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HOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa u Hadala MAaTEMAaTHYECKOTO aHAIIN3a» SIBIISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero ooOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMHpYyET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMaTUKU, 0OIIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHKEHHUsI B MareMaTthdeckol Qopme. YueOHbIN Kypc anreOpbl M Hayal
MAaTeMaTHYECKOT0 AaHalIM3a 3aKJIaJbIBA€T OCHOBY JUISl YCHEIIHOTO OBJIAJACHUS
3aKOHaMH (PU3UKHU, XUMUHU, OUOJIOTUH, TOHUMAaHUSI OCHOBHBIX TEHACHIIMM pa3BUTHS
HKOHOMUKH U 0OILIECTBEHHOH KU3HU, 103BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJIb30BATh MX IS
JagbHEeNIero 00pa3oBaHus U B MOBCEAHEBHOM ku3HU. OBNajieHue aOCTPAKTHBIMU
U JIOTUYECKH CTPOTMMHU KOHCTPYKLIHSIMH aiareOpbl U MaTeMaTHYECKOro aHajau3a
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTD,
JIOKa3bIBaTh YTBEPXKACHUS C IOMOIIBIO MHAYKIMU M PACCYX AaTh ACIYKTHBHO,
UCIIOJIb30BaTh OOOOIEHHE M KOHKPETH3AlMI0, a0CTparupoBaHUWE W aHAJIOTHIO,
dbopMHpyeT KpeaTUBHOE U KPUTUYECKOE MBbIIUIeHHE. B Xoae uzyueHus: yueOHOro
Kypca «Anredpa U Hadaja MaTeMaTUYECKOr0 aHalu3a» O0ydaroUluecs MOoJy4yaroT
HOBBIM ONBIT PELICHUS] MNPUKIATHBIX 337a4, CaMOCTOSTEJIBHOIO IIOCTPOCHUS
MaTeMaTUYECKUX MOJIENICd pEeaJbHbIX CHUTyallud, WHTEPIPETAUUH TOJTyYEHHBIX
pELICHUI, 3HAKOMATCA C NpPUMEPAMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B
pUPOZE, HAYKE U UCKYCCTBE, C BBIAAIOUIMMUCS MATEMAaTHUYECKUMU OTKPBITUSIMU U
WX aBTOpaMH. YUeOHBII Kypc 00J1ajaeT BOCIUTATEIHHBIM TTOTEHIIMAIOM, KOTOPBIT
peanu3yeTcsl Kak uyepe3 y4eOHbI Marepual, CIOoCOOCTBYIONMUN (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHS, Tak M dYepe3 creuuduky ydyeOHOU AesITeNbHOCTH,
TpeOyIolel MPOJOKUTEIbHON KOHIIEHTPAMM BHHUMAHMS, CaMOCTOSITEIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3ysibTaT. B 0OCHOBE METOUKH
oOyueHus anredpe ¥ HavyajgaM MaTeMaTHUECKOI0 aHaIM3a JEKUT AesSTEeIbHOCTHBIN
npuHIUMn o0ydeHus. B cTpykType yueOHOro kypca «Aunrebpa W Havana
MaTeMaTHYeCKOr0  aHaJI3a»  BBIJEIEHBl  CIEOYIOIHE  COAEPIKATEIBHO-
MeToAuYecKre JNuHUU: «Yucna u  BblYMCIHEHUS», «DyHKUUH U Tpapukmy,
«YpaBHEHUS U HEPABEHCTBay», «Havana maTeMaTnueckoro aHanusay, « MHOXecTBa
U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNAE JIMHUM HU3Y4YarOTCsS Ha
MPOTSHKEHUU JIBYX JIET OOY4YeHHs Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs,
€CTECTBEHHO JIOTIOJIHSAA APYT ApYyra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMaMU U
paznenamu. JlaHHbId y4eOHBIH Kypc SBISIC€TCSI MHTETPATUBHBIM, IIOCKOJIbKY



