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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «Anrebpa U Hayajla MAaTeMAaTHMUYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IpOrpamMMme CpeIHero oO0uiero oopa3zoBaHUs,
MTOCKOJIBKY, C OJTHOH CTOPOHBI, OH OOECIEYHBAET WHCTPYMEHTAIbHYIO 0a3zy s
W3Y4YEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYToil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE 00yYaroluxcsi Ha ypOBHE, HEOOXO0AUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroliuecs OBJaJeBalOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KoTopas (OpMyJIUPYeT CBOH
JOCTIDKCHHSI B MAaTEMATHIECKOHN opme.

VYyebHblli Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IblBacT
OCHOBY ISl YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OHOJIOTHUH,
MOHMMAaHUSI OCHOBHBIX TCH/ICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HWCIIOJIb30BaTh WX ISl JAIbHEHIIEro OOpa3oBaHUS W B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JIOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYX AaTh NEAYKTUBHO, UCIIOIH30BAThH
00001IeHne W KOHKpETHU3alluio, al0CcTparupoBaHUWE U aHAJIOTHUI0, (POPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xome m3yuenust yueOHOro Kypca «Anredpa m Hadasa MaTeMaTHYECKOTO
aHanu3a» OOYYarONIUECs] MOTY4YaloT HOBBIA OIBIT PEIICHHs] TMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO TOCTPOSHUS MAaTeMAaTUYECKUX MOJCNICH PEaNbHBIX CUTYAIIHH,
UHTEpHpPETallu  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUpOJE, HAyKe U MCKYCCTBE, C
BBIJAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPAMHU.

VYuebHblli Kypc 00J1a7Ja€T 3HAYUTEIHHBIM BOCIHTATEILHBIM TMOTCHITHAIOM,
KOTOPBI peamu3yercs Kak depe3 YYeOHbId MaTepuas, CHOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK U yepe3 crneuuuky yueOHOH
NEeATEIbHOCTH, TpeOyromeld MNPOJOJDKUTEIPHOM KOHILIEHTpAlMKW BHUMAHMS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TIOJyYCHHBIN
pe3yJbTar.

B ochHoBe wmeronuku oOyyeHusi anreOpe W HayajgaM MaTEeMaTU4YeCKOro
aHaJIK3a JICKUT JAeATEIbHOCTHBIA TPUHIUI O0yYEHHUS.

B crpykrype yuebHOrO Kypca «Ajnredpa W Hadala MaTeMaTUYeCKOTO
aHalln3a» BbIAETIEHBI CIEAYIOUINE COAEPKAaTEIbHO-METOANUECKUe TuHNM: «Yucna
Y BBIYUCIICHUS», «DYHKIIMK U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKOro aHaiu3a», «MHOKecTBa H JIOTHKa». Bce OCHOBHBIC



COJICPKATEITHHO-METOINYCCKHE JIMHUU HW3YYalOTCSd HA NPOTSDKEHUHM JBYX JIET
oOydeHHsT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
ApyT Apyra W MOCTENEHHO HACHIMASCh HOBBIMUA TEeMaMU U pasfenamu. [laHHBIHI
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEequHSET B cebe
COJIep)KaHNE HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTH4ecKas
agoruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIaJAEeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHUYeCKyI0 MOJENb pPealbHOI
CUTYyalluu, MPUMEHATh 3HAHUSA, TTONyYCHHBIC MPU M3yUYEeHUU Y4eOHOTO Kypca, IJis
pEIIEHHSI CAaMOCTOSATEIEHO C(HOPMYITMPOBAHHON MaTEMAaTUYECKOHN 3a/1auH, a 3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

ConepkaTeIbHO-METOANYECKas TUHUSA «UKcaa ¥ BBIYMCICHHS» 3aBEPIINAcT
¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemnero o0rero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0s MCIOJIB30BAHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLIGHUBATh YWCIIOBHIE BBIpaXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIUMCS MHOXECTBa HATypPaJIbHBIX, IIEIIBIX,
pallMOHANBHBIX ~H  JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAaHME OCTaTKaMH HAa MHOXKECTBE IIeNIbIX YHCEeT, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAMOHATBHBIX YHCEN, apU(PMETHYECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeNbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMBIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS U1l PEIICHUs Pa3IudHbIX 3a71ad
dopmupyeTcss peACTaBICHHE O SAMHCTBE MATEMAaTHKU KaK HAyKd U €€ pOoJiH B
MIOCTPOSHHH MOJIENIEH PEaTbHOTO MHpPa, MIMPOKO HCIONB3YIOTCS 000O0IIeHUEe U
KOHKPETH3aIHSI.

JIunus «YpaBHEHHS W HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHHUU BCETO
oOydeHHsT Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMsl, MOCKOJIBKY B KaKIOM
paznene IIporpamMmbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIOIMX 3aaad. B
pe3ynbTare OOydYaromuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, TMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPHUYECKUX ypPaBHEHWU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHs MIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIIBIO TPOU3BOJHOMN, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHast copepkarenbHasi JUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUIN
BBIMIOJHATH  pacu€rtel 1Mo  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPpALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKE BBIPAKECHUM,
colepXalux CcTeneHu U Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOydaroluxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxzeHuid, pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  NPEACTABICHHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE MHCTPYMEHTHI JUJISi pEIICHUsS] MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenbHo-MeToAu4eckass JuHUA «DyHKIMM U TpaduKh» TECHO
NeperuieTaeTcss ¢ APYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIE0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3ydenne cTenenHou,
NOKa3aTeIbHOM, JIOTApU(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU IS PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHaJM30M,
TaKk U C pEIIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipu »TOoM OosbllIOE BHUMaHHE
yaensietcs: GOpMHpPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HX
rpaduku. Matepuan 3Toi cojiepKaTebHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUU, UCTIOIb30BAaHUIO aHAIOTHUH.

CopnepxartenpHasd nuHUsA «Havama MareMaTH4ecKOro aHaiv3a» IO3BOJIAET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U NMPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOyYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpauku CIOXHBIX (DYHKIMHA, ONPENeNiaTb HUX HAuWOOJIbIINE W HAaWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHusl TmpoueccoB. JlaHHas colepkKaTenapHas JUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEN pealbHbIX CUTYalH,
IIO3BOJIIET HAXOAWTh HAWIy4llee pElIEeHWEe B IPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHanM3a CrnocoOCTBYeT pa3BUTUIO aOCTPAKTHOrO, (OPMaIbHO-JIOTMYECKOTO |
KPEAaTUBHOI'O MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaroiuecs y3HAIOT O



BBIJIAIONTUXCST pe3yibTaTaX, IOJYYCHHBIX B XOJI€ pPa3BUTHUA MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHON MaTeMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKH ¥ €€ TPUIOKEHUN, OHM CBSI3BIBAIOT pPa3HBIE MATEMAaTUYECKUE
JUCUUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXHOCTh OOy4arolieMycss IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTHKH KaK HayKd CJIeAyeT MpPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEACICHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTesbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTE€MaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKICHHS HA OCHOBE JIOTHYECKHIX
npaBui, POPMUPYET HABBIKK KPUTHIESCKOTO MBIIIICHHS.

B yueGHOM Kkypce «Anrebpa W Hayala MaTeMAaTHUYECKOTO aHaIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BAHbI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHbIX
CUTyaIMii, HMCCIEIOBAaHUS JTHX MOJEJICH C TOMOIINBI0 ammapara aiareopsl u
MaTEMaTUYECKOTO aHalii3a, WHTEPIPETAIlMN TOJYYCHHBIX pPe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB MIPOrPaMMBbl, TOCKOJIbKY BECh MaTepral
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA pelieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydwaroluecs  pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHE HAaxXOJIWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCA,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pPEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIecce U3yUYEeHUsI BCEX TeM Y4eOHOro Kypca «Alredpa u Hayania
MaTeMaTUYECKOTO aHAIN3a».

Ha wusydenuwe ydeOHOrO Kypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanuza» orBoauTcsa 272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Hememo), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KUIACC

Yucaa v BIYMCICHUSA

Panvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINUHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCITIA.
ApudpmeTnueckue  onepanuMd € JCUCTBUTEIBHBIMU  4HCIaMd.  Moynb
JNEUCTBUTEILHOTO YHUCIAa U ero cBoMcTBa. [IpuOnmk€HHbIE BHIYMCICHUS, TIPABUIIa
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1enbIM nokazareneM. buHoM Herotona. Vcnosb3oBaHue
MOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YHNCEN AJISl PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HATYpaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypalbHbIC
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE TMpeoOpa3oBaHHs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pelIEeHNE HEPABEHCTRA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUM U
HEPABEHCTB. MHOrOwIeHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocTtatkoM. Teopema be3dy. MHoOrouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHMUS. OcCHOBHBIE METO/BI pelmeHns
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHbBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaKeHHH, COAEPKALUX JIOTAPUDMBI.

