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MOSICHUTEJIBHASA 3AIINCKA

VYueOHbIll Kypc «AnreOpa M Hadaja MaTEeMaTHYECKOrO aHalu3a» SBISIETCd OJHUM M3 Haubosee
3HAYMMBIX B IIPOrpaMMe CpelHero ooiero o0pa3oBaHus, MOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00ecIeYrBaeT
MHCTPYMEHTAJbHYIO0 0a3y A U3y4eHHMs BCEX €CTECTBEHHO-HAayYHBIX KypCOB, a C JPYrodl CTOPOHBI,
bopMupyeT JIorndeckoe U aOCTPaKTHOE MBIIIIJICHHE 00YJaloIUXCs Ha YPOBHE, HEOOXOAUMOM ISl OCBOCHHS
nH(OPMATHKH, OOILIECTBO3HAHMS, HWCTOPUHU, CIOBECHOCTH M JAPYTrUX AHUCLUUIUIMH. B pamkax JaHHOro
yueOHOro Kypca oOOydarollMecsi OBJIAQJICBAlOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas
dbopMyIHpyeT CBOM JOCTHIKEHUS B MaTeMaTudeckon opme.

VYueOHbIi Kypc anreOpbl M Hadajdl MaTEMaTHYECKOrO aHalW3a 3aKJaJbIBaeT OCHOBY JJIsI YCIIEIIHOT O
OBJIaJICHUS 3aKOHAMU (PU3MKH, XUMHH, ONOJIOTHH, TIOHUMAHUsI OCHOBHBIX TEHJCHLIUH Pa3BUTHS YKOHOMUKH
U OOIIECTBEHHOM >KM3HHU, TO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIOJb30BaTh UX I AaJIbHEHIIero o0pa3oBaHMs U B MMOBCEIHEBHOM XU3HU. B TO
e BpeMs OBJIaJieHue aOCTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMU aaredpbl 1 MaTeM aTHYeCKOro
aHalM3a pa3BUBAET YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH MCTUHHOCTb, JIOKa3bIBATh
YTBEpXKJIEHUA C T[OMOINBI0 HHAYKIMHM U paccyXkaaTb AENYKTUBHO, MHCIIOJIb30BaTh O0OOILIEHHE U
KOHKpETHU3all1I0, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHUE.

B xone usyueHus yueOHOro kypca «Aisredpa M Hayaja MaTeMaTHUECKOIO aHaJM3a» OOydaroluecs
MOJIY4al0T HOBBIM OIBIT pEIleHHs] NMPHUKIAIHBIX 33a]ad, CaMOCTOSATEILHOIO MOCTPOEHHS] MaTeMaTHYEeCKUX
MoJieneil peasbHBIX CHUTYyallud, HMHTEPHNpEeTalu IOAYYEHHBIX pEIIeHUH, 3HAKOMSTCSA C I[puUMepamMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe U HCKYCCTBE, C BBIIAIOIUMUCA MaTeMaTHYECKUMHU
OTKPBITUSAMU U UX aBTOPaMHU.

VYueOHblll Kypc 001aaeT 3HaYUTENIbHBIM BOCIUTATEIBbHBIM MOTEHIMATIOM, KOTOPBIH pealn3yeTcsl Kak
yepe3 yuyeOHBbI MaTepuaj, CHOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHHSA, TaK U 4Yepe3
ciequuKy yuyeOHOM JeATeNbHOCTH, TpeOyIomed MNpONODKUTEIbHON KOHLEHTPALMW BHUMAHMA,
CaMOCTOSITENIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a IOJIyYEHHbIH pe3ybTar.

B ocHoBe MeTonuku oOyueHus anredpe ¥ HavajgaM MaTeMaTHUYECKOrO aHaJM3a JISKUT e TeIbHOCTHBIN
MPUHLINT 00yYEHUSI.

B ctpykType yueGHOro Kypca «Anredpa U Hayajda MaTeMaTHUYECKOIO aHAJIM3a» BbIIEIEHBI CIeIYIOIIHe
coiepKaTebHO-MEeToANYecKrue JTMHUU: «Yucna u BeruucieHus», « DyHKUU U rpapuku», «YpaBHEHUS U
HepaBeHCTBa», «Hauama wmaTematnueckoro asammsza», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIEPKATENbHO-METOANYECKNE TMHUM N3YJalOTCsl Ha IPOTSYKEHUU JIBYX JIET 00Y4YEHHUsI HA YPOBHE CPEIHETO
o01iero oOpa3oBaHMs, €ECTECTBEHHO AOIOJHAS APYr Jpyra U IOCTENEHHO HAChIAsACh HOBBIMH TEMaMHU U
paznenamu. JlaHHBIM y4eOHBIH Kypc SBIsSETCS HHTETPaTUBHBIM, TOCKOJIBKY 00BEANHSIET B ce0e colepiKaHue
HECKOJIbKMX MaTeMaTU4YeCKUX JUCLUHUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETpUs, MaTeMaTHUECKHI aHalu3,
TEOpHsI MHOXECTB, MaTeMaTHuecKas JIoruka u apyrue. I[lo Mmepe Toro kak obyuaronecs: oBJaleBaloT BCE
Oosiee LIMPOKUM MaTEMAaTUUECKUM allapaToM, Y HUX I1OCIE10BaTENbHO (OPMUPYETCS M COBEPILIEH CTBYETCS
YMEHHE CTPOMTb MaTEMaTHUECKYyK0 MOJENb PEaJbHOW CUTyallud, NPUMEHSATh 3HAHUS, MOJTYYEHHbIE NPU
U3y4EeHUHU y4eOHOro Kypca, sl pelieHUs] CaMOCTOSTENbHO chOPMYIMPOBAHHON MaTeMaTH4ECKON 3a/1auH, a
3aTeM UHTEPIPETUPOBATH CBOW OTBET.

ConepxaTenbHO-MeTOMYECKass JUHUA «Yucaa M BBIUMCICHUS» 3aBepluiaeT (OpMUPOBaHHE HABBIKOB
UCIIONIb30BAaHUS JIGMCTBUTENBHBIX UYHCEN, KOTOpoe ObUI0O HayaTO Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus. Ha ypoBHe cpemHero obmiero oopazoBaHusi 0co00€ BHUMaHUE yAenseTcs (OpMUPOBAHUIO
HABBIKOB PallMOHAJIbHBIX BBIYMCIIEHUH, BKIIOYAIOIUMX B ce0s MCIOJIb30BAHUE PA3IMYHBIX (opM 3amucu
qycila, yMEHUE [elaTh IPUKUIKY, BBINOIHIATh HNPUOIMKEHHBIE BBIYMCICHMS, OLIEHUBATh YHCIIOBBIE
BBIp@KEHHsI, paboTaTh C MaTEeMAaTHUYECKMMU KOHCTAHTaMHU. 3HAKOMble OOydalomMMCcs MHOXKECTBa
HaTypaJbHBIX, IIEJIbIX, PAIIMOHAIBHBIX U 1€ CTBUTEIBHBIX YHCEN JIOMOIHAIOTCS MHOXECTBOM KOMITJICKCHBIX
yrcel. B KaXIoM M3 3TUX MHOXKECTB PacCMaTpPHBAIOTCS CBOMCTBEHHBIE eMy crenu(puyeckue 3agadyu U
olepaluu: JIeJeHUE Halleso, ONepUpOBaHHE OCTATKAaMU Ha MHOMKECTBE LIEIBIX YMCEN, 0coOble CBOICTBa
palOHANBHBIX W HUpPpAlMOHAIBHBIX YHCEN, apu(MeTHYecKHue OoIepaluH, a TaKKe H3BJICUCHHE KOpHS
HaTYpaJIbHOM CTENEeHU Ha MHOXKECTBE KOMIJIEKCHBIX unceln. biaromaps mocienoBaTeIbHOMY PacIIMPEHUIO
Kpyra HMCIOJIb3YEMBIX UUCENl U 3HAKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS Ul PELICHUs Pa3InyHBIX
3aja4 GopMHUpPYETCs MPEACTABIECHNUE O EAMHCTBE MATEMATUKH KaK HAyKU U €€ POJIM B IOCTPOEHUU MOenei
peanIbHOr0 MUpa, MIMPOKO UCIIOIB3YIOTCS 0000IIeHNEe M KOHKPETU3AIHU 5.



Jlunust «YpaBHEHUsI U HEPABEHCTBa» PeaU3yeTcs Ha MPOTSDKEHUU BCEro 00yUYeHUs Ha YPOBHE CPEAHET O
obmero oOpa3oBaHMs, IIOCKOJIBKY B KaxaoMm pasaene IIporpaMMbl NpeaycMOTpEHO pelleHHe
COOTBETCTBYIOLIMX 3ahady. B pesynprare oOydwaromuecs: OBJaJ€BAIOT pPa3IMYHBIMH METOJAMH peLleHHs
pPAaLMOHATBHBIX, HPPALHOHAIBHBIX, I10KA3aTENbHBIX, JOrapu(GMUYECKMX U  TPUTOHOMETPUUYECKUX
yYpaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXKe 3a]a4, coJepxamux napamerpsl. [lonydeHHble yMEHHS MIMPOKO
UCHOJIB3YIOTCS MPU UCCIEI0BaHUN (PYHKIMH € MOMOIIBIO TPOM3BOJHOM, MPU PEIISHUH MPUKIIATHBIX 3a]a4
U 3aJ1a4 Ha HaXOXKJEHHE HauOoJbIINX U HAaUMEHbIINX 3HaUeHUNH QyHKUMU. [laHHas copepkaTenbHas IMHUS
BKJIIOUaeT B ce0s Takke (OpPMHUPOBAHME YMEHHUH BBIMOJHATH pacu€rbl 1o ¢opmynaM, npeoOpa3oBaHUs
palMOHAJIbHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPDAKEHUH, a TaKXKe BBIPAXKEHUH, ColepKaIiux
creneHn u Jyorapudmel. braromaps u3ydeHHMI0 airedOpandyeckoro Mmarepuasia MpPOMCXOIMT JajbHeHInee
pa3BUTHE aNTOPUTMHYECKOTO M aOCTPaKTHOTO MBIIUICHUS OOydaromuxcs, (QOPMUPYIOTCS HaBBIKH
JeTyKTUBHBIX pacCyXJeHUU, paboThl C CHMBOJBHBIMH (OpPMaMHM, IMPEACTaBICHUS 3aKOHOMEpPHOCTEH H
3aBHUCHUMOCTEH B BHUJE PAaBEHCTB W HepaBeHCTB. AireOpa mpensaraeT 3QQeKTUBHbIE MHCTPYMEHTHI IS
pelIeHusl MPaKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3a]a4, HAIJISITHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxxatenbHo-MeToauuecKkass JuUHUA «DyHKIUUM U rpaduKu» TECHO MeEperieTaercs ¢ JIpyruMu
JUHUSMM Y4eOHOro Kypca, IOCKOJBbKY B KAaKOM-TO CMBbICIE 3aHa€T IOCIEA0BAaTEIbHOCTh H3y4YEHUs
MmaTepuaina. M3yueHue crerneHHoM, IoKa3aTeabHOH, JIorapu(pMUYeckoil 1 TPUTOHOMETPUYECKUX (YHKLUH,
UX CBOMCTB U I'padMKOB, UCHOJIb30BaHNE (PYHKIUI U peLIeHUs 3a1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U
peanbHOM KM3HM TECHO CBA3aHO KAaK C MaTEMAaTHYECKMM AaHAJIM30M, TaK M C peIIeHHEeM YpaBHEHUH U
HepaBeHCTB. [Ipu 3TOM OoJibllOe BHMMaHME yaensercs (OPMHUPOBAHUIO YMEHHs BbIpaxarTb (opMmyliaMu
3aBUCUMOCTH MEXY Pa3IMYHBIMU BETMUYMHAMU, UCCIIEA0BATh IIOMy4EHHbIE (PYHKIUHU, CTPOUTD UX IpapUKH.
Martepuan 3Toi coiepXKaTelbHOW JIMHUU HaleleH Ha pa3BUTHE YMEHUN U HaBBIKOB, IO3BOJIIOIINX
BBIpAKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMU B DPA3IM4YHOM (opme: aHanIMTHYECKOW, rpaduueckod u
cnoBecHOW. Ero m3yuenme cnocoOCTBYeT pPa3BUTHIO AJTOPUTMHUYECKOIO MBIIIICHHUS, CHOCOOHOCTH K
0000IIEHUIO ¥ KOHKPETU3AIIMH, HCIIOJIb30BAHUIO aHAIOTHA.

ConepxatenbHast nuHuA «Hadanma maTemaTudyeckoro aHalimza» MO3BOJISIET CYIIECTBEHHO PACIIMPUTH
Kpyr KaKk MaTeMaTU4YeCKUX, TaK M MPUKJIAJHBIX 3aJad, JOCTYMHBIX OOydalolmUMCS, TaK KaKk y HHX
MOSIBJISIETCS.  BO3MOXKHOCTb CTPOUTH TpaQUKH CIOXKHBIX (YHKUUN, ONpeneniaTh UX HauOoJbIIMe H
HaUMEHBIIME 3HAYCHUs, BBIYUCIATH IUTOMAIU (GUryp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHHUs
nporieccoB. JlaHHas conepykaTenbHas IMHUS OTKPBIBAET HOBbIE BO3MOYKHOCTH TOCTPOEHUS MaTEMaTH4ECKUX
MOJIETI€H peasIbHbIX CUTYyallui, NO3BOJAET HAaXOAMTh HAWIy4dIllee PEIICHHE B MPUKIAAHBIX, B TOM 4YHCIE
COI[MAJIbHO-?PKOHOMUYECKHX, 33/adyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEeMaTH4ECKOr'o aHallM3a CIocoOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMAILHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHMM
pacno3HaBaTh MPOSBIEHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHUKE U McKyccTBe. OOyydaronuecs y3HalT O
BBIJIAIONINXCS Pe3yiIbTaTaX, MOJy4YEeHHBIX B XO/I€ Pa3BUTHS MAaTEMAaTHKH KaK HayKH, U 00 HX aBT Opax.

ConepxatenbHo-MeTOoAMYECKasT TUHUS «MHOXECTBa M JIOTHKa» BKIIOYAaeT B ceO0sl AJIEMEHThl TEOPUU
MHOKECTB U MaTEMaTU4eCKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS NPOHU3BIBAIOT BECh
KypC IIKOJIBHOM MaTeMaTUKU U IpeAaraT HauloJiee YHUBEPCAIbHBIN A3bIK, OObEANHSIONINN BCe pa3aeibl
MaTEeMaTHKH U €€ MPUIIOKEHHUM, OHU CBA3BIBAIOT Pa3Hble MATEMAaTHUECKUE TUCLMITIIMHBI U UX IPUIOKEHUS B
enuHoe 11enoe. [103ToMy BaskHO JaTh BO3MOKHOCTh 00y4aroieMycsi HOHUMAaTh TEOPETHUKO -MHOXKECTBEHHBbII
S3bIK COBPEMEHHOM MaTeMaTHKH M HCIOJIb30BAaTh €ro JJIsl BHIPAKEHUS CBOUX MbICiIEH. [IpyruM BasKHBIM
MPU3HAKOM MaTeMaTUKH KaK HayKd cjelyeT IpHU3HaThb CBOICTBEHHYIO €l CcTporoctb OOOCHOBaHMM U
CIIEZIOBAHME ONpEIENEHHBIM IpaBUIaM IOCTPOEHHUS JO0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTHYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOI'O M BIIUIEHHUS 00y4YaloIUXCs, TO3BOJISIET UM
CTPOUTh CBOM pAacCY)XJIEHHs Ha OCHOBE JIOIMYECKMX TMpaBWi, (GOPMHUPYET HABBIKH KPUTHYECKOTO
MBIIIICHHS.

B yueGHOM Kkypce «Anrebpa M Hayajga MaTeMaTHYECKOrO aHaju3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOr0 MOJICIUPOBAaHUsA, KOTOpbIE IpPHU3BaHbl CIOCOOCTBOBATH ()OPMUPOBAHHIO HAaBBHIKOB
MOCTPOEHUSI MOJIeNiel peallbHbIX CUTYallUii, HCCIeI0BaHUs STUX MOJIENel ¢ MOMOIIBIO anmnapaTa anreOpsl U
MaTEMaTHYECKOT0 AaHajiM3a, HHTEPIpETAllMi IOJYYeHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B
KKl M3 pa3[eloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall yueOHOro Kypca IIHPOKO MCIOJIb3YETCs s
pelIeHns MPHUKIAAHBIX 3a1ad. [lpu pemeHnn peajbHBIX MPAaKTUYECKUX 3a1ad oOydarommecsl pa3BHUBAIOT
Ha0JII0IaTeJIbHOCTh, YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO,



00001IaTh W KOHKPETU3UPOBaTh Mpoliemy. JledrenbHOCTs MO (OPMHUPOBAHMIO HABBIKOB pPELIECHUS
MPUKIIATHBIX 3a/lad OpPraHU3yeTcsl B MPOLECCe M3YUYEHUs BCEX TeM y4eOHOro kypca «Anredpa M Havaia
MaTEeMaTUYECKOT0 aHaJIHN3a.

Ha m3yuyenue yueOHOro kypca «Anredpa v Havaja MaTEeMaTHYSCKOIO aHaJM3a» OTBOAUTCA 272 Yaca: B
10 xmacce — 136 yacos (4 yaca B Hezeno), B 11 kmacce — 136 gacoB (4 yaca B HE/IEIIO).

COILEPXAHHUE OBYYEHUSA

10 KUIACC

Yucsia v BHIYUCTCHUSA

Panmonanpabie uncina. OOBIKHOBEHHBIC U IECATUYHBIC TPOOH, MIPOICHTHI, OECKOHEYHBIC MTEPHOTUICCKI e
npobu. IlpumeneHne ApoOel W MPOIEHTOB ISl PEIICHUs MPUKIATHBIX 3a/ad W3 Pa3InyHBIX OTpacieit
3HAaHUU U peasibHOM KU3HHU.