oOBeauHsET B cebe comepKaHnue HeCKOJIbKIX MAaTeMaTHYECKUX JUCIUILUIMH, TAKUX
KaKk anrebpa, TPUTOHOMETPHS, MAaTEMAaTUYECKHH aHalIu3, TEOPHS MHOMXECTB,
MaTeMaTH4YecKas JIOTHKa U npyrue. [lo Mepe Toro kak o0y4aromnyecsi OBJIaJeBaloT
Bce OoJjiee MUPOKMM MaTeMAaTHYECKUM ammapaToM, y HHUX TOCIeA0BaTEIbHO
bopMHpYETCS W COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYIO0 MOJENb
peaNbHOM CUTYyaIluH, MPUMEHSTHh 3HAHUS, TIOJYYCHHBIC TIPH U3YYECHUU y4EeOHOTO
Kypca, UIsl PEHICHHS CaMOCTOSITENIBHO C(HOPMYIHPOBAHHONH MaTeMaTHYEeCKON
3aJlayu, a 3aTeM HHTEepPIpEeTUpoBaTh CBO OTBeT. CoaepixaTeabHO-METOaUYEeCKas
muHUS  «Yucna W BBIYMCICHHS» — 3aBepmiacT  (OpMHpOBAaHHE  HABBIKOB
WCITOJIb30BAHUS JICUCTBUTEIBHBIX YHCEN, KOTOpPOE€ OBIJI0O HAYaTO Ha YPOBHE
OCHOBHOTO o00I1ero oo6pazoBanus. Ha ypoBHe cpennero oOuiero oo0pa3zoBaHus
ocoboe BHUMaHWEe ynenseTcss (OPMUPOBAHUIO HABBIKOB  PAIlMOHATBHBIX
BBIYHCIICHUM, BKJIIOYAIOIIUX B CEOSl MCIIOJIb30BAHUE PA3IMYHBIX (POPM 3aIuCU
Yucjia, YMEHWE JeNaTh MPUKHUIKY, BBITIOJHATh NPUOIMKCHHBIE BBIYUCICHUS,
OIICHWBATh YHCIIOBBIC BBIPAXKECHUS, pabOTaTh ¢ MaTEeMATHUYCCKMMHU KOHCTAHTaMHU.
MHoOXecTBa HaTypajdbHBIX, IEJbIX, PAIlMOHAIBHBIX W JEHCTBUTEIHHBIX YHCET
JIOTIOJTHSIFOTCSI MHOKECTBOM KOMIUIEKCHBIX ducesl. B KakoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCsl CBOMCTBEHHBIE €My crHenupuyecKue 3ajayd W OIepaluu:
JIeJIeHNE HaIIeI0, ONIEPHPOBAHNE OCTATKAMHM HAa MHOXECTBE LEJBIX YHCEI, OCOOBIE
CBOMCTBA pallMOHATBHBIX W UPPAITMOHATBHBIX YUCEN, apU(PMETHICCKHE OTIepaIiH,
a TaK)K€ M3BJICUCHUE KOPHSA HATypajIbHOM CTENEHHW HAa MHOXKECTBE KOMILIEKCHBIX
yuceln. biarogaps nocnegoBaTeIbHOMY PaCHIMPEHUIO KPyTa UCIOIb3YEMbIX YHCEell
¥ 3HAKOMCTBY C BO3MOYKHOCTSMH UX TIPUMEHEHUS JIJIsl PEIICHUS Pa3IUYHbIX 3a/1a4
dbopMHpyeTCs TIPEICTABICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH M €€ POJI B
MOCTPOCHUU MOJIETICH pEeaNbHOrO MHUpPA, MIMPOKO HCIONB3YIOTCS 0000IIeHne U
KoHKpeTuzanus. JIlunus « YpaBHeHUs 1 HEPABEHCTBAY PEAM3YETCs HAa MPOTHKEHUN
BCcero oOy4eHHs Ha YPOBHE CpPEIHEro 001Iero o0pa3oBaHus, MOCKOJIbKY B KaXKIIOM
pasaene IlporpamMMmbl TpemnyCMOTPEHO peUICHHE COOTBETCTBYIOMIMX 3a7ad. B
pe3ynbraTe OOydalolIuecs OBJAJEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUECKAX H
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
coliepKaimux mapaMmeTpsl. llomydeHHbIE YyMEHUS WIMPOKO HCIOIB3YIOTCS TIPH
UCCIICTOBaHNH (DYHKIIMA C TIOMOIIBI0 MTPOU3BOAHON, TIPHU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJICHUE HAaMOOJBIINX W HAUMCHBIINX 3HAYECHUH (DYyHKIIHH.
JlanHasi comepkaTeybHasi IMHUS BKJIIOYAET B ce0s Takke (popMupoBaHUE YMEHUM
BBITIOJIHATh ~ pacdyeTsl 1o  ¢opMmynaMm, MNpeoOpa3oBaHHs  pPalMOHATIBHBIX,
UPPALNMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHUM, a TaKKe BBIPAKEHUH,
COJIEpIKaINX CTEMeHU W JorapudMbl. braromaps u3ydeHHIO aiare0panmyecKoro
MaTepHaa IPOUCXOIUT adbHEHIIIee Pa3BUTHE aITOPUTMHYECKOTO U a0CTPaKTHOTO



MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU JCTYKTHBHBIX PacCyKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaaraet 3ppexkTuBHbIC
WHCTPYMEHTBl I PEUICHUs IPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7]ady,
HarJIsiAHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak si3blka Hayku. CojepikaTesbHO-
Meroandeckas JuHUS «DyHKIMH u rpaduKi» TECHO MEPEIUIeTAeTCs C APYTUMHU
JUHUSMUA ~ y4eOHOro Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIE  3a/aeT
MOCJIEA0BATENBLHOCTh U3YUEHU MaTepualia. M3yueHne cTeneHHo, oKka3aTeIbHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIMMA, UX CBOWCTB U TpadUKOB,
WCITOJIb30BaHUE (DYHKITUI TSl pelIeHrs 3a7a4 U3 JPYTruX y4eOHBIX MPEIMETOB U
peanbHOM JKM3HU TECHO CBA3AHO KaK C MAaTeMaTHYECKUM aHAJIM30M, TaK U C
pelieHrueM ypaBHeHU W HepaBeHCTB. [Ipu 3Tom Oonbllioe BHUMaHUE yHAeNseTcs
bopMHUpPOBaHUIO YMEHUS BhIpaKaTh (OpMyIaMu 3aBUCUMOCTH MEX]Y pPa3InYHBIMU
BEJIMUMHAMH, HUCCIIEIOBATh IMOJIYYEeHHBbIE (YHKIWU, CTPOUTh UX Trpaduku.
Marepnai 3Toi coaepKaTeIbHON JMHAN HALIEJICH HAa PA3BUTHE YMEHUHN U HABBIKOB,
MO3BOJISIONIMX BBIPAXKAaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMH B pa3InuHoON dopme:
aHAIMTUYECKOM, Tpaduueckoid u cioBecHOM. Ero wu3yudeHue cnocoOCTByeT
Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 U
KOHKPETHU3aIlu1, WCIOJb30BaHUIO aHanmorui. ConepxkarenbHas nuHus «Hadgama
MaTeMaTHYECKOr0 aHalin3a» TO3BOJIAET CYIIECTBEHHO pACIIUPUTh KPYr Kak
MaTEeMaTUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYTHBIX 00yJarouuMcs, Tak KakK y
HUX TIOSIBIISIETCS BO3MOXXHOCTh CTPOUTH IPaUKU CIOKHBIX (PYHKITUH, OTIPEIEIATh
WX HauOOJBIIINE U HAUMEHBIIINE 3HAYCHHS, BEIYUCIIATD IUIOMAAU PUTYp U 00bEMbI
TeJ, HAaXOJIUTh CKOPOCTH M YCKOPEHHUS TIpoiieccoB. JlaHHas coaepikaTebHas TUHUS
OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUSI MATEMATUUECKUX MOJIeNIeH peabHbIX
CUTYyalui, O3BOJISIET HAXOIUTh HAWIYUIIEEe PEIICHUE B MPUKIAJIHBIX, B TOM YUCJIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHUYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEAaTUBHOIO MBbIILJIEHUS, (POPMUPOBAHUIO YMEHUM pacCliO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MaTHUKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaronuecs y3HAKT O
BBIJIAIOIINXCS pe3yJIbTaTaX, MOJIYUYECHHBIX B X0JI€ PA3BUTUS MAaTEMATHUKHU KaK HAyKH,
u 00 ux aBTopax. CoaepkarenbHO-MeToAuYecKas TnHug «MHOXKeCTBa U JIOTUKa
BKJIIOYAET B C€O0sl DJEMEHTHl TEOPUU MHOXKECTB W MaTEMaTHUUYECKON JIOTHKHU.
TeopeTuKko-MHOXKECTBEHHBIE TIPEACTABIICHHUS] TPOHU3BIBAIOT BECh KYPC IIKOJIBHOU
MaTEeMaTHUKH U TPeJIararoT HanboJiee YHUBEPCAIBHBIN S3bIK, OOBEINHSIOMNN BCE
pa3zeiibl MATEMAaTUKU U €€ MPUII0KEHUM, OHU CBSI3bIBAIOT Pa3HbIE MATEMaTUYECKHE
JUCHUIUIMHBL M WX TPUIOKEHUS B €IUHOE Ienoe. BaxHO gaTh BO3MOXHOCTH
oOyyJaromemMycsi TMOHUMaTh TEOPETUKO MHOXKECTBEHHBIA S3BIK COBPEMEHHOMN
MaTEeMaTUKH U UCTIOBh30BaTh €T0 JIJIsl BRIPAXKEHUSI CBOMX MbICIIeH. J[pyruM BasKHbIM