Jlorapudmuueckue YpaBHEHUS. OcHoOBHBIE METO/IbI pelLIeHUs
Jorapu(pMUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHUH. PelieHrie TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTens MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAUYECHHs, IPUMEHEHUE OIPEACIIUTENS s pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHne NpUKIAIHBIX 33aJa4 C MOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue TIOCTPOCHHOW MOJEIU C
IIOMOLIBIO MATPHUI] U OTIPEIEIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus GyHKIUH. B3aumHO oOpaTHbIe (QyHKIHU.
Komnozunus ¢ynkuuit. 'padux  dyHkmu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB HyHKITUH.

ObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkunu. Hymm QyHkumu.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE M Heu€THbIe (yHKIUH. [lepuoanueckue
byakmun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl U MHHUMYMBI
¢dbynkuuu. Hanbospliiee u HauMeHblee 3HauyeHus: QyHKIMKA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHHE U TOCTPOCHUE UX IpaUKOB.

CrenenHast QpyHKIMS C HATypaldbHBIM M IENbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIIEHU C HATYpPAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u jorapupmuyeckass (yHKIHHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN A peIICHUS] ypaBHEHUI.

TpuroHomerpruyeckas OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEeHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBbHBIX MPOLECCAX U SBICHUSAX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamnsa

[TocnemoBarenbHOCTH, CIIOCOOBI 3aJaHus IIOCJIEmOBaTelbHOCTEH. Merton
MaTeMaTH4ECKON WUHIYKLIHH. MoOHOTOHHBIE U OTpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUUYECKOTO aHalIu3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 TeOMeTpHUEcKasi mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMEeTpHUeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncino e. Dopmya CII0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOTrPEecCUH IS PEIICHUS pealibHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIHE W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
GyHKUUMI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpeaenennue, reOMeTpUUECKUi U
(bu3znyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOM K rpaduky QpyHKINU.

[IpousBogubie  anmemeHTapHbix  ¢yHkuuil.  [IpousBomnas ~ cyMMmbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOX€eCTBO, OIlepaliy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB W SABJICHWUM, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX PEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHUYECKOro OOBEKTA, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KUIIACC

YucJia 1 BBIYUCIEHUS

Harypanbabie u uensie yucna. [I[pumeHeHue NMprU3HAKOB JECIUMOCTH LEJIbIX
qyycell, HauOonbInuii obmuii aenutens (mamee — HOJ]) m HamMeHsblee oOlee
kpatHoe (nanee — HOK), octatkoB no moxaynto, anroput™Ma EBkinuaa s pemneHus
3a71a4 B ISJIBIX YHMCJIaX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3alIMCU KOMIUJIEKCHOTO 4YHciaa. ApudMETHYECKHE OINepaluyd ¢ KOMIUICKCHBIMU
yuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TIUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr u3 KOMIUIEKCHOTO uucia. [IpumeneHue
KOMITJIEKCHBIX YMCETT IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa ¥ COBOKYNHOCTh YpPaBHEHHMM W HEPaBEHCTB. PaBHOCUJIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PCIICHHS TOKa3aTeNbHBIX U  JOTapu(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILICHUSI UPPALIMOHATIBLHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYMHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUUYECKUX YPABHCHHM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpPaMHu.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 PazIUYHbIX O0JacTell HayKd MU peajbHOU
YKU3HH, UHTEPIPETALMS [IOJYYEHHBIX PE3yJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosunum GyHKIUNA. ['eoMerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUH, UX CBOWCTBA U TpadUKH.

['padrueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAaHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a]a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauvana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  Haxoknenume  HamOONbIIET0O M HAMMEHbBIIETO  3HAYCHUU
HENpephIBHON (QYHKIIMHM Ha OTPE3Ke.

[IpumMeHeHrne NpPOW3BOMHOM [UJIl HAXOXKICHHUS HAWIY4dllero peleHus B
NPUKIAIHBIX 3a/Ja4ax, [JIs ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (DOPMYIIOM HIIH TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpai. I'eomeTprueckui CMBICII WHTErpaa. Brruncnenne
onpeaenéHHoro uaTerpaia no gpopmysne Herotona-JIeronuna.

[IpumeHeHue wHTErpana i HAXOXIEHUs IUIOWAAell MIoCKux (Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TNOMOILIBI AuddepeHnaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA nu HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBTATBI

1) rpa:kaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00yJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4I€Ha  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHWE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLenyp TpakKJAHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa)KIAHCKOM MIEHTHUYHOCTH, YBAXEHUS K
IPOILIJIOMY U HACTOSILEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHSAX, cdepax
HKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEeIIbHOCTHIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0OPOBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATHH W
OTZIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JIEATENbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOJIIO0Us, HWHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccu U peav30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHYeCKOMy  OOpa3oBaHHMIO U
caM000pa30BaHHI0 HA TMPOTSHKEHWH BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
Y4acCTHUIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTeMaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KyJIbTYypbl, IOHMMAaHUE BIHUSHUSA
COLIMATTbHO-9KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW M COLMATBHON
Cpelbl, OCO3HaHHUE TNI00ATBHOIO XapaKTepa dKOJOTHUYECKHUX MPOOIeM, OpUEeHTALUs
Ha TpPUMEHEHHE MAaTeMaTHMYeCKUMX 3HAHMW JUIsl pelleHus 3ajad B 00JacTu
OKpY’Kalolle cpepl, IUIAHUPOBAHHE TIOCTYNKOB M OIEHKHM HMX BO3MOXHBIX
HOCJIEICTBHH JUIs OKPY>KaIOLIeH CPpeIbl;

8) neHHOCTH HAYYHOI 0 MO3HAHNS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUS HAayKd M  OOIIECTBEHHOM  MPAKTUKH, IOHMMAaHUE
MaTeMaTH4eCKOl HayKu Kak c(epbl 4YeloBEYECKOM MAeATeNbHOCTH, JTaroB e
pa3BUTUS W 3HAYMMOCTH JJSl PAa3BUTHUS I[UBWIM3ALMH, OBIAIECHUE SI3bIKOM
MaTeMaTUKd M MaTeMaTHYeCKON KyJbTypoil Kak CpeACTBOM IO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBJISITh MNPOEKTHYI0 U HCCIEIOBATENbCKYIO JAESITEIbHOCTD
MHIMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBJSIT M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTUHM, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIMPOBATH
oIpezeNieHus MOHATUM, YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYJIHMPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3AKJIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsAMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh aPTYMEHTALNIO, IIPUBOIUTD IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee MOAXOAAIMH ¢  Y4ETOM
CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBath  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHABIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYyITUPOBaTh O0OOOIIECHUS W BBIBOJABI MO pe3yJbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TaKkKe BbBIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MHPOPMAINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUIOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpardecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIILHO
c(hOpMYyTUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE I1eHCTBUS

OoOmenne:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
IEeasIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJaud,
KOMMEHTHUPOBATh MOJTYYEHHBIN pe3ybTarT;

B X0JIe 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS, CBOM BO3PAKECHUS;

MIPEACTABIIATh PE3YJbTAThl PELISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ysibTaTa pEHICHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUIM, OOBSCHSATH TPUUUHBI
JOCTHKCHHS TN HEJOCTHKCHHSI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYTBHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHUMATh IEJb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW palOTHI, pacmpeneisiTh
BUIIBI pabOT, JIOrOBapUBAThCH, OOCYXKIaTh TMPOIECC U PE3yabTar pabOoThI,
0000111aTh MHEHNS HECKOJIBKHUX JIFOIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbl» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAaHJbI, OIICHHUBATH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOydyaroIIMiCSd MOJYYUT CIEAYIOIIHE
IpeIMETHbIE PEe3yJbTAaThl MO OTACIbHBIM T€MaM pabouell MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTN3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATHh NPoOW ¥ TIPOILEHTHI I PEIICHWS MNPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTJICHUS, PUKUIKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUN;