JeiicTButenbHble yucna. PanuoHanbHble W HUppalloHalbHbIE YHclia. ApudmeTrnyeckue ornepanuu c
JNEHCTBUTEIBHBIMA YHUCIaMH. MOayJb JEWCTBUTEIBHOIO YHCIA M ero cBoictBa. [Ipubmmxénnbie
BBIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYUCICHUM.

Crenenp ¢ nenbiM mnokasateneM. bunom Hrelotona. Mcnonb3oBanue mnoaxonsuiedl ¢opmbl 3amucu
JEHCTBUTEIBHBIX YHCEN JJI PELICHUS NPAKTUYECKUX 3a/1a4 U MPEACTAaBICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HATypaIbHOI CTENIEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeNeM U €€ CBOMCTBA, CTENEHb C JACHCTBU TEIbHBIM I10KA3aTEIEM.

Jlorapucwm uncna. CoiictBa norapudma. JlecaTuuHbIe U HATYpaJbHbIE JOrapu(MBbI.

CuHyC, KOCMHYC, TaHI'€HC, KOTAHT'€HC YHUCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHIE€HC
YHUCIIOBOTO apryMEHTA.

YpaBHeHus 1 HEpaBEeHCTBA

ToxaecTBa M TOXIECTBEHHBIC IpPEOOpa3OBaHMA. YpaBHEHHE, KOpPEHb YpaBHECHHs. PaBHOCHIIbHBIC
YpaBHEHHMs U ypaBHEHUA-ciecTBUs. HepaBeHCTBO, pelieHe HepaBeHC CTBa.

OCHOBHBIE METOIbI PEUICHHS LENbIX U APOOHO-PAIMOHAILHBIX YPAaBHEHUN M HEpaBEHCTB. MHOTOYJICHBI
OT OJIHOM MepeMeHHOMU. [[eleHrne MHOro4jieHa Ha MHOTo4JieH ¢ octaTkoM. Teopema be3dy. MHorousens ¢
nensiMu kodpdurmentamu. Teopema Buera.

[TpeoOpazoBaHuUs YK CIOBBIX BHIPAKEHUH, COIEpKAIUX CTEEHU U KOPHH.

UppanuonanbHblie ypaBHeHU. OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX YPaBHEHUMN.

[TokazarenbHbie ypaBHeHHUsI. OCHOBHBIE METO/IbI PEIIEHHUS TOKA3aTEIbHBIX YPaBHEHUMN.

[TpeoOpa3zoBanue BeIpakeHUH, COAEpKAIINX JIOTapHU(PMBI.

Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE METO/IbI PEIICHHUS JOrapu(PMUIECKIX ypaBHEHUH.

OcHoBHbIE Tpuronomerpuyeckue ¢opmynsl. IIpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUM.
Pemenue TpuroHoMeTpUYECKUX ypaBHEHMI.

Pemenne cucrem nMHENHHBIX ypaBHEHHMH. Marpuia cucTeMbl JMHEHHBIX ypaBHeHuUH. Onpenenuresb
MaTpulbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOMCTBA, BBIYHMCICHHE €ro 3HAYEHUs, NPUMEHEHHUE
ONPENENUTENS Il PELICHUsS CHUCTEMbl JUHEWHBIX ypaBHEHHI. PemeHne npukiaaHbeiX 3aAad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHeHMH. McciegoBaHue MOCTPOEHHOM MOAEIM C IOMOIIBIO MAaTpUl] H
ONpeAeTUTENEH.

[TocTpoeHne mMareMaTH4YECKUX MOJENEH peanbHOM CUTyallud C MOMOIIbI0 YPaBHEHUU U HEPABEHCTB.
[IpumeHeHne ypaBHEHMII M HEpPaBEHCTB K PELICHUI0O MAaTEMaTU4YECKHX 331ad M 3aJad U3 Pa3IM4HbIX
obyacTell HAYKU U peaibHON KHU3HU.

DOyHKIUA U TpapuKn

OyHKIMsA, cnocoObl 3ananus GyHkuuu. B3anmuo odpatHbie ¢pyHkuuu. Komnosunus ¢ynkmuid. ['paduk
GbyHKIMH. DeMeHTapHbIe Tpeodpa3oBanus rpapukoB GyHKIIHHN.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkumn. Hymu Qynkuuu. IIpomexyTku
3HaKomocTossiHCTBA. UYérHple u  HeuérHble ¢yHkiuu. Ilepuogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (QYHKUHMU. MakCUMyMbl U MMUHMMyMbI QyHkuuu. Hambompiiee v HauMeHbIlIee 3HA4YEHUS
(GYHKIIUY HA TPOMEKYTKE.

JlvneitHas, KBaJpaTHUHAs U APOOHO-TMHEHHas QYyHKIHUU. DJIEMEHTAPHOE HCCIENIOBAHME U MOCTPOCHHE
UX Ipa(uKoB.

CreneHHass (yHKUHS C HaTypaJbHbIM W ILelbIM Ioka3ateneMm. EE cBoiictBa u rpaguk. CoiictBa u
rpaduk KOpHS N-O¥ CTeneHW Kak (yHKIUKA OOpaTHOM CTENEHH C HATYpaJIbHBIM MTOKA3aTEIEeM.



[TokazaTenbHas u jorapudmuueckass (GyHKIUU, UX CBoiicTBa M rpaduku. Mcnonb3oBanue rpaukos
(GYHKUMH 1151 pellieHusl ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OINpeJeJIeHHe TPUTOHOMETPUUECKUX (QYHKIMH  UYHCIOBOIO
apryMeHTa.

@OyHKIMOHAIBHBIE 3aBHCHUMOCTH B peaJbHBIX IpoleccaXx U sBIEHUAX. ['paduku  peasbHBIX
3aBMCHMOCTEHN.

Hayana maTteMaTH4ecKoro aHajau3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a/JaHUs MOCIenoBaTeIbHOCTEH. MeTon MareMaTH4ecKOW WHIYKIUU.
MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIEA0BATENBHOCTH. MICTOPHS BOSHUKHOBEHHUS MAaTEMATUYECKOI0 aHaIN3a
KaK aHaJIn3a OECKOHEYHO MAaJIBIX.

Apupmernueckass U TeoMeTpHueckas mporpeccuu. beckoHeyHO yObIBarolmas reoMeTphyYecKast
mporpeccusi. CymMMa OCECKOHEYHO  YOBIBarOIIeH TeoMerpuueckod mporpeccuu. JIuHeWHbId U
SKCIIOHEHIMAIbHbIM pocT. Yucno e. dopmyna cilokHBIX HOPOLEHTOB. lcronb3oBaHHWE MPOrpeccuu ist
pelIeHNs peallbHbIX 3a4a4 MPUKJIAJHOIO XapaKTepa.

HenpepriBHble QyHKIMU U UX cBoWcTBa. ToukM pa3pbiBa. ACUMNTOTH rpapukoB (yHkuui. ColicTBa
(YHKUMI HENpepbIBHBIX HA OTpe3Ke. MeTox MHTEepBajIoB AJis pelieHus: HepaBeHCTB. [IpuMeHenne cBoiicTB
HENPEepBIBHBIX (DYHKIUHI 1JI peleHus 3aaad.

IlepBass u BTOpas mpousBoiHble (QyHKIUH. OnpeneneHue, reoMeTpUdecKuid U (GU3NUECKUN CMBICI
IIPOU3BOJIHON. Y paBHEHUE KacaTeNnbHOM K rpaduKy (QyHKIUH.

[TpousBoaHble 351eMeHTapHbIX GyHKUMNA. [Ipon3BogHAS CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
(byHKIMH.

MHoKecTBa H JIOTHKA

MHoecTBO, Olepallud HaJ MHOXKECTBAMH M MX cBoicTBa. J{narpammel Oinepa—BenHa. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOI'O ammnapara i1 ONMCAHMs PEAbHbIX IPOLECCOB W SBJICHUH, MpPU PEIICHUU
3aJa4 U3 IPyTUX y4eOHbIX IIPEIMETOB.

Omnpenenenue, Teopema, CBOHCTBO MaTeMaTHYECKOro OOBEKTa, CIEIACTBHE, J0Ka3aTeNIbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS.

11 KUIIACC

Yucsia v BHIYUCTCHUSA

Harypanbubie u nensie yucna. [IpuMeHeHre Tpu3HaKoB JEIUMOCTH IETBIX YHCEel, HANOOMbIINN 00t
nemutens (nanee — HOJ/I) u Haumenbiee obmee kpatHoe (nanee — HOK), ocTtaTkoB mo Monysto, anropurma
EBkimaa nis pemieHus 3aaad B LENbIX YUCTaX.

KommiekcHbie yncna. AnreOpandeckas 1 TpPUTOHOMETpHUecKass (pOpMBbI 3alTUCH KOMIUIEKCHOT'O YHcIa.
Apudpmerrueckre omnepauud ¢ KOMIUIEKCHBIMHM uHuciaMH. M300paxkeHHe KOMIUJIEKCHBIX YHCel Ha
KoopauHaTHOH mockoctd. @opmyita Myaspa. KopHu N-oi crenenu u3 KOMIUIEKCHOro uyncia. [Ipumenenue
KOMIUIEKCHBIX UM CEJl JJIs pelieHUs] GU3NYECKUX U T€OMETPUYECKUX 3a/1ay.

YpaBHeHus M HEPaBEeHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHUN M HEpPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CHUCTEMBI-CIIEACTBHUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

O160p KOpHEHl TPUrOHOMETPHUUECKUX YPAaBHEHHM C IMOMOILBIO TPUI'OHOMETPUYECKOH OKPYXHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS] [T0KA3aTEIbHBIX U JIOTapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEH CTB.

OCHOBHBIE METOABl PEIIEHUS CUCTEM M COBOKYIHOCTEH pPalUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTEeNbHBIX U JIOTApH(MHUUECKUX YPaBHECHUH.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpumeHeHne ypaBHEHMI, CHCTEM M HEPAaBEHCTB K PELICHHI0 MAaTEMAaTHMYECKHX 3a/Jad W 3a1ad M3
pa3IMYHBIX o0acTell HAYKH U peaibHOM KU3HU, UHTEPIPETALUs TOJYyYEHHBIX PE3yIbTaTOB.

DOYHKUMU U TPAPUKH

I'paduk xommosnuuu ¢pyHkumid. ['eomerpuyeckne oOpa3bl ypaBHEHHH M HEPAaBEHCTB Ha KOOPIMHATHOU
IIJIOCKOCTH.

Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U I'paUKy.



['papuueckre MeTOABl pEUICHMs] YpaBHEHHIH M HepaBeHCTB. ['paduueckue MeToIbl pelieHHs 3ahad C
rapaMeTpaMH.

Hcnonp3oBanue rpadukoB (yHKIOMM A7 MCCIeIOBaHUSA IPOLECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HHMKAIOT IPU PELICHNUH 33124 U3 JPYTUX y4eOHbIX MPEAMETOB U PEalbHOM KU3HHU.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3A

[TpruMeHeHue MPOU3BOIHON K McCIeI0BaHUIO (DYHKIIMM Ha MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxaenue
HanOObIIEro 1 HAMMEHbIIEro 3Ha4eHUH HEeNpepbIBHON (QYHKIIMHU Ha OTPE3KE.

IIpumeHeHne NPOM3BOMHON IJIs1 HAXOXKACHHWS HAWIY4YLIErO pPEIICHHWs B NPUKIAIHBIX 3adadax, s
OIpeIeNIeHNs CKOPOCTU M YCKOPEHHMS ITpoliecca, 3aJaHHOTro GOopMyIIoi nin rpadukom.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO TiepBooOpa3HbIX. I[lepBooOpaszHbIE »IEMEHTapHBIX (YHKIUH.
[TpaBuia HaXOXKIEHNUS TIEPBOOOPAZHBIX.

Wuterpan. ['eomerpuueckuil cMbIc MHTErpajia. BerancineHnue omnpenenéHHOro MHTErpaia mo gopmyie
Herorona-Jleitbnuna.

[TpuMeHeHue HHTErpaia s HaX0XKEeHUS IIIOIael MIoCcKuX GUryp u o0bEMOB reoOMETpUIECKUX TeEl.

[Tpumepsl pemenuil auddepeHnuanbHbIX ypaBHEeHHH. MaTemMaTHueckoe MOJEIUpPOBAHHE PpEabHbIX
IIPOLIECCOB € MOMOIIBIO T PepeHIInanbHbIX YPaBHEHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHH) HA VPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpask1aHCKOT0 BOCIIUTAHMS ¢

chOPMHPOBAHHOCTh TPAKIAHCKON MO3UIMHM OOYYAIOMIETOCsS KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JICHA
poccuiickoro o0IiecTBa, MPEACTaBIEHHE O MaTeMaTHYECKHMX OCHOBaX (DYHKIIMOHHPOBAHUS pa3IMYHBIX
CTPYKTYp, SBJEHUW, TMPOIEAYyp TIpaxaaHCKOro oOmiecTBa (BBIOOPBHI, ONPOCHI M JIPYroe), YMEHHUE
B3aMMOJICHCTBOBATH C COI[UATBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (QYHKIMSIMH U HA3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTh POCCHICKON T'PakKIaHCKOW MICHTUYHOCTH, YBaXXKEHUSI K MPOILJIOMY U HACTOSIIEMY
POCCHIICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHWE K JOCTIDKCHHUSIM POCCHICKUX MAaTeMAaTUKOB H
POCCUICKOM MaTeMaTU4€CKOW WIKOJIbI, UCIIOJIb30BAaHUE ITUX JOCTUKEHHUM B JPYrMX HAayKaX, TEXHOJOTHUSX,
cdepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHME JAYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoaa, chOPMUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHUS,
ATHUYECKOTO MOBENICHUS, CBA3aHHOTO C MPAKTUYCCKUM MTPUMEHEHUEM JIOCTHIKEHUN HAYKH U JIEITEIbHOCTHIO
y4€HOro, OCO3HAaHHE JIMYHOT0 BKJIaJa B IOCTPOEHHE YCTOWYUBOrO Oy1yIIEero;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUSA:

ACTETMUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAS 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW, 0OBEKTOB,
3a/1a4, peuieHui, BOCIPUUMYHUBOCTb K MATEMATHYECKUM aCIIEKTaM Pa3IMYHbBIX BUJIOB UCKYCCTBA;

5) pu3nuecKkoro BOCHIUTAHUS:

cOpPMUPOBAHHOCTh YMEHHUS MPHUMEHSITh MaTeMaTU4YeCKUe 3HAHMS B HWHTEpecax 370pOBOr0 H
6e3omacHoro obpasza >KHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHUE,
cOaaHCUpOBaHHBIA PEXUM 3aHATHI M OTAbIXa, peryispHas (¢u3nyeckas aKTUBHOCTbB), (hU3HUYECKOe
COBEPIIIEH CTBOBAHME MPHU 3aHITUSIX CITIOPTHUBHO-030POBUTEIHHON JEATEIILHOCTHIO;

6) TPy10BOr0 BOCIMTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TpPYAOTIOOMs, WHTEpeC K pa3IuvHbM chepam
po(hecCHOHaNBHON eATETbHOCTH, CBS3aHHBIM C MaTEMATHKOW M €€ MPUIIOKEHUSIMH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BHIOOp OyayIiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC MJIAHBI, TOTOBHOCTH
U CHOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHWI0O M CaMOOOPA30BaHMIO Ha TPOTSHKCHHHM BCEH JKHU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTUIO B PEIICHUH MPAKTUYECKUX 33/1a4 MaTEeMaTHUECKON HaNpaBIEHHOCTH;

7) IKOJIOTHYeCKOT0 BOCTIUTAHUS:

chOPMHPOBAHHOCTh JKOJOTMYECKOM KYJIbTYypbl, MMOHMMaHHWE BIUSHUS COLUATHHO-35KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBLHOM Cpenbl, OCO3HAHME TJIO0AJIBHOrO0 XapakTepa
9KOJIOTUYECKUX IMPOOIEM, OPHEHTAllUs Ha MPUMEHEHHE MaTeMAaTHYEeCKHX 3HAHWH ISl PElIeHHs 3a7ad B



00J1aCTH OKpY’KaroIel Cpelbl, MJIAHWUPOBAHUWE TOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEICTBHMA IS
OKpPY’KAIOILIEH CPEJIbl;

8) HeHHOCTH HAYYHOTI'0 IO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
OOIIECTBEHHOM MPAaKTHKW, TOHUMAaHNE MAaTEMaTHYECKOM HAayKH Kak c(hepbl YeIOBEUYECKOW JeATEIbHOCTH,
9TamoB €€ pa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHs [HUBUJIM3ALNUH, OBJIAJCHUE S3BIKOM MATEMAaTUKU M
MaTeMaTUYECKON KYJIBTYPOW KaK CpPEICTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO H
HCCIIENOBATENHCKYIO IEITeIbHOCTh WHIUBHIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE NeHCTBHS

ba3oBble Jiornyeckue AeMcTBUA:

BBISIBIISITh W XapaKTEPU30BaTh CYIECTBCHHBIC NPHU3HAKK MATEMAaTHYECKUX OOBEKTOB, TOHITHH,
OTHOIICHUI MEXIy MOHITHSAMHU, (OPMYJIUPOBATH ONPEACIICHUs MOHATUN, YCTAHABIMBAThH CYIIIEC CTBCHHBIN
MPU3HAK KJIacCU(UKALINKI, OCHOBAHUSA JJIs1 0000IIEHNS U CPAaBHEHUS, KPUTEPUU TPOBOJUMOI0 aHAIH3A;

BOCIIPUHUMATh, (hOPMYJIMPOBATh M MPEOOPA3OBBIBATH CYXKIEHUSA: YTBEPAUTEIbHBIE M OTpPULIATEIIBHEIE,
€IMHUYHbIE, YaCTHBIE U O0IIME, YCIOBHBIE;

BBISIBJIATh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeurss B (akTax, NaHHBIX,
HAOJIOICHUSIX U YTBEP)KICHUSX, MIPEAJIaraTh KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTHBOPEUHIA;

JienaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M MHJIYKTUBHBIX YMO3aKIJIIOUEHMI,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

MPOBOJUTh CaAMOCTOSITENIHO JIOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHUH (mpsMble W OT
MPOTUBHOI0), BBICTPAWBATH ApPryMEHTAIMIO, MPUBOAUTH HPUMEPHI M KOHTPIPUMEPHI, OO0OCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BHIBOJIBI,

BBIOMpATh CIOCOO pelieHus y4eOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapUAaHTOB PEIICHHS, BHIOMPATH
HanOosee MOAXOASAIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarelbCcKue JeiicTBUA:

WCI0JIb30BaTh BOIPOCHl KaK HMCCIENOBATEIbCKHI WHCTPYMEHT MO3HAHUS, (OPMYIMPOBATH BOMPOCHI,
¢buKcHupyromme MpoTUBOpeUne, MpodiIeMy, yCTaHaBJIUBAaTh MCKOMOE W JIaHHOE, ()OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMI0, MHEHHE;

MPOBOJUTh CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, HCCIEOBAHUE 110 YCTAaHOBJICHHIO
0COOEHHOCTE MaTEMaTHYECKOTO OOBEKTa, SBJICHMS, MPOLecca, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, IPOI[ECCAMU;

CaMOCTOSTENILHO (HhOpMYJIMpOBaTh OOOOIICHHS M BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
UCCJIEZIOBAHHUS, OLIEHUBATh JOCTOBEPHOCTbH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000 LIICHMIA;

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIIBUTATh MPEATIONOKEHHUS O €r0 Pa3BUTUU B
HOBBIX yCJIOBUSX.

