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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AureOpa W Hayalia MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHPYET JOTHYECKOE M aOCTPAKTHOE MBIILICHHE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEH/JEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOH >KHU3HHU, IO3BOJISICT OPHUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUYeCKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «Anrebpa ¥ Hayala MaTEeMaTUYECKOIO aHAIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
peLIeHUH, 3HAKOMATCS C IpUMEepaMu MaTeMaTH4YEeCKHUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CIOCOOCTBYIOUIMI (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajdaM MaTeMaTHYECKOTO aHalu3a JIEKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MmaTemaTnueckoro ananuzay», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE cO/EpKATEIBLHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra W TOCTENEHHO HaChIIasgChb HOBBIMU TeMaMHM M paszjenaMu. JlaHHBIM y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHUX I[OCIelI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTEeMaTHYECKOH 3ajqaud, a 3aTeM HHTEPHpPEeTHpPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero oopazoBanus. Ha ypoBHe cpemnero odmiero o0pasoBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTEeMaTHYCCKUMHN
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIIU(PUUSCKUE 3a7aull ¥ ONIEPaIluH: JCTICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO Kpyra HCIOJIB3YeMbIX YHCENl W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peallM3yeTcs Ha MPOTSHKCHUU BCEro OOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJIAMH  PCIICHHsI  pAIllMOHAJIBHBIX, HPPAHOHAIBHBIX, ITOKA3aTeIbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, TP PELIEHUH NPUKIIAJAHBIX 33/1a4 U 33/1a4 Ha HAX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TakKxXe BBIpa)KCHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeToAMYeCcKast TUHUS «DYHKIMU U TpapUKU» TECHO TEPEIUICTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapUPMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, HCIIOJIb30BaAHHE
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM AaHAJIM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipum
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXKIY Pa3JIMYHbIMHU BEJIMUYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIIUH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTUTUYECKON, TpadudecKoil U clIoBecHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacCIIMpPUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 33134, JOCTYIMHBIX O0y4JaroIIiMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas coziepxaTeinbHasi JUHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUMN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopepxatenpHo-MeTOAMYECKasE JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMN BCE pa3lelibl MaTeMAaTHKU U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbICHei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYarOIINXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHMSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIMPOBAHUSA, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BE€Ch MaTepuall yaeOHOTO Kypca IUPOKO MCIOJIb3YeTCs IJisi PEHICHUs] MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesaTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha u3yuenue yuebHoro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHATN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB JUISl PEIICHUs] TPUKIIAJAHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMmeTHyeckue
ONEpalMK ¢ JEUCTBUTENIbHBIMU 4YKciaaMu. MoOyib JEMCTBUTENIBHOIO YUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHBIE BBIUMCIICHUS, IIpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYMCIICHHM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PELICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypaJbHOM CTENIEHHU U €ro CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm yucna. Coiicta norapudma. JlecaTuuHbie 1 HaTypaIbHbIE JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUMIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUS] LEIbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IEepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensi ¢ rensiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKANX CTEIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEHICHHUS JIOTapU(MHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCIIEHHE €r0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHYECKUX MOJENENW PEalbHOM CHUTYyalluHM C MOMOIIBIO YPaBHEHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3anmuo obpatHble QyHKiuu. Kommnosunums
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcuMyMbl 1 MUHUMYMBI (pyHKImu. Hanbombinee 1 HauMeHbIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass (pyHKIMS C HAaTypaJbHBIM M LIEJBIM TokaszareneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUIX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4eCcKOM
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON MPOrPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (GyHKUIMN HENpephIBHBIX Ha OTpe3ke. MeToJa MHTEpBAlIOB Ui PELICHHS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTeIbHOM K rpaduky QpyHKIUH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammapara Ul ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa m1s pemeHus 3a1a4 B IETbIX YUCIIAX.

KommekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpPHYECKass (OPMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKHM M pPEAITbHON JKW3HU, WHTEPHPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M IKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne uWHTErpana Uil HAXOXJACHUS IUIOWAAeH IUIOCKUX GUryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEJICTAaBICHUE O MAaTEMAaTHYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJbTYphl, TOHWUMAHWE BIHSHUS COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs peleHus 3a7ad B 00JIaCTH OKPYKAIOIIEH Cpeipl, TUIAHNPOBAHHE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MNOHATUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUsl IOHATHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUECHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CcrHoco® pemieHus YydeOHOM 3amgaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBATh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BEIOMpaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX  THIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOpMYITHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA IO XOAY PpPCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMH JPYrUX YYaCTHUKOB AMAIOra, OOHAPYKHUBATh Pa3IM4yMe M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 3a/a4 [PE3CHTAUUH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yiIbTaTa pelleHrs MaTeMaTHUeCKOM 3a/1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM U YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/1a4y, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpYNMHOBBIX (hopMax paboThl (00CyXIeHHsS, OOMEH MHEHMH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyuenus B 10 kiacce oOydaromuiics MONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEYHasl EepUONYecKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOMMKEHHBIC BBIUYUCIICHUS, TPABWIA OKPYTJICHHS, MPHUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSMH: CUHYC, KOCHUHYC, TAHIE€HC, KOTAHI€HC YHUCIIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHH CMBICH, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IIOCTPOEHHBIE MOJAEIM C TIOMOIIbI0 MaTpull H
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA JIorapugMoB g  IpeoOpa3oBaHus  JIOTapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue  (opMyasl i mpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh pPEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIIUK, KOMIO3uUlMUs (PYyHKIUH, rpaduk (GYHKIUH, BBITOJHATH 3SJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEPUPOBATh MOHATUSAMHU: YETHbIE U HEYETHBIE (PYHKIMH, MEPHOIUYECKHE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHUMYMBbI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK CTerneHHOW (YHKIIMU C HaTypalbHBIM U IIENbIM IOKa3aTeneM, rpadux
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudmMudeckas QyHKIUU, HX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIUH YUCIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (PyHKUMN A7 UCCIENOBAHUS IMPOLIECCOB U 3aBUCUMOCTEH MpuU
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHyYecKass U reoMeTpudeckas Imporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HETPEpPBIBHbIC (DYHKIMH, TOYKU pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIHMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpas TPOM3BOJAHBIC (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMH: OIpEIeNieHHe, Teopema, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO Kypca «Auredbpa u Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh anroput™M EBkinnna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIE YHCIa B alre0pandyeckoil 1 TPUrOHOMETPUUECKOH (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh X PELICHHUS C TOMOIIbIO PAaBHOCHIIBHBIX I1€PEXO0/I0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0uMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAUMOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoOHalbHbIE, HPPALMOHAIbHbIE, IOKa3aTeJdbHblE, JorapuMUUecKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENIUPOBaTh peaJbHbIE CUTYyallud Ha s3bIKE aiareOpbl, COCTaBIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULUHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTh TI'eOMETpHYecKHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOJETUPOBAHMS U UCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HEeNPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HaXOXICHUS HAMIYUIIErO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHOXecTBO I€HICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LeJIBIM [TOKa3aTeeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie ynucna 10 1
CucTeMBbl paroHATBHBIX, HPPAMHOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5) Bxonnas koHTposbHas paboTa 1 1
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelIeHns MPUKIaJIHbIX 3a1a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pEILIeHUs TPUKIAJHBIX 3a7a4
8 JleicTBuTenbHBIE UKclia. PaimonanbHbIe U 1
UppaluoHaIbHbIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JENCTBUTENbHBIMH YHCIIaMU
10 Monynb JE€CTBUTENBHOIO YUCIIA U €ET0 1
CBOICTBa
11 [TpuOxEHHbBIE BBIYMCIICHUS, TIPAaBUIIa 1

OKPYTJICHUSA, IPUKHUAKA U OLICHKA




pe3yJibTaTa BEIYMCIECHUN

12

13

14

OCHOBHBIE METOIbI PEIICHHS 1IEIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOTOo4JICHBI ¢ TeTBIMHA KO3 QHUITIeHTaAMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