CBOOOZHO OMEpUPOBATh MOHSATHEM: CTEMEHb C IEJNbIM I[OKa3aTeleM,
WCITOJIB30BATh MOAXOSIIYI0 (DOPMY 3aliCH TEUCTBUTEIBHBIX YHCEIN IS PEIICHUS
MPaKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUNA KOPEHb HATypallbHON
CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETMICHb C PAIIMOHATBHBIM MIOKA3aTENIEM;

CBOOOJTHO OIEPUPOBATh TOHATHSAMU: JOorapudM 4dYHCiIa, IACCATUYHBIC U
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHUHYC M APKTAHT€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJITHO OINEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIC/ICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSATh PAa3IUYHBIC METOABl PEIICHHs] PalUOHATBHBIX U JAPOOHO-
pallMOHANIbHBIX YPaBHEHWH, MPUMEHSATh METOJ HWHTEPBAIOB JUIsl PEUICHUS
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW IEepEeMEHHOH,
MHOTOWICH C TenbIMH KOd(DPUIIMEHTaMH, KOPHM MHOTOYJICHA, NPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
ISl pELIEHUs 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACIHUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHH CMBICI,
MCIIOJB30BaTh CBOWCTBA OMpPEAENUTENS 2 X 2 JJisi BBIYMCIICHUS €ro 3HauyeHWs,
MNPUMEHSTh ONPEACIUTENN JI1 PEIICHUS CUCTEMbl JIMHEUHBIX YpaBHEHH,
MOJEIUPOBATh PEANbHBIE CUTYAI[MU C OMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHHI,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPEIEIIUTEINIEH,
WHTEPIIPETUPOBATH NMOTYUCHHBIN pe3ybTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MPeoOpa3oBaHU
BBIPAKEHNN;

BBITNIOJIHATH MPE0Opa30BaHMs YHCIOBBIX BBIPAXKEHUH, COJIEpKAIIUX CTEIEHHU C
palMOHAIBHBIM I10KA3aTENIEM;

MCMOJIb30BaTh CBOMCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUYECKUX BBIPAKCHHI;

CBOOOJITHO ONEPUPOBATH MOHATUSIMU: HppalMOHANbHBIC, MOKa3aTeIbHbIE WU
jgorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOIIbBIO PABHOCUIIbHBIX
MIEPEXO0/I0B WIIM OCYLIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXonuMble  (QOpPMYNbl Ui PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJICJIMPOBATh peallbHble CHUTYyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJlayd, MCCIEI0BAThH
HOCTPOEHHBIE MOJIETIH C UCIIOIb30BaHUEM allliapara anreopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl QYHKIINY,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (PyHKUMHA, TpapuK QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanHus rpadUKoB PyHKLINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONpEIENICHHS] U MHOYKECTBO
3Ha4eHU! QYHKIWHU, HyIU QYHKIMU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre (QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHU, MAKCUMYMBbI U
MUHUMYMbl (DyHKIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CcBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIIMH C HATYpPaJbHBIM U LEJIbIM
nmokasaresnemM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HATypaJIbHBIM I10Ka3aTeleM;

ONepUpOBaTh TMOHATUSMH: JIMHEHHas, KBaJpaTHYHAs M JPOOHO-TUHEHHas
(yHKLIMY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
GyHKIMM, MX CBOMCTBAa M TpauKd, HCHOIb30BaTh UX TpaUKU A peIIeHUs
YPaBHECHU;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUMH JUIS  HCCIEAOBAHUA TPOIECCOB H
3aBHCHMOCTEH NpU peUIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BEIpaXXaTh GOpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apuUPpMETHUECKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi T€OMETpUYECKasi MPOrpeccHsi, TMHEWHBIN 1
AKCIIOHEHIMATIBHBIN poCT, opMyJsia CIOKHBIX MPOLUEHTOB, UMETh NPEICTABICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
MOCIEI0BATEIBHOCTEH, MOHOTOHHBIE W OTpPaHHYEHHBIE IOCIIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMSI MAaTeMaTHYeCKOro aHajlu3a KaK aHalu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEpUPOBATh TMOHSITHUSAMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIIMH, aCUMOTOTHI rpaduka QyHKIHNH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HENpPEephIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pelISHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh MOHIATHUSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMY, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisl ONMKUCAHUSI peabHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 33J1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATHUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce o0OydaroIIMiCS MOJYYUT CIEAYIOIIHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOrO aHAIA3ax»:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATh TMOHATUSAMHU: HAaTypalbHOE U LIE€J0€ YHUCIIO,
MHO>KECTBA HATypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3a1ay, IPUMEHATh
anroput™m EBKina;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJTHO OMNEPHUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B airedpanyeckon u
TPUTOHOMETPUUECKOIN (hOopMe, BBIMIOIHATH apU(PMETUUECKUE OMEpAldU C HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHITUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKUe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILIECTBIISAITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (OpPMYINIBI T PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpaBHECHUI 1 HEPABCHCTB;

perarb palrOHAIIbHbIE, UppaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMuUYecKrie U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIKE MOYJIU U TapaMeTphlI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpamy;

MOJIIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJISATh
BBIPDAKEHUSI, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCIOBHIO 3aJadyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
VHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DOyHKUMM U TPapuKu:

CTpOUTh Tpaduku KOMIO3UUMK (GYHKUUNA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHI M  HEpPaBEHCTB Ha
KOOPJUHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS peabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajamn3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJIsl HCCIIEJOBaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEe U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWIIY4IlIEr0 PELICHUS B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUUAIBbHO-JKOHOMHYECKHX, 3ajadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmyJiol wiu
rpadukom;



CBOOOAHO ONEpUpoBaTh TMOHATHUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gpopmysne Hototona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIbIO HHTETPaa;

UMETh IMpEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHMM Ha TpUMeEpe
cocTaBiieHus nudpepeHnanbHbIX YpaBHEHUM;

peliath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTeMaTHIECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
n/n MPOrpamMmbl Bcero Kontpoannkie  IpaxTudeckue oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
MHO0XecTBO IeliCTBUTEILHEIX YUCET.
| MHorounensl. PanioHanbHbIe YpaBHEHHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUN
) Oynknuu u rpadguku. CreneHHas GyHKIHS C 12 |
LEJIBIM TOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il CTEICHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkmus. [lokazarenbHbIe 10 |
ypaBHEHUS
5 Jlorapudpmuueckas hyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpruuecKue BbIpaKEHUS U ” |
ypaBHEHUS
7 ITocnenoBaTrenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (mudpoBbIe)
n/n MPOrpamMmbl Bcero Konrpoanneie  TpaxTuieckue oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcebl
| HccnenoBanune GyHKINHA ¢ TTOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasuast u HHTETpal 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (DYHKITUH. 14 1
TpuronomeTpuyecKkrue HEpaBeHCTBA
4 HppanuonansHble, OKa3aTEIbHbBIE U 24 |
JorapuMuuecKre HepaBeHCTBA
5 KommuiekcHbie uncna 10 1
6 Harypanbnbie u 1enbie yncia 10 1
CucreMbl paliiOHATBHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(MUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos JJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Konrpoapnbie  Ipaxruieckue fa[3yqennﬂ :)lﬁ:)l:ll;osaTeanme
padoThI padoTsbI pecypesI
| MHOXeCTBO, Oneparuy HajJ MHOYKECTBaAMH |
1 UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara Jijisl peleHus 3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OEeCKOHEYHBIC TIEPUOANYECKHE IPOOH
Panmonansabie yncna. OOBLIKHOBEHHEIE U
5 JECATUYHBIEC IPOOH, TIPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHE TPOOH
6 [Tpumenenue qpobeii v IPOIEHTOB TS |
pelieHus: NpUKIaAHBIX 3324
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelieHus: NpUKIaAHBIX 3324
g JeicTBuTenbHbIe yncia. PanmonaabHbIe U |
HMPpaIMOHATILHBIE YHCIIa
9 Apudmernueckre onepanum ¢ |
JIEHCTBUTEIILHBIMU YHCIAMHU
10 Monaynb AEHCTBUTEIBHOTO YUCTIA U €T0 1

CBOWCTBA




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIa
OKpYTIJICHUS, IPUKHJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHNN

12

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

13

OCHOBHBIC METO/BI PEIICHHS IIEITBIX U
JIpOOHO-palMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

14

OcCHOBHBIE METObI PEIICHUS LENbIX U
JpOOHO-PaLIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JlenmeHne MHOTOYJICHA HA MHOTOYWICH C
octatkoM. Teopema beszy

16

MHOTo4IeHBI C LENTbIMA KO3 UITHESHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pemrenne cucreM ITMHENHBIX YPaBHEHUN