Pabora c nnopmanumeii:

BBISIBJIATH JeQUIUTH WH(OpMAIMU, JAHHBIX, HEOOXOAMMBIX JUIsi OTBETa HAa BOMPOC U JJS PEIICHUS
3a/1a4y;

BbIOMpaTh MHPOPMAIUIO M3 WCTOYHHKOB DPA3IUYHBIX THUIIOB, aHATU3UPOBATh, CHUCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATH MH(POPMAIUIO PAa3TUIHBIX BUOB U (DOPM MPEACTABICHUS;

CTPYKTYPUPOBATh HH(POPMALIUIO, IPEACTABIATE €€ B Pa3IUYHBIX ()OpMax, WILTIOCTPUPOBATH rpaduuecku;

OIICHUBATh HAJAEKHOCTh WH(POPMAIIUU TTO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTE PUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCAIbHbIC Y4eOHbIe NeHCTBHS

OO0menne:

BOCIIpUHUMATh U (OPMYJIHNPOBATH CYXJEHUS B COOTBETCTBHM C YCIOBMSIMH M IIEJIIMU OOILEHUS, SICHO,
TOYHO, TPaMOTHO BbIpakaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 110
XOJy peuIeHus 3a/1aui, KOMMEHTUPOBATh NOJIyY€HHBIN PE3yJbTarT;

B XOze OOCYXICHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbI, MpPOOIeMbl, peraeMon
3a/1a4i, BBICKA3bIBATh UJICH, HALICJIICHHBIE HA IIOMCK PELICHUS, COMIOCTABIIATh CBOU CYKICHHUS C CYKICHUAMHU
APYTHX YYaCTHHKOB JHajiora, oOHApyXMBaTh pa3jM4yde M CXOACTBO IO3UIMH, B KOPPEKTHOW Qopme
(opMyIMpOBaTh Pa3HOIJIACUS, CBOM BO3PAXKECHMUS;



HOPEACTABIIATh PE3yIbTaThl PELIECHUS 3aJadM, SKCIEPUMEHTA, UCCIIECAOBAHMS, MPOEKTA, CAMOCTOSTEIbHO
BbIOMpaTh (POpPMAT BBICTYIIJICHUS C YUETOM 3aJ]1a4 NPE3EHTAIlMM U 0COOEHHOCTEN ayIuTOPHH.

PerynsiTuBHbIe YHHBepcalbHbIe yueOHbIE qeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AlTOPUTM pEUICHHS 3a7add, BBIOMpPATh CHOCOO pEIIeHUs C Y4ETOM HMEIOIIUXCS
peECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BApPUAHTHI PELICHUN C
y4€TOM HOBOM HH(POPMAIIHIH.

CaMOKOHTPOJ/I1b, IMOUMOHATbHbIN HHTEJJIEKT:

BIIQJICTh HABBIKAMH I[IO3HABATENLHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU W
MBICITUTENLHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJISI TIpoIiecca
U pe3yJibTaTa pelieHus MaTeMaTHYeCcKOi 3a1auu;

MPEIBHUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TpPU PEIICHUM 3a]la4d, BHOCHUTh KOPPEKTHUBHI B
JESITEIBHOCTh Ha OCHOBE HOBBIX 00CTOSITEIIHCTB, IAHHBIX, HAMICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEId M YCIOBUSAM, OOBSCHATH NPUYMHBI JIOCTHXKCHHUS WU
HEJOCTIKEHUS PE3yIbTATOB JIEATEIbHOCTH, HAXOAUTH OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMAaTh U HUCIOJNB30BAaTh MPEUMYIIECTBA KOMAHIHOM M WHIMBHUAYaJdbHOW pabOThl MpHU pELICHUU
yueOHBIX 3aJa4, IPUHUMATH L€Jb COBMECTHOW [AEATEIbHOCTH, MJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacnpenensats BUIbI padoT, 10roBapUBaThCs, 00CYKAATh MPOIECC U pe3ynbTaT paboTsl, 06001aTh
MHEHHUS HECKOJIbKUX JIIOJIEH ;

y4acTBOBaTh B TPYMMOBBIX (opmax paboTel (0OCYkIeHHs, OOMEH MHEHUW, «MO3TOBBIC HITYPMBD» H
WHBIE), BBIMOJIHATH CBOIO YacCTh pa0OTHl M KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMHU WICHAMH KOMAaHJbI,
OLIEHMBATh Ka4€CTBO CBOET0 BKJIaJa B OOLIMI MPOJYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJIEV CTBHU.

NPEJIMETHBIE PE3YJIbTATbBI

K xonmy obyuenus B 10 kjacce oOydarommiics MOIYyYUT CIEAYIOUIME MPEIMETHbIE Pe3ylbTaThl MO
OT/ENBbHBIM TeMaM pabdoueil mporpaMMmsel yueOHOro Kypca « Anredpa ¥ Hayajaa MaTeMaTH4deCKOT 0 aHaJIu3ax:

Yucia 1 BLIYHCIICHUA:

CBOOOJIHO OMEpPUPOBATH MOHATHSAMH: pPAlMOHAIBHOE YHCIO, OECKOHEYHas IMeproauyecKkas aApoosb,
MIPOLIEHTBI, HUPPALMOHAIBHOE YHUCJIO, MHOXXECTBA PALMOHAJIBHBIX M JEUCTBUTENBHBIX 4YMCEN, MOAYJb
JIEMCTBUTEILHOIO YHCIIA;

OPUMEHSTH pOoOM M MPOLEHTHI JUIsl PelIeHUs NMPHUKIATHBIX 3a7a4 U3 Pa3jIMYHBIX OTpaclieil 3HaHUMN U
peaNbHOMN KU3HU;

OPUMEHSTh NPUOTMHKEHHBIE BBIYMCICHUS, IMpaBUia OKPYIJIEHUS, MPUKUIKY M OIEHKY pe3yJibTaTa
BBIYHCIICHUI;

cBOOO/IHO ONEpUpPOBATH MOHATUEM: CTEIIEHb C LIEJIBIM [TOKa3aTeIeM, UCIIONIb30BaTh NOAXOAAILYI0 GopMy
3aMKCcH 1€ CTBUTENBHBIX YUCEN AJIs PELLIEHUS IPAKTUYECKUX 3a/1a4 U NIPEICTaBICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHSATUEM: apU (PMETUUECKUI KOPEHb HATYPaJIbHOW CTEMNEeHH;

CBOOOJIHO ONEPUPOBATH MOHSATHEM: CTEIIEHb C PAllMOHAJIHLHBIM MTOKA3aTeNIeM;

CBOOOJIHO ONEPUPOBATH MOHATHAMHU: JIOTaprU(M YKcia, JECITUYHBIE U HATypaJbHbIE JorapudMsbl;

CBOOO/IHO OIIEPUPOBATH MOHATUSAMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOI'O apr'yMEHTa;

OINEepUPOBATh MOHATUSAMU: APKCUHYC, apKKOCHHYC U apKTAHT€HC YHUCIOBOI'0 apryMeHTa.

YpaBHeHusI M HEpaABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHSATUSIMH: TOXKIECTBO, YPaBHEHHE, HEPAaBEHCTBO, PABHOCHIILHBIC YPAaBHEHUS H
ypaBHEHU-CIIEICTBHS, pABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pA3UYHBIE METOAbl PELICHHS pALUOHAIBHBIX W JIPOOHO-pallMOHATBHBIX ypaBHEHUH,
MPUMEHSTH METOJl HHTEPBAJIOB JJIs PEIIECHUs HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM MEepPeMEHHOM, MHOroWJieH C IeJIbIMHU
K03 HUIMEeHTaMd, KOPHU MHOTO4YJIEHA, MPUMEHATH JeJeHHEe MHOro4YjeHa Ha MHOTOYJIEH C OCTAaTKOM,
teopemy besy u reopemy Buera nis pemenus 3anau;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHENHBIX YPaBHEHUH, MaTPULIA, ONPEAEIUTENb MaTPULIb
2 X 2 ¥ ero reoMeTpUYECKUI CMBICI, UCIOJIb30BaTh CBOWMCTBA OMpPEAEINUTENS 2 X 2 NI BBIYMCIECHUS €ro
3HAYEHMs, MPUMEHATh ONPENEIUTENN [JJsI PEIIeHUs CHCTEMbl JMHEWHBIX YpaBHEHHH, MOJEINpPOBATh



peaJibHble CUTYallUH C MOMOIIBI0 CUCTEMBI JIMHEHHBIX ypaBHEHUH, MCCIEA0BATh MOCTPOECHHBIE MOJEIN C
MIOMOIIbIO MATPUIL U ONPEAESIUTECH, MHTEPIPETUPOBATH OTYUEHHBIN PE3ybTaT;

UCII0JIb30BaTh CBOMCTBA AEHCTBUI ¢ KOPHAMMU AJIs IPeoOpa30BaHUS BBIPAKECHUIH;

BBINOJHATh NPEOOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COAEP)KALIMX CTENEHH C palMOHAJIBHBIM
[I0Ka3aTeNeM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB JIJIsl MpeoOpa3oBaHus JIorapu PMUUECKUX BbIPasKEHUM;

cBOOOJIHO OIIEPUPOBATH MOHATUAMU: UppallOHAIbHbIE, TI0Ka3aTebHbIE U JIOrapu(pMUUECKIE YpaBHEHNUS,
HAXOJUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX MIEPEX0J[0B UITH OCYILECTBIISIS MPOBEPKY KOPHEH;

INPUMEHATh OCHOBHBIE TpPUTOHOMETpUYEeCcKHe (OPMyYIBl Il MPeoOpa3oBaHUsS TPUTOHOMETPHYECKUX
BBIPAXKEHUN;

CBOOOJHO ONEpUPOBATH IOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHUE, INPHUMEHSATh HEOOXOIMMbIe
(dbopMyIbI 17151 pelIeHrs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHUIH;

MOJIETUPOBATh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAXKEHUS, YpaBHEHHS,
HEpaBEHCTBAa MO YCJOBUIO 3aJaud, MCCIEAO0BAaTh IMOCTPOCHHBIE MOJEIU C MCIOJIb30BAaHUEM almapaTa
anreopol.

@DOyHKIUU U rpapuKn:

CBOOO/IHO OIEpUpPOBaTh NOHATUAMU: (DPYHKLHMS, CHOCOOBI 3aJaHus (PyHKLUMH, B3aMMHO OOpaTHBIE
GYHKIIUY, KOMITO3UIIHS QYHKIUHA, TPaguK (YHKIIUU, BBITOIHSITH 3JIEMEHTapHbIC Mpeodpa3oBaHus rpaukon
(byHKIINIH;

CBOOOJIHO ONEpPUPOBATH MOHATUAMHU: O0JACTh ONPEAETICHUS U MHOXKECTBO 3HAYCHUH (YyHKIMM, HYJIH
(YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: UYETHbIE W HEuETHble (QYHKIUH, NEPUOJUYECKUE (QYHKIIHUH,
MIPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl 1 MUHUMYMbI (DYHKLMH, HauOOJIb1lIee U HaUMEHbIIEee
3Ha4yeHue (PyHKIMU Ha TPOMEXYTKE;

CBOOOJHO ONEpUPOBATh MOHATHAMM: CTENEHHas (YHKLIHS C HATypaJbHBIM M LEJNbIM IIOKa3aTeJeM,
rpadMK CTENEHHOH (QYHKIMHU C HATypajbHBIM M LIENBIM IOKa3aTesieM, Irpaduk KOpHS N-Oi cTemeHu Kak
¢byHKIIMM 00paTHOM CTEMEHU C HATypaJlbHbIM [10Ka3aTeleM;

OlepUpoOBaTh TMOHATHUAMHU: JIMHEHHAs, KBaJpaTH4Has M JpOOHO-TUHEWHas (YHKIUHU, BBITOIHSIThH
3JIEMEHTapHOE UCCIIEI0BaHNE U TOCTPOCHHUE UX TPaPUKOB;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMHU: TOKa3aTeldbHas W Jorapupmuueckas (yHKIUH, UX CBOMCTBA U
rpaduKy, UCIOIb30BaTh UX IpaduKu AJIs pelIeHus] ypaBHEHHH;

cBOOO/IHO OlepUpoOBaTh  IMOHSATHSIMMU: TPUTOHOMETPUYECKAasE  OKPY)KHOCTb,  OIPE/AEIIEHUE
TPUTOHOMETPUYECKUX (PYHKIIMHA YUCIOBOT'0 apryMEHTa;

UCIOJIb30BaTh TpapuKu (PyHKIUHN I UCCIIEOBAHUS ITPOLIECCOB M 3aBUCUMOCTEN MPH PEIICHUH 3aa4 U3
APYrux y4eOHBIX IPEIMETOB U peasIbHOM JKHU3HHU, BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX]y BEJIMUNHAMU;

Hauyajna maTeMaTH4eCKOro aHaau3a:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: apUPMeTHUecKass W TeoMeTpHuecKas Iporpeccus, O0ECKOHEYHO
yObIBarolasi reoMerpuueckasl Mporpeccusi, JUHEWHBIH M 3KCIOHEHIUAIbHBI poCT, (opMysa CIOKHBIX
IIPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

UCII0JIb30BaTh POIPECCUU JUIS pEIIeHHsI peasIbHBIX 3a]jau IPUKJIIAHOI0 XapaKTepa;

CBOOOJIHO OIEpPUPOBATH MOHATUAMH: I1OCIIEIOBATEIBHOCTb, CIIOCOOBI 3a/aHus IMOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE M OTpaHUYEHHBIE IMOCJIEIO0BATEILHOCTH, MOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTEMaTHYECKOI O
aHaJIM3a KaK aHajm3a OECKOHEYHO MaJbIX;

CBOOO/IHO OIEpUPOBATh IOHSITHUSMU: HENpPEPbIBHbIE (DYHKIMU, TOYKH pas3pbiBa rpaduka (GyHKIHH,
ACUMIITOTHI I'paduKa (yHKIIHMH;

CBOOOJHO OIEpUpOBATH IOHATHEM: (YHKIMS, HENpepblBHAsE Ha OTpe3Ke, NPUMEHATh CBOWCTBA
HETPEePHIBHBIX (DYHKLUI IS pelIeHus 3a/1a4;

CcBOOO/IHO ONEpUpOBATh MOHIATHIMM: MepBas U BTOpasi MPOU3BOHbIE (YHKILIMHU, KacaTelnbHas K rpaduky
byHKINN,

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IMPOW3BENEHHUS, YACTHOIO M KOMIIO3MIMM ABYX (YHKUWH, 3HATH
IIPOM3BOHBIE 3JIEMEHTAPHBIX (YHKIUI;

UCIOJIb30BaTh F€OMETPUUECKUN U (PU3HUECKUI CMBICI IPOU3BOAHOM JJIs peLIeHUs 3a1ay.

MHo:xecTBa M J10rMKa:

CBOOOJIHO OIIEPUPOBATH MOHATUSAMHU: MHOXECTBO, ONepalli HaJl MHOXKECTBaMU;



UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil ONUCaHUS PEaJIbHBIX NPOLIECCOB U SBIICHUM,
IIPU PEIIEHUH 3a7a4 U3 APYTUX y4eOHbIX IPEIMETOB;

CBOOOJHO OINEpPUPOBaTh TMOHATUSAMU: OIpEICIIEHHuEe, TeopeMa, YpaBHEHHUE-CIEICTBHE, CBOWCTBO
MaTeMaTHYECKOro 00bEKTa, J0Ka3aTENbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenust B 11 kjacce oOydarommiics MOTYyYUT CIEAYIOUIME MPEIMETHBIC Pe3ylbTaThl MO
OT/EJIbHBIM TeMaM pabouell mporpaMmsel yueOHOro Kypca « Anredpa ¥ Hayajaa MaTeMaTUYECKOT O aHaJIN3ay:

Yucsia M BBIYMCICHUSA:

CBOOO/IHO ONEpUPOBATH MOHATUSAMH: HATypajbHOE U I1€JI0€ YHMCIIO, MHOXECTBA HATypaibHbIX M IEIbIX
YuCell, UCMOJb30BaTh Npu3Haku Aenumoctu mnensix yucen, HOJl u HOK HaTypanapHBIX uncen 1Js peuieHus
3a/1a4, MPUMEHATh alropuT™ EBkinaa;

CBOOOJIHO ONEpPHPOBATh MOHSITHEM OCTaTKa IO MOJYIIO, 3alUCHIBATh HATYypaJbHBIC YHCIA B PA3TUYHBIX
MO3UIIMOHHBIX CHCTEMax CUMCIICHUS;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMIUJIEKCHBIX YHCeT,
MPEJCTaBIATh KOMILJIEKCHBIE 4YHCJIa B anredpanyeckoil M TPUTOHOMETpPHUECKOH (opme, BBIMOIHSITH
apu(pMeTHIECKUE ONEPALNHI C HUMHU U U300pakaTh Ha KOOPAMHATHON MIOCKOCTH.

