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INOACHUTEJIbBHASA 3AIINCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OopMyJIupyeT CBOHU
JTOCTHKEHHSI B MaTEMaTUYECKOI hopMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJv3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUS 3aKOHaMH (PU3NKUA, XUMHUU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JaJbHEHIIEro oOpa3oBaHHs U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPXKIACHUS C MOMOILBIO MHAYKIIMM U pacCy’kiaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Ainredpa M Hayalla MaTeMaTH4YECKOTO
aHaJin3a» OO0ydYaroliuecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAlUH,
UHTEpHpPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00ianaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOIIUMN
(GbOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, Tak M dYepe3 crneuuduxky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTEbHONM  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe 1 HauajaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOTro Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBl  CIIEAYIOLIME COJIEPKATENBHO-METOAMYECKUE JUHUK: «Yucina u
BBIYHCIICHUS, «DYyHKIMU U Tpadukn», «YpaBHEHHS U HEpaBeHCTBa», «Hadama
MAaTEMATHYECKOro aHanusa», «MHo)kecTBa U JIorMKa». Bce OCHOBHbIE



COJIEP)KATEIBHO-METOANYECKUE JIMHUA HW3YYalOTCS Ha TPOTSHKCHUHM JABYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pa3fenaMu. JJaHHbIi yaeOHbIH
KypC SBIISETCS HWHTETPaTHBHBIM, TOCKOJBKY OOBEIMHAET B cebe cojaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jloruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBaIOT BCE OoJiee MIMPOKUM MAaTeMaTUYECKUM
anmapaToM, y HUX TOCJTIEIOBATEIBHO (GOPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIe]h PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJlyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
copMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBepIIacT
¢dbopMHpoBaHrE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4Ymcna, YMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCJIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYaloIIMMCS MHOXKECTBAa HATYypalbHBIX, IENbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, 0COOble CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATYypaJIbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMHM MX TPUMEHEHUS [JIsl PEIICHUs Pa3UYHbIX 3aad
dbopMupyeTcsi TpeCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3aIHs.

Jluaust «YpaBHEHHSI W HEPABEHCTBAa» peajN3yeTcs Ha MPOTSHKECHHH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpamMMmbl MpenycMOTPEHO pelIEHHE COOTBETCTBYIOMIMX 3afad. B
pesynbpTaTe OOydYaromiyecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coliepKalux mapaMeTphl. lloydeHHbIE YMEHHS IIHPOKO HCIOIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIM C TIOMOIIBI0 MTPOU3BOAHON, MPU PEIICHUH MPHUKIATHBIX
3a7a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKINH.
Hannasi comepkarenbHas JUHUS BKIIOYaeT B ceOsl Takke (OpPMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTtel 1o  (opmyrnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHMA, a TaK)KE BBIPAKCHHIA,



coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3yudeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraer 3(hPeKTuBHbIE
UHCTPYMEHTBI ISl PEIICHUS MPaKTHYECKHMX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaTJISHO J€MOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKW» TECHO
NeperuieTaeTcss ¢ JAPYTUMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3yueHue cTerneHHowH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
U rpaduKoB, UCHIOJIb30BaHUE (DYHKUMU JUIS pelIeHus 3ajad U3 JPYrux y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMAaTUYECKUM aHaJIM30M,
TaK W C pEIIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensietcs: GOopMHpPOBAaHUIO YMEHHUS BBIpaKaTh (OpMyliaMu 3aBUCUMOCTU MEKTY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MONy4YCHHbIE (DYHKIIMHA, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, TIO3BOJISIONINX BRIPAXKATh 3aBUCUMOCTH MEKAY BETUIMHAMH B PA3INIHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u cioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AI[1H, NCII0JIb30BAHUIO aHAJIOTH.

ConepxarenpHas auHMs «Hauanma maremaTmdeckoro aHaau3a» MO3BOJISET
CYIIIECTBEHHO PACUIUPUTHh KPYT KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj]1ad,
JOCTYIHBIX 00yYarolMMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsiTh HMX HauOOJbIINE W HaWMEHbIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJENeH peambHBIX CHUTYalluH,
MO3BOJISIET HAXOIUTh HAWITyYlllee PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE€ COLMATIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHan3a
CIIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAITIbHO-JIOTMYECKOTr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOydaronmecs y3HatoT O BbIIAIOIMIMXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

CopnepxarenpHO-MeTOIMYecKas JTMHUA «MHOMXECTBa M JIOTHKa» BKIIIOYAET B
ceOsl 3JIEeMEHThl TEOPUUM MHOXKECTB M MAaTeMaTH4YeCKOW JOTHKU. TeopeTuko-
MHO>KECTBEHHBIE MTPEICTABICHUS POHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHKU
U TpeiaraloT Hambosiee YHUBEPCAJIBHBIA S3bIK, OOBEIUHSIONIMM BCE pa3/esbl
MaTeMaTHKd H €€ TPWIOKECHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKHE
TUCIMIUIMHBL W WX TPWIOKEHUS B eAuHoe 1enoe. [losromy BaxHO AaTh
BO3MOXXHOCTh OOydYaromieMycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATH €0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.



JpyruMm BaXXHbIM TPU3HAKOM MaTEMaTUKU KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBINIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKIICHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa u Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peanibHBIX
CUTYyallui, WCCIEAOBAHMS S3TUX MOJENed C IMOMONIBIO afmapara airedpbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTrpaMMBbI, IIOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca HIMPOKO HMCIIOJIB3YeTCs I pelieHusl MpUKIaaHbX 3anad. [lpu
pEIICHNM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaroIMecs  pPa3BHBAIOT
HAOJIIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TMPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOLIECCE U3YUEHUS BCEX TEM yueOHOro Kypca «AnreOpa 1 Hadasna
MaTEMaTUYECKOTIO aHAIN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa M Havaja MaTeMaTHYECKOrO
aHanau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa v BBIYMCICHUSA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC IPOOU, MPOIICHTHI,
OeckoHEeUHbIe TMepuoandeckue Apoou. Ilpumenenue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BBIYKMCIICHUS, PABUIIA
OKpPYTJICHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenbiM nokaszateneM. buHom HbiotoHa. Hcnonb3oBaHue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHUS M ypaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 11ebIMu K03 hUITIEHTaMHU.
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAXKEHUM, COAEPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHHUS. OCHOBHBIE METO/IbI pelIeHus
MppalMOHAIBHBIX YPABHCHUH.

[TokazaTenbHbie ypaBHEHHUS. OCHOBHBIC METOABI PEIICHUSA MOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTaPUDMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMETpUYECKUX YPABHEHU M.
Pemenne cucrteM nMHEWHBIX ypaBHEHHUW. Marpuua CHCTEMBI JIMHEUHBIX
ypaBHeHUil. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKU CMBICI U CBOMCTBA,
BBIUHCIICHUE €r0 3HAYCHUS, TPUMEHEHUE OMPEACIUTENS sl PEUICHUS CUCTEMBI
JMHEWHBIX ypaBHEHMI. PeleHne nNpHUKIagHBIX 3aJa4 C I[OMOUIBK) CHCTEMBI



JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEEIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAbHOM CHUTyallMd C IMOMOIIBIO
YPaBHEHUM M HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U peaTbHON KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIUU.
Kommnosumms Qynkiuii. I'paduk  yHkmm. DinemeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO6nactb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu QyHkimm.
[TpomexyTku 3HaKomocTossHCTBa. YETHBIE M HeU€éTHBIC DyHKIMU. [lepruoanueckue
¢ysaxun. IIpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs PYHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (DYHKIMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATYypaJbHBIM U LEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. ColicTBa U rpadviK KOpHs n-0i CTENEHU KaK (yHKIMK OOpAaTHOU CTENEHU
C HATyPAJIbHBIM IOKA3aTENIEM.