19

Marpuna cucteMsl JINHEWHBIX YPAaBHEHUIA.
Onpenenurens MaTPUIBI 2X2, €70
F€OMETPUYECKUIN CMBICI U CBOKCTBA;
BBIYHCIICHHUE €0 3HAUCHUS

20

Onpenenurtenb MaTpUIBI 2X2, €r0
F€OMETPUYECKUI CMBICI U CBOKCTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS

21

[IpumeneHue onpeaenuTens Il pelieHus
CHUCTEMBbI IMHEHBIX YPAaBHEHU




22

Perrenue npukiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHUHBIX YPAaBHEHU

23

PemreHne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Kontponbnas padoTta: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JINHEHBIX YpaBHEHUN"

25

OyHKIUA, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkimn. Kommosumms
byHKIM

26

I'padux GpyHKIMU. DIeMEHTapHbIE
npeoOpa3oBaHus TpapuKOB (QyHKIHIHA

27

OOmacTp onpeaeneHns 1 MHOXKECTBO
3HayeHud pynkunu. Hynu ¢pyHkumu.
[TpomexyTKH 3HaK IMOCTOSTHCTBA

28

UErHbIe 1 HEUETHBIC (PYHKITUH.
[Tepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
HauOonbiiee 1 HauMeHblIee 3HAYCHHUE
(GYHKIIMU Ha IPOMEXKYTKE

30

Jlunelinas, KBaJpaTu4Has U IpOOHO-
TUHEWHas QyHKIUU

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTpOEHHE ITpaUKOB ITUX (QYHKIIUN

32

DJIEeMEHTaApHOE UCCIEIOBAHUE U
MMOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeieM. buaom

34 Hprorona
CrenenHast GyHKIHS C HATypalIbHBIM U

35 HeJneIM nokasareneM. E€ cBoiicTBa u
rpaduk

36 Konrponsnas padora: "CreneHnas
¢dbyukuus. E€ cBolicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HATypaIbHON
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

41 [IpeoOpazoBaHMs YHCIOBBIX BHIPAKCHUH,
CoJiepKallluX CTENEHN U KOPHU
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

42 METO/BbI PEIIECHNS UPPALMOHAIBHBIX
YpaBHEHUI
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

43 METO/bI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUITBHBIE TIEPEXO/IBI B PELICHUU




UPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUHT

46 UPPalMOHATLHBIX YpaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXOIbl B PELICHUT
UppalMOHANIBHBIX YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
UPPaIMOHATILHBIX YPaBHEHUN
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 Kak (YHKITUH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MTOKa3aTelieM
CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 KakK (QyHKIIMM OOpaTHOM CTEIEeHHU C
HaTypaJbHBIM MOKa3aTelIeM
KonrtponsHas padora: "CBoiicTBa u rpapux

51 KOpHsI n-0H creneHu. MppanmoHaabHbIe
ypaBHEHUA"

50 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

53 CreneHsb ¢ paluOHAIbLHBIM MTOKA3aTENeM U
e€ CBOICTBA

54 CreneHb ¢ palluOHAJIbLHBIM MTOKA3aTENEeM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIM, €€ CBOMCTBA U
rpadux

56 Hcnons3oBanne rpaduka QyHKIUN 115
pelIeHHs ypaBHEHHI

57 Ucnons3oBanne rpaduka QyHKIUN 115

pelIeHHs ypaBHEHHI




ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE

58 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
yYpaBHEHUI
[Toxa3zarenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/]Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHEeHUsI. OCHOBHbBIE

60 METO/]Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabdota: "[lokazaTenpHas |
¢byukmus. [lokazarenbHbie ypaBHEHHS "

62 Jlorapudm uucna. CoiicTa norapugpma 1

63 Jlorapudm uncna. CBoiicTBa morapupma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecaTuuHble U HaTypalbHbIE JOTaprUpMbI 1

66 JlecsaTruHbIC 1 HaTYpaIbHBIC JTOTAPU(MBI 1

67 [TpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX |
sorapupmbl

68 [IpeobOpazoBanue BBIpaXKEHUN, COAEPKAIIIX |
sorapudmpl

60 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX |
sorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

71 Jlorapudmudeckas GpyHkmus, e€ CBOMCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka QyHKINM 115 1

peLICHUs ypaBHEHU I




Hcnonb3oBanue rpaduka QyHKINM 115

& pelIeHNs] ypaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI PEIICHUS JoTapu(PMIUIESCKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/bI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHU

77 PaBHOCHUIIBHBIE TIEPEXOIbI B PELIICHUN
Jorapu(pMUUECKUX ypaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXOIbI B PELIICHUN
norapuMUYECKUX ypaBHEHUN

79 Kontponbras padota: "Jlorapudpmuueckas
¢dbyukaus. Jlorapudpmudeckue ypaBHeHUS"

20 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

%3 ApKCUHYC, apKKOCHHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpeeIEHUE TPUTOHOMETPUUECKHUX

(YHKIMH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ONpPEACIICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIUH YHMCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUI

91 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX |
BBIPAKCHUI

9 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX |
BBIPaKCHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHHI

94 Pemrenne TpuroHoMeTpuUeCKUX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1

96 Pemenue TpUroHOMETpUUECKUX YpaBHEHUI 1

97 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1

98 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

99 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1

100 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1
Kontponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS |

nocienoBaTelsHoCcTeER. MeTon




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIEC U OI'paHUYCHHBIC

103 nocJeoBaTeabHOCTH. MicTopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuyHo yObIBaroIiasi reoMeTpuiecKast
nporpeccus

107 Cymma O0ecKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIIOHEH U AJIBHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX TPOLEHTOB

110 Hcnonws3zoBanue nporpeccuu sl peleHus
peasibHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas padora:
"I[TocnenoBaTenbHOCTH U Nporpeccun”

112 HenpepsiBHbIC DYHKITMN U UX CBOMCTBA

113 Touka pa3pbiBa. ACHMITOTHI TpadUKOB
byHKIMI

114 CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

115 CgoiicTBa GyHKIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa uHTEpBaJIOB ISl pELICHUS

HEPABEHCTB




MGTOI[ HWHTCPBAJIOB JIS1 pCIICHUSA

117
HEPaBEHCTB

118 MeTo MHTEPBAJIOB U1l PEIICHHUS
HEPABEHCTB

119 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
GbyHKIUN 1715 peneHus 3aaa4

120 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GbyHKIUH 1715 peneHus 3aaa4

121 [lepBast 1 BTOpast NpoU3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

123 Onpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIII

126 [Tpon3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (HYHKITHI

128 IIponsBoHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3UIIUU (yHKITUI

129 [Ipou3BoaHast CyMMBbI, IPOU3BEACHMS,
YaCTHOTO M KOMITO3UIIUU (DyHKITUI

130 [Ipou3BoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (QYHKIUI

OHTpOJIbHAs paboTa: OM3BO/IHAS
131 K 0 "IT !
132 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3AIIH




3HaHui: "YpaBHeHusn"
133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL |
3HaHui: "OyHkun"
134 HroroBast koHTpOIBHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHE, cCCTEMAaTA3 AU |
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIIACC

Ne
n/u

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMeHeHne nporu3BOIHON K
HCCre0BaHMI0 (DYHKITUI Ha
MOHOTOHHOCTH U C-)KCTpeMYMBI

[IpuMeHeHue nporu3BOIHON K
HCCIIeI0BaHNIO (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Ipou3BOIHON K
UCCIIeIOBaHNIO (PYHKIMIA Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMmeHeHne nporu3BOIHON K
UCCIeI0OBaHNIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMeHeHrne nporu3BOIHON K
HCCIeI0BaHNI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HaubopLIero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIMH Ha OTPE3Ke

Haxoxneaue HaubobLUero u




HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIMH Ha OTpE3Ke

Haxoxnenne HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenue HanOoOIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxnenue HanOOIbIIETrO U
HAUMEHBIIIETO 3HAUCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

13

[IpumeneHnre npou3BOIHON s
HaXO0XJACHUs HAUIYUIlIEero PEeIICHUS B
MPUKJIAJHBIX 3a7a4ax

14

[IpumeHeHue nporu3BOIHOM ISt
HaXO0XKICHUA HaHnquero peH_IeHI/ISI B
HpI/IKJIaI[HBIX 3aga4dyax

15

[IpumeHeHre nporu3BOIHOMN ISt
OTIpEJICTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UK
rpadpukomM