YpaBHeHus M HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh TMOHSATUSAMU: HpPpPALMOHAIBHBIE, IIOKa3aTelIbHbIE U JiorapupmMuyecKkue
HEPABEHCTBA, HAXOIUTh UX PELICHUS C TOMOILBIO PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYIIECTBIISATh OTOOP KOPHEH NMPH pelIeHUH TPUTOHOMETPUYECKOTr0 YpaBHEHUS;

CBOOOJIHO ONEpUPOBATh MOHSATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSAThH HEO0OXOauMbIe
(hOpMYJIBI 7151 pelIeHUs OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOO/IHO OIEPUPOBATH MOHITUSIMHU: CUCTEMA U COBOKYITHOCTb YPAaBHEHUN M HEPaBEHCTB, PABHOCHJIbHbIE
CHUCTEMbl M CHCTEMBI-CIIECTBHUS, HAXOJIUTh PEIIEHUS CUCTEMbl U COBOKYIHOCTEH palMOHAJIbHBIX,
UppaIOHATILHBIX, TOKA3aTEIbHBIX U JOrapu(MUYECKUX YPaBHEHU U HEPABEHCTB;

pemaTh palroHalbHbIe, HPPAMOHANBHBIE, IOKa3aTeNbHbIC, JOrapu(PMUUECKUE U TPUTOHOMETPUUYECKHUE
YpaBHEHHMs U HEPABEHCTBA, COJEpKalllie MOAYJIU U apaMeTphbl;

OPUMEHATh Tpaguueckue METOAbl J/JIi pelIeHHs ypaBHEHWH M HEpaBeHCTB, a TakKXke 3aJad C
napaMeTpamu;

MOJIEIUPOBAaTh pealbHbIE CHUTyallMd Ha s3bIKE€ aireOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHHS,
HEPABEHCTBA M UX CHUCTEMBI MO YCJOBMIO 3aJauM, MCCIEI0BATh MOCTPOCHHBIE MOJEIHN C HCIOJIb30BAHHEM
ammapara anreOpbl, HHTepIPEeTUPOBATh MTOMyYEHHBINA Pe3yIIbTaT.

DOyHKUHMU ¥ TPAPUKU:

CTpOUTh TpaduKd KOMIO3MIMHM (YHKIHUI C TMOMOIIBIO 3JIEMEHTAPHOTO HCCIEJOBAHMUS M CBOWCTB
KOMITO3HIIMH JIBYX (PYHKITH;

CTPOHTDH FreOMeTpHUecKre 00pa3bl ypaBHEHMI U HEPABEHCTB HA KOOPAWHATHON TIOCKOCTH;

CBOOO/IHO OIIEPUPOBATH MOHATUAMU: IpaMKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

NPUMEHTh (QYHKLIMH JIJI1 MOJIECTUPOBAHUS U UCCIIEIOBAHUS PEaIbHBIX MPOIECCOB.

Havajsa MmaTeMaTH4eCcKOr0 aHAJIN3A:

UCIOJIb30BaTh MPOU3BOIHYIO AJIs UCCIENOBAHNS (PYHKIIMU HA MOHOTOHHOCTH U DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HAMMEHbIIee 3HaUeHUs (DYHKIIMH HEelIPEPbIBHON Ha OTPE3KE;

HCI0JIb30BaTh MPOU3BOJHYIO JJIsl HAaXOXICHHS HAWJIY4IlEero peuieHUs B IMPHUKIAJAHBIX, B TOM 4YHUCIE
COL[MAJIbHO-?PKOHOMUYECKHX, 3ajadax, IJIsl ONpeAeNeHHs] CKOPOCTM U YCKOPEHHUs Ipoliecca, 3aJlaHHOro
(dhopMyI0ii UM rpaduUKoMm;

CBOOO/IHO  ONEpUPOBaTh MOHATUSMM: IEpBOOOpa3Hasi, ONpeAEHEHHBIH UHTErpajl, HaXOAMUTh
MepBOOOPa3HbIE JIEMEHTAPHBIX (DYHKIIUH M BBIUKCIATH HHTErpa o ¢popmysie HproTona-JIeiOHMIa;

HAXOJUTH TUIOMIA/IN TUIOCKUX (PUTYp ¥ 0O0OBEMBI TEII C TOMOIIBI0 HHTErpaa;

UMETh  TpEeJCTaBJIEHHE O MaTEeMaTHYeCKOM  MOJEIUPOBAHMM HAa  TNPUMEpPE  COCTABIICHUS
muddepeHmaIbHbIX ypaBHEHUH;

pelmaTh NpUKJIAIHbIE 3a7aud, B TOM YHCJIE COIMAIbHO-3KOHOMHMUYECKOIOo M (PU3MYECKOro XapakTepa,
CpeACTBaMH MaTeMaTHYECKOIr0 aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
n/n NpoOrpaMMmel Bcero Kourpoaehre | Ipaxtiieckue o0pa3oBaTesbHbIE
padoTHhI padoThI pecypebi
MHOXeCTBO JeHCTBUTENBHBIX YHCE.
1 MHorouensl. Pannonaibable ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbl IMHEUHBIX
YpaBHEHMI
5 Oynkuuu U rpaduku. CreneHHass QyHKIUS ¢ 19 1
LIEJIBIM [10KA3aTEJIEM
3 ApudMeTnueckuii KopeHb N-0i CTEIICHH. 15 1
WppaunoHanbHble ypaBHEHUS
4 [TokazatenbHas ¢pyHkius. [Toka3aTenpHbIC 10 1
ypaBHEHHUsI
5 Jlorapupmuyeckasi GyHKIIHSL. 18 1
JlorapumMudeckne ypaBHEHHS
6 Tpuronomerpuueckue BEIpaKEHUS U 29 1
ypaBHEHUS
7 IlocnenoBaTenbHOCTH U IPOrPECCUU 10 1
8 HenpepsiBable pyHkuuu. [Iponssognas 20 1
9 [ToBTOpeHue, 0000IIeHNE, CHCTEMATHU3ALIHS 5 2
3HAHUUN
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPorpamMmabl Bcero Kontposnbnere | IpaxTuieckue oOpa3oBare/bHbIE
padoThbI padoThbI pecypes
1 Hccnenoanme QpyHKIUH € TOMOIIBIO 29 1
IIPOU3BOJHON
2 [TepBooOpa3Has 1 MHTETpa 12 1




3 I'paduku TpuroHoMeTpuyecKuX (PyHKIUH. 14 1
Tpuronomerpuieckue HepaBeHCTBA
4 KommuiekcHble uncna 10 1
5 HatypanbHble u nenpie yncia 10 1
5 HppanmonanpHble, TOKa3aTeNbHbIE U 24 1
norapupMuUIECcCKre HEPaBEHCTBA
CucreMbl palMoOHAIBHBIX, HPPAITHOHATHHBIX
7 MOKA3aTEeNbHBIX U JIOTapH(PMHUECKIX 12 1
ypaBHEHUI
8 3ajauu ¢ napaMeTpamu 16 1
9 HOBTO?CHHG, 0000111eHNe, CUCTEMATH3ALIUS 16 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
MNOYPOUYHOE INTAHUPOBAHUE
10 KJIACC
KoJsinyecTBO 4yacoB DJIeKTPOHHBIE
Ne Tema ypoxa Konrpoas | IIpakruuec [ara uu(ppoBbIE
n/n Bceero HbIE KHe H3yYeHUus1 | oOpazoBaTelibHbIE
padoThbI padoThbI pecypchbl
1 | MHOXeCTBO, ONepanuy HaJl MHO)KECTBAMH U UX CBOHCTBA 1
2 | narpammsl Diinepa-Benna 1
3 [IpumeHeHne TeOpeTHKO-MHOXKECTBEHHOT O arapaTa JjIsl pelIeHHs 1
3amaqy
4 Panmonanbubie uncia. OOBIKHOBEHHBIE U JECATUYHBIE POOH, 1
MPOIICHTHI, 0ECKOHEUHBIE TEPUOTUICCKUE TPOOH
5 Panmonanbubie uncia. OOBIKHOBEHHBIE U JECATUYHBIE POOH, 1
MPOIIEHTHI, 0ECKOHEUHBIE TEPUOTUIECKUE TPOOH
6 | [Ipumenenue npoOeil u MPOIEHTOB JIJIsl pEeIIeHHs MPUKJIAIHbIX 33129 1
7 | Ilpumenenue npoOeil 1 MpOLEHTOB JIJIsl pelIeHHs MPUKJIaIHbIX 33124 1
8 | HelicTBUTENBbHBIC Ynciia. ParimoHaIbHBIC U UPPAllMOHAIBHBIC YHCTIA 1
9 | Apudmernyeckue onepanuu ¢ 1€ CTBUTEIbHBIMU YHCIIAMH 1
10 | Moaynb 1eHCTBUTEIILHOTO YHCJIA U €T0 CBOWCTBA 1




[TpuGnuxkEHHBIEC BBIUMCICHHUS, IPABUIIA OKPYTJICHUS, IPUKU]IKA U

11 % 1

OLICHKA Pe3yJibTaTa BHIYUCICHUI
M

12 OCHOBHBIE METO/IbI PELIECHUS 1EJIbIX U IPOOHO-palliOHATBHBIX 1
YpaBHEHUU U HEPABEHCTB

13 OCHOBHbIE METO/BI PELICHUS LIENBIX U JPOOHO-paIlIMOHATBHBIX 1
YpaBHEHUI 1 HEPABEHCTB

14 OCHOBHBIE METOABI PELICHUS LIENBIX U TPOOHO-pAI[MOHATBHBIX 1
ypaBHEHHI U HEpaBEHCTB

15 MHoOrouJieHsl OT OJTHOW NEpEMEHHOM. JleneHne MHOrowJIeHa Ha 1
MHOrousieH ¢ ocratkoM. Teopema besy

16 | MHorouseHnsl ¢ nensiMu ko3 punmentamu. Teopema Bueta 1

17 | Pemenue cucTeM JIMHEWHBIX YpaBHEHUI 1

18 | Pemienue cucTeM JIMHEHWHBIX YpaBHEHUI 1
Matpuna cucreMsl JMHEHHBIX ypaBHEeHUN. OnpenenuTenb MaTPULIbI

19 | 2x2, ero reoMeTpUUECKUIl CMBICI U CBOWCTBA; BHIYMCIIEHUE €TI0 1
3HAYEHUS

20 OnpenenuTesib MaTpULbl 2X2, €ro FreOMETPUUECKUN CMBICIT U 1
CBOWCTBA; BHIYHMCIICHHE €T0 3HAUEHUS

21 [IpumeHeHue onpenenuTes 1 peIIeHUs] CUCTEMBI JIMHEHHBIX 1
YpaBHEHHI

29 Pemenne npukiaHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI JTMHEHHBIX 1
YpaBHEHUI

23 Pemenue npukiaHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI JTMHEHHBIX 1
YpaBHEHUI

24 KonTpoJsbHas padora: "PannonanbHble ypaBHeHHUS U 1
HepaBeHCTBa. CHCTEeMBbI JIMHEHHBIX YPABHEHHIT"

o5 ®dyHKIWsA, CocoObl 3a1aHus GyHKIIMKA. B3anMHO oOpaTHbIC PYHKITUH. 1
Komnosunus GpyHkuuii

26 ['padux ¢pyHkuu. DneMeHTapHble Ipeodpa3oBaHus rpaduKos 1
byHKIUH

27 O6nacTh onpeaeaeHns 1 MHOXKECTBO 3HaueHu# Gpynkuun. Hymu 1
¢bynkuun. [TpoMexyTku 3HaK MOCTOSTHCTBA

28 Yértabie u HeuéTHbIe GyHKIUU. [lepuonnyeckue GyHKIUH. 1

HpOMe)KYTKI/I MOHOTOHHOCTH (bYHKI_[I/II/I




MaxkcumyMmbl 1 MUHUMYMBI pyHKIIMH. HanGomnbIiiee 1 HauMeHb1Iee

29 3HaueHNe PYHKIUU Ha IPOMEKYTKE .

30 | JIuneitHas, KBajipaTHIHAS B IPOOHO-TMHEHHAS DYHKIIMH 1

31 | DneMeHTapHOE HCCIEA0BAaHUE U TOCTpOeHHE rpadukoB 3TUX PyHKUUH 1

32 | DneMeHTapHOE HCCIEIOBaHUE U MOCTPOeHHE rpadukoB dTUX QyHKINH 1

33 | Cremnensb ¢ nenbiM mokazatenem. bunom Hetotona 1

34 | Cremens c 11enbIM mokasateiieM. bunom Herotona 1

35 CrenenHasi yHKIHsSI ¢ HATYPAIBLHBIM H I[EJTbIM TTOKa3aTeneM. E¢ 1
CBOICTBa U TpauK

36 KonTpoasnas padora: "Crenennasa pynkuus. E€ cBoiicTBa u 1
rpaguk"

37 | Apubmernueckuii KOpeHb HaTypaJIbHOW CTEMEHU U ero CBOWCTBA 1

38 | Apudmerndeckuii KOPSHb HATYPAJIbHON CTEMICHH U €ro CBOWCTBA 1

39 [Ipeobpa3oBaHuUs YHCIOBBIX BBIPAXKCHHIA, COACPIKAIINX CTCIICHA U 1
KOPHHU

40 [IpeoOpa3oBaHMsI YN CIOBBIX BRIPAKEHHUH, COAEPIKALIUX CTCIICHH U 1
KOPHHU

a1 [Ipeobpa3oBaHus YHCIOBBIX BBIPAXKEHUA, COAEPIKAIINX CTETICHA U 1
KOPHU

42 WppanmonansHbie yPaBHCHIS. OCHOBHBIC METO/BI PEIICHUS 1
UppaIOHATBHBIX YPaBHEHUH

43 WppatrioHaabHbIe YPABHCHUS. OCHOBHBIE METO/IbI PEIICHUS 1
UppaloHaJIbHBIX YPaBHEHUN

44 WppanuonanbHbIe yPaBHEHIA. OCHOBHBIE METO/IBI pPELIEHUS 1
UppaloHaJIbHBIX YPaBHEHUH

45 | PaBHOCUIIbHBIE IEPEXO/Ib] B PEIICHUU UPPALMOHAIbHBIX YPaBHEHUN 1

46 | PaBHOCHIIbHBIC TIEPEXOJIBI B PEIICHUU HPPAIIOHATHHBIX YPAaBHEHUHN 1

47 | PaBHOCUJIbHBIE ITEPEXOJIbI B PEHICHUN UPPAIlMOHAJILHBIX YPAaBHEHHI 1

48 | PaBHOCUJIbHBIE TIEPEXO/Ib] B PEIICHUU UPPALIMOHATIbHBIX YPaBHEHUN 1

49 CaoiicTBa u rpaduk KOpHS N-0if cTeneHu kak GpyHKunuu oOpaTHOM 1
CTCIICHU C HATYPAJLHBIM MTOKa3aTeIeM

50 CaoiicTBa u rpaduk KOpHS N-0if cTeneHu kak GpyHKuun oOpaTHOM 1

CTCIICHU C HATYpPaJIbHBIM ITOKAa3aTCICM




KonTtpoubHas padora: "CoiicTBa U rpaguK KOpHS N-0H

o1 1
creneHu. MppanuonanbHble ypaBHeHus'"'
52 | CrerneHb ¢ palliOHAJIbHBIM [TOKa3aTeJIeM U €€ CBOMCTBA 1
53 | CremneHb ¢ pallMOHAJIBHBIM MTOKA3aTeJIeM U €€ CBOWCTBA 1
54 | CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTeNIeM U €€ CBOMCTBA 1
55 | IlokaszarenpHas GpyHKIMs, €€ CBOMCTBA U rpaduK 1
56 | Mcnonp3oBanue rpaduka QyHKIMY Ui pelIeHUs] ypaBHEHHH 1
57 | Mcnonb3oBanue rpaduka GyHKIMHU Ui PEILIEHUS] ypaBHEHUM 1
58 [Toxa3zaTenbHbIE yPaBHEHNA. OCHOBHBIE METOJIBI PEIICHUS 1
IIOKa3aTEeNbHBIX YPaBHEHHUH
59 [Toxa3zaTenbHbIE yPaBHEHI. OcHOBHBIE METO/IbI PEIICHUS 1
MOKa3aTeNbHbIX YpaBHEHUI
60 [Toka3zaTenbHbIe YPaBHEHHA. OCHOBHBIE METO/IBI PEIICHUS 1
MOKa3aTeNbHbIX YpaBHEHUI
61 KonTpoabsnas padora: "Iloka3zareabHasi GyHKusi. 1
Iloxka3aTeabHble ypaBHeHuUs"
62 | Jlorapudm yncna. CpoiicTBa Jiorapudpma 1
63 | Jlorapudm yncna. CBoiicTBa Jorapudma 1
64 | Jlorapudwm uncna. CoiicTBa sorapudma 1
65 | JlecsTMuHbIC M HATYPAJIbHBIC JIOTapU (MBI 1
66 | JlecsTHuHBIC M HATYPAJIbHBIC JIOTApU (MBI 1
67 | IlpeoGpa3oBaHue BBIpaXKEHH, ColepiKaluX JorapudMbl 1
68 | IIpeoOpa3oBaHme BEIpAKEHUH, COEPKAIINX JOrapr(pMbI 1
69 | [IpeoOGpa3oBaHme BEIPAKEHUH, COEPKAIINX JOTapHPMBI 1
70 | Jlorapudmudeckas GyHKims, €€ CBOMCTBa M rpaduk 1
71 | Jlorapudmuueckas pyHkuus, e€ cBONCTBA U rpaduK 1
72 | Ucnonb3oBanue rpaduka GyHKIMHU IJ1s PEIICHUS] YpaBHEHUH 1
73 | MUcnosnb3oBanue rpaduka GyHKIIMU I PEIICHHs] YPaBHEHU 1
74 Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIC METO/IbI PELICHHUS 1
norapu(MUYECKUX ypaBHEHU I
75 Jlorapudmudeckue ypaBHeHUs1. OCHOBHBIC METO/IBI PELICHHUS 1
Jorapu(GMUYEcKUX ypaBHEHUN
76 | Jlorapudmuueckue ypaBHeHUsi. OCHOBHBIE METO/IbI PEIICHHSI 1