20

21

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHHE €TI0 3HAUCHHUS

[Ipumenenue onpeaenuTens Ajisg pelieHus
CHCTEMBI JINHENHBIX YPAaBHEHUN

22

Pemenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




23

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

25

26

KonTtponsnast pabora: "PanuonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo oOparHbie ¢pyHkimu. Kommosunms
byHKIII

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHkunmm.
[IpoMexyTKH 3HAK TOCTOSIHCTBA

28

29

30

Ué&rHple 1 HEYETHBIC (PYHKITHH.
[lepnoauueckue Gpynkuuu. [Tpomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHbllIee 3HAYCHHUE
(GYHKIIMHM Ha IPOMEKYTKE

Jluneitnas, kBagpaTHuHas U IpoOHO-
JAvHeNHas QyHKIMH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHne TPaPUKOB ATUX PYHKITUN

32

33

DNEMEHTAPHOE NUCCIIEI0OBAaHUE U
ocTpoeHue rpauKoB ITUX QYHKIUN
Crenens ¢ nenslM nokasareiaeM. buaom
Hsrorona

34

Crenens ¢ IICIBIM ITOKa3aTelneM. bruaom




Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U

35 LIeJIbIM ITOKa3areseM. E€ cBoiicTBa 1
rpaduk

36 KoHntponbhas padora: "CreneHHas
dbynaknus. E€ colicTBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOMCTBA

38 Apudmernuecknii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepXkKaIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTEIEHU U KOPHU

a1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIepIKalINX CTENEHU U KOPHU
WppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEMICHUS HPPAMOHAIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppaLMOHATILHBIX YPAaBHEHUM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

41 UPPALMOHATILHBIX YPABHEHUM
48 PaBHOCHIIBHBIE IEPEXOBI B PEIICHUT
UPPALMOHATIBHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM IIOKa3aTeIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbnas pabora: "ColicTBa u rpaduk
51 KOpHs N-oli crenenu. MppannoHanbHbie
ypaBHeHUA"
59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA
53 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA
54 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOICTBA
55 KonrtponbHas pabota 3a nepBoe noiayroaue
56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHust ypaBHEHU I
57 Hcnonp3oBanue rpaduka QyHKIUM 115
pelleHusl ypaBHEHUI
[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE
58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX

YpaBHEHUU




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 Kontponbnas padota: "[lokazarenpHas 1
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTapH(PMBI 1

66 ECSITUYHBIE M HATYPaJIbHBIE JIOTApU (MBI 1

y

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peueHus: ypaBHEHU I

73 Hcnonb3oBanue rpaduka QyHKIMM 15 1

peleHns ypaBHeHUH




Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUI
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

79 KonTtponsHast padora: "Jlorapudmuueckas
¢yskus. Jlorapupmuueckre ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 APKCHHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHYECKUX
(YHKLUI YUCIOBOTO apryMeHTa

85 TpuronomeTpudeckast OKpy>KHOCTb,

oTpeieTICHUEe TPUTOHOMETPUUECKHIX




(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPKEHUI

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPKEHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbnas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 rocienoBareabHocTell. Meton 1

MaTeMaTHIeCKOH HUHAYKOUA




MoHoTOHHBIE B OrpaHUYCHHBIC

103 MocJIeI0BaTeIbHOCTH. VIcTOopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CyMMa OecKOHEYHO yOBIBaroIen
F€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponbhas pabora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBAJIOB IS pELLIEHUS
HEPABEHCTB

117 Metoa MHTEPBAJIOB ISl pELLIEHUS




HEPaBEHCTB

118 MeTto MHTEpBaIOB ISl pEIICHUS
HEPaBEHCTB

119 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpeznenenue, reOMETPUYECKUI CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HMUECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHUE KacaTelIbHOU K rpaduKy
byHKIIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIIN

126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (GYHKIUI

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs
3HaHui: "YpaBHeHus"