16

[IpumeHeHre nporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJ1aHHOT0 (GOPMYIION UK
rpagukoM




17 Kowmmnosurus ¢hyHKImit

18 Kommnosumus hyskmmii

19 Komnosunus ¢pyHkumit

20 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

o1 I'eomerpuueckue 00pa3bl ypaBHEHH HA
KOOPAWHATHOU IJIOCKOCTH

2 KonTtponsHas pabdota: "Mccnenoanue
(yHKIUH C TOMOIIBIO TPOU3BOTHOM "

3 [TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AMeMEHTAPHBIX (HYHKIIHA.
[IpaBuna Hax0XA€HUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbie dNeMEHTAPHBIX QYHKITUH.
[TpaBuia HaX0XACHUS TEPBOOOPAZHBIX

%6 Hurerpan. ['eomeTpuyeckuii cMbICI
WHTETpaa

7 Brruncnenue onpenenéHHOro nHTerpaia
no popmyse HeroTona-Jleitonua

73 Brruucnenue onpenenéHHOro HHTerpaina
o popmyne HeroTona-JleiiOaua

29 [IpumeHeHue nHTErpana Juist HaXOXKACHUS
IUIOINAACH TUIOCKUX UTYp

30 [Ipumenenue nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemennii qudhepeHInaTbHBIX

YpaBHEHUU




[Ipumeps! pemenuii tuddepeHnanTbHbIX

32 .
ypaBHEHHUI
MareMaTHuecKoe MOJICIIUPOBAHUE

33 peaIbHBIX MPOLIECCOB C MOMOIIbIO
Qg depeHIMaIbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoodpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuyeckue GyHKIHH, UX
CBOWCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBa U Tpaduku

18 Tpuronomerpuyeckue QyHKIHH, UX
CBONCTBa U Tpaduku

39 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH € IOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHomMeTpuuecKux

44
HEPaBEHCTB

45 Pemenue TpuroHomMeTpruuecKux
HEPABEHCTB

46 Peuienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHomMeTpruuecKux
HEPABEHCTB
KontponpHas padora: "I'paduku

48 TPUTOHOMETPUIECCKUX (PYHKIIAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE MCTObI pCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHBIE MCTObI pCIICHUA
MOKa3aTCIIbHbIX HCPABCHCTB

51 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE MCTOJbI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

53 OcHOBHBIE METOIbI PELICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE MCTObI pCIICHUA
norapu(pMHUECKUX HEPABEHCTB

56 OcHOBHBIE METOIbI PEILICHUS

norapu(pMHUECKUX HEPABEHCTB




OcHOBHBIC MCTOJbI pCHICHUA

57 UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHUS
UppalMOHATIBHBIX YPaBHEHHH
2 I'papmueckue MeTobl pelIeHUs
UppalMOHATIBHBIX YPAaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
[IOKa3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTOIBI peLICHUS
NOKa3aTeJIbHBIX HEPAaBEHCTB
65 I'papmueckue MeTo bl peleHus
JOrapu(pMHUUECKUX ypaBHEHUI
66 I'paduueckue METOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'papmueckue MeTobl peLIeHUs
J0rapu(pMHUECKUX HEPABEHCTB
I'papnueckue MeTo bl peLeHUs
68 MOKa3aTeIbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pemeHus
69 MOKa3aTeNbHBIX U JOrapu(PMUUECKUX

ypaBHEHUU




70

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOTapu(PMUUECKUX
HEPABCHCTB

72

KontponbHas padota: "MppanuonanbHbie,
noKa3aTeJbHbIC U JJorapudmMudeckue
HepaBeHcTBa"

73

Kommiekcubie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (OpMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

Kommiekcubie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepanuu ¢
KOMIIJICKCHBIMH YU CJIaMHU

77

N3o0paxeHne KOMITJIEKCHBIX YHCETT Ha
KOOPAMHATHOW IJIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii cTenenun
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUJIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHCCII JJIA




penieHus GU3NIECKUX U Te€OMETPUICCKIX
3a1a4

KonTtponbHas pabdora: "KomriuiekcHble

82 .\
yucia

83 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [Ipumenenue Npu3HaKOB AETUMOCTH
LEJbIX YUCell

26 [IpuMeHeHne npru3HaKOB JEIUMOCTH
LEJbIX YUCell

87 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
uensix uncesn: HOJ[ u HOK

28 [IpumeHneHnue NpuU3HaKOB AETUMOCTH
nensix uncen: HOJl u HOK

29 [IpuMeHeHne npru3HaKOB JEIUMOCTH
LEJBIX YUCeI: OCTaTKH [0 MOIYJIIO

90 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIbIX YHCEJI: OCTATKU 110 MOIYJIIO
[Ipumenenue NpuU3HaKOB AETUMOCTH

91 LEJbIX Yhcell: alroput™ EBkinuaa ais
pelIeHrs 3a/1a4 B LIEJIbIX Ynciaax

9 KontponbHas padota: "Teopus membrx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUMH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

4 CucreMa 1 COBOKYITHOCTb YPABHEHU.

PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-




CIICACTBUA

95 OcCHOBHBIE METO/BI PEILIEHUS CUCTEM H
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUN

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIIHOCTEM MppalMmOHAIbHBIX
ypaBHEHUU

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
97 COBOKYITHOCTEM MOKa3aTEIbHbIX
ypaBHEHUU

OcHOBHEBIE MCTOBI pCIICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMudecKux
ypaBHEHUU

[IpuMeHeHne cucTeM K pelIeHUuIo
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

101 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UHTEPIIPETaLUs MOTyYEeHHBIX
pe3ynbTaToB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

102 pa3IUYHBIX 00JIacTel HAyKU U PEATbHOU
YKU3HU, UHTEPIIPETaLUs MOTyYEeHHBIX
pe3ynbTaToB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UTHTEPIIPETALUs MOTyYEeHHBIX
pe3ynbTaToB
KonTtponpHas padora: "Cucremsl

104 palMOHATIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeNbHBIX U JOrapuMUIECcKux
ypaBHEHUI"

105 PauyonanbHbIe ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 Uppanmonaibubie ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

109 HppanunoHalibHbIE CUCTEMBI C
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI € TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113 JlorapugpmMuuecKue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTrpuyeckrue ypaBHEHUS C
napaMeTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTtpoenue u uccinenoBaHue
MaTEMaTUYECKUX MOJENIEH PeaIbHbIX
CUTyalui C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyalui C IIOMOIIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJEIIEH PEAIbHBIX
CUTyalui C IIOMOLIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

120

KoHnTtponbHast pabora: "3amauu ¢
napamerpamu’

121

[ToBTOpenue, 060061ICHNE,
cucTemMaTu3alnus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3alys 3HaHuil: "YpaBHeHus"

123

[ToBTOpEeHme, 0600IIEHNE,
cHUcTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpEeHme, 0600IIEHNE,
cucremaTtusanus 3Hanuii: "HepaBencTpa"

125

[ToBTOpenue, 060061ICHNE,
cucreMaru3anus 3Hanuil: "HepaBencrna"

126

[ToBTOpEeHme, 0600IICHNE,




cucreMaru3anus 3Hanuil: "HepaBencrna"

[ToBTOpeHue, o6odmEeHNE,

127 cucreMaruzanus 3Hanuil: "[IpousBonHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0600mEH e,
128 cucremaTtusanus 3Hanuii: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHue, o60bmEHNE,
129 cucremaTtusanus 3Hanuii: "[IpousBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpenue, 060061ICHNE,
130 cucremarusanus 3HaHuil: "MuTerpan u ero 1
MpUMeHEeHue"
131 [ToBTOpenue, 060061ICHNE, |
cucreMaru3anus 3HaHui: "OyHKkuun"
132 [ToBTOpeHue, 0600mEHNE, |
cucrtemMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 060061IeHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 Hrorosast kKoHTpoOJbHASA paboTa 1 1
135 Hrorosas koHTpoabHas paboTa 1 1
136 [ToBTOpeHwMe, O606HIGHI:IC, |
cUCTEeMaTH3aIus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMOBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaMeTHbIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
oﬁpasoBaTeanoﬁ NnporpamMmasl CpeaHETO 06mer0 06p330BaHI/IH

1

Yucna 1 BEIUHCIIEHUA

1.1

OnepupoBaTh MOHATHUSAMH: PAIMOHAIBLHOEC W JICHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIIEHTHI

1.2

BomonsaaTe  apudmernyeckre  Omepaudd € palMOHAIBHBIMU U
JEHCTBUTEIILHBIMU YUCIIAMU

