

IPUMEHATh QYHKIMH U1 MOJETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

UCTOJIb30BaTh MPOM3BOIHYIO JUISI HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJAUTh HauOoJblIee U HAUMEHbIIIee 3HaUeHUs (DYHKIMHM HENPEPBIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HAXOXICHUS HAMIIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAJIbHO-PKOHOMHUYECKHX, 3a/1a4ax, JUIS OMpEAETICHUS CKOPOCTU M YCKOPEHHS
npoiiecca, 3a1aHHOTO (OpMYIIOi Uil rpaduKoMm;

CBOOOJTHO OTICPUPOBATh MOHITHAMU: TIEPBOOOpPA3Hasi, ONPEIEIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYUACIATH WHTErpan mo ¢opmyne HprotoHa-
Jletibunma;

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

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJECIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCJIE COLHAIbHO-DPKOHOMUYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYEeCKOTO aHaIM3a.
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