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

133 - 1
3HaHui: "OyHKIUN"
134 Bcepoccuiickast mpoBepouHas pabota 1 1
135 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
3HaHUH
136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
[Ipumenenne npou3BOHON K
1 UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
2 UCCIIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
3 WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
4 uccaea0BaHuio PyHKINN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5 UCcleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTB Y 9KCTPEMYMBI
6 BxoaHast koHTposbHast paboTa 1 1
Haxoxnaenue HaubobI1ero u
7 HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON 1
(GYHKIIUM Ha OTpe3Ke
Haxoxxnenne HanOoIbIIero u
8 HaMMEHBIIETO 3HAUYEHUsI HENPEPbIBHON 1

(GYHKIIMHM Ha OTpe3Ke




Haxoxneaue HaubOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpE3Ke

11

12

13

Haxoxnenune HanOompIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWITYYILEro peleHus B
MIPUKJIAIHBIX 3a7a49ax

14

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Ui
rpaduxkom

16

17
18

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH B YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

Kommosurus ¢pyHkImit

Komnozunus pyHkiumit




19

Komnozunus GyHkimit

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

20 KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

99 KontponsHas pabdora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTaPHBIX (HYHKIUH.
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaxOX/A€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpana

97 Brruncnenue onpenenéHHOro HHTerpaa
o gopmyne HeroTona-JleiiOuuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeliOHuna

29 IIpumeHeHne nHTErpana Juis HaxoKIACHUS
iouaiel IIoCKUxX Guryp

30 IIpumeHeHne nHTerpana 1Jid HaX0XACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit quddepeHnaIbHbIX
YpaBHEHUI

39 [Tpumeps! pereHunit quddepeHraIbHbIX

YpaBHEHUI




33

MaremaTruueckoe MOAECIUPOBAHUE
peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34

35

36

Konrponsnas padora: "[lepBooOpaznas u
uHTerpan”

Tpuronomerpuyueckue GyHKINH, HX
CBOIiCTBa U rpaduku

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37

38

39

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpapuKu

40

41

42

43

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemrenne TpuroHoMeTpu4ecKux




HEPABEHCTB

Pemenne TPUT'OHOMETPHUYCCKUX

45
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 Kontponbras paboTa 3a mepBoe
TIOJTYTOJTHE

57 OCHOBHBIE METO/IbI PEeLLICHUS

MPPALMOHAIIBHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

>8 UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppanoHaTbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue METObI PELICHUS
UppaloOHAIbHBIX YPaBHEHHH
62 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YpaBHEHUN
64 I'padrueckue METObI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peleHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLeHus
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
70 I'paduueckue MeTOIbI peLIeHUs

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




HEPABEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

Kontponbnas padota: "UpparnmonaibHbie,
MOKa3aTeabHbIE U JIoTapupMUuecKue
HepaBeHCTBA"

KomriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOTO YHUCIIa

74

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOT'O YKCIIa

75

76

Apudmerndeckue onepaum ¢
KOMIIJIECKCHBIMHU YU CJIaMU
Apudmernueckue onepaum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJWHATHOM TNIOCKOCTH

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHUCJIa

80

®opmyna Myaspa. Kopuu N-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII OJIA
peICHUA (bHSH‘IeCKI/IX U rCOMCTPHUICCKUX
3aaa4




Konrtponsnas padora: "KomriuiekcHbie

82 \
qucna

83 HatypanbHble 1 1ienpie yncia

84 HarypanbHble u 11enpie yucia

85 [TpuMmeHeHne TPU3HAKOB ACTUMOCTH
LEJIBIX YHCell

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YHCEelT

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yncen: HOJ u HOK

88 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH
uensix yucen: HOJl u HOK

89 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
HEJBIX YHACEI: OCTATKH 110 MOJYIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 EJBIX YMCEIT: AITOpUTM EBKiMaa s
peleHws 3a/1a9 B IeIBIX YUCIIaX

92 Kontposnbnas pabota: "Teopust 1menbIx
gucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-

CICOCTBUA




95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

98 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aad U 3a7a4 u3

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUS OTyYECHHBIX
pe3yabTaTOB

[IpuMeHeHHe cHCTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U peallbHOMN
KU3HH, HHTEPIPETANNS TTOTYICHHBIX
PE3yNIBTaToB