1.3

BoimonHaTe npulnukEHHbIE BEIUMCICHHS, UCIIONIB3YS MTPaBUIa OKPYTJICHUS,
JIeJIaTh IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUN

1.4

OnepupoBaTh MOHATHAMH: CTENEHb C IIEJBIM IOKa3aTejeM, CTaHJapTHas
dbopma 3amucH ACHCTBUTEIBHOTO YHCIIA, KOPEHb HATypadbHON CTEICHH;
WCIIOJIB30BaTh MOAXOAAIIYI0 (POpMy 3amuch ACHUCTBUTEIBHBIX YHCEN IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TPEICTaBICHUS TaHHBIX

1.5

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJILHOTO YIJIa;
UCIIONIb30BAaTh  3allMCh  IMPOM3BOJILHOTO  yrja  4Yepe3  oOpaTHbIE
TPUTOHOMETpHYECKHe (PyHKINU

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATHUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LIEJIOE,
paloHaIbHOE, UppalMoOHAIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BoimonHATe npeoOpa3oBaHus TPUTOHOMETPHUUECKHUX BBIPAKEHUHN U peliaTh
TPUTOHOMETPUYECKHUE YPaBHEHUS

23

BomonsaTe npeobpa3zoBaHus LENBIX, PALMOHATIBHBIX M HPPALMOHATBHBIX
BBIDAKEHUM U pelaTb OCHOBHBIE THUIIBI LEJIBIX, palUOHAIBHBIX W
UPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

24

[IpuMeHATs ypaBHEHMS M HEPABEHCTBA U1 PEIICHUS MaTeMaTHYECKHX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

2.5

MonenupoBaTh peanbHbIE CHTyallud Ha s3bIKe anreOpbl, COCTaBISATh
BbIpQXXCHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBMIO 3aJlauyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJEIU C HCTIOIb30BAHUEM allllapara anreopsl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHAMU: (DYHKIIHS, CTIOCOOBI 3aaHusl HyHKIIUH, 00JIacTh
OTpeNieIeHusT W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, Trpaduk (yHKIUH,
B3aMMHO 0OpaTHbIe (YyHKIUU

3.2

OnepupoBaTb MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU




(GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN TS pelIeHUsT ypaBHEHUH
34 CrtpouTth U yuTaTh rpauKu JUHEHHON (QYHKIMHU, KBaIPaTUUHOHN (yHKIIMH,
CTeNeHHON (YHKIUH C LIEIbIM ITOKa3aTeneM
Ucnonb3oBate rpaduku QYHKOWA JUIsI UCCIENOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpHU pEIICHUH 3aJad M3 JPYyTruX Y4YeOHBIX MPEIMETOB U
peaNbHOM KU3HU, BBIPAKATh (OPMYTIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU
4 Havana maremaTnueckoro aHanunsa
41 OnepupoBaTh TOHATUSMHU: T[OCIEAOBATEIBHOCTh, apudmeTHyecKas u
' F€OMETPUYECKAS IPOIPECCUH
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBAIOIIas TEeOMETpUYECKast
' nporpeccusi, cyMma 6€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TPOTPECCUuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMHU CIIOCOOAMHU
44 Hcnonb3oBarek CBOKCTBA IOCHEAOBATEIBHOCTEM M IPOTPEeCcCHl  JIA
' pelIeHus pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJlI MHOKECTBAMM
Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jjisi  ONHMCAHHS
5.2 peanbHBIX IPOIECCOB U SABICHHM, MPU PELICHUN 33/1a4 U3 IPYTUX y4eOHbIX
MPEMETOB
5.3 OnepupoBaTb  MOHATUSAMH:  ONpPENEICHUE,  TEOpEeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon o
[Iposepsiembie MpeAMETHBIC pe3yabTaThbl OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO .
00pa3oBaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus
pe3yiabTara
1 Yucna v BBIYUCICHUS
OnepupoBarh MOHATHUSMH: HATypalbHOE, LEJI0€ YHCIO; HCIOJb30BaTh
1.1 MPU3HAKN JEJIMMOCTH IIEJIBIX 4YHCEJ, pPa3j0KEHUE 4Yuciaa Ha MpOCThIE
MHOXUTENH JIJIs1 PEelIeHUs 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTEIEHB C PAIlMOHAIIBHBIM IMOKa3aTeIeM
13 OnepupoBarh MOHATUSMU: JIOTapU(PM YHCIA, ACCATUYHBICE U HATYypaTbHBIC
' JorapuQMsbI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpuMeHATh CBOWCTBA CTENEHW JJIsI  MPEOOpa3OBaHUS  BBIPAKEHUIM,
2.1 ONEpUpPOBaTh MOHATUSAMU: I[IOKA3aTEIbHOE YPABHEHHWE U HEPABEHCTBO;

peiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB




2.2

BeimonHaTe  mpeoOpa3oBaHUs BBIPAKECHHM, COACPKAIMUX JIOTAPU(DMBI,
OTIEpUPOBATh TMOHATUSAMU: JIOTApU(PMHUUECKOE YpPaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts pemenus mpocTeUInX TPUTrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBarh MOHATUSIMH: CUCTEMA JIMHEWHBIX YPAaBHEHUU M €€ PEUICHHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Ul PELICHUs IPAKTUYECKUX
3a1a4

2.5

HaxonuTh pelnieHus mpoCcTEUIINX CUCTEM M COBOKYITHOCTEH palMOHaIbHbBIX
YpaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh pealbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBISThH
BBIpQXEHUS, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl MO YCIOBHUIO 3a/ayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIH C UCIIOJIB30BaHUEM afmapara aareOpsl

OyHKIUHN U TpapUKU

3.1

OnepupoBaTh MOHATUSAMH: TEpUOJAMYECKAss  (QYHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKLHMH, TOYKH S3KCTpeMyMma (YHKUUH, HauOojblee H
HaMMEHbIIee 3HAYCHUS (YHKUUU Ha TPOMEKYTKE; UCIOIb30BaTh MX JUIA
uccieoBaHus (pyHKIUH, 3aJaHHOH rpadukom

3.2

OnepupoBarh MOHATHAMHU: TpaUKH TMOKA3aTENbHOM, JIorapudMuyeckoil u
TPUTOHOMETPHUYECKUX (PYyHKIUMI; u300pakaTh HUX HAa KOOPAUHATHOM
IUIOCKOCTH M UCIIOJIb30BATH JJIS PEIICHUS] YPAaBHEHUH U HEpAaBECHCTB

33

N3o0paxkaTh Ha KOOPAUHATHOM TUIOCKOCTH Tpa KU TUHEHHBIX YpaBHEHUH U
HCIIOJIb30BATh UX IJId PCIICHUA CUCTCMbI JIMHENHBIX ypaBHeHI/Iﬁ

34

Ucnonb3oBath rpaduku GyHKOUH 11 KCCIIEIOBaHUS TPOLIECCOB H
3aBUCHUMOCTEHN U3 APYTUX YUeOHBIX AUCLUIIINH

Hauana maTeMaTnyeckoro aHaiusa

4.1

OnepupoBaTh MOHATUSAMH: HENPEpbIBHAS (YHKLUS, TPOU3BOAHAs (QYHKINU;
UCIOJb30BATh TE€OMETPHUUECKUN M (U3UYECKUH CMBICI MPOU3BOIHOM JUIs
peuieHus 3ana4y

4.2

Haxomntb MIPOU3BOHBIC 3JIEMEHTAPHBIX GbyHKIHH, BBIYUCIISITD
MIPOM3BOIHBIC CYMMBI, IIPOU3BEACHUS, YaCTHOTO (DYHKITHI

4.3

Hcnonp3oBaTh  MPOW3BOAHYIO  JUIE  HCCieOBaHUS — (QYHKIMH — Ha
MOHOTOHHOCTh W OSKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl HCCICAOBAaHUS K
MMOCTPOCHUIO TpadUKOB

4.4

Hcnonbs30Barh MPOU3BOAHYIO JISI HAXOXKJICHUS HAWTYYILIEro PEHICHUS B
MPUKJIATHBIX, B TOM YHCJIE COIMAIBHO-OPKOHOMUYECKHUX, 3a7a9ax

4.5

OnepupoBaTh TOHATHSAMU: TepBOOOpazHasT W  HMHTErpal; IOHUMATh
reOMETPHUECKUH U (PU3NYECKHI CMBICI HHTETpaja