[Toka3aTenbHass u jorapupmuyeckas (yHKUHHU, UX CBOWCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YpABHEHUM.

TpuroHoMerpuyeckass OKpYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOYyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEAJbHBIX IPOLECCAX U SBICHHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYECKOW MHAYKINHA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEIBHOCTH.
Hcroprsi BOBHMKHOBEHHMS MAaTEMaTUYECKOIO aHajiu3a Kak aHajln3a OECKOHEYHO
MaJIbIX.

Apudmernueckas 1 reoMeTpruUecKas nmporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKON
porpeccruy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yucio e. @opmyJia CI0KHBIX
NpoLEHTOB. VCnosnb30BaHWE TPOTrPECCHH I PELICHUS pEeaJIbHbIX — 3a7ad
IPUKJIAJHOIO XapakKTepa.

HemnpepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yskiuid. CBoiicTBa (GYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENpPEpPHIBHBIX
GbyHKIU 1715 petieHus 3aaay.

[TepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui u
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoaHbIE  BJEMEHTapHBIX  (PYHKIUH. [IponsBogHass  CyMMBlI,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIMM (PYHKIUH.

MHokecTBa M JIOTHKA



MHoOXecTBO, omnepaluy HaJl MHOXECTBAMU W HUX CBOMcCTBa. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONHCAHMS PEeaNTbHBIX MPOLECCOB M SBJICHUW, NPU PELICHUH 3a0ad W3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u nensle yncna. [[pumMeHeHne MPU3HAKOB JIEIMMOCTH LEJIbIX
qyuces, HauOoJbuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), ocTtaTkoB 110 Moayiro, anropurMa EBkinuaa 1 penieHus
3a/1a4 B LENBIX YHCIIAX.

KommnekcHble uymcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3allUCU KOMIUIEKCHOTO 4YHciia. ApudMeTHYecKHe ONepaluyd ¢ KOMIUIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii cTeneHr M3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YKCEN JIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI
Y CHCTEMBI-CIICICTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpu4eCKUX HEPAaBEHCTB.

OCHOBHBIE METOJbl PELIECHUS IMOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPpALMOHATIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMU.

[IprMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3aJlay ¥ 3a/1a4y U3 pa3lInyHbIX 00JacTel HAYKH U peasIbHOM KU3HU, UHTEPIPETALIHS
MTOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKH

I'padpux kommosunuu ¢GyHkuuil. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKHU.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUNW W HEPaBEHCTB. | 'paduueckue
METO/IbI PELICHU 3a1a4 C apaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH I HCCIENOBAaHUS TMPOLECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajim3a



[IpumMeHeHne mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIIero 1 HAMMEHBIIETO 3HAYEHUI HEMPEPbIBHON
(GYyHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TIEpBOOOpa3HBIX. llepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNnrerpan. ['eomerpruueckuii cMbICT MHTErpaja. Beruucienue onpeaesi€HHOro
uHTerpaia no popmysne Herotona-JIeionua.

[IpumeHnenue uHTErpajga s HAXOXKIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB F€OMETPUUECKUX TETI.

[Ipumepsl pemenuit auddepeHManbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U Jpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKHU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KJIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHWUE IIEHHOCTH TPYJIOIIOOUS, HWHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JNESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnr W peannu3oBBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATTLHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIBHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMAaTUYEeCKUX 3HAHUN IS peleHus 3agad B 00JiacTu
OKpY’Kalollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cephl 4eTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUIS Pa3BUTHUS 1IUBUIIM3AIMH, OBJIAJICHUE SI3IKOM MaTEMAaTHUKU U MAaTeMaTHYeCKOM
KYJIbTYpOU KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH MTPOESKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jioruvyeckue JeiicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OIpEJENICHHS MOHATUNA, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBATh  CYXKIACHHS:
YTBEPAUTEIbHbBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKACHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEILEHUs, BEIOUPATh HanboJee NOAXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhbIe nccienoBarebCKHeE AeiiCcTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynIupoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, apTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;



CaMOCTOATENBbHO (POPMYIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKKE BbIIBUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora c nundopmanueii:

BBISIBIIATH AehUIINTH WHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALINIO PA3JIMYHBIX BUIOB U (hOpM
MpE/ICTaBIICHNUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSATENIbHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIE el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS TIO XOJy peElIeHUus 3ajayu,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMoi 3adadyd, BBICKA3bIBaTh HICH, HAICJICHHBIE Ha ITIOHUCK
pEILeHUs, COIOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB
Jaora, oOHAapyXKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (OopMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MpEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOUpATh CIIOCOO PELIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAaHHUSA
COBEPLIAEMBIX JAECHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB, BIAACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yjbTaTa pelieHUs
MaTE€MaTUYECKOM 3a/1a4H;



NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUSIM, OOBSICHATH MPUIUHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YJIhTATOB JEATEIBHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaJIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7ad, MPUHUMATh 1I€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisTh
BUJIBI pabOT, IOrOBApUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyHMHOBBIX (opMax paboThl (0OCYk IaeHUS, OOMEH MHEHHUIA,
«MO3TOBBIE MITYPMBD) U UHBIE), BHITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPAUHUPOBATH
CBOHM JICHCTBHS C IPYTHMH YWICHaMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIaJIa
B 0OmuWiA TPOAYKT TO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aMOJICUCTBHS.

HPEAMETHBIE PE3YJIBTATDBI

K koniry obOyuenuss B 10 kjacce 0Oy4yarOIIMICAd MOJYYUT CIECAYIOIIHE
NPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hadyajla MaTEMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCICHUSA:

cBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHATh JPpOOM Y TPOLEHTHI JUIsl PEIICHUs TPUKIAJHBIX 3a/ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCITI0JIb30BaTh MOAXOASAIIYIO0 (hOPMY 3aIlMCH IEUCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypajbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTelIeM;

CcBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHUYHBIE U
HaTypaibHBIE JIOTapU(MBI;

cBOOOJHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, aQPKKOCHUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHU-CIICACTBHS, pABHOCUIILHBIC HEPABEHCTBA,

OPUMEHATH PA3IMYHBIE METOJbl PEIICHUs pPALHUOHAIBHBIX U JPOOHO-
palMoHaNbHBIX YpPaBHEHHUH, NPUMEHSATh METOJ HWHTEPBAJIOB JMJI PEIICHUSA
HEPABEHCTB;

CBOOOIHO OMNEPUPOBATh MOHSATHSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOYJICH C HEIBIMU KO3 PHUIIEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSATD JICJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera s
pelieHus 3aay;

CBOOOJTHO ONEPUPOBATH TMOHATHUSMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHU,
MaTpulla, ONpPENeNTUuTeNb MaTpullbl 2 X 2 M €ero TeOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACNTUTENN JJi1 pPELIEHUS CHUCTEMbl JIMHEMHBIX YpaBHEHUH,
MOJICTTUPOBATh PEANbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YPaBHEHUH,
UCCIIEIOBaTh TMOCTPOCHHBIE MOJEIH C TOMOIIBI0 MATPUI] U OIpPEACITUTENCH,
UHTEPIIPETUPOBATH MOJTYICHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl INpeoOpa3oBaHMS
BBIPAKEHN;

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTEeNeM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeoOpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUM;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANbHbBIE, MOKAa3aTEeJIbHbIE U
Jgorapu(pMHUUECKre YpaBHEHHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
NEPEX0/I0B UM OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpMYJIbl JUIsl TpeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

CBOOOIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh HEoOXoAumble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIENI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

DYyHKIUMN U TPAPUKHU:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3a1aHusl (QyHKUUH,
B3aMMHO OOpaTHble (YHKIUH, KOMMO3uIus GyHKIMA, Tpaduk QGyHKIUH,
BBITIOJIHATH JIEMEHTapHbBIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CcBOOOIHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh OMPEIEICHUS U MHOKECTBO
3HaYeHUN QPyHKINUU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZIHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMBbI U
MUHUMYMBl (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HaueHWEe (YHKIUU Ha
IPOMEKYTKE;



cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKLMS C HATypaIbHBIM U
HEeNbIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (YHKIHH C HATYpPaJbHBIM U IEJIbIM
nokasarenemM, rpa@uk KOpHsS h-0il CTeNeHH Kak (PyHKIHMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM OKa3aTeJeM;

ONEpUPOBaTh MOHATHSAMU: JIMHEHHAsA, KBaApaTHU4dHas MU JIpOOHO-ITUHEIHas
(byHKIIUH, BBITIOIHATH 3JIEMEHTApPHOE MCCIEA0BAHNE U MIOCTPOCHUE UX TPAPUKOB;

cBOOOJHO OMEpHUPOBATh MOHATHSAMH: IOKa3aTelabHas M JorapudmMuyeckas
(GyHKIMM, UX CBOMCTBA M TIpadUKH, MCIONb30BaThb MX TpadUKHU [UIsl pELICHUS
YPaBHCHUI;

CcBOOO/IHO ONEPUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYHOCTb,
OIpe/ieJIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUid  HMCCIEAOBaHUS IPOLIECCOB U
3aBHCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH, BBIpAXXaTh (POpMyIaMHu 3aBUCUMOCTU MEXKY BEJIMYMHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJHO ONEPHUPOBATh MOHATHIAMU: apuPMeTHdecKas U Te€OMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reOMeTpUUEcKasi MpOrpeccus, TMHEHHBIA U
HKCIIOHEHIUAIBHBIN poCT, (hOpMyJia CIIOKHBIX IPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO ONIEPUPOBATh MOHATUAMU: NIOCIEN0BATEIBHOCTD, CIIOCOOBI 33aJTaHUS
IIOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEAOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTeMaTHYeCKOro aHajlM3a Kak aHaiu3a
OCCKOHEYHO MaJIBIX;

cBOOO/IHO ONEPUPOBATh MOHITUSIMU: HEMIPEPHIBHBIC (PYHKIIMH, TOUKU pPa3pbiBa
rpaduka GyHKIHMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
INPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PELICHUS 3a/aY;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(byHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
JIBYX (PYHKIMH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIU;

WCITIOJIb30BAaTh TEOMETPHUECKUN MU (U3UYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCIT0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHNs pPealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUEeOHBIX MPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUAMHM: OIpEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIILHBIE
YPAaBHEHUS U HEPABEHCTBA.



K xonmy oOyuenus B 11 kjacce oOydyarolmuics TOJYYHUT CIEIYIOLIUE
IPEIMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa 1 Hayajia MaTeMaTHUECKOTO aHaIu3ay:

Yucia v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATHUSIMU: HATYPAJTBHOE U 1EJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LENBIX YHUCEI, UCIIOIb30BATh MPU3HAKHU JEIUMOCTH LIEJIBIX YUCET,
HO/l u HOK nHaTypanbHBIX 4YMCeN A PELICHUs 3a/ad, MPUMEHSATh ajJrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIIO, 3alKChIBATh
HaTypaJbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OIEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUICKCHBIE 4YMClia B anredpandecko u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAIIBHBIE, MOKa3aTeJbHbIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHHd C TMOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW MpH pEUIEHUUd TPUTOHOMETPHUUYECKOIO
YpaBHEHHS;

CBOOOIHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJIi  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMa U COBOKYMMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pelarhb paloHaIbHbIE, VppalMOHAJIbHBIE, ITOKa3aTeJIbHBIE,
JorapuMUUYecKue U  TPUTOHOMETPUUECKHME YpaBHEHHMS] U  HEPaBEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHHS, HEPABEHCTBA M MX CHCTEMBI [0 YCIOBHUIO 3aJ1a4H,
WCCJIEIOBAaTh TOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM allfapara ajreOpsl,
MHTEPIPETUPOBATH NOJYUYCHHBIN PE3YJIbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH F€OMETPUUECKIE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJIHO  OMEpUpPOBATh TMOHATUSMU: TpadUKA TPUTOHOMETPUUECKHUX

byHKIIHIA;,



OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEalIbHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JJIsl MCCIIEe0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAWTh HanOoJbIlIee U HAaNMEHbIIIee 3HaAUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEro PEUICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COIMAIBHO-3KOHOMHYECKHUX, 3aa4ax, 1Sl ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS TMpoIiecca, 3aJaHHOro GopMysioi uin rpadukoM;

CBOOOJTHO ~ OMEpUpPOBATh MOHATUSIMH: TEPBOOOpa3Hasi, ONpeneIEHHBIH
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO HHTETPaIa;

MMETh IIPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJIeHUs TU(PPepeHIINAIbHBIX YPAaBHEHU;

pemaTth NPUKJIAAHBIE 3a4a4, B TOM YHUCJIE COUHAIBHO-3KOHOMHUYECKOTO W
(du3MYEeCcKOro xapakrepa, CpeJICTBaMH MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pasoBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIBHBIX YHCEIL.
MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUI
) Oynkuun u rpapuku. CreneHnas GyHKIHS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0 CTETICHHU. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarensHast pynkius. [lokasarensHbie 10 1
YpaBHEHHUSI
5 Jlorapudmuueckast pyHKIUS. 18 |
Jlorapudmuueckre ypaBHEHUs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHHUSI
7 [TociemoBaTeNbHOCTH M IPOTPECCHH 10 1
HenpepsiBabie ¢yukimu. [Iponssoaaas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB H TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
HccnenoBanue GyHKIMA ¢ TOMOIIIBIO 29 1
MPOU3BOAHOMN
2 [TepBooOpa3Has U HHTErpa 12 1
I'padviku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
TpuroHomeTpruyecKue HEPAaBEHCTBA
4 WpparnmonanbHbIe, TOKa3aTEIBHBIE H 24 1
norapuMUUecKre HePaBeHCTBA
KomMruiekcHble yncna 10 1
6 HarypasnbHbie U 1ieiIble Yhcia 10 1
CucreMbl pallOHaNbHBIX, HPPALMOHATBHBIX
7 MOKA3aTeNIbHBIX U JIOTAPUPMHICCKUX 12 1
ypaBHEHUH
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

MHOXeCTBO, Oneparuy Hal
MHOKECTBAMHU U X CBOWMCTBA

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TeOpEeTHKO-
MHO>KECTBEHHOT0 armnapara Jyisl pelieHus
3a1a4

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JECSITUUHbIE TPOOH, IPOLIEHTHI,
0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
[Ipumenenue qpobeit U MPOLEHTOB JIst
pelIeHUs TPUKIAHBIX 3a7a4

[Ipumenenue qpobeit 1 MPOLEHTOB JIs
pELICHHS TPUKIAIHBIX 3a/1a4
JlelicTBUTeNNbHBIE YKCIIa. PalioHanbHbBIE U
MppalurOHaJIbHbIC YUCIIa
ApudmeTnueckue oneparuu c
JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIIEHNUS, TIPaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUM

OcCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOuYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMHA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemenne cucrem TMHENHBIX YpaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUIA.