JorapuGMUYECKUX YpaBHEHUN

AQBHOCHJIbHBIC TIEPEXO/Ibl B PEIICHUH JIOTapH(PMUIECKUX YpaBHEHHI
77 | P y 1
ABHOCHUJIbHBIE TIEPEXO/IbI B PEHICHUH JOrapu(MUIECKUX YPaBHEHUN
78 | P y 1
79 KonrtpoubHas padora: "Jlorapupmuueckas GpyHKUus. 1
Jlorapupmuyeckue ypapHenus'"
80 | Cunyc, KOCHUHYC, TAHT'€HC U KOTAHI€HC YHCJIOBOI0 apryMeHTa 1
81 | CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHCIIOBOT0 apryMeHTa 1
82 | ApkcuHyc, apKKOCHHYC M @pKTaHT'€HC YHCIOBOIO apryMeHTa 1
83 | ApkcuHycC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOT0 apryMeHTa 1
84 Tpuronomerpuueckasi OKpyXHOCTb, OTIpe/ieTIeHNe 1
TPUTOHOMETPUYECKUX (PYHKIMI YHCITIOBOI'0 apryMeHTa
85 Tpuronomerpuueckasi OKpyKXHOCTb, OTIpe/IeTICHNE 1
TPUTOHOMETPUYECKUX (PYHKIUN YUCIOBOTO apryMeHTa
86 | OcHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI 1
87 | OcHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI 1
88 | OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYJIBI 1
89 | OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYJIBI 1
90 | IIpeoOGpa3oBaHHE TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 | Ilpeo6pa3oBaHHEe TPUTOHOMETPUUYECKUX BbIPAsKEHUI 1
92 | IIpeo6Gpa3oBaHNe TPUTOHOMETPUUECKUX BBIPAKCHUN 1
93 | [IpeoOpa3oBaHNe TPUTOHOMETPUUECKUX BBIPAKECHUN 1
94 | PemeHue TPUrOHOMETPUYECKUX YPABHCHHM 1
95 | PemieHue TpUrOHOMETPUYECKUX YPAaBHEHHH 1
96 | PemeHue TPUrOHOMETPUYECKUX YPABHCHHM 1
97 | Pemenue TpPUrOHOMETPUYECKUX YPABHCHHM 1
98 | Pemenune TpUrOHOMETPUYECKUX YPAaBHEHHUH 1
99 | PemieHue TPUrOHOMETPUYECKHUX YPaBHEHHI 1
100 | PemieHre TpUrOHOMETPHUYECCKUX YPaBHEHUI 1
101 KonTpoabnas padora: "TpuronomMmerpudyeckue BbIpasKeHUsA U 1
TPUTOHOMETPUYECKHe YpaBHeHHus "
102 IlocnemoBaTeILHOCTH, CITOCOOBI 3aJaHUS TTOCICA0BATEIHLHOCTEH. 1

MGTO)I MaTeMaTHUYECKOM HHAYKOWH




103

MOHOTOHHBIE U OTPaHUYCHHBIE TTOCIEIOBATEIBHOCTH. VcTopus
a”Hain3a OECKOHEYHO MaJIbIX

104

Apubdmernueckast mporpeccus

105

["'eomerpuueckas mporpeccust

106

beckoHeuHOo yObIBaroIIas reoMeTpruecKas porpeccust

107

CymMma 6ecKOHEUHO yObIBaOIIEl reoMeTpUYecKOi mporpeccun

e L

108

JInHelHbIN U 3KCIIOHEHIMAIbHBIN pocT. Uncio e. opMyna CI0KHBIX
IIPOLIEHTOB

109

JIMHEeHBIN U SKCIIOHEHIMANIBHBIN pocT. Yucio e. @opMyra CIOKHBIX
IIPOLIEHTOB

110

Hcnosb30BaHue IPOrpecCHy IS PEILIECHUs pealbHbIX 3a/1a4
IIPUKJIAJHOT O XapaKTepa

111

KonTtpouabHas padora: "IlocsieqoBaTebHOCTH U Iporpeccuu’”

112

HenpepbiBHbIE QYHKIIMH U UX CBOICTBA

113

Touka pa3pbiBa. ACUMITOTHI rpaUKOB (YHKIIHMA

114

CpoiicTBa (QyHKIHI HEMPEPHIBHBIX HA OTPE3KE

115

CpoiicTBa QyHKIHI HENPEPHIBHBIX HA OTPE3KeE

116

MGTOH HWHTCPBAJIOB JJII pCHICHUSA HCPABCHCTB

117

MGTOI[ HHTCPBAJIOB I PCIICHHA HCPABCHCTB

118

MGTOJI HHTCPBAJIOB JIJISI PCHICHU A HCPABCHCTB

119

[TpuMeHeHue CBOMCTB HENPEPBIBHBIX PYHKIMHA [Tl pelIeHus 3a1a4

120

[TprMeHeHue CBOMCTB HENPEPBIBHBIX (DYHKIMN )i peleHus 3a4a4

121

[TepBas 1 BTOpas Npou3BOIHbIE QYHKIIUU

122

Onpezenenne, reOMETPUUECKUI CMBICI TPOM3BOAHON

123

Omnpenenenne, GU3NUIECKUNA CMBICI TPOU3BOAHOM

124

YpaBHeHUE KacaTelnbHOH K rpaduky QyHKIHH

125

YpaBHeHUE KacaTenbHOI K rpaduky GyHKIMU

126

[Tpon3BoAHbIE 3JIEMEHTAPHBIX (YHKIIHI

127

[Tpon3BoAHbIE 3TTEMEHTAPHBIX (YHKITHIHA

128

[TpousBoaHast CyMMBbI, IPOU3BEEHHS, YACTHOI'O U KOMITO3UIIUU
byHKIUH
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129

[Tpou3BoaHast CyMMBbI, IPOU3BEIEHHS, YACTHOT'O U KOMITO3HIINH
byHKIUH




130 [IpousBoaHast CyMMbl, IPOU3BEACHUS, YACTHOI'O U KOMITO3UIIUHU 1
byHKIUH
131 | KourpoJibHasi padora: "IlpousBoanas" 1 1
132 | TloBTOpenue, 06001eHne, cucreMatu3aius 3Hanuii: "YpaBuenus" 1
133 | [ToBTOpeHue, 0000IIeHNE, cUcTeMaTu3anus 3HaHui: "OyHkuun" 1
134 | UToroBasi KOHTPOJIbHAsI padoTa 1 1
135 | UToroBasi KOHTPOJIbHAsI padoTa 1 1
136 | [ToBTOpeHue, 0000IIeHHEe, CHCTEeMATH3AIINS 3SHAHHHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
11 KIIACC
KoJsnuecTBo yacoB JIEKTPOHHBIE
No Tema ypoka Konrpoas | [Ipakruuec [ara nudpossie
n/a Bcero HBIE KHue H3y4Y€HUSA 06pasoBaTeanMe
padoThbI padoThbI pecypcsl
1 [TprMeHeHn e TPOU3BOIHON K HUCCIICAOBaHUIO (PYHKITUH Ha 1
MOHOTOHHOCTb M KCTPEMYMBI
5 [TprmeHeHue MPOU3BOIHOM K UCCIIE0BAHNIO (PYHKINN Ha 1
MOHOTOHHOCTb M KCTPEMYMBI
3 [TpumeHeHne TPOU3BOIHON K HCCIIEAOBaHUIO (DYHKITUH Ha 1
MOHOTOHHOCTh M SKCTPEMYMBI
4 [TprMeHeHue Npou3BOIHOMN K UCCIIE0BAHNIO (PYHKIIUN Ha 1
MOHOTOHHOCTb M KCTPEMYMBI
5 [TprMeHeHue Npou3BOIHOMN K UCCIIE0OBAHNIO (DYHKIIMN Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI
6 [TprMeHeHue NpOU3BOIHOM K UCCIIE0BAHNIO (PYHKIIUN Ha 1
MOHOTOHHOCTh M SKCTPEMYMBI
7 Haxoxxnenne HaubonbIIero 1 HAMMEHBIIEro 3HAYeHUs HePEePhIBHON 1
(GYHKIIUU Ha OTPE3Ke
8 Haxoxxnenrne HanbobIIero 1 HAMMEHBIIEro 3HaYeHUS HeMPEePhIBHON 1
(byHKIIMK HA OTpE3Ke
9 Haxoxxnenrne HanbobIIero 1 HAMMEHBIIEro 3HaYeHUS HeMPEePhIBHON 1

bYHKIMK HA OTPE3Ke




Haxoxnaenue HanOOJIBIIEr0 U HAMMEHBIIIET0 3HAYEHUS HerepBIBHOﬁ

10 1
(GYHKIIUU Ha OTPE3Ke

11 Haxoxxnenne HanbonbIero 1 HAMMEHBIIEro 3HAYeHUS HePEePhIBHON 1
(GYHKIIMY Ha OTPE3Ke

12 Haxoxenne HanOoIbIIero 1 HANMEHbBIIIEro 3HAUYCHHSI HEeNpPePhIBHOMN 1
(GyHKIMM Ha OTpe3Ke

13 [TpumMeHeHne MPON3BOIHOM IS HAXOXKACHUS HAMITYYIIIEr O PEIICHUS 1
B IIPUKJIATHBIX 3a]1auax

14 [IpuMeHeHne MPOU3BOAHON IS HAXOXKICHNUS HAMITYUIIIEr O PEIIeHUs 1
B IPUKJIAJHBIX 3a/1a4ax

15 [IpuMeHeHr e TPOU3BOAHOM JIJIs OTPEIENICHUSI CKOPOCTH U YCKOPEHHS 1
npoliecca, 3aJaHHoro (opmysoi wim rpagukoM

16 [IpumeHeHne MPOU3BOAHOMN JJISI OTIPENETICHUsI CKOPOCTH U yCKOPEHUS 1
npoliecca, 3aJaHHoro opmysoi miu rpadgukom

17 | Kommo3unus GpyHKIUN 1

18 | Kommno3sunus GpyHKIMii 1

19 | Komnoszunmst GyHKIu 1

20 | I'eomerpudeckne oOpa3bl ypaBHEHHI Ha KOOPAHMHATHOM MIIOCKOCTH 1

21 | I'eomerpuueckue oOpa3bl ypaBHEHHI Ha KOOPAMHATHOM MJIOCKOCTH 1

29 KonTposbnas padora: "HUccinenosanue pyHkumii ¢ noMombio 1
MPOU3BOHOM"

23 | lepBooOpasHasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoXIeHUsS 1
nepBoo0pa3HbIX

25 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMA. [IpaBuna HaxoxkIeHUsS 1
nepBOOOPa3HBIX

26 | Uarterpai. I'eomeTpudeckuii CMbICI HHTErpasia 1

97 Beraucnienne onpenenéHHoro nHTErpaia mno gopmyine Hetorona- 1
JleliGHuna

28 Beraucnienne onpenenéHHoro nHTErpaia mno gopmyine Hetorona- 1
JleliGHuIa

29 | IlpuMeHeHHNe HHTETpalia ISl HAXOXKACHHSI IOl MIOCKUX QUTYP 1

30 [IpumMeHeHne HHTerpaia Juisi HaXOXKIeHUSI 00bEMOB T€OMETPHUECKUX 1

TCJ1




31 | Ilpumepsl perieHuit quddepeHmaibHbIX ypaBHEHUI 1
32 | IIpumepsl pemenuil 1udepeHaibHbIX ypaBHEHUN 1
33 MaremaTH4yeckoe MOAECIMPOBAaHUE PEaIbHBIX MPOLECCOB € TIOMOLIBIO 1
JuddepeHnnanbHbIX YpaBHEHUN
34 | KourpoJibHasi padora: "IlepBoodpasnas u mHTerpan" 1
35 | Tpuronomerpuueckue QyHKIUHU, X CBOICTBA U rpaduku 1
36 | Tpuronomerpuueckue QyHKIIMHU, X CBOICTBA U rpaduku 1
37 | Tpuronomerpudeckue GyHKINUHU, X CBOMCTBA U TPaUKH 1
38 | Tpuronomerpuueckue QyHKINHU, X CBOICTBA U rpaduku 1
39 | Tpuronomerpudeckne QPyHKINHU, X CBOHCTBA U TPaQUKH 1
40 OT100p KOpHEH TPHIOHOMETPH'IECKHX YPAaBHEHUH € IIOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
41 OT160p KOpHEH TPHUTOHOMETPHHECKHX YPaBHEHUH C TOMOMIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
42 OTt60p KOpHEH TpHrovHOMeTpI/IquKHx YpaBHEHHH C IMTOMOIIIBIO 1
TPUTOHOMETPUYECKOI OKPYKHOCTH
43 OTt60p KOpHEH TpHrovHOMeTpI/IquKHx YpaBHEHHH C IMTOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
44 | PerieHue TpPUTOHOMETPUYECKUX HEPABCHCTB 1
45 | PemeHue TpUrOHOMETPUYECKUX HEPABEHCTB 1
46 | PemeHue TPUTOHOMETPHUECKUX HEPABEHCTB 1
47 | PerieHue TPUrOHOMETPUYECKUX HEPABCHCTB 1
48 KonTpoabnas padora: "I'padukn TpUroHOMETPHUYECKHX 1
¢ynkuuii. Tpuronomerpnueckue HepaBeHcTBa'
49 | OcHOBHBIC METOBI PEIICHUS ITOKA3aTEILHBIX HEPABECHCTB 1
50 | OcHOBHBIE METO/IbI PEIIEHHs [10Ka3aTEJIbHBIX HEPABEHCTB 1
51 | OCHOBHBIE METO/IbI PEIICHNUS [10KA3aTEIbHbIX HEPABEHCTB 1
52 | OCHOBHBIE METO/Ibl PEIICHUS 10Ka3aTEIbHbIX HEPAaBEHCTB 1
53 | OcHOBHBIE METOABI PEUICHHS IOTapru(MHUUECKUX HEPABEHCTB 1
54 | OCHOBHBIE METO/IbI PEIICHHUS Jorapu(MUIECKUX HEPaBEHCTB 1
55 | OcHOBHBIE METO/IbI PEIICHUS JIOrapu(MHUUECKUX HEPABEHCTB 1
56 | OCHOBHBIE METOMBI PEHICHHs IOTapH(PMHUUECKHX HEPABEHCTB 1
57 | OcHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB 1




58 | OcHOBHBIE METOABI PEUICHHS HPPALIMOHAIBHBIX HEPABEHCTB 1

59 | OcHOBHBIC METO/BI PEIICHHSI HPPAMOHAIBHBIX HEPABEHCTB 1

60 | OcHOBHBIE METO/IbI PEHICHUS UPPALIMOHAIBLHBIX HEPABEHCTB 1

61 | I'paduueckne MeTOIbI pEIICHUs] HPPAIIMOHATIBHBIX YPaBHEHHM 1

62 | I'paduueckre MeTO/Ibl pelIeHUs] HPPALMOHAJIbHBIX YPaBHEHHM 1

63 | I'paduueckre MeTObI PEIICHUS MTOKa3aTEIbHBIX YPaBHEHUN 1

64 | I'paduueckue METOBI PELICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1

65 | I'paduueckne MeTo/ bl pelieHus JorapupMUIecKux ypaBHEHUN 1

66 | ['paduueckue METOBI peLICHUS JIOTapu PMUIECKUX HEPABECHCTB 1

67 | I'paduueckue MeTonbl pelIeHus Jorapu(pMUIECKHX HEPaBEHCTB 1

68 ['paduueckrie METOIbI pelIeHUs TOKa3aTeIbHBIX U 1
JorapuGMUYECKIX YpaBHEHUN

69 I'padmaeckre MeTOABI pelIeHus MOKa3aTeIbHBIX U 1
JorapuGMUYECKUX YpaBHEHUN

70 ['padmaeckre MeTOABI pelIeHHs TOKa3aTeIbHBIX U 1
Jorapu(pMUIECKUX HEPABEHCTB

71 I'padmaeckre MeTOABI pelIeHus MTOKa3aTebHBIX 1 1
JorapuMUIECKUX HEPABEHCTB

79 KonTtpoabHas padora: "UppanuoHajibHble, NIOKA3aTelbHbIC H 1
Jorapudmuyeckue HepaBeHcTBa'

73 KomriekcHbie uncna. AnreOpanyeckast 1 TPUTOHOMETpUYECKas 1
(OpMBI 3amKCcH KOMIIJIEKCHOTO YHClia

74 KommiekcHble uncia. Anredpanyeckas 1 TpPUTOHOMETpHYECKas 1
(OpMBI 3amKCH KOMIIJIEKCHOTO YHCIia

75 | ApudMeTnueckue ornepauu ¢ KOMIUICKCHBIMH YU CIIaMU 1

76 | ApudMerndeckue onepamnuu ¢ KOMIUICKCHBIMU Y1 CIIAMH 1

77 | N3o0pakeHre KOMIUIEKCHBIX YMCENT Ha KOOPAMHATHOMN TIJI0OCKOCTH 1

78 | N300pakeHne KOMIUIEKCHBIX YHCENl HA KOOPIWHATHOMN MJIOCKOCTH 1

79 | ®opmyna Myaspa. KopHu N-oii cTeneHn n3 KOMILUIEKCHOTO YHCIia 1

80 | ®opmyna Myaspa. Kopau N-oif cTeneHn U3 KOMIIJIEKCHOTO YHCIIa 1

81 [IpuMeHeHn e KOMITIEKCHBIX YHCel AJIS pelIeHust GU3NUECKUuX U 1
reOMEeTPHY ECKUX 3a]a4