103 [IpmeHeHne HEPaBEHCTB K PEIICHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUs TOTYyYECHHBIX
PE3yNbTaTOB

KonTponbnas pabora: "CucreMbl
palluOHAJIBHBIX, UPpPALIMOHATIbHBIX

104
MOKa3aTeIbHBIX U JOrapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanbsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEpaBEHCTBA C IapaMeTpamu

109 WppanunoHanbHble CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapamMeTpamMu

113 JlorapupmMuueckne CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpruyecKkue HEPaBEHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3anus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
IToBTOpeHuEe, 00001IIEHNE

2 2

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
IToBTOpEeHuE, 00001IIEHNE

M M

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 [ToBTOpenue, o6o0IIEHNE, 1
CHCTEMaTH3aINsI 3HAaHUH

135 [ToBTOpeHue, 060061IeHNE, 1
CHCTEMATH3aIHs 3HAHUI

136 [ToBTOpenue, o6o0mEeHNE, 1
cUCTEeMaTH3aInsI 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOTr'PAMMBI

10 KJIIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATUSAMM: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, TPOICHTHI
12 BeimonuaTe  apudmernyeckue  omepanuM € PalUMOHAIbHBIMM U
' JeMCTBUTEIIBHBIMU YHCIIaAMHU
13 BoimonHATe nprOnnKEHHBIE BEIUMCIEHMS, UCIIOJIBb3YS IIPABUIIAa OKPYTJIECHUS,
' JIeN1aTh IPUKUAKY U OLIEHKY pe3yibTaTa BHIYUCICHUI
OnepupoBaTh HNOHATUSAMM: CTENEHb C LIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIECHH,
' UCTIOJIB30BaTh MOAXOJAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUISA
pelleHns TPAaKTUYECKUX 3aa4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 UCMOJb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKJECTBO, YPaBHEHHME, HEPABEHCTBO, IENOE,
2.1 paloHalIbHOE, UppalMOHAIbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX U HpPpallMOHAIBHBIX
2.3 BBIDQKEHUI M pemaTh OCHOBHbIE THUIBI LENbIX, PAaUOHAIBHBIX MU
UppalMoOHAJIbHBIX YPAaBHEHUI U HEPAaBEHCTB
24 [IpuMeHsITh ypaBHEHMsSI M HEpPAaBEHCTBA JI PELIEHUS MaTeMaTHYeCKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MonenupoBaTh pealbHblE CHTYyallMd Ha SI3bIKe anreOpbl, COCTaBIATh
2.5 BBIpQXEHUS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJauyd, UCCIEA0BaTh
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM alllapara ajinreopsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMU: (YHKIIHS, CIIOCOOBI 3aJaHUsl QYHKIIMH, 00JIacTh
3.1 omnpezieNieHuss M MHOXECTBO 3HaueHH ¢QyHkuuu, rpaduk QyHKIUY,

B3aUMHO 00paTHbIe QYHKIUN




OnepupoBaTh TOHATHAMU: UYETHOCTh M HEUETHOCTh (YHKLUUHU, HYIH

32 (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (PYHKIIMH, KBAIPATHIHON (YHKIINH,
CTeNeHHON (DYHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonw3oBare rpaduku (QyHKUMHA )T UCCIICIOBAHHS MPOIECCOB U
3.5 3aBUCHUMOCTEH TMpU pENICHUH 3a7ad M3 JPYruxX y4eOHBIX MPEIMETOB U
pealibHOM JKHU3HU, BBIpaXaTh (POpMyIaMH 3aBUCMOCTU MEX]Ty BEIMYMHAMHU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MOHATUSMU: [OCIEIOBATEIBHOCTh, apudmernyeckas u
' reoMeTpuYecKas Iporpeccuu
42 OnepupoBaTh TOHATUSMU: OECKOHEYHO YyOBIBAIOMIas TEOMETpUYECKast
' mporpeccusi, cyMMa 0€CKOHEUHO yOBIBAIOIICH reOMETPHICCKON POTPECCHH
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEM W MPOrPECCUU IS
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  OIHCaHUs
52 pEATBHBIX TPOIIECCOB U SBJICHUH, NTPH PEIICHUU 3a/1a4 U3 JPYTUX YICOHBIX
IPEIMETOB
53 OnepupoBaThb  MOHATUSMHU:  OMpeEJelieHue, Teopema,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypaJbHOE, IEJI0€ YHCIIO; HCIOIh30BaTh
1.1 MpU3HAKKA JCTUMOCTH IENbIX YHUCEN, DPA3JIoKEeHHE 4YHCla Ha TMPOCTHIE
MHO>KUTENH JIsl pEIICHUS 33129
1.2 OrnepupoBaTh MOHATHEM: CTEIICHB C PAIMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4Yucia, AECITUYHBIC M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEpAaBEHCTBA
21 [IpuMmeHsITH CBOWMCTBA CTENMEHHU [UII MPeoOpa3oBaHUs  BBIPAKEHUI,