Onpenenurens MaTpulpl 2x2, ero
TEOMETPUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJjist perieHus
CHCTEMBI JINHEHHBIX YPaBHEHU

22

23

Pemenne npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI
Pemenne nmpukiagHeIX 33124 C IOMOIIbIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUN

24

KonTtponbnas pabdora: "Panmonanshbie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CITOCOOBI 3a1aHUs (YHKITUH.
B3anmuo obpaTHbie QyHKITUH.
Komnosunus ¢pyHkumit

26

27

I'paduk Pynkumuu. dnemMeHTapHbIe
npeoOpa3oBanus rpapukoB QyHKIHMNA
Ob6nacTp onpeaeneHuss 1 MHOXKECTBO

3HaueHud Qynkiuu. Hynu ¢yHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiee 1 HanMeHbIIIee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKLUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpOoeHUE IPaPUKOB ATUX QYHKIIUHA

1 Crenens ¢ 1enbIM 1okasareiaeMm. bunom
Herorona

14 Crenens ¢ 1enbIM I0Ka3zareneM. buaom
HeroTona
CrenenHast QyHKIUS C HATYPATbHBIM U

35 HeJIBIM IToKa3ateseM. E€ cBolicTBa u
rpaduk

36 KonTtponpnast padora: "CreneHnHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTndeckuii KOpeHb HATYPaTbHOM
CTETeHH U ero CBOMCTBA

13 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YMCIOBBIX BHIPAKCHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepXalIiX CTENEHU U KOPHU

A1 [IpeobpazoBaHust YMCIOBBIX BHIPAKCHUH,
COJIepXKalINX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

42 METO/IbI PEMICHUS UpPALMOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PEIICHHUS UPPAITUOHATTEHBIX

ypaBHEHUU




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPAUOHAIBHBIX
ypaBHEHU U

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUH
UppaALMOHATILHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TIEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPALMOHATLHBIX YPaBHEHUN
CaoiicTBa U rpadK KOpHSI N-Oi CTEICHH

49 KaK (YHKIIMH OOpaTHOM CTETNICHH C
HaTYypaJIbHBIM IOKa3aTesleM
CaoiicTBa U rpadK KOpHSI N-Oi CTEICHH

50 KaK (YHKIIMH OOpaTHOMW CTETNEHH C
HATYpaJIbHBIM MOKa3aTeleM
KonTponbHnas pabora: "CBoiicTa u

51 rpaduk KOpHS n-0il CTEneHu.
HppanuonansHele ypaBHEeHUs"

57 CreneHsp ¢ palluOHATIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHs ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ CBOICTBA

54 CrermneHb ¢ pallMOHATILHBIM [TOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKUMS, €€ CBOWCTBA U

rpaduk




Ncnonb3oBanue rpaduka GyHKINUN A5

56 pelIeHusl ypaBHEHUM !

57 Hcnonp3oBanue rpaduka QyHKINH 115 1
peueHus ypaBHEHU I
[Toka3zarenbHble ypaBHeHHUs. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METO/bI pellIeHUs T0Ka3aTeIbHbIX 1
ypaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHBIE

60 METO/Ibl PEIIEHNUS TOKA3aTENbHbIX 1
ypaBHEHUU

61 KonTtponpHas pabdora: "I[lokazarenpHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CpoiicTa norapudpma 1

63 Jlorapudm uyucna. CoiicTBa lorapugpma 1

64 Jlorapugm umncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHbIe U HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMbI 1

67 [IpeobpazoBanue BhIpaXeHUH, i
coJiepKaluX Jorapu(mbl

68 [IpeobpazoBanue BhIpaXEHUH, i
CoJIepXKamIuXx JorapudMbl

69 [IpeobpazoBanue BBIpAXKEHUIH, 1
coJiepKalUX Jorapu(mbl

70 Jlorapudmuueckas ¢pyHKus, €€ CBONCTBA |

U rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

7 u rpaduk

7 Hcnonp3oBanue rpaduka QyHKINH 115
peueHus ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIMN AT
pelIeHusi ypaBHEHUM
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JorapupMUUECKUX ypaBHEHUIH
Jlorapudmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/IbI PELLICHUS
JOTapu(pMHUECKUX YpaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

76 OcHOBHBIE METOIbI PELLICHUS
JOTapuPpMHUECKUX YpaBHEHUI

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX YpaBHEHUIH

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM
KonTponbHnas pabora:

79 "Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpeIEIEHUE TPUTOHOMETPUUECKUX
(YHKINI YUCIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OnpeaeieHue TPUTOHOMETPUYECKHUX
(YHKIMI YUCIOBOTO apryMEHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

%7 OCHOBHbIE TPUTOHOMETPUYECKUE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

90 [Ipeo6pa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKECHUI

91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUNU

95 Pemenue TpuroHoMeTpuuecKux

YpaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHHUU

97 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUI

08 Pelenne TpUroHOMeTpUYECKUX
ypaBHEHUU

99 Pemienne TpuroHOMeTpU4ECKUX
ypaBHEHUU

100 Pemienne TpuroHOMeTpUYECKNUX
YpaBHEHUU
KonTponbnas pabora:

101 "TpUroHOMETpUYECKUE BhIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTebHOCTH, CLIOCOOBI 3aJaHUS

102 ocjienoBareibHocTel. Meton
MaTeMaTU4eCKOW UHIYKLIUH
MOHOTOHHBIE Y OTpaHUYEHHBIE

103 nocJieIoBaTeIbHOCTH. VicTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckast nmporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaroIias reoMeTpriecKas
nporpeccust

107 Cymma 6CCKOH6:1HO yObIBaro1ei
reOMEeTPUUECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHIIUAIBHBIN POCT.

Yucnio e. d)opMlea CJIOXXHBIX ITPOLCHTOB




109

110

111

JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLUEHTOB
Hcnonb3oBaHue Nporpeccuu s
pelIeHus: pealibHbIX 3374 MPUKIIATHOTO
Xapakrepa

KonTponbhas pabota:
"[TocnenoBaTenbHOCTH U Iporpeccun”

112
113

HenpeprsiBHbIC QYHKINN U UX CBOICTBA

Touka pa3pbiBa. ACUMOTOTHI IPadUKOB
byHKIUH

114

115

116

CoiicTBa (hyHKIHIA HETIPEPHIBHBIX Ha
OTpe3Ke
CoiicTBa (hyHKIHIA HETIPEPHIBHBIX HA
OTpe3Ke

Metox UHTEPBAIOB VIS PEILIEHUS
HEpPABEHCTB

117

118

MeTtoa UHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB
Metox HHTEPBAJIOB VIS PEILICHUS
HEpPaBEHCTB

119

120

[IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMHI 1715 pelieHus 3a1a4
[TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GYHKIUH 115 peleHus 3a1a4

121
122

123

[lepBas u BTOpast Npou3BOAHBIE PYHKIIUH

Ornpezenenne, reOMETPUUECKUM CMBICTT
IIPOU3BOJHOM

Onpenenenue, GU3NUECKUN CMBICIT
IIPOU3BOJHOM

124

VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIHH




YpaBHeHHUE KacaTeNbHOU K TpapuKy

125 1
byHKIHAHA
126 [Tpou3BOIHbIE 2TIEMEHTAPHBIX (QYHKIIHIA 1
127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
128 [Tpou3BoHAs CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3HIIUU (DYHKITUH
129 [IpousBoHAS CyMMBI, IPOU3BEICHMS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKITHIA
130 [Tpou3BoHAs CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH
131 Koutpounbnast pabora: "IIpousBo Has" 1 1
132 [ToBTOpEHHE, 0000IICHHE, 1
cucTemarusanus 3HaHui: "YpapHenus"
133 [ToBTOpenue, 06001ICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuuun"
134 Hrorosas KOHTpOJbHAs paboTa 1 1
135 Hrorosast KOHTPOJIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IIEHNE, |
cHUcTeMaTU3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K