82 | KonrtpoJnbHasi padora: "KommiekcHbie yncia" 1




83 | HartypasibHbIe U 11€/1BIC YHCIIA 1

84 | HatypasibHbIC U 11€IbIC YHCIIa 1

85 | [IpuMeHeHHE IPU3HAKOB JCIMMOCTH IEIBIX YHCEIT 1

86 | [lpuMeHeHHEe MIPU3HAKOB JCIMMOCTH IEJIBIX YHCEIT 1

87 | Ilpumenenune nmpusnakoB nenumoctH nenbix yncen: HOJ[ u HOK 1

88 | [Ipumenenue npuzHakoB genuMoctu rensix yncen: HOJ{ u HOK 1

89 [TpuMeHeHUe MPU3HAKOB JEIUMOCTH IEJIBIX YUCEN: OCTATKH IO 1
MOJIYJIIO

90 [TprMeHeHue MPU3HAKOB JCITMMOCTH IEJIBIX YUCEN: OCTATKH 10 1
MOJIYJIIO

91 [IpumMeHeHne TPU3HAKOB JIETMMOCTH LIEJIBIX YUCEIT: aJITOPUTM 1
EBximna s penieHus 3a7a4 B IEIbIX YHCIIAX

92 | KonuTpoabHas padora: "Teopust nejanix yncena" 1

93 CucreMa 1 COBOKYIIHOCTb YPaBHEHMI. PaBHOCHIIBHBIE CUCTEMBI U 1
CHUCTEMBI-CIIEICTBUS

94 CucreMa U COBOKYITHOCTh YpaBHCHHH. PaBHOCHIIBHBIC CHCTEMBI U 1
CHUCTEMBI-CJIEICTBUS

95 OCHOBHBIE METO/IBI PeILICHHs CHCTEM 1 COBOKYITHOCTEH 1
palMOHANBHBIX YPaBHEHUN

96 OCHOBHBIE METO/IBI peIlICHNs CHCTEM 1 COBOKYITHOCTEH 1
UppaIOHATBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IBI PCILICHHS CHCTEM 1 COBOKYITHOCTEH 1
MOKA3aTeNbHBIX YPaBHEHUH

98 OCHOBHBIE METOIBI PELLICHAs CHCTEM 1 COBOKYITHOCTEH 1
MOKA3aTeJbHBIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PELICHUS CHCTEM U COBOKYITHOCTEH 1
Jorapu(MUYECKUX ypaBHEHUIN

100 OCHOBHBIE METO/Ibl PEHIEHUS CHCTEM U COBOKYITHOCTEH 1
norapu(MUYECKUX ypaBHEHUH
[TpruMeHeHue CHCTEM K PEIICHUI0 MATEMAaTHYSCKUX 3a/1a4 U 3a]1a4 U3

101 | pa3nmuuHbIX 0OJacTEl HAYKU U PEATbHON KU3HU, HHTEPI PETALIHS 1
MOJTYYCHHBIX PE3YJIbTATOB

102 [IpumMeHeHne cucTeM K pelIeHUuI0 MaTeMaTHYECKUX 3a/1a4 U 3a7a4 U3 1

pa3iauyHbIX 001acTell HAyKH U peaibHOM KU3HU, MHTEpIpETaus




IMOJIYUCHHBIX PC3YJIbTATOB

HpI/IMeHeHI/IC HCPAaBCHCTB K PCIICHUIO MATECMATUYCCKUX 3a1a4 U

103 | 3aga4 U3 pa3IMYHbIX 00JIaCTel HAYKU U PEaIbHOW JKU3HH, 1
MHTEepIpeTalus NOJy4EeHHBIX Pe3yIbTaTOB
KonrtpoJabnas padora: "CucreMbl paiMOHAIbHBIX,
104 | uppanMoHaAIBHBIX MOKA3aTEJNbHBIX U JIOTapU(PMHIECKHX 1
ypaBHeHHUH "
105 | PanmonanbHble ypaBHEHUS C MapaMeTpaMu 1
106 | PanmoHanbHbIe HEPABEHCTBA C TapaMEeTPaMu 1
107 | PannoHaJbHBIE CHCTEMBI C ITApaMeTPaMu 1
108 | UppanumoHanbHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
109 | MppamnyoHaibHbIe CHCTEMBI C TApaMeTpaMu 1
110 | IToka3arenbHbIE YpaBHCHHSI, HEPABEHCTBA C ITapaMeTpaMu 1
111 | IToka3areynbHbIE CHCTEMBI C ITapaMeTpamMu 1
112 | Jlorapudmuyeckue ypaBHEHMsI, HEPAaBEHCTBA C IapaMeTpaMu 1
113 | Jlorapudmudeckue CUCTEMBI C ITapaMeTpamMu 1
114 | TpuronomeTpru4ecKkue ypaBHEHUs C MapaMmeTpamMu 1
115 | TpuroHomeTpudeckie HepaBEeHCTBA C MapaMeTpaMu 1
116 | TpuroHomMeTpudYecKre CUCTEMBI C TapaMeTpaMu 1
117 HOCTpOCUHI/Ie 1 HCCIEN0BAHHE MATEMATHECKHX MoJIeJIeH peabHbIX 1
CHUTYaIH C MOMOIIBIO0 YPaBHEHUH C apamMeTpaMu
118 HOCTperH/Ie U MCCIIE/I0BAHNE MATEMATHHECKIX MoJIeJIeH peabHbIX 1
CUTYaIlM} C MOMOIIBIO CUCTEM YpaBHEHUI C apaMeTpaMu
119 HOCTperH/Ie 1 MCCIIE/I0BAHHE MATEMATHECKHX Mojieniel peanbHbIX 1
CUTYaIUH C MOMOIIBIO0 CUCTEM YPAaBHEHHUI C mapaMeTpaMu
120 | KonrpoJubHas pa6ora: "3axauyu ¢ napamerpamn' 1
121 | IloBTOpenue, 0000IICHHE, CUCTEMAaTH3aIusl 3HaHUH: "YpaBHeHUs " 1
122 | TloBTopenue, 0000IIEHNHE, CHCTeMaTH3alus 3HaHui: "YpaBHeHus" 1
193 [ToBTOpenue, 0000IICHNE, CUCTEeMAaTH3aIus 3HAaHUH: "' Y paBHEHUS. 1
Cucrembl ypaBHeHHI"
124 | TloBTopenue, o0obmenue, cucreMarusanus 3Hanuii: "HepaBencrsa" 1
125 | IToBTOpenue, obobImeHne, cucreMaTusanus 3Hanuii: "HepaBencrsa" 1
126 | IloBTOpenue, o6obmeHue, cucrematusanus 3Hannii: "HepaBencrea" 1




[ToBTOpenue, obob6IICHHE, cucTeMaTu3anus 3HaHui: "[Ipon3BoHas

127 N " 1
U ¢€ MpPUMEHCHHE
128 [ToBTOpenue, obo0IICHHE, cucTeMaTn3anus 3HaHui: "[Ipon3BoaHas 1
u e€ npuMeHeHue"
129 [ToBTOpenue, obobmIeHNe, cucremaru3anus 3HaHui: "[Ipon3BomHas 1
U €€ IpuMeHeHne"
130 [ToBTOpeHue, 0000IICHNE, cucTeMaTr3alus 3HaHui: "UHaTerpan u 1
ero npuMeHeHue"
131 | [loBTOpenue, 00obmIEeHNE, cUcTeMaTh3anus 3HaHui: "OyHkmun" 1
132 | [loBTOpenue, 0000mEeHNEe, cHcTeMaTh3anus 3HaHui: "OyHKkmun" 1
133 | IToBTOpenue, o0obmEeHne, cucreMaTu3anus 3Hanuii: "OyHKun" 1
134 | MroroBasi KOHTPOJILHAs padoTa 1 1
135 | UroroBasi KOHTpOJILHAsI paGoTa 1 1
136 | IToBTOpenue, 0000IIEHNUE, CHCTEMATH3AIUs 3SHAHU I 1
OBUHIEE KOJIUMYECTBO YACOB 11O MTIPOI'PAMME 136 10




MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox IIpoBepsieMble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
cpeaHero o61ero o6pa3oBaHusi
1 Yucrna v BEIYMCIEHUS
11 OnepupoBaTh MOHATHUSAMU: PALlMOHAIBLHOE U 1€ CTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U JeCATUYHAS
JIpOOB, TIPOIIEHTHI
1.2 | BoinonHsATh apuMeTnyecKue onepanmy ¢ palliOHaIbHBIMU U 1HCTBUTEIbHBIMU YHCIIAMU
13 BoimonHaTe npubImKEHHbBIE BBIMHCJICHHS, HCNONB3YS NPaBUIa OKPYIJICHHS, AENATh NPUKHAKY 1
OLIEHKY p€3yJbTaTa BHIYUCICHUN
OnepupoBaTh TOHATUSAMHU: CTENEHb C IEJIbIM IIOKa3aTeleM, CTaHIapTHas (opMa 3amnucu
1.4 | nefiCTBUTENBHOIO YHCJIA, KOPEHb HATYpPAJbHOW CTENEHHU; HCIOJIb30BaTh MOAXOAALIYI0 (GopMy
3alMCHU IeM CTBUTENBHBIX YUCEI AJIs PEIICHUS IPAKTUYECKUX 3a/1a4 U NIPEICTaBICHMS JaHHBIX
15 OnepupoBaTh NOHATUSAMU: CUHYC, KOCHHYC ¥ TaHI'€HC IIPOM3BOJIBHOIO yIja; UCIO0JIb30BATh 3aIIUCh
IIPOM3BOJIBHOIO yTJjla yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUU
2 YpaBHEHHUS U HEPABEHCTBA
21 OnepupoBaTh MOHATUSAMM: TOXJIECTBO, YypaBHEHHE, HEPABEHCTBO, I1I€J0€, pallMOHAIBHOE,
UppaluoHaIbHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE
29 BoimonnaTe npeoOpa3zoBaHusi TPUTOHOMETPHUUECKUX BBIPAXKEHUM M peliaTh TPUTOHOMETPHUECKUE
ypaBHEHUs
23 BoimonuaTte npeoOpa3zoBaHus 1ENBIX, PALlMOHAIBHBIX U HppalHOHAbHBIX BBIpQXKEHUI U pelaTh
OCHOBHbBI€ THUIIBI 11€JIbIX, PALIMOHAJIBHBIX U HPPALlMOHAIbHBIX YPAaBHEHUHN 1 HEPaBEHCTB
24 [IpuMeHATE ypaBHEHHS M HEpPAaBEHCTBA MJIs pEIICHHsS MaTeMaTHYEeCKMX 3aJad M 3a7ad U3
pa3IUyHBIX o0sacTell HAYKH U pealibHOW KU3HU
MogenupoBaTh peajbHblE€ CUTyallud Ha SI3bIKE anreOpbl, COCTABIIATH BBIPAXKEHMS, ypaBHEHUS,
2.5 | HepaBEHCTBA IO YCJIOBHIO 33/1a4H, UCCIIE0BATh TOCTPOECHHBIE MOJIENHN C HCIIOIb30BAaHUEM arlapara
anreOpsl
3 OyHKINU U TpaduKu
31 OnepupoBath MHOHATUSIMU: (PYHKIHSA, CcHOCOOBI 3amaHUs (QYHKIMH, OOJACTb OMpENeNeHUs U
MHOXECTBO 3HaUeHHMH QYHKINH, rpaduk QyHKIMH, B3AUMHO 00paTHbIC (PyHKITHH
39 OmnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (QYHKUMHU, HYIU QYHKIUH, IPOMEXYTKU
3HAKOIOCTOSHCTBA
3.3 | Ucnomp3oBaTh rpaduku GyHKIWHN ISl pelIeHHs ypaBHEHHH
34 Crpouth 1 ynTaTh rpa@UKU JUHEHUHON (YHKIMH, KBaJApaTUYHONW (YHKIUH, CTEIEHHOW (QYHKIUU C
LIEJIBIM [10KA3aTeJIEM
Hcnone3oBath rpaduku QyHKIUN A HCCIEI0BaHUS MPOIECCOB U 3aBUCUMOCTEN NPH PELICHUU
3.5 |3amau w3 Opyrux y4eOHBIX MPEIMETOB W PeaJbHOW JKM3HHM, BBIPAXKATh (OPMYJIAMHU 3aBHCUMOCTH
MEX]ly BEJIMUYMHAMHU
4 Hauana maTemMaTHuecKoro aHajim3a
4.1 | OnepupoBaTh NOHATUSMHU: OCJIEAOBATEIbHOCTD, apU(PMETHUECKAs! U T€OMETpUY eCKasi IPOrpecCuu
492 OnepupoBarth MOHATUSAMH: OECKOHEYHO YObIBalOIllas TIE€OMETPUYECKass MpOrpeccusi, cymma
0EeCKOHEYHO YObIBalOIIel reoMeTpUYECKOi Mporpeccuu
4.3 | 3agaBath MMOCJICIOBATEIBHOCTH PA3IMYHBIMK CIIOCOOAMHU
44 Hcnonp30BaTh CBOWMCTBA IOCIEAOBATEIBHOCTEN M MPOrPECCUM ISl PELICHUS pPEalbHBIX 3a1ad
IIPUKJIAHOTO XapakTepa
5 MHoxecTBa U JIOTHKa
5.1 | OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPAllUU HaJl MHOKECTBAMHU




59 Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT Ui ONUCAaHMWS pPEajbHBIX IIPOLECCOB H
SIBJICHUH, IPU PEIICHUHU 33734 U3 JPYTUX YUeOHbIX IPEIMETOB
5.3 | OnepupoBath NOHATUSIMU: ONpE/IENeHUE, TEOPEMA, CIIEACTBUE, J0KA3aTENbCTBO
11 KUIIACC
IIpoBepsiemMble nMpegMeTHbIE Pe3y1bTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM NPOIrPaMMbI
Koax cpeanero odmero oopazoBanus
1 | Yucna u BeUKCIECHUSA
11 OnepupoBaTh MOHATHSAMH: HATYpaJbHOE, I1€J0€ YHUCIIO0; UCIOJIb30BaTh MPU3HAKH JEIMMOCTH LIEIBIX
qKCe, pa3I0KEeHHE YUCIIAa Ha IPOCThIE MHOYKUTENHN Il pellieHus 3aaa4
1.2 | OnepupoBaTh NOHITHEM: CTEMEHb C PAIIMOHAIBHBIM IOKa3aTelleM
1.3 | OnepupoBaTh MOHATUAMU: JIOTapU ()M YUCIa, TeCATUIHBIC U HATYpaJbHBIE JIOTapu(MBI
2 | YpaBHEHUS M HEPAaBEHCTBA
[IpuMmeHsATh CBOICTBa CTENEHW Ui NpeoOpa3oBaHMs BBIPAXKEHHH, ONEPUPOBATH IOHATHIMU:
2.1 | moka3aTenbHOE ypaBHEHHE M HEPaBEHCTBO; PellaTh OCHOBHBIE TUIIbI IMOKA3aTEIbHBIX YPAaBHEHUH U
HEpaBEHCTB
BeimosHATe mpeoOpa3oBaHUs BbIpRXKEHUH, COJEpXKaIMX JIorapu(Mbl; ONEpUPOBATH IHMOHATUSIMHU:
2.2 | norapu(MHUECKOEe YpaBHEHHME M HEPaBEHCTBO, pELIaTb OCHOBHbIC THIbBI JIOrapu(PMUUIECKUX
YPaBHEHHI U HEPABEHCTB
2.3 | HaxoauTs pelieHus npocTeiIInX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OHprIpOBaTB TOHATHAMH: CHCTEMA JUHEHHBIX ypaBHEHUN M €€ pelleHHEe; HUCIO0Jb30BaTh CUCTEMY
JUHEWHBIX YpaBHEHUHN JJIS1 peleHHs IPaKTUYECKUX 3a]au
25 HaxomuTe pemieHns MNOpOCTEMIIMX CHCTEM M COBOKYIIHOCTEM palMOHAIBHBIX YpPaBHEHHM U
HEpaBEHCTB
MopnenupoBate peajbHbIE CHUTYyallMM Ha sI3bIKE ajreOpbl, COCTAaBIIATH BBIPAKEHHs, YpPaBHEHUS,
2.6 | HepaBeHCTBA W CHUCTEMBl IO YCIOBUIO 3aJauM, MCCIEA0BaTh IOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM allllapara ajaredpbl
3 | ®yHKMM U rpaguKH
OnepupoBaTh NOHATUAMU: TIEpUOANYECKas PYHKIIHS, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUHU, TOUKH
3.1 | skctpeMyma (yHKIMH, HAuOONbIIEe W HaWMEHbIIEE 3HAYCHUS (YHKIUH Ha TPOMEXKYTKE;
UCIOJb30BaTh UX JUIS MCCIEAOBAHMS (PYHKIINH, 3aAaHHON rpadMKoM
OnepupoBaTh HNOHATUAMH: TpaQUKHU IOKA3aTEJbHOW, JOrapu(GMUUYEcKol U TPUTOHOMETPUYECKUX
3.2 | dyHKIMil; 1300paxkaTh UX Ha KOOPAWHATHOM TUIOCKOCTH M MCHOJIB30BATh JJISl PEIICHNs YPaBHEHHUH 1
HEpaBEHCTB
33 N306paxkaTh Ha KOOpHHIjaTHOﬁ MIOCKOCTH rpauKy JITMHEHHBIX YpaBHEHUN M UCIOJB30BaTh UX UIf
pELIEHUs] CUCTEMbI JIMHEHHBIX YPaBHEHUM
34 Hcnons3oBath rpadukn (QyHKOME U1 MCCIEAOBAaHUS IPOLECCOB U 3aBUCUMOCTEH U3 IPYTHUX
y4eOHBIX U CIUIIIIMH
4 | Hauana MmaTeMaTU4YECKOIr0 aHaJIN3a
41 OnepupoBaTh NOHATUAMHU: HENpepbIBHAS (QYHKIUSA, Opou3BoAHAS (YHKIMH;, HCIIOJIb30BATh
reoMeTpudecKuil ¥ pU3NUecKrii CMbICI IPOU3BOAHOM IS pelleH s 3a1a4
49 HaxonuTe Npou3BOAHBIE  AJIEMEHTApPHBIX  (DYHKIMH, BBIYUCIATH  MPOU3BOAHBIE  CYMMBI,
IPOU3BEJICHMS], YACTHOIO (DYHKIMIT
43 Hcronp30BaTh MPOU3BOJHYIO JUISI MCCIENOBAHUS (DYHKIMH HAa MOHOTOHHOCTH M 3KCTPEMYMBI,
OPUMEHSATH PE3YNbTaThl HCCIEOBAHNS K TOCTPOCHUIO I'paHKOB
44 Hcnonp3oBaTh MPOU3BOIHYIO AJIs HAXO0XKJEHUS HAWIYUYIIEro pEeUICHHs B PUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMHUYECKHX, 3aJa4ax
45 OnepupoBarh MOHATUSMU: NIepBOOOpa3Has U MHTErpall; MOHUMATh F€OMETPUUYECKU U (U3NYecKuit
CMBICJI HHTETpaja
4.6 | HaxoauTh mepBooOpa3Hble AIeMeHTapHbIX (DYHKIIMM, BEIUUCISTh HHTErpan no ¢opmyse HpoToHa —