ONCprUpOBaTh IMOHATHUAMU: IIOKA3aTCIIBHOC YPABHCHUC W HCPABCHCTBO,




pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoemonusaTe mnpeoOpa3oBaHus BBIPAKEHUHM, COJEpXKAIIMX Jorapu(msl;

2.2 ONIEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
2.4 UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS PEIICHUS MPAKTHIECKUX
3ajau
95 Haxonuts pemeHus npocTeduX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3aJauH,
UCCIIEI0BAaTh [TOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM aIrapara ajireopbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee |
' HaVMEHbIIIee 3HAa4eHUs (QYHKIMHA HAa TMPOMEXKYTKE; HMCIOJIB30BATh WX JUISA
uccrnenoBanus (QyHKIMH, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATUAMM: I'papUKU MMOKA3aTEIbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
TUIOCKOCTH M MCTIOJIBb30BATH JJISl PEIICHUS YpaBHEHUH U HEPAaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Ipa(UKH JIMHEHHBIX YpaBHEHUIN
' U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUN
34 Ucnonw3oBathk rpaduku (QyHKUMHA I HCCIENOBAHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUILIIHH
4 Hauana maremMaTHueckoro aHaimsa
OnepupoBaTh MOHATUAMU: HeTIpepbIBHAS (DYHKIMS, TPOU3BOIHAS (QYHKIIUY;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HMPOM3BOJHOW JUIA
peleHus 3aaa4
49 HaxomuTe  MpOW3BOAHBIE  DJEMEHTAapHBIX  (DYHKIWH,  BBIYHCIATH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonb3oBaTe  NMPOU3BOAHYIO Ul MCCIENOBaHMA  (YHKUMH  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSATh PE3yJIbTaThl HCCIECAOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Mcrnonb30BaTh MPOM3BOJAHYIO JJISI HAXOXKACHUS HAWIYYIIEro peIleHUs B
' NPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTh TOHATUSIMH: TE€PBOOOpa3Has ¥ WHTETpajl;, IOHUMATh
' reoMeTpUYecKuil U (pU3NYEeCcKHii CMBICIT HHTETpaja
46 HaxonuThs mepBooOpa3Hble 3JIeMEHTapHBIX (YHKINH, BBIYACISITH HHTETPAT
' o popmyiie Herorona — Jleiibuuma
4.7 Pemate mpuknaaHble 3a/1aud, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOTO U