HCCIICOJOBAHUIO Q)YHKHPII}’I Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
UCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCIIEJOBaHUIO QYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
UCCIIeI0BaHHIO (PYHKIUH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIEero

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(byHKINU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETTPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(byHKINU Ha OTpe3Ke

10

11

12

Haxoxnenne HanOoIbIIero u
HaMMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxnenve HanbonbIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GYHKIIUHM Ha OTpe3Ke

Haxoxnenve HanbonbIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
(byHKIIUM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM 1S
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWITYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN IS
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (OPMYIION UITH
rpaduxkom

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3alaHHOTro (OPMYIION HITH
rpagpukoM

17 Komnosunus ¢pyHkuumit

18 Kommozurus ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3pl ypaBHEHU Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

” KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

” [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKAEHUSI
epBOOOPa3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

25 dbynkumid. [IpaBuna HaxoXaeHUS
NepBOOOPA3HBIX

26 WHurerpai. I'eoMeTpru4eCKUil CMBICI
WHTETpaa

7 Brruncnenue onpenenéHHOro nHTerpaia
o popmyne HeroTona-JleliOHuIa

73 Brruucnenue onpenenéHHOro HHTerpana
no popmyrne HoroTona-Jlelt6Huma

29 [Ipumenenue unTerpana ais

HAXO0XICHUS TIOMIaIel TUIOCKUX PUTYP




[IpuMeHneHnue uHTETpana s

30 HaxXO0XXJIEHUS 00bEMOB Tr€OMETPHUIECKUX
Ten

31 [Tpumeps! pemenuii tuddepeHanTbHBIX
YpaBHEHUU

1 [Tpumepsl pemennii nuddepeHIuanbHbIX
ypaBHEHUU
Marematuueckoe MOJEIUPOBAHHE

33 peaIbHBIX MPOIIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBooOpazHas u
uHTerpan”

15 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCcTBa U rpaduKu

37 TpuronomeTpuueckre QyHKITUH, UX
CBOICcTBa U rpaduKu

18 Tpuronomerpuueckue GyHKIIUH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIIUH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUH C TOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHUH C TOMONIBIO
TPUTOHOMETPHUUECKOMN OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

44 Pemmennie TpUroHOMETpHUUECKUX
HEPABEHCTB

45 Pemenne TpuroHoMeTprUeCKUX
HEPABEHCTB

46 Pemenne TpuroHOMeTprU4ECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCKUx
HEPABEHCTB
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKITHIA.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELLIEHUS
MOKa3aTelbHbIX HEPABEHCTB

50 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLICHUS
NoKa3aTeIbHbIX HEPAaBEHCTB

57 OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS

norapu(pMUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/bI PELLIEHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METOIbI PELLIEHUS
UpPpaLMOHATILHBIX HEPABEHCTB
53 OcHOBHBIE METO/IbI PELLICHUS
UPpaLMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpaALMOHATIFHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue metos! pemeHus
UPPaLMOHATILHBIX YPaBHEHUM
2 I'paduueckue MeTObI pelIeHus
MPPALMOHATIBHBIX YPaBHEHUN
63 I'padmueckue metozs! pemieHus
IIOKa3aTeJIbHBIX YPAaBHEHHU
64 I'paduueckue MeTOIbI pelIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI pelIeHus
norapu(pMUUECKUX YpaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduueckue MeTo bl peneHus

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNbHBIX U JOrapu(MUUECKUX
ypaBHEHU U

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
YpaBHEHUU

70

71

72

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

KonTponbnas pabora:
"UppaunoHaibHble, TOKa3aTeIbHbIC U
norapupMuIECKre HepaBeHCTBRA"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YUCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (POpPMbI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPAWHATHOM IIOCKOCTH




N3o0paxeHue KOMILJIEKCHBIX YKCE Ha

8 KOOPJMHATHOM MJIOCKOCTHU

79 ®opmyna Myaspa. KopHu n-oii crenexnu
U3 KOMIUIEKCHOTO YHClIa

20 ®opmyna Myaspa. KopHu n-oii cTenenu
U3 KOMIUIEKCHOTO YHClIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEIT JIst

81 penieHus: GU3NIECKUX ¥ TEOMETPUUSCKHIX
3a1a4y

%) KonTtponpHas padora: "KomruiekcHbie
yycna"

83 Harypanbnble u nensie yucna

84 Harypasbnsle u nensie yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCel

26 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YHCell

27 [IpuMeHeHne nprU3HAKOB ACIUMOCTH
nensix yrcen: HOJl u HOK

28 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
uenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 10 MOJYJIIO

90 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJBIX YUCeI: OCTaTKU [0 MOIYJIIO
[IpuMeHeHne npu3HaKOB ACIUMOCTH

91 LEeJIbIX YKcell: anroput™ EBkinaa s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPAaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYIHOCTEH pallMOHAIbHbIX
ypaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIHOCTEN UppaliOHaIbHbBIX
ypaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELLICHUSI CHCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUUIECKHX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(PpMUIECKHX
YpaBHEHUNU

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a/1a4 U3




pa3IUYHbIX 00JaCTe HAyKu U pealbHON
JKU3HU, MHTEPIIPETAaLs OJyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEeM K PEILEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
Pa3IUYHbIX 00JaCTe HAyKU U pealbHON
JKU3HU, MHTEPIIPETAaLs OJyYEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHre HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKu U peanbHON
JKU3HU, UHTEPIIPETALUs OJyYEHHBIX
pE3yJIbTaTOB

104

KonTpoapHas padora: "Cucremsl
palMoOHATBHBIX, HPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
ypaBHeHHH"

105

106

107

PannonansHbIE ypaBHEHHUS C
napameTpamu

PannonanbHbIE HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI € TapaMETPAMU

108

109

HppaunoHanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu
WppatuoHanbHble CHCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypABHEHUS, HEPABEHCTBA
C IapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUS,
HEPAaBEHCTBA C apaMeTpaMu
Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMeTpamu

TpuroHoMeTpuyECKre CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIeN peaIbHbIX
CUTyaluil C MOMOUIBIO YPABHEHUN C
napaMeTpamu

118

IToctpoenue u ucciaegoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YPaBHEHUH € TapamMeTpamu

119

IToctpoenue u ucciegoBaHue
MaTEMaTUYECKUX MOJEIIEH pealbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

120

121

Konrtponbnas pabora: "3anaun ¢
napameTpamu”

[ToBTOpeHnue, 060061ICHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpenue, 06001ICHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHeHus"

123
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[ToBTOpenue, 06001ICHNE,
cUcTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucremsl ypaBHeHUN"

[ToBTOpEHmE, 0600IICHNE,
cucremaTtusanus 3Hanuii: "HepaBencrtna"

[ToBTOpEHmE, 0600IICHNE,
cuctemaTusanus 3Hanuii: "HepaBencrtna"

126
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[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cuctemaTtusanus 3Hanuil: "[IpousBoanas
u e€ npumeHeHue"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "[IponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cuctemarusanus 3HaHui: "UuTerpan u
ero npuMeHexue"

131
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[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

[ToBTOpeHnue, 060061ICHNE,
cucreMarusanus 3HaHuil: "OyHkuun"




133 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Wrorosas KoHTpOJBbHASA paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606LueH1ile, 1
cucTeMaTtu3alus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ NnporpaMmmasl CpeaHET0 0611161"0 06pa303a}mﬂ