IIPU3HAKOM MaTEMATUKH KaK HayKH CJIETyeT IPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
obocHoBanui u cienoBanue deaepanpHas padboyas nmporpamma | Maremaruka. 10—
11 xnaccel (yrayOJeHHBIM ypoBeHb) 15 ompeneneHHbIM IpaBUiaM MOCTPOCHHUS
JI0KA3aTeNIbCTB. 3HAKOMCTBO C 3JIeMEHTaMH MaTeMaTUYECKOM JIOTUKHU CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUIEHUSI O0yYarOMIMXCs, MO3BOJISIET UM CTPOUTH CBOU
paccyX/IeHus Ha OCHOBE JIOTUYECKUX MPABHII, (OPMUPYET HABBIKM KPUTHUIECKOTO
MbllUieHUsa. B yyeOHOM Kypce «AnreOpa um Havajla MaTeMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIETUPOBAHMS, KOTOPbIE MPU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENCH peanbHBIX
CUTyalluii, HCCJIENOBaHUS 3TUX MOJENEH C MOMOUIbIO ammapara anreOpbl |
MaTE€MaTUYECKOr0 aHaliu3a, WHTEPHPETALMH TMOJYyYEHHBIX pe3yipTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IbIN U3 pa3JiejoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIIOJIb3yeTCs I pelieHusl MpUKIaAHbIX 3anad. [lpu
pPEIIEHUH  pEAIbHBIX  MPAKTHYECKUX  3aJad  oOydaronmiuMecss  pa3BHBAIOT
HaOJIIOAATEeIbHOCTh, YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpPOoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHM3yeTcs B IPOLECCe U3YUEHHs BCEX TEM YUEOHOro Kypca «Anredpa U Hayana
MaTeMaTU4YecKoro anaiuza». OOIee 4YuCiIo YacoB, PEKOMEHJOBAaHHBIX IS
W3y4deHUs yaeOHOTO Kypca «Anredpa M Hayalla MaTeMaTHIEeCKOTO aHamu3ay, — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacos (4 gaca
B HeJneno). Bo3moxkHa KOppeKTHpOoBKa OOIIEro 4Kcia 4acoB, PpEKOMEHI0BaHHBIX
JUIST  W3Y4YeHUs Y4yeOHOro Kypca, C YYETOM WHAMBUIYAJIbHOTO TOJX0J]a
0o0pa30BaTeNbHBIX OpPraHU3alMA K YIIIyOJIEHHOMY HM3YyYEHHIO anreOpbl M Hayail
MaTEMaTUYeCKOro aHaJIn3a, B paMKax COOJIOJIEHHUS] TUTHEHUYECKUX HOPMATUBOB K
HEeJIeTbHON 00pa30BaTeILHON HArpy3Ke.

COAEPKAHUE OBYUEHUA

10 KVIACC

Yucna u Beiuncienus: PaunonansHbie yncia. OObIKHOBEHHBIE U JECATUYHBIC
JpoOu, TIPOLIEHTHI, OECKOHEYHBIE Mepuoandeckue apoou. [Ipumenenue apobeit u
IPOLICHTOB I PELICHUS MPUKIAJHBIX 33Ja4 U3 PA3JIUYHBIX OTPACIIeV 3HAaHUU U
peabHOM XKU3HU. [lelicTBUTENbHBIE Yuciaa. PanuoHanbHBIE M HppalMOHAIbHbIE
yucia. ApudmMeTnyeckue ornepanudd ¢ JeHCTBUTEIbHBIMU 4YHccliaMd. Momyib
JEUCTBUTEITLHOTO YHCJIa U €r0 cBoMcTBA. [IpnOmmkeHHbIe BHIYHCIICHUS, PABUIIA
OKpYTJICHUSI, MPUKUIKA U OLEHKA pe3yibTaTa BblUMCIeHUU. CTeneHb ¢ LEeIbIM
nokazareyneM. bunom Hpiorona. Ucnonbs3oBanue moaxonsiei (HOpMbl 3arucu
JNEWCTBUTEIBHBIX YHUCE Ul PEIICHUS MNPAKTUYECKUX 3a4ad U MPEICTABICHUS
JAHHBIX. ApU(METHUYECKHII KOpEeHb HaTypalbHOM CTENEHM M €ro CBOMCTBA.



CreneHb C pallMOHAJIbHBIM [IOKA3aTENIEM U €€ CBOMCTBA, CTENEHB C JEHCTBUTEIbHBIM
nokazarenem.