(u3n9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHUCCKOTO aHAIN3a




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYMCIEHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JIpOOHM, MPOICHTHI,
11 OECKOHEUHBIE MEPHOANYECKHE IPOOH. ApHU(PMETHIECKHE OTIEpallU C PAIlHOHATLHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npobeii u mporeHToB
JUIsl PELICHUS IPUKIIAIHBIX 3a7]a4 U3 Pa3IMUHbIX OTpaciiedl 3HaHUHI U pEaJIbHOM JKU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHIE
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uuclIaMH. [IpuOMmkEéHHBIE BBIYMCICHHS, IpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BHIYUCIECHUN
Crenensb ¢ 1enbIM nokaszareneM. CTangapTHas popma 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3 = HUcnonw3oBanue moaxonsuield (GopMbl 3alIUCH JACHCTBUTENBHBIX YUCEN JUIS PEIICHHS
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JaHHbIX
14 Apudmernueckuil KOpeHb HaTypalbHOHM cTeneHu. JleWcTBUS ¢ apupMETUYECKUMU
' KOPHSIMM HaTypaJbHON CTEIICHH
15 CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YKUCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyJIbI
53 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' HUHTEPBAIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHAIBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPUYECKUX YpaBHEHHHA
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3a]1a4 U 3a/1a4 U3
' Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 OyHkus, crnocoObl 3amganus ¢GyHkuuu. ['padux ¢dyHkuuu. B3aumHO o0O0paTHBIE
' GyHKIUHA
3.9 OO6nacTp ompeneneHUss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yskuuu.
' [IpomexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
3.3 Crenennas (yHKIMSI C HaTypallbHBIM U TIENIBIM TTOKa3aTeneMm. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYXHOCTb, OIpPEICIEHUE TPUTOHOMETPUUYECKUX (QYHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas mporpeccun. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccud. ®dopmyna CIOXKHBIX IPOUEHTOB. lMcnosp30BaHHWE NPOrpeccCUM Ul
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHe TEOPETHUKO-MHOXKECTBEHHOI'O ammapara JUid ONMCAHUS pPeaJbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yU4EeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kon IIpoBepsiemMblii 31eMeHT cOepPKAHUSA
1 Yucna ¥ BIYUCIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresnaeM. CBoicTBa cTeneHH
1.3 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(MbI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxxeHUi, copepKalUX JOrapu(pMbl
2.2 [TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHUH. PeleHre npukiaaHbIxX 3a/1a4 ¢ MIOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHATBHBIX YPABHEHUN M HEPABEHCTB
28 [IpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTEeMAaTUYECKUX 3a]ad
' W 3aj1a4 U3 pa3IMyHbIX o01acTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexyTKH MOHOTOHHOCTH (YHKIUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU pEIICHWH 3a7ad M3 JAPYIHX YYeOHBIX TPEJAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIC AIeMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXKICHHS MPOU3BOIHOMN
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWI0 (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. Haxoxk/ieHre HauOOJIBIIEr0 W HAaMMEHBIIErO 3HA4YeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHHe TPOU3BOIHON TSI HAXOXKIACHHUS HAMITYYIIIETO PEIICHUS B TIPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetorona — JleiiOnuna




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, QJITOPUTMAMH PpELICHMs 3a/ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, IIPU3HAK, JOKa3aTEIbCTBO,
pPaBHOCHJIbHBIE (POPMYJIMPOBKH; INPUMEHSTh UX; YMEHHE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTUYecKOW MHIYKLUY;
IIPOBOAMTD JI0KA3aTeNbHbIE PACCYKICHUS MIPU PELICHUH 33]a4, OLIEHUBATh
JOTMYECKYI0  IPAaBUIbHOCTh  PACCYXKJEHHH; yMEHHE OIepUpOBaTh
HNOHSTUSIMU: MHOKECTBO, IOJMHOKECTBO, OINEpalMy HaJ MHOXKECTBaMHU;
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEATIBHBIX MPOLECCOB U SIBJICHUM U NPU PELIECHUH 337134, B TOM
quciIe U3 IPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEepUPOBaTh MOHATUAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3IMnYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEHb C IEeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINI 00Iunit
JenuTeNb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloHalIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYEcKas IpOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEOBAaTEIbLHOCTH, B TOM YHCJIE C IOMOIBIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOUTH apu(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3,  omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
MoKa3aTeJabHbIC, CTENEHHbIE, JIOrapu(pMHUUYECKHE, TPUTOHOMETPHUECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHHUs, HEpPABEHCTBA M CHUCTEMBl C [apaMeTPOM; IPUMEHSAThH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYEeCKHX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHSAMH: (DYHKIHS, YETHOCTh (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMHA, KCTpeMyM (DYHKITUH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOM K Tpaduky
GyHKLIMU; YMEHHE HaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHMEM allllapara MaTeMaTH4eCcKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTErpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIrO MOACIMPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JPYIHX Y4eOHBIX NPEJAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCITIOJIb30BaTh CBOMCTBA M TpaduKH (YHKIUH [UId pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHble CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  aureOpsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu(MeTHUecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
MHpOpPMALMI0O C TOMOIIbI0O TabauIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHblE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH




10

(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnnn, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMM:  ClIydaiiHas BEIMYMHA, pPACHpelesieHHEe BEpOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEAeNCHUN Ui PELIeHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SBICHUAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMenue onepupoBaTh  MOHATHUAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
YroJl MEXAY MpSIMOM H IUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHe
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenunesn, Ipu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs] KOHYyca M IWIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTHL CCUYCHHC
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHUs, UX CEUCHHsI, B TOM YHUCIIC C MTOMOIIBIO AJIEKTPOHHBIX CPENICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoOBaTH ONpeACeIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napayulebHBI MEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00usA, MOM00HBIE (UTYPBI; yMEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
pEUICHUH 3aJady; HaXxOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 PEATbHON >KU3HU; YMEHHE BBIYUCIATH TCOMETPHYECKHE BEITUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (GOPMYJIBI M METOABI, B TOM YHCIE: IUIONAJb HMOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO  NapajulelieluNeaa, MUPAaMUIbBL, [PU3MbIL, LIHHIPA,

KOHYCa, [I1apa; yMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOTO0HBIX (HUTYD

YMeHne ornepupoBaTh MOHATHSMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CYMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHUCIO, pa3JIoKEHUWE BEKTOpa Mo Oasucy,
CKQJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOl MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB
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YMenne BeIOMpATh MOAXOSIIUN METO JJIS PEIICHUS 33/1a4i; TOHUMaHHE
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHME pACIO3HAaBaTh IPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTEMATHYECKOW HAYKH




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110

MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucia v BEIYUCIEHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbubie uyucia. OOBIKHOBEHHBIE M JECATHYHBIC JPOOU, IPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIIECHU. Jencreus c
' apu(MeTHYECKUMH KOPHIMHU HaTypalbHOM cTeneHn

14 Crenenp ¢ mensiM mokazarteneM. CTelneHb € PalMOHAIBHBIM MOKA3aTEJIeM.
' CBoiicTBa cTenEHU

15 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uyucia. ApudpMeTHyeckue oIlepaluud C JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOmkEHHBIE BBIYMCICHUS, NpPaBUIa OKPYIVIEHUs, NMPHUKUAKA U
OILICHKA PE3yJIbTaTa BBIYNCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KowmmnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbIE YPABHEHHSI

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie u 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpudeckne HepaBEHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA 1 HEPABEHCTB

210  VYpaBHeHwWs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaeanTeab MaTpUIlbl
3 OyHKIMH U TpadUKH

3.1 OyHKus, crnocoosl 3amanus GyHkiuu. ['paduk dyaknuu. BzanmHo oOpaTHbIE




¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKINMN

OO6nacTp ompeneneHuss ¥ MHOXXECTBO 3HaueHWH ¢ynknun. Hymn ¢yHkimm.

[TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

3 Makcumymbl 1 MUHMMYMbI (GyHKuMU. HanOosbinee M HauMeHbllee 3HAa4YEHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHas ()yHKIMsI C HaTypajJbHBIM U LEJIbIM INOKa3zaTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMmMnToThl TpadukoB QyHkimid. CBoiicTBa (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
38 Apudmernueckass W reoMeTpuyeckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOLICHTOB
4 Hauana MaTeMaTH4ecKoro aHajansa
4.1 [TpousBonHas Gynkuuu. [IponsBoaHbIe 31eMEHTapHBIX (QYHKIUN
[IpumeHeHHe MPOU3BOMHONW K MCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxokaeHne HanOOoNbIIero ¥ HaUMEHBILIETo 3HaueHus (QyHKIMH
Ha OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEpXHOCTH BPALICHUS
7.5 KoopauHatel 1 BEKTOPHI
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