Yucna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATHSMM: pPAlMOHAIBHOE M JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonHATe  apudMeTHdeckue  omepaluu ¢ PAalUOHAIBHBIMH |
JIEHCTBUTEIbHBIMU YU CIIAMU

BreimonHsTh HpI/I6J'II/I)KéHHBIC BBIYMCJICHUA, HCIIOJIb3YyA ImpaBujia
OKpYIUICHUA, ACJIaTh IPUKUAKY H OLICHKY pE3yJIbTaTa BBIUMCIICHUH

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIbIM IIOKa3aTeJIeM, CTaHapTHAs
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCiIa, KOPEHb HATYpaJbHOW CTENEHU;
UCIOJIb30BaTh MOAXOAILYI0 (OPMY 3alHCHU ACUCTBUTEIbHBIX YMCEN JUIs
peLICHU IPAKTUYECKUX 3aJ1a4 U IPEICTaBICHUs JaHHBIX

1.5

OnepupoBaTh MOHATHSAMH: CHHYC, KOCMHYC M TaHI'€HC IPOU3BOJIBHOIO
yIia; MCIOJIb30BaTh 3allUCh IIPOM3BOJBHOIO YyIja 4Yepe3 oOOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU

2.1

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh NMOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
panuoHaIbHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

BoimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH U
pemaTh TPUrOHOMETPUYECKHE YPAaBHEHUS

23

24

BeInonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
BBIDAKEHHM M penlaTb OCHOBHBIE THUIBI LENbIX, PALMOHAIBHBIX H
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA JIA PCIICHHUA MATCMAaTUYCCKHUX
3a/laq 1 3a7a4 U3 pa3JINIHbIX obOmacrei HAayKH U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peanbHBIE CHUTYallMH Ha S3BIKE aireOphbl, COCTaBIATH
BBIPAKEHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIIOBHUIO 3aJa4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM armapara aireopsl

OYHKIMH U TpaduKu




OnepupoBaTb MOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHus (PYHKIUH,

3.1 o0nacTb oOmpeneieHuss U MHOXKECTBO 3HaueHUd (QyHKuuU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKIIUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (bYyHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pelICHUs] ypaBHEHUIH
3.4 Crpoutb W uuTarh Tpaduku IHHEHHOW (QYHKUUHM, KBaJPAaTHIHON
' byHKIUH, cTeneHHON (GYHKIUU C LIEeTIbIM MTOoKa3aTesieM
Hcnonp3oBate rpaduku (YHKIUNA A HCCIENOBAHUSA MPOIECCOB H
35 3aBHCUMOCTEH TpU PEUICHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' pearbHOM JKM3HHU, BBIpaXaTh (OpMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHyecKas Hu
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATHSAMH: OECKOHEYHO YOBIBAaroOIasi reoMeTpUYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAOIICH TE€OMETPUUYCCKOM
IPOrpeccuu
43 3anaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENIBHOCTEW W MPOTPECCH A
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoecTBa 1 JTOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOKECTBO, OIEPALIUU HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [Uis ONUCAHMS
52 peaIbHBIX POLIECCOB U SBJICHUH, IPU PEIIEHUH 331a4 U3 JPYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOpPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeIHero o0mero 00pa3oBanus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh NOHSATHSMM: HATypaJbHOE, LEJNOE YHUCIIO; HCIIOJIb30BATh
1.1 NPU3HAKN JI€IMMOCTH LENbIX YHCEJ, PA3JIOKEHHE 4YMCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUSAMU: JIOTAPU(PM UUCIIA, IECITUYHBIC U HATYPATbHBIC
norapupMbl

2.1

YpaBHEHMs U HEPABEHCTBA

[IpumensTh cBOICTBa cCTeNmeHU Ui MpeoOpa3oBaHUSl BBIPAKEHUIA,
ONEepUpPOBaTh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BoemonsaaTh mpeoOpazoBaHUs BBIPAKEHHN, COIEPKAIIUX JIOTapu(MBI;
ONEepUPOBATH MOHATUSMU: JIOTApU(PMUUECKOE YPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23
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2.5

Haxonuts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHHUN U €€ PELICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPaBHEHMHW Ul pELICHHUS
IIPAKTUYECKUX 3a7a4

Haxomute  pemieHuss  OPOCTEHINMX  CHCTEM U COBOKYIIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh pealibHbIC CHTyaIlMM Ha S3bIKE aireOpbl, COCTABJISATH
BBIPAXKEHUSI, YPABHEHHUS, HEPABEHCTBA M CUCTEMBI O YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHKUUYU U TpadUKU
OnepupoBaTh TMOHATHAMHU: TEpHOANYECKass (QYHKLIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOUKHM IKCTpeMyMa (pyHKUUHM, HauOoJblIee U

HalMEHblIIee 3HaueHUs! QYHKIMM Ha MIPOMEXYTKE; UCIOIB30BATh UX JUIS
uccienoBaHus QyHKIMH, 33JaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHIMU: IpaUKH MOKA3aTEIBHOMN, TOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMH; u300paxarb HX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PEILICHUS] YPaBHEHUI 1 HEPABEHCTB

3.3

34

N306paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaQUKd JTUHEHHBIX
YpaBHEHUH W UCHOJB30BaTh HMX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapuku (QyHKUUH U1 MCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX Y4eOHBIX AUCLIUIIINH

Hauana maTemaTtnueckoro anaimmsa

4.1

4.2

43

OnepupoBaTh TOHATUSAMH: HENpEepbIBHAS (PYHKIMSA, MPOU3BOIHAS
GyHKIMHM;, WMCHOJIb30BaTh T€OMETPUYECKHMA ¥ (U3HYECKUH  CMBICI
MIPOU3BOAHON T PELICHHUS 3a/1a4

HaxomuTe  mpou3BOAHBIE  DIEMEHTApHBIX  (YHKIUH,  BBIYUCISATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKITUH

Hcnonb3oBaTh TPOU3BOAHYIO JUIS  HUCCleqoBaHWs  (QyHKIMM  Ha

MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUSA K
MOCTPOCHHIO IPahuKOB




Hcnons3oBarh MOPOU3BOJHYIO IJId HAXOXICHUA HAWJITYUIICTO PCIICHUSA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hass M HMHTETPAN; IOHUMATH
' reOMETPUYECKUI 1 (PU3MYECKHI CMBICIT HHTETpaja

46 Haxoauts mepBooOpa3Hble 3lIEMEHTapHbIX (DYHKUUN, BBIYUCISATH
) uHTerpai mo ¢popmyne Hetotona — JleliOnua

47 Pemate npuknanHbie 331241, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO U

(1)I/I3I/III€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTUYECKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna v BBIYUCICHUS
Pammonanbhble  umcna. OOBIKHOBEHHbIE M JAECATHYHBIE ApoOM, MPOLEHTH,
OeCKOHEeuHble  MepHoAMYecKHue  apodu.  Apudmernyeckue  ONepaluud  C
1.1 = pauMoHaIbHBIMHM YHCIIAMH, IIPEOOPaA30BAHUS YUCIOBBIX BbIpaXKeHUH. [IpumeHnenue
npoOeil U MPOLIEHTOB JUIsl pEelIeHUs MPUKIAJHBIX 337a4 U3 passInYHbIX OTpacieit
3HaHUH U pPEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuMoHanmbHBlE W HppalMOHAJIbHBIE  YHCHA.
1.2 Apudmernueckue onepanuu ¢ JeHcTBUTENbHbIMU uuciaamu. [lpuGnmxénnble
BBIUMCIICHUS], TPABUIIa OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUH
Crenenp ¢ mensiM TokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIHHOTO
1.3 gucna. Mcnonp3oBanue noaxoasuieid (GOpMBI 3aruCH IEHCTBUTENBHBIX YUCEI IS
peleHusl MPaKTUYECKUX 33734 U MPEJCTaBICHUS JaHHBIX
14 Apudpmernueckuii KOpeHb HaTypajlbHOM creneHH. [leficTBus ¢ apupMeTnyecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa3oBaHus
27 ITpeoOpaszoBanue TPUTOHOMETPUUYECKHX BBIPQKEHUH. OcHOBHBIE
' TPUTOHOMETPHUECKUE (POPMYIIBI
’3 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBA. Meron
WHTEPBAJIOB
2.4  Pemenue Hensix u JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUTOHOMETPUYECKUX YPaBHEHUI
27 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a/1a4 U 3a/1a9
' U3 PA3JIMYHBIX 00JIACTe HAYKH U PeabHOM XKU3HU
3 OyHKIMH U TpaduKu
31 @ynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkmmu. B3zaumHo oOpaTHbIE
' GyHKIHH
10 OO6nacTh ompeeneHuss U MHOXKECTBO 3HaueHWd QyHkuuu. Hymm QyHkimm.