JleiitOHuna

4.7

PemaTps npukianHeie 3a1a4u, B TOM YHCIE COLUAIBLHO-KOHOMUYECKOTO U (PU3MYECKOr0o XapakTepa,
CpeACTBAaMHU MaTEeMaTHUYECKOI'0 aHaAJIM3a

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 | YUucna u BeIUKCICHUS

Pammonansupie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, TMPOIEHTHI, OECKOHEYHbIE
neproanuecKue Jpodu. ApudpmMeTrndeckue Orepannuu ¢ paluoHaIbHBIMUA YHCIaMH, PEoOpa3oBaHUs

11 YUCIOBBIX BbIpakeHUH. [IpumeHeHne npoOeil M NMPOLEHTOB A pEUIeHUs NMPUKIAAHBIX 3a7ad U3
Pa3UYHBIX OTpacield 3HaHUW U PeasbHOU KU3HU
JeiicTBuTenbHble yncia. PaloHanbHble M MppallMOHaIbHblE YKcia. Apu@MeTudecKue oneparuu c
1.2 | neiictBuTenpHBIMU yHcnamMu. [IpuOnmxEHHbIC BBIYUCIEHHS, NpaBHIa OKPYIJICHHS, NPUKUAKA WU
OLICHKA PE3yJIbTaTa BhIYUCICHUN
Crenenp ¢ uenbiM mnokazateneM. CranHmapTHas @opma 3amucH  JEHCTBUTENBHOIO YHCIA.
1.3 | Ucnonp3oBanne moaxoasmieid (GopMbl 3arucH J1eHCTBUTEIBHBIX YHCEN JUIS PEIICHHs MPaKTHIECKIX
3a/1a4y ¥ NpeACTaBIEHUs JaHHBIX
14 ApI/I(I)MeTI/ItI?CKI/Iﬁ KOpPEHb HaTypajbHOM cTemeHu. JlelcTBus C apu(METHUYECKUMU KOPHSAMU
HaTypaJIbHOM cTeneHu
15 CuHyC, KOCHHYC U TaHT'€HC YMCIIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT€HC YK CIIOBOIO
aprymeHra
2 | YpaBHeHUs U HEPABEHCTBA
2.1 | ToxzaecTBa v TOXIECTBEHHBIE MPEOOPa30OBAHUS
2.2 | IIpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETpUYECcKre GOpMYJIb
2.3 | YpaBHeHUe, KOpeHb ypaBHeHUsl. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTo 1 HHTepBaioB
2.4 | PemieHue 1esbIX U APOOHO-pAalMOHATHHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppalimoHaJbHBIX YPaBHEHHH U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUYECKUX YpaBHECHUN
27 [IpumeHeHue ypaBHEHHI U HEPaBEHCTB K PELICHHI0 MaTEMaTHUYECKUX 3a7ad U 3aJa4 U3 Pa3iIuyHbIX
o0yacTelt HAyKH U peabHOM KU3HU
3 | ®yHKIMYU U rpaduKu
3.1 | ®yskuwms, ciocoOs! 3axanus pyHkuuu. ['paduk ¢pynkunu. BzaumHo oOpaTHbie GyHKINU
32 Ob6nacte ompeneneHus W MHOXecTBO 3HaueHud ¢yHkuuu. Hymm dynkmoun. IIpomexyTku
3HAKOIOCTOSAHCTBA. YETHBIE U HEUETHDBIE (PYHKIIMU
33 Crenennas (GyHKIUS C HATypaJbHBIM U LIeTbIM MoOKa3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHsI N-0i CTENeHu
34 TpuroHomerpudeckas: OKPYXHOCTb, ONpEIEIEHUE TPUTOHOMETPUUECKUX (YHKUUNH YUCIOBOTO
aprymMeHTa
4 | Hayana MmaTeMaTU4YeCKOro aHajiu3a
4.1 | IlocnenoBaTenbHOCTH, COCOOBI 3aaHus TOCJIe0BATEIbHOCTEH. MOHOTOHHBIE TOCIEN0BATEIbHOCTH
Apupmernueckass UM TeoMETpHUUEcKas Nporpeccud. beckoHeyHo yObIBaromas TIeoMeTpHyecKas
4.2 | mporpeccusi. Cymma OeCKOHEUHO YOBIBAaIOIIed reomMeTpudeckoil mporpeccuu. @opMymna CIOKHBIX
IPOILIEHTOB. VIcnonp30BaHNE NPOrpeccuu AJisl pEIEHUs peaibHbIX 3a/1au MPUKIaJHOIO XapaKkTrepa
5 | MHo)kecTBa U JIOTHKA
MHoXecTBO, onepaluuu Haja MHOKecTBaMu. J(uarpammel Diinepa — Benna. [IpuMeHnenune TeopeTnko-
5.1 | MHOXKECTBEHHOTO anmnapaTa JJig ONUCAaHUS PEabHBIX MPOLECCOB U SBJICHUMN, IPH PELUICHUH 3aj]jad U3

JPYTUX y4eOHBIX TPEIMETOB




‘ 5.2 ‘ Omnpenenenue, TeopeMa, CIeCTBUE, JOKa3aTEIbCTBO

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 | Yucna u BeluUCIECHUA
1.1 | HatypanpHble u 1enble uncia. [Ipu3sHaku 1eIMMOCTH LENbIX YHCEl
1.2 | Crenenb ¢ pannoHajIbHBIM MOKa3aTesneM. CBOMCTBa cTeneHu
1.3 | Jlorapudwm uncna. JlecsTHUHBIE U HATYpAJIbHBIE JOrapu(OMBI
2 | YpaBHEHUs U HEPAaBEHCTBA
2.1 | IIpeobpa3zoBanue BeIpaKEHUH, COIEPKALIUX JOTaprU(MBbI
2.2 | Ilpeobpa3oBaHue BRIPAKEHHH, COACPIKAIMX CTENICHH C PAIllMOHAIBHBIM ITOKa3aTeIeM
2.3 | IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | TlokazaTesnbHbIC YPAaBHEHUS M HEPABEHCTBA
2.5 | Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA
26 Cucremsl VJ'II/IHGfIHBIX ypaBHeHuH. PemieHne mpuUKIajHbIX 3a/7ad C MOMOINBIO CHUCTEMBI JIMHEWHBIX
yYpaBHEHUI
2.7 | Cucrembl U COBOKYITHOCTH PalliOHAIbHBIX YPAaBHEHU 1 HEPABEHCTB
28 [IpuMeHeHue ypaBHEHUMN, CUCTEM M HEPAaBEHCTB K PEILIEHHI0 MaTeMaTHMUECKMX 3aJad M 3ajad U3
pa3nIMyHbIX o0JacTell HAYKU U peasbHON )KU3HU
3 | ®yHkuuu U rpaduku
31 Oyuknus. [lepuoguueckue ¢GyHkuuu. [IpoMEeKyTKM MOHOTOHHOCTH (YHKIHMH. MaKCHMyMBbI U
MUHUMYMBI QyHKIMU. Hanbospuiee u HanMeHblee 3HaueHue QYHKIIMH Ha TPOMEKYTKE
3.2 | Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.3 | llokazarenbHas 1 Jorapudmuyeckas QyHKIIMH, UX CBOWCTBA U rpaduku
3.4 | Ucnons3zoBanue rpadmukoB GYHKIUH IS pellIeHUs] YPaBHEHUN U JIMHEHHBIX CHCTEM
35 Hcnonb3zoBanue rpa@ukoB (QyHKUUN A HCCIEIOBAaHUS MPOIIECCOB U 3aBHUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIICHUH 3a7a4 U3 APYTUX Y4eOHBIX IPEIMETOB U PEAIbHOM KU3HU
4 | Hayana MaTeMaTU4YeCKOro aHajIu3a
4.1 | HempepsiBHBIE (hyHKIIMH. MeTO] HHTEPBAJIOB JJIsl PELICHUS] HEPABCHCTB
4.2 | TlpousBognas ¢pyHkuuu. ['eomerpuyeckuit 1 GU3NUECKUIl CMBICT TPOU3BOIHON
43 [Tpon3BoaHble 3JEMEHTapHbIX (QyHKUMHA. DOpMyNBI HAaXOXKACHHS IPOU3BOAHON  CyMMBI,
MPOM3BEJICHHS M YACTHOTO (DYHKITHIA
44 [IpuMeHeHne NPOU3BOJHOW K HCCIENOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxaenue HanOoIbIIero 1 HAMMEHbBIIIero 3HaueHus! (YHKIIMH Ha OTpe3Ke
45 [TpuMeHeHuEe NMPOU3BOAHON IS HaXOXKJEHHSl HAWIy4ylIero peuieHus B MPHUKIAJHBIX 3aj1adax, JJIs
OIpeieNIeHHs] CKOPOCTH Mpoliecca, 3aJaHHoro Gpopmyoil mim rpadgukoMm
4.6 | IlepBooOpa3Has. Tabmnumia nepBooOpa3HbIX
47 WHrterpan, ero reoMerpuyeckuid W (U3MYECKHH CMBICI. BbIlumciIeHHe HHTerpana mo ¢opmylie

Herotona — JleliOuuna

ITPOBEPJEMBIE HA EI'D IO MATEMATHKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOHU OBPA3OBATEJIbHOU ITPOI'PAMMBI CPEJJHEI'O OBILIEI'O
OBPA30OBAHUA

Kon

IIpoBepsieMble TpeOOBAHUSA K NPeAMETHBIM Pe3y1bTaTaM O0CBOECHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrpamMMbl CpelHero 001ero 00pa3oBaHus

Bnanenue meromamu J0Ka3aTeNbCTB, aJTOPUTMAMH peILICHUs 3aJady; yMEHHE (QOpMYJIUpOBaTh U
ONEepUpOBaTh MOHITUSIMH: OIPEIEICHHE, AKCHOMa, TEOpEeMa, CJIEICTBUE, CBOWCTBO, NPHU3HAK,




JI0Ka3aTeNbCTBO, PABHOCHJIbHBIE (DOPMYIHPOBKY; MPUMEHITh UX; YMEHUE (OpPMYIUPOBaTH 0OpaTHOE
U NPOTUBOIOJIOKHOE YTBEP)KJEHUE, TPUBOIAUTH NPUMEPBl U KOHTPIPUMEPHI, UCIOIb30BATh METO/
MaTeMAaTUYECKOW HWHAYKUWH; IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKJICHHUS NPH PEIICHHH 3a]ad,
OLICHUBAaTh JIOTMYECKYIO MPABWIBHOCTh pACCYXICHUI; YMEHHE ONEpPUPOBATh MOHSATUSIMHU:
MHO>KECTBO, ITOJMHOXKECTBO, OINEPALMK HAJ MHOXXECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-
MHOXKECTBEHHBIN aInapaT JiJIsi ONKUCAaHUs peajbHbIX MPOLECCOB U SIBICHUI U PpU pelIeHuH 3a1ad, B
TOM YHCJIE U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEePHUPOBATh MOHITUAMH: rpad, CBA3HBIN Tpad,
JepeBo, UK, Tpad Ha IIIOCKOCTH; YMEHHUE 33a/1aBaTh U OMUCHIBAThH Ipadbl pa3muyHBIMU CIIOCO0AMU;
MCIO0JIb30BaTh rpadbl IpH PEIICHUH 33724

VYMeHue omnepupoBaTh MNOHATHSAMH: HATypajdbHOE YHCIO, LIEeJI0€ YHUCJIO, CTEeNeHb C LeJbIM
MOKa3aTelieM, KOpEeHb HaTypaJlbHOW CTENEeHH, CTENEHb C palMOHAIbHBIM I1OKa3aTeleM, CTENEeHb C
JIEHCTBUTEIBLHBIM TTOKa3aTesIeM, JIorapu(M dncia, CHHYC, KOCHHYC M TAHT€HC NMPOU3BOJIBHOTO YK CIIA,
OCTaTOK MO MOJYJIO, PallMOHAJIbHOE YHUCIIO0, HpPPalOHANIbHOE YMCIO, MHOXKECTBAa HATYpPaJIbHBIX,
HENBIX, PallMOHAJBHBIX, JIEHCTBUTEIBHBIX YHCET; YMEHHE HCIIOIb30BaTh IMPHU3HAKU JCIUMOCTH,
HAaWMEHBIIUN OOIIMI JenuTeNlb U HauMEHblllee 00IIee KpaTHoe, anropuT™M EBknmma mpu pemieHuu
3a/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIMOHHBIMH CHCTEMaMM CYHCIICHHS; YMEHHE BBITOJIHSATDH
BBIYMCIIEHWE 3HAYEHUM U MpeoOpa3oBaHUsl BBIPAXKEHUNM CO CTENEHSIMU U Jorapumamu,
npeoOpazoBaHusi  OpPOOHO-pAIlMOHATBHBIX  BBIPAKEHHH; yMEHHE OIEpUpPOBATh  IOHATHUSAMHU:
MOCTIEIOBATENbHOCTD, apu(MeTHUecKas IpOrpeccusi, reoMeTpuueckas Iporpeccusi, 0ecCKOHEUYHO
yObIBaromiasi reoMeTpuueckas Mporpeccusi; yMeHue 3aJaBaTh MOCJIEJOBATEILHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (QOPMYJ; YMEHHE ONEpUpPOBATh MOHATHSAMU: KOMILIEKCHOE 4YHCIO,
CONPsDKEHHBIE KOMILIEKCHBIE YHCIA, MOAYJIh M apryMEHT KOMIUIEKCHOrO 4ucia, (opMa 3amucu
KOMIUIGKCHBIX ~ 4YHcesn (TeoOMeTpuyeckas, TPUTOHOMETpUYECKass W  anreOpandeckas); YMETh
MPOU3BONTh ApPU(PMETHUCCKUE JEHCTBUA C KOMIIJICKCHBIMU YHCIIAMH; TPUBOJIUTH TMPUMEPHI
WCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCEJI; OTIEPUPOBATh MOHITUAMM: MaTpuIla 2X2 u 3X3, onpeaenuTesb
MaTPUIIbl, TEOMETPUYECKUI CMBICIT ONPEEIUTENs

YMeHne onepupoBaTh MOHATHUIMU: palMOHAJIbHbIC, UPPALlMOHAIbHBIE, TOKA3aTEIbHbIE, CTEIECHHbIE,
norapu(pMUYecKue, TPUTOHOMETPUYECKHE YypaBHEHUS W HEPaBEHCTBA, HX CHCTEMBI, yMEHHUE
ONepupoBaTh MOHATUSIMH: TOXAECTBO, TOKIECTBEHHOE MPeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUN M HEPABEHCTB, PaBHOCUJIBHOCTb YPABHEHMI, HEPABEHCTB M CUCTEM; YMEHHE
pemaTh ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI C MOMOILBIO Pa3JIMYHBIX MPUEMOB; pElIaTh YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI C MAapaMeTPOM; MPUMEHATh YpPaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI IS
pEIICHHS] MATEMATHYCCKUX 3a7a4 U 33/1a4 U3 Pa3IMIHBIX 00JIacTel HAYKH U PeasibHOM KU3HU