4.6

Haxoaute mepBooOpasHbie 3JeMEHTApHBIX (OYHKIUH, BBIYUCIATH HHTETPA
o ¢opmyne Hprotona — Jleitbuuia

4.7

Pemrate mpuknamHeie 3a1a4d, B TOM YHCJE CONMATBHO-YKOHOMHUYECKOTO H
bu3NIeCKOro Xapakrepa, CpeCTBaMU MaTEMaTHYECKOTO aHaTN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Uuncna 1 BEIUUCICHUS
Pannonanbupie  uncina.  OOBIKHOBEHHBIE W JCCATUYHBICE JPOOH, TMPOIICHTHI,
11 OCCKOHEUYHBIC TIEPHOIUYECKUE APOOH. ApUPMETHUUECKHUE OTIEPAlNH C PAITMOHATBHBIMH
' YUCIaMH, TPeoOpa30BaHUsl YHCIOBBIX BhIpakeHU. [IpuMeneHune apooeit u mpoIeHToB
JUISL pEUICHUs MPUKJIIQIHBIX 3a/1a4d U3 Pa3IuyHbIX OTpaciael 3HAHUM U peaIbHOM KU3HU
JleiicTBuTensHbIe yncia. PalinoHanbHbIe 1 UPPAMOHAIBHEIE Yncia. ApupMETHICCKIE
1.2 orepanuu C JACUCTBUTEIbHBIMU 4HclIaMu. [IpuOnrkEHHBIE BBIYUCIICHUS, MpaBHIIA
OKpYIJICHUS, TPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM
Crernens ¢ 1enbiM nokaszarenem. Ctannaptaas Gpopma 3anucu JeHCTBUTENIBHOTO YKCIa.
1.3 Hcnonb3oBanue moaxonsiie Gopmbl 3amucu ACHCTBUTEIBHBIX YHUCET IS PEIICHHUS
MpaKTUYECKHX 3a/1a4 ¥ MPEJICTABICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypadbHOW cremneHu. [ledicTBus ¢ apudMeTHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyC, KOCHMHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHT€HC YMCJIOBOTO apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
5 [IpeoOpazoBanre TPUTOHOMETPUUECKHUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUIECKIE
' hopMyIbI
)3 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, peleHue HepaBeHCTBa. Meton
' WUHTEPBAIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPAaBHEHHN  HEPABEHCTB
2.5 Pemenue nppauOHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEHICHUIO MATEMAaTUUECKUX 3a7a4 U 3a7a4 U3
' Pa3IUYHBIX 00JIACTEeH HAYKU U peaTbHON KU3HU
3 OyHKINUH U TPaPUKH
31 Oyuknusa, cmocoObl 3amanust ¢GyHKuU. ['paduk (yHkumu. B3aumHO o0OpaTHBIC
' GyHKIUHI
39 OOnactp ompeneleHUss W MHOXKECTBO 3HadeHWH QyHkuuu. Hymm ¢yHkimu.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (PYHKIIMH
33 Crenennas (GyHKIMS C HaTypaJIbHBIM U 1IEJIBIM MMOKa3aTeneM. E€ cBolicTBa u rpaduk.

CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU




34 TpuronomeTpuyeckass OKPYKHOCTb, OTpEICIICHUE TPUTOHOMETPUUYECKUX (DYyHKIIMIA
' YHCIIOBOIO apryMeHTa
4 Hauana maTremMatnueckoro ananmusa
41 IMociemoBarenpbHOCTH, CHOCOOBI 3aJaHus IIOCIedOBaTelNbHOCTEN. MOHOTOHHBIE
’ MOCJIEI0BATEILHOCTH
ApudmeTrndeckass W TreoMeTpudYeckas mporpeccuu. beckoHeyHO —yObIBaromias
4 | TEOMETpHYeCKas MPOrpeccHs. Cymma OEeCKOHEUHO YOBIBAIOMICH T€OMETPUUYECKOM
’ nporpeccud. dopmyna cIoXHBIX MpoleHTOB. lcmonb3oBaHMe Mporpeccuu Asis
pelIeHns peallbHbIX 3a]a4 MPUKJIaHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
MHoxecTBO, oOmnepauuu Haa MHOXecTBaMu. Jluarpammel Oisiepa — BenHa.
5.1 [IpuMeHeHne TEeOpeTHKO-MHOXKECTBEHHOTO —ammapara JUis OMNHCAHMUS pealbHBIX
MPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble 1 nesnbie yucina. [Ipu3Haku 1eIMMOCTH HENbIX YUCel
1.2 CreneHb C pallMoHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHU
1.3 Jlorapudwm yncna. JlecaTuaHbIC U HATYPATBHBIC JTOTApU(HMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHHIA, COACPIKALINX JIOTApU(MBI
2.2 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINX CTEMEHU C PAIIMOHATILHBIM TTOKa3aTesieM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokazarenbHbIEe YpaBHEHUS U1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUN. Penienne npukiaaHbixX 3aa4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YPaBHEHHIH
2.7 CucTtembl 1 COBOKYITHOCTH pallUOHATIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a7a4
’ U 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HU
3 OyHKINUH U TpaPUKH
Oynkuus. [lepuognueckue Qynkiuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIMU.
3.1 MakcumMymMbl 1 MUHUMYMBI QYyHKIUU. HauOomblliee W HauMeEHbIIEe 3HAUCHUE
(GYHKIHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U rpaduKu
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Hcnonp3oBanue rpagukoB GyHKIMNA 115 pelIeHUs] YPaBHEHUH U TMHEHHBIX CUCTEM

Hcnonp3oBanue rpadukoB GyHKINMA 711 KCCIEAOBAHMS ITPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HHUKAIOT NpPU pEIIeHUH 3aJady M3 JAPYTrUX Y4YeOHBIX NpPEAMETOB U
pEaTbHOM )KU3HU

4 Havana maremaTnueckoro aHanunsa

4.1 HenpepoiBable pyHKIMN. MeTO MHTEPBAJIOB ISl PEIICHUS] HEPAaBECHCTB

4.2 [TpousBoanas pyukmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOTHOM

43 [IpousBoaHbie 31eMeHTapHBIX (QYHKUUNA. DOPMyIBI HAXOXKIEHHUS MPOU3BOIHON

’ CYMMBI, IPOU3BEACHUS 1 YACTHOTO (DYyHKIIHIA

[IpumeHeHne TMPOU3BOMHON K HCCIENOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh U

4.4 sKCTpeMyMbl. HaxosxneHne HanOOJBIIEro M HaUMMEHBINEro 3HaueHus (YHKIUU Ha
OTpe3Ke
[IpuMeHeHne MPOU3BOJHON U1l HAXOKJIEHUS HAWIy4IlIEro PeeHus] B IPUKIAIHbIX

4.5 3amavax, JUIS ONpEeNeNIeHHUs CKOPOCTH TIpollecca, 3aJaHHOro GOopMyJaor HWiu
rpadpukom

4.6 [TepBooOpa3znast. Tabnuia mepBoOOPa3HBIX

47 WuTerpan, ero reomerpuueckuii 1 pu3nyeckuii cMpici. Beruncienue uHTerpana mo

¢dopmyne Heiotona — JleliOuuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NPOBEPSIEMOI0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero o0o1ero
TpeOoBaHus o0pa3oBaHust

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHHS 3a/ad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATHUSAMH: OIpEIeNCHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUY;
IPOBOJNTH JI0KAa3aTEIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
1 JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXJIEHHWIl; yMEHHE OIepHpOBAThH
HOHSATHSMHI: MHOXKECTBO, TOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMHU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX NMPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeJIbIM IOKa3aTesieM, KOpeHb HaTypallbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKa3aTeleM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHO)XECTBA HATypaJbHBIX, MEJNbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 Yrces; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00Iuit
JIeTUTeNh W HauMeHbllee oOmmee KpaTHoe, anroputM EBkimmpma mpu
pelIeHNH 3a7a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHUCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHIE 3HAYCHUH U TpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  IOHATHUSMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YyObIBarollas TIeOMETpUYecKas IPOrPecCHus;
YMEHHE 3a/1aBaTh II0CJIEJOBAaTEIIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W  aApPryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajreOpauyeckas); yMeETb
IPOM3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOANUTH MPUMEPHI MCIIOJIb30BAaHMS KOMITJIEKCHBIX YKCEN; ONEPUPOBAThH
HNOHATUSAMM:  MaTpuua 2x2 u  3%x3, omnpeaenuTenb  MaTpHLb,

FEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MNOHATHSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
MOKa3aTelbHbIC, CTENEHHBbIC, JIOTAapU(PMUUIECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHE OIEpUPOBATH
HOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUM M HEPABEHCTB, PABHOCHJIBHOCTH
ypaBHEHUN, HEPABEHCTB M CHCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOLIBIO pA3JIMYHBIX MNPUEMOB; pEIIATH
yYpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C M[apaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHUS MAaTeMaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTH (DYHKIUH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOOJbIlee W HAUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEephIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas M BTOpas MPOW3BOAHASA (DYHKIMH, F€OMETPUYECKUN U
bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeAeIEHHBIN
UHTETpajl; YMEHHE HaxOAMThb AaCUMNTOTHI Tpaduka (YHKIHUH; yMEHHE
BBIUUCIISITH ~ MPOW3BOJHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKIHA,
HaXOIUTh HAWOONBIINE W HAaWMEHBINIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTHYecKOro
aHalM3a; MPHUMEHATh TPOHM3BOTHYIO [UISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia; HNpUBOAWUTL HNPUMCEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (QyHKIHS,
KOMIO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTu4yHas (QYHKIHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIHA, TPUTOHOMETPUUYECKHUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuydeckas (PYHKIIMH; YMEHHE CTPOUTh TpaduKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIMOJb30BaTh TPapUKH Ul W3y4EHUsS MPOLECCOB M 3aBUCUMOCTEH, Ipu
peleHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPEalbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpapuKH (QPYHKIUH [UIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOpPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJa4dl pa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOIICHTHI, JOJU W YacTH, Ha JBWKEHHE, PabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(GbUHaHCaMM); COCTaBJIATh BBIPAKEHHS, ypaBHCHHUS, HEPABEHCTBA W HX
CHUCTEMBbl MO YCJIOBUIO 3aJlayd, HUCCIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TPABAONOAOOHOCTh PE3YIbTATOB; yMEHHE MOICIUPOBATH
peanbHble CUTyallud Ha $S3bIKE MATEMAaTHKHU; COCTaBIIATH BBIPAXKCHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBUIO 3aJ1a4H, UCCIIEIOBATh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpelHEe apupMETHYECKOe, MEIAHaHa,
HauOOJIbIIIee U HAUMEHBIIICEe 3HAUCHUS, pa3Max, JUCIICPCHUs, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTPaXXarollyt0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATh
uHPOPMAIIMIO ¢ TIOMOIIBIO TAOMWI[] W JHarpaMM; HCCIIEIOBaTh
CTaTUCTUYECCKHUE HOaHHbIC, B TOM YHCIIC C HpI/IMeHeHI/IeM Fpaq)I/I‘IeCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; IpaMUECKU MCCIIEC0BATh COBMECTHBIC

HaOJIIOICHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OnepupoBaTh IMOHATUAMU: CIy4alHBIA OINBIT M CIIy4alHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKCHHS W YMHOXCHHUS BEPOSATHOCTEH, (OPMYIy IOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTUYeCKOe OKUAAaHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydallHOW  BEJMYMHBI, (YHKIMHU  paclpelesieHus: U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/IieHni; yMEHUe
UCIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeieHUN I PelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHU; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OoJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOWHATOpHBIE (aKThl U PaCcCyKICHUS Ul PEIICHUs 3a]ad; OI[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATh BEPOSTHOCTHYIO MOJEND U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIa, JIOCKUI yroil, IByTpaHHbIN
yroJ, TpEXTPAHHBIA YTroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYJSIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MNpsSMbIMHU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHhe OT TOYKM JI0 IIJIOCKOCTH, PAcCTOSHUE MEXAY HPSIMbIMH,
paccTOsTHUE MEX]y IUJIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 u3ydeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TIOHATUA U BEJIIWYUH, pPEellaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, Napaenenurne], npu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlleHMs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMUBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM Kyoa,
NPSMOYTOJIBHOTO Mapajuleenunea, HHPaMUAIbI, HPU3MBI, HIMHApA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHMS KOHyca M LMIMHIPA,

napamiCiIibHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAIlleHUs, UX CEUEHHUS, B TOM YHCJI€ C MTOMOIIBIO AJIEKTPOHHBIX CPEJCTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpEAeeHUsI H3y4YaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaxX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATHE HEOOXOIUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JBW)KEHHE B  IMPOCTPAHCTBE,
HapauieJIbHBI MEPeHOC, CHMMETPUsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOMO00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYPHI, B TOM YHCJIEC B IPHUPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh FT€OMETPHYCCKHE OTHOLICHUS MIPU
pelIeHnH 3alad; HAXOJHWTh TI'COMETPHYCCKUE BEIMYMHBI (IUIMHA, YTOII,
Ionaas, 00bEM) MpH PelICHUH 3a7ad U3 JAPYTHX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHUE BBIYHUCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroy, IIOMAab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIe (GOPMYJIBI ¥ METOIbI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUIoaas chepsl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  MApajUIeieNuea, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP
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YMeHue ornepupoBaTh MOHATUSIMU: MPAMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha 4YHUCIO, Pa3lioKeHHWE BEKTOpa Mo 0a3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHUE HCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISL peIIeHUs TeOMETPUUYECKUX 3aa4 U 331a4 APYTruX y4eOHbIX IPEIMETOB
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YMenue BI:.I6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3ala4n; TIOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUCHHH INPUPOJHBIX H O6H_ICCTBGHHBIX
nmponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUC MMPHUBOJUTH IMPUMCPBI MaTEMATUYCCKHUX

OTKPBITUIA POCCUICKON U MUPOBOM MAaTeMAaTUYECKOW HAYKH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOoCTH HEIbIX YUCE
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOHM, MPOLEHTHI,
’ OCCKOHEYHBIE TTEPUOANIECKUE APOOH
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIIECHU. JHencreus c
. apupMeTHIeCKUMHU KOPHSIMH HaTypalbHON CTETIEHH
14 Crenenp ¢ 1enbiM mokazareneM. CTeneHb € palMOHAJIbHBIM IIOKa3aTelsieM.
' CaoiicTBa cTenEHN
Ls CuHyc, KOCMHYC M TaHIEHC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaabHBIEC JTOTApU(MBI
JetictBurenbHple 4ucia. ApuMeTHUYECKHe omeparuu ¢ JICHCTBUTEIbHBIMU
1.7 gucnamu. [lpuOnmk€HHBIC BBIYHMCICHUS, TpaBHUiIa OKPYTJICHUS, MPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUM
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 poOHO-palIMOHATILHBIC YPAaBHEHHS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronHomeTpudyeckre ypaBHEHUS
24 [TokazaTenbHbIC U JOoTapUDMUUECKIE YPABHEHUS
2.5 Ilenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppannonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckrue HEPaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 OyHKINUH U TpaPUKH




OyHk1ws, cnocodbl 3amanus Gyakuuu. ['paduk ¢ynknun. Bzanmao obpartHbie

3.1
dbynkunn. Yérapie n Heu€THBIC QyHKIMU. [leproandyeckue GyHKITUN
O6nactp ompeneneHUuss U MHOXKECTBO 3HaueHWH (yskiuu. Hymm QyHKiumn.
3.2 [IpomMexXyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKILIHUH.
Makcumymbl 1 MUHUMYMBI GyHKIuU. Haunbonbliiee u HauMeHbllee 3HAUYECHHE
(GYHKIHU HAa TPOMEKYTKE
33 CreneHHas QyHKIUS ¢ HATypaJdbHBIM W IIEJBIM IOKa3aTeneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0U CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U rpaduKu
3.6 Touku paspsiBa. AcuMOTOThl TpadukoB (yHKiui. CBoiicTBa (HyHKIHIH,
HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBatenbHOCTH, CLIOCOOBI 3aJaHUS MTOCIIEI0BATEIBHOCTEN
38 ApudmeTrnueckass u reomerpuueckas mporpeccur. DopmMyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 31€MEHTAPHBIX (PYHKITHIA
[IpumeHneHrne TPOW3BOMHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 3KCTpeMyMbl. Haxoxenue HauboNbIIero ¥ HaMMEHBIIEro 3HAUYeHUs (PyHKIHH
Ha OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHoxecTBa U JTOTUKA
5.1 MHO3€eCTBO, onepaluy HaJl MHOKeCcTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOCTh U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
1.3 MHororpanHuKu
1.4 Tena u NOBEpXHOCTH BpaLCHUS
7.5

KoopauHatsl 1 BEKTOpBI