[IpomMexyTku 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLINU




33 CrenenHas GyHKUUS C HATYpaJbHBIM U IIeNBIM TIOKa3areneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa 1 rpaduK KOPHSI 71-0 CTETICHU
34 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAETICHUE TPUTOHOMETPHUYECKUX (DyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccu. beckoHeuHo yObIBaromias
4 | TEOMETpHYECKasd MPOTpPEcCHs. Cymma OeckOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmyia CI0XHBIX MPOLEHTOB. lcrosb30BaHME NPOrpeccuu JUis
pellIeHNs pealbHbIX 3aa4 IPUKIaJHOTO XapaKTepa
5 MHoxecTBa U JOTUKA
MHoxecTBO, omepanuu Haj MHoXkecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJii ONHUCaHUs pealbHbIX
MIPOLIECCOB U SBJICHUH, P PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIEACTBUE, T0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ pallMoOHAIBHBIM MOKa3areneM. CBOWCTBA CTETICHU
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JTOrapr(pMbI
2 VYpaBHEHHUsI U HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTapU(OMBI
27 [IpeoOpa3oBanue BbIpaXeHH, COEPIKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areseM
23 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 ITokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
6 CucreMpl JNMHEWHBIX ypaBHEHuH. PeleHue NpUKIaaHBIX 3a7ad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 Cuctemsbl 1 COBOKYITHOCTH PallHOHAIBHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00J1IacTel HAyKU U peabHON )KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. Ilepuognueckue ¢yHkiun. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHU.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIuH. HaunOosblliee W HawMeHbIEe 3HAYCHHE
(GyHKIIUU Ha TIPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA B rpaduKu

34 Hcnonb3oBanue rpadhukoB GyHKIUHA AJ1s peIieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NIPOILECCOB U

3.5 3aBUCHMOCTEH, KOTOpble BO3HUKAIOT NMPHU PEUICHUH 3aJad U3 JPYrHX Y4YeOHBIX
IIPEAMETOB U PeaIbHOMN KU3HU

4 Havana marematnueckoro anaiansa

4.1 HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pyukuuu. ['eomerpuueckuil U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHBIX (QyHKUMHA. POpMyJibl HaX0XKIEHUS MPOU3BOJHOMN

' CYMMBI, TIPOU3BENCHUS M YaCTHOTO (DYHKIIUN

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMM HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. Haxoxnenre HanOoNbIIero ¥ HauMEeHbIIero 3Ha4eHus (PyHKIUN Ha
OTpe3Ke
[TpumeneHnne MpoN3BOAHOM ISl HAXO0XK/IEHUSI HAUTYYIIETO PELICHHUS B IPUKIIATHBIX

4.5 3aayax, A7 ONpeAeNieHUs: CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnond wuiu
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpudeckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHUsI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3oBaHus

Bnagenue MeromaMm JOKas3aTeNIbCTB, AJITOPUTMaMH pELICHMS 3a1ad;
yMeHue (OpMyIHpOBATh U OMNEPUPOBATHh IOHATHAMHU: ONPEACTICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJbCTBO,
paBHOCHIIbHBIE ()OPMYITHMPOBKH; IPUMEHSTh UX; YMEHHE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHWsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKICHWM; yMEHHUE
OIEpUPOBATh MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJi ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUI U NIPU PELICHUH
3a7a4, B TOM 4HCI€ U3 JAPYruX Yy4eOHBIX TPEIMETOB; yMEHHE
OIIEepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpa(bLI IIpH pCHICHUUN 3aJ1a4

YMenue OIICpHUPOBATH INOHATHUAMU: HATYpPaJIbHOC YUCIIO, LICIIOC YUCIIO,
CTCIICHb C LCJIBIM IMMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C pallnOHaJIbHBIM IIO0Ka3aTcjieM, CTCIICHb C JIECTBUTEIILHBIM
IIOKa3aTciieM, norapmi)M qucia, CHUHYC, KOCMHYC W  TaHI'CHC
IMPONU3BOJIBHOI'0 4YHCJIa, OCTATOK II0 MOJAYJIIO, palrOHAJIBHOC 4YHCIIO,
HppanuoHaJIbHOC qucio, MHOXECTBA HAaTypaJIbHbIX, OEIbIX,
pannOHAIbBHBIX, )IefICTBHTeJIBHBIX Yuceil; yYMCHHE  HCIIOJIb30BaTh
IMPpU3HAKHU JOCIMMOCTH, HauMEHbBIINH O6IJ.IPII>1 JACIIUTEIIb 1 HAMMCHBIICC
06HI€€ KpaTHOC, aJITOPpUTM EBKJ’II/IJIa IIpH pCUICHUH 3a1a4; 3HAKOMCTBO C
pa3iInIHbIMU NNO3MIIMOHHBIMHA CUCTCEMaMH CUHCIICHHUA, YMCHUC
BBIIIOJIHSATEh BBIYHCIICHHE 3HAUYCHHI H npeo6pasoBaH1/1;1 BI)Ipa)KeHI/Iﬁ Cco
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I IlpO6H0-paI_II/IOHaHLHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpruecKas mporpeccus, 0eCKOHEUHO
yObIBalolasi ~ reoMeTpuuecKass — Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IIOMOUIBIO PEKYPPEHTHBIX (POpMyII;
YMEHHUE ONEepUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMEThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

ONpeCACIINTCIIb MaTPpHUIIbI, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIINTEIA

YMeHue onepupoBaTh NOHATHUSAMU: palMOHAIbHBIE, MpPPALMOHAIbHBIC,
NOKa3aTelbHble, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHATHUSMH: TOXKIECTBO, TOXJICCTBEHHOE NMPeoOpa3oBaHMEe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTb
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHITh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUISA PEIICHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue onepupoBarh MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMH, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi MPOU3BOAHAs (DYHKLMHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICT TPOM3BOJIHOW, IepBooOpa3Has, ONpeneIEHHbINH
UHTETpall; yMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (YHKIHI, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIC IJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONb30BaTh IMPOU3BOAHYIO Ul HCCieloBaHUS (YyHKIUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIIME 3HAueHHs (DYHKIUI; CTPOUTH
rpaduKd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM arllapara MaTeMaTH4eCcKOro
aHaJINM3a; NPUMEHITh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IlIero
pelleHusl B NMPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKUX M

buznyecKUX 3aa4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIHIO




HHTCrpajia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI'0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX YpaBHEHUN