YMeHue omepupoBaTh MOHATUSAMHU: (QYHKIUSA, YETHOCTh (YHKIUHU, MEPUOIUYHOCTh (PYHKIUH,
OTFPaHUYEHHOCTh (DYHKUIMH, MOHOTOHHOCTh (YHKIMH, 3KCTpeMyM GYyHKIUH, HauOonbpliee Hu
HauMeHbIllee 3HaueHUs (YHKIMM Ha MPOMEXYTKe, HempepbiBHas (DYHKIMSA, acHMIITOTHI T'paduka
(GyHKUMM, TIepBas M BTOpas HPOU3BOAHAS (YHKLUMH, I€OMETPUUECKMH M (PU3HYECKUH CMBICI
IIPOM3BOAHOM, NEepBOOOpa3Hasi, ONpeAcNEHHBI MHTErpajl; yMEHHE HAaXOAUTh aCUMITOTHI rpaduka
(YHKIMH; yMEHHE BBIYMCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YAaCTHOTO M KOMIIO3HMIIMU
GbyHKIMIA, HAXOIUTH ypaBHEHUE KacaTedbHOU K TpaduKy QYyHKIUU; YMEHHE HAXOIUTh IPOU3BOIHBIC
AIIEMEHTApHBIX (YHKIUI; yMEHHE HCIOIb30BaTh IMPOU3BOJHYIO IS HCCIeAOBaHUsA (YHKIUH,
HAXOJWUTh HauOOJbIIME W HAaUMEHbIIME 3HauYeHUs (PYHKUUN; CTPOUTH I'paUKH MHOTOYIECHOB C
HCIIOJIB30BAaHUEM alllapaTa MaTEMaTU4YECKOTrO aHaIM3a; IPUMEHATh IPOU3BOJHYIO I HaXOXK/CHHUS
HAWIy4dllero peuieHusl B MPHUKJIAJHbIX, B TOM YHCIE COLUAJIbHO-DKOHOMHYECKUX U (PU3HUECKHX
3ajja4ax; HaxOAUTh IJIOUmAnd U O0BEMBI (GUIYp C MOMOIIBIO HHTErpaljia; MPUBOIUTH NPUMEPHI
MaTEeMaTUYECKOr0 MOAEIUPOBAHMS C TOMOIIBIO TU(PepeHITNaIbHBIX YpaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: Tpaduk (GyHKIUHU, oOpaTHas QyHKUKS, KOMIIO3ULUS (HYHKIUH,
IuHeWHas QYHKUMS, KBaApaTH4Has (yHKUMS, palroHajbHas (QYHKIUS, CTeNeHHas QyHKUus,
TPUTOHOMETpUYECcKne (YHKIMHM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIUH, TIOKa3aTeabHas |
norapumuyeckass GyHKIUH; YMEHHE CTPOUTh TpadUKd U3YYCHHBIX (YHKIUH, BBIMTOIHATH
npeoOpazoBaHusi TpadukoB (QyHKIMIA, HCHONB30BaTh TpadUKH OIS W3YYCHUS IMPOIECCOB U
3aBUCHUMOCTEH, TIPU PEIICHUH 3aj7ad U3 IPYTUX Y4eOHBIX MPEIMETOB M 3aJa4 U3 PEabHOM JKU3HU;
BBIpaKaTh (popMylnamMH 3aBUCHMOCTH MEX]Y BEIMYMHAMH; WCIOJb30BaTh CBOWCTBA WU TPaHKH
GYHKIMI JJ1s1 peleHus: ypaBHEHHMH, HEpaBEHCTB M 3a/ad C MapaMeTpaMHu; HW300pakaTh Ha




KOOpHHHaTHOﬁ IIIIOCKOCTH MHOXXCCTBA peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4d pa3HbIX TUIOB (B TOM 4YMCIIE HA MPOILEHTHI, J0JIM U YacTH, Ha
IBUKEHHE, pabOTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH, 33/1a4i U3 00JIaCTH YIPaBJICHUS TUYHBIMU
U CeMEWHBIMH (PMHAHCAMH); COCTABISTh BBIPAKCHUS, YPABHEHUs, HEPABEHCTBA M HMX CHCTEMBI 1O
YCIIOBUIO 3a]]a4M, UCCIIE0BATh MOTY4CHHOE PEIICHUE U OIICHUBATh MPABAOINOI00HOCTh PE3yIbTATOB;
YMEHUE MOJEIUpPOBATh pEaJbHbIE CHTyallUH Ha SA3BIKE MAaTEMATUKH;, COCTaBIITh BBIPaXKEHHS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBMIO 3aJ1a4H, UCCIIE0BATh IOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM allllapara ajaredpbl, HHTEPIPETUPOBATH MOTYUCHHBIN pe3ysbTaTt

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apupMeTUIecKoe, MeAnana, HauboIbIIee U HauMEeHbIIIee
3HAa4YeHMs], pa3Max, JUCIEpPCHs], CTaHJapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMEeHHE W3BIIEKaTh,
MHTEPIPETUPOBATh HH(OPMAIIMIO, TpPEACTAaBIEHHYIO B TalOiunax, Ha Jauarpammax, rpadukax,
OTpa’kaloIyI0 CBOMCTBA peasbHbIX MPOIIECCOB U SBJIECHUI; MPeCTaBIsATh HH(OPMAIIUIO C TTOMOIIBIO
TaOJIMIl M JUarpaMM; HCCIIEAOBaTh CTaTUCTHYECKWE JaHHBIE, B TOM YHCIE C HPUMEHEHHEM
rpadMuecKuXx METOIOB M DJEKTPOHHBIX CPEACTB; TIpadUUYecKH HCCIe0BaTh COBMECTHBIC
HaO0JII0JIEHNs] C TOMOUIBbIO AMAarpaMM paccerBaHUs U TMHEWHOMN perpeccuu

YMeHue omnepupoBaTh IOHSTUSIMU: CIIydalHBIM ONBIT U CIlydallHOE COOBITHE, BEPOSTHOCTH
CIIy4alflHOTO COOBITHS; YMEHHME BBIYUCIATH BEPOSTHOCTD C MCIOJIb30BAHUEM I'paUUECKUX METOJI0B;
IPUMEHATh (OPMYJIbl CIOKEHUS U YMHOMKEHHUS BEpPOSTHOCTEH, (opMyily IMOJHONH BEPOSTHOCTH,
dopmyny bepHysum, komOuHaTOpHble ()aKThl M (OPMYJIBI; OLIEHUBATh BEPOSTHOCTH peaibHbIX
COOBITUI; YMEHHE OIEpUPOBATh MOHATUSAMM: CiIydailHas BEJIMYMHA, paclpe/ie]eHue BepOATHOCTEH,
MaTEMaTUYECKOE OXXMJAHUE, IUCIEPCUs M CTaHJApPTHOE OTKJIOHEHUE CIIydallHOW BEJIMYMHBI,
(GYHKIMM pacmpefeneHnus W IJIOTHOCTU PpaBHOMEPHOrO, I10KA3aTEeJIbHONO W HOPMAaJIbHOI'O
pacrnpeneneHuil; yMEHUue HCIOJb30BaTh CBOMCTBA M3YYEHHBIX PACIpENesICHUN I pElICHUs 3a]ad;
3HaKOMCTBO C IMOHSATHSMM: 3aKOH OOJBIIMX YHCE], METOJbl BHIOOPOUHBIX HCCIEJOBAHMN; yMEHHE
IOPUBOJIUTH TPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YMCET B MPHUPOAHBIX M OOLIECTBEHHBIX
ABJICHUSIX; YMEHHME OIEpUPOBATh MOHATHAMM: COUYETAHUE, NIEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO
nepecTaHoBOK; OMHOM HpIOTOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE (DAKThl U PACCYKICHHS I
peleHus 3a7a4; OlleHUBATh BEPOSITHOCTH PeaTbHBIX COOBITHI; COCTABISTh BEPOSITHOCTHYIO MOJIENb U
MHTEPNPETUPOBATh MOJYYEHHBIA pE3yIbTaT

YMeHue onepupoBaTh IOHATUAMM: TOYKA, IpsAMas, INIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, Iy,
BEJIMYMHA YIJIa, INIOCKAN YroJjl, IBYTPaHHBIA yroJj, TPEXTPAHHBIN YroJ, CKPEIMBAIOIIMECS MPIMBIE,
NapaJyIebHOCTh M NEPHEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yroid MEXAYy MpPSIMbIMH, YToOJ
MEXAYy NpsAMON M NJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMH, PACCTOSHUE OT TOYKH 10 IJIOCKOCTH,
pacCTOSIHME MEXKIY MPAMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IIPH
pEeIIeHNH 33/1a4 U3y4YeHHBIE ()aKThl M TEOPEMBI TUIAHUMETPHUHN; YMEHHUE OLICHUBAThH pa3Mepbl 00bEKTOB
OKPYXKAIOIIEro MUpa; CTPOUTh MAaTEMAaTUYECKUE MOJEIH C IMOMOIIBIO I'€OMETPUYECKUX MOHATUN U
BEIMYMH, PELIATh CBA3AHHBIE C HUMU IIPAKTUYECKHE 3a1a4H
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YMeHue onepupoBaTh MOHATUSIMU: IUIOMIAAb PUTYPBI, 00BEM (PUTYPBI, MHOTOTPAaHHUK, TTPABUIBHBIN
MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHMKA, KyO, MmapajUielenune], npusMma, nupamuaa, gurypa u
MOBEPXHOCTh BpaIlleHUs, HUIUHAP, KOHYC, IIap, cdepa, miomans chepsl, MIOmaab MTOBEPXHOCTH
OUPaMUIbl, TPHU3MBI, KOHYCa, UWIMHIApa, O0bEM Kyba, MNPAMOYroJbHOrO TNapalulelenurnena,
nupamMubl, NpPU3MBbI, LUIUHApA, KOHyca, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUEHUsS KOHyca U
LWIMHIpPA, NapajulesibHble OCH WJIM OCHOBAHMIO, CEYEHHE Ilapa, MJIOCKOCTh, Kacarouascs cgepsl,
HWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEYEHHE MHOIOrpaHHHMKa, HM300pa’kaTh MHOIOTPaHHHKH,
GuUrypbl 1 MOBEPXHOCTH BpAIllEHUS, UX CEUEHUS, B TOM YMCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSITh CBOWCTBA TEOMETPUUYECKUX (HUTYp, CAMOCTOSTENBHO (QOpPMYyIUPOBATH
OTpeNeNeHrs] u3y4aeMbIX (UTYp, BBIBUTATh THIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUYECKUX
¢uryp, oOOCHOBBIBATH HJIM OIPOBEPraTh HMX; YMEHHE MPOBOJAUTH Kiaccu(pukanuio ¢GUryp mo
pa3NIMYHBIM [TPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE JOIOJIHUTENbHbIE IOCTPOCHHUS
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YMeHne onepupoBaTh MOHATHSIME: JBUKEHHUE B POCTPAHCTBE, MapalIeIbHBIN MEPEHOC, CHMMETPHS
Ha TJIOCKOCTH M B MPOCTPAHCTBE, MTOBOPOT, Mpeodpa3oBaHre moao0us, o100HbIe PUTYPBI;, YMEHHE
pacro3HaBaTh paBHBIE M TMOJO0OHBIE (DUTYPHI, B TOM YHUCIE B IMPHPOJIEC, HCKYCCTBE, apXUTEKTYpE;
UCIOJb30BaTh T'COMETPUYCCKUE OTHOIICHUS TPH PEHICHUH 3a7ad; HaXOAHTh T€OMETPHYCCKHE
BEJIMYUHBI (JJTMHA, YTOJ1, TJIOMA/b, 00BEM) MPHU PEIICHHUH 3aJ1a4 M3 APYTUX YICOHBIX IPESIMETOB U U3




peasbHOI JKU3HU; yMEHUE BBIYUCIATh T€OMETPUYECKHE BEJIMUYUHBI (JUIMHA, Yroj, IJIOLaab, 00bEM,
IUIOIA/1b TIOBEPXHOCTH), MCIONB3Ysl M3Yy4deHHble (OpPMYJbl M METOAbI, B TOM 4MCIE: IUIONIAAb
[IOBEPXHOCTH NUPAaMU[bl, MpPHU3MbI, KOHyCa, LMJIMHJIpa, IUlomanab cdepsl; o00BEM KyOa,
NpSIMOYTOJBHOTO Tapajuielenunena, MUPaMHUIbl, TPU3MBI, LNWIMHApPA, KOHYyca, IIapa; YMEHHe
HAXOJIUTh OTHOIIEHUE 00BEMOB OJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATHAMHU: MPAMOYrOJjbHasg CUCTEMAa KOOPJAWHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPIAMHATHI BEKTOPAa, CyMMa BEKTOPOB, IMPOM3BEIECHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHUE
BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEIEHNE, BEKTOPHOE MPOU3BEACHUE, YTOJl MEKIY BEKTOpaMH;
YMEHHE UCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOJ UISl PELIEHUS I€OMETPUYECKUX 3a1ad U
3a7a4 JPYyrux y4eOHbBIX IPEIMETOB
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YMmeHue BeIOMpaTh MOAXOSIINN METO JJIsSl PEIICHHsI 3a/1a4i; TTOHUMAaHUE 3HAYMMOCTH MaTEeMaTHKU
B M3YYCHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUI; YMEHHE PacIIO3HABaTh MPOSBICHUE
3aKOHOB MAaTEMATHKA B MCKYCCTBE, YMEHHUE MNPUBOAUTH MPUMEPHl MATEMATUYECKUX OTKPBITUN
POCCHUICKOW U MUPOBOM MAaTEMaTHYECKOW HAYKHU

INEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

Kon
1 | YUucna u BeUKCICHUS
1.1 | HatypanbHble u 1ienble yncia. [IpusHaku AeTMMOCTH 1EeNbIX YHCell
12 Panmonanpupie umcina. OOBIKHOBEHHBIE U JAECATHYHBIE JpPOOHM, TPOIEHTHl, OECKOHEYHBIE
MEPHOUYECKUE TPOOH
13 Aqu)Meanvecxnﬁ KOpEeHb HaTypanbHOH creneHu. JleficTBUsS C apupMETHYECKUMU KOpPHSAMU
HATYpaJIbHOH CTeNeHU
1.4 | Crenenp ¢ nenbM nokaszaTteneM. CTeneHb ¢ palioHaJbHBIM Moka3aTesneM. CBOICTBa cTeneHH
15 CuHyC, KOCHHYC U TaHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YH CJIOBOTO
aprymMeHra
1.6 | Jlorapudwm uncna. JlecsiTHuHbIe U HATYpaJIbHBIE TOTapU(PMBI
17 JleWicTBUTENbHBIE YuCia. ApudMeTHdecKHe oOmnepaluu C  JCHCTBUTEIBHBIMH  YHCIAMH.
[TpubnmxEHHBIC BRIYMCICHHUS, TIPAaBUJIA OKPYTJICHUS, PUKHJIKA M OIIEHKA Pe3yJIbTaTa BHIYMCICHUH
1.8 | IlpeoOpa3zoBaHue BbIpa)KEHUN
1.9 | KomruiekcHbie yncia
2 | YpaBHEHUs U HEPABEHCTBA
2.1 | llenbie u 1poOHO-paIiMOHAILHBIE YPABHEHHS
2.2 | VippanuoHaibHbIe ypaBHEHHUS
2.3 | TpuroHoMeTpu4ecKkue ypaBHEHUS
2.4 | Tloka3arenbHbIe U JIOTapu(MUYECKUE YPaBHCHUS
2.5 | llenple u 1poOHO-palOHATIBHBIC HEPABECHCTBA
2.6 | UppanuoHaibHbIe HEpAaBEHCTBA
2.7 | Iloka3aTenbHble U JorapudMuyeckue HepaBeHCTBa
2.8 | TpuronomerpuyecKkre HepaBeHCTBa
2.9 | Cucrembl U COBOKYITHOCTH YPaBHEHUH M HEPaBEHCTB
2.10 | YpaBHeHUs1, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMH
2.11 | Marpuna cucteMbl THHEHHBIX yYpaBHeHUN. OTpeaeuTeNnb MaTPHIIBI
3 | ®yHkmy u rpaduku
31 OyHKUUA, criocoOb! 3a1anus GyHkuu. I'padpuk Gynkunu. Bzaumuo obpatheie pyHkuuu. YETHDBIE U
HeuéTHble QyHKIMH. [lepuonndeckne GyHKINU
3.2 | O0nacte ompesneneHUss W MHOXecTBO 3HaueHWi ¢yHkumu. Hymn  dyeknuu.  IlpomexyTku




3HAKOIMOCTOSHCTBA. [IpoMexyTKH MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbuiee n HanMeHb11ee 3HaUeHNE QYHKIIMH HA TPOMEXKYTKE

Crenennasi GyHKIHUS ¢ HATYpaJIbHBIM M IIeNbIM MoKa3aTeneM. E€ coiicTBa u rpaduk. CBoiicTBa u

3.3 .
rpaduK KOpHsS N-Ol CTENEHU
3.4 | Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 | ITokazarensHas u JorapupmMudeckas GyHKIUH, UX CBOMCTBA U rpaduKu
3.6 | Touku pa3psiBa. AcuMnToThl rpadukoB pyHKuid. CBoicTBa QYHKIINIA, HEMPEPHIBHBIX HA OTPE3KE
3.7 | ITocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHHS ITOCIEA0BATEILHOCTEN
3.8 | ApudmeTrueckas U reomeTpudeckas mporpeccuu. @opmyia ClI0KHBIX TPOIIEHTOB
4 | Hauana MmaTeMaTH4YeCKOTO aHaJIM3a
4.1 | IlpousBoanas ¢pyHkuuu. [IpousBogHbIe 21eMeHTapHbIX GyHKINN
42 [IpumeHeHne TPOU3BOAHOM K MCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTD M 3JKCTPEMYMBI.
Haxoxaenne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHus (PYHKIIMK Ha OTpe3Ke
4.3 | Ilepoobpasnas. MaTErpan
5 | MHoxecTBa M JIOTHKa
5.1 | MHoxecTBO, onepaiuu HaJl MHOKecTBaMu. /luarpammel Diiniepa — Benna
5.2 | Jloruka
6 | BeposITHOCTb U CTAaTHCTHUKA
6.1 | OnmcarenpHast CTATUCTHKA
6.2 | BepostHOoCTh
6.3 | KomOunaropuka
7 | 'eomerpus
7.1 | ®urypsl Ha MIIOCKOCTH
7.2 | IlpssMbie ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOorpaHHMKHI
7.4 | Tena u MOBEPXHOCTH BpAILICHHUS
7.5 | KoopauHatThl 1 BEKTOPHI

YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O NTIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

METOAUYECKHE MATEPHUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
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