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMsA, KOMNO3UIMA (YHKUMN, JTUHEWHAs (QYHKUUS, KBaJpaTU4HAs
byHKIHS, panyoHanbHas byHKIHS, CTEeTNeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKUMH, TMOKa3aTenbHas M JorapudmMuyeckas (QyHKUUH; YMEHHE
CTpOUTH TpapuKH W3yYeHHBIX (YHKIMH, BBIIOIHATH MPE0Opa3OBaHUS
rpaduKoB QYHKUHUH, UCIIOIB30BaTh I'paUKU AJIS U3YyUSHUS ITPOLIECCOB U
3aBHCHUMOCTEH, TPU PEUICHUH 3a/a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajlay U3 peaslbHOM JKU3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKIUHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH M, HEPABEHCTB

H UX CUCTEM

YMeHue pemiaTth TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM 4YHCJIE Ha
IIPOLIEHTHI, 10JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4l U3 00JacTU yNpaBJIEHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEILICHHUE U
OLICHMBATh IMPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATH
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTAaBIATH BBIPAXKCHMS,
YPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCIOBHUIO 3aJ1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue oneprupoBaTh MOHATUSAMU: cpefiHee apudmMeTndeckoe, MeIuaHa,
HauOoJIbIIIEE U HANMEHDIIIEE 3HA4YCHUA, pasMax, IUCIICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATD
nH(}OopMaIrio, TPEJICTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOWCTBA peabHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadudecKux
MCTOJ0B U 3JICKTPOHHBIX CPCIACTB; Fpa(i)I/I‘—IeCKI/I ucciea10BaTb COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUA H JIMHEWHOM

perpeccuun




YMeHue onepupoBarh IOHATUAMM: CIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX METOIOB; MPUMEHSThH
(GopMysbl CIOXKEHHS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOU
BEPOATHOCTH, (hopmyy beprymnnu, komOunaTopHsie GhakTbl U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEIEIIEHUE BEPOSITHOCTEM,
MaTEeMaTHYECKOE OXXHUAAHME, NHUCIEPCHs M CTaHAAPTHOE OTKIOHCHHE
CIly4aliHOW BENWYMHBI, (YHKIMM pACHpenesieHus H  IUIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTeIbHOIO W HOPMAJIBHOIO PACHPENEICHUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TMOHSATHAMM: 3aKOH OONBIIMX YHCET,
METOJbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHHE HPUBOIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIO IepecTaHOBOK; OMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE ()aKThI M PACCyKICHUS JJIS pEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEabHBIX COOBITHH; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIETIb U MUHTEPIPETUPOBATH NOJIYYECHHBIA PE3yIbTaT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIUVIA, IUIOCKHM YroOI,
JBYI'PAaHHBIA YTOJI, TPEXTPAHHBIM YroJ, CKPEIIMBAOIINECA IpsIMBIE,
NapaJuIeJIbHOCTh U MEPHEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXAY IHPSAMBIMH, YrOJl MEXAYy NPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSTHUE MEKy TUIOCKOCTSAMM; YMEHHUE MCIIOJIb30BaTh IIPH
peLIeHUH 337a4 HU3y4YeHHbIE (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4eCKUe MOJCIUA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a9YNn
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00bEM GUTYDBHI,
MHOTOTPaHHMK, ITPaBWIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapamienenunen, npu3sMa, NuUpaMmuna, ¢urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU MHUPaMUJbl, MPU3MBI, KOHYycCa, IWIHHApPA, 00BbEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelieluIela, MUpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYyca, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHIPA,
napajuyieJbHble OCH WJIA OCHOBAHHWIO, CEYEHHE WIapa, IUIOCKOCTD,
Kacaromasicsi chepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOSITENEHO
(dopMyIHpOBaTH ONpEACICHU U3y4aeMbIX (pUTYyp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reoOMEeTpUYecKuX (puryp, o00OCHOBHIBATH WM
ONpoBepraTh HMX; yMEHHE TPOBOAMTH Kiaccudukanuioo ¢Guryp Imo
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE TOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuielIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOAOOMS, IOJO0OHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UIYphI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATH T€OMETPUYECCKHAE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUIECKUE BETMYMHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATh N€OMETPUUYECKHE BETUUMHBI
(MHA, yroi, TUTOIIaab, OOBEM, IUIOMIAIh MOBEPXHOCTH), WCIOJIB3YS
U3y4eHHble (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
MUPaMHJIBI, TIPU3MBI, KOHYCa, IWIMHIIpA, TUIOMAas cdeprl; 00bEM KyOa,
OpsSMOYTOJBHOTO Mapajjiesenunena, MUpaMUIbl, MPHU3MBL, IMIHHIPA,

KOHYca, l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IPOMU3BEICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISE pelIeHHs] TEeOMETPUYECKMX 3aJad | 3a7ad APYrux y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTL HOI[XO)IHIJ_II/Iﬁ MCTOH JIA PCUHICHUA 3aadu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX U
O6H_ICCTBCHHLIX mnmponeccoB H HBJ'IeHHfI; YMCHHUEC  PACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMATUKHW B HCKYCCTBE, YMCHHC IPUBOANTH




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucna ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yncna. [IpusHaky JenMMOCTH HEIbIX YUCEI

Pammonanbupie uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLIEHTHI,

b2 0eCKOHEUHbIE TIEPUOTUUECKUE TPOOH
13 Apudmernueckuii KOpeHb HaATypaIbHOW cTeneHu. J{eficTBrs ¢ apuMeTHIECKUMH
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareieM. CTENeHb C pPAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYpaJbHbIE JOrapr(pMbl
JlelictBuTenbHble uucna. ApudpmeTuyeckue omnepanuM ¢ JAeHCTBUTEIbHBIMHU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, MPHUKUIKA U
OIIEHKA Pe3yJIbTaTa BHIYUCICHUN
1.8 [IpeoGpa3oBanue BbIpaxeHUI
1.9 KowmrnekcHeie yncna
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1pOOHO-paIlHOHAIbHBIC YPaBHEHHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




@OyuKIms, crocodsl 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHo oOparHbie

>l ¢bynkuuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIumm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKLHMH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKuuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU HAa IPOMEKYTKE
313 CreneHHass (yHKLUs C HaTypajdbHBIM M LEJbIM IoKa3aTteneMm. E€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIHH, IX CBOHCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33aHMUsI TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckas u reomeTpryueckas nporpeccun. @opmyia CIoKHBIX MPOIEHTOB
4 Hauana maTremaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHre HanbobIIero 1 HaMMEeHbIIEro 3HaueHus! GPyHKLIUU Ha
OTpe3Ke
4.3 IlepBooOpasnas. MHTterpain
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 mMOBEpXHOCTH BpaIllCeHUS
7.5 Koopannats! u BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro anaimsa; 10 kiacc.
yriryonenHnoe ooydenue Mepaisik A.I'., Homuposckuii JI.A., [Toaskos B.M.; mox
penakiueit [Togonsckoro B.E. O61iecTBo ¢ orpaHiue€HHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«M3marensctBO «IIpocBemenne»

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro ananusa; 11 kiacc.
yriryonenHoe o0ydenue Mepaisik A.I'., Homuposckuit J[.A., [TonsikoB B.M.; mox
penakuueii [Togonsckoro B.E. OO01iecTBO ¢ OrpaHuue€HHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«M3parensctBO «IIpocBenieHne»

Martematuka: anrebpa u Hayasia MaTeMatudeckoro ananusa :10-11 kmaccei6

0a30BbIi U yTIIyOseHHBIN ypoBHHU :yueOHuk / [II.A. Anumos ,}JO.M. Konsrun

,M.B. TkaueBa-13 uzganue,2025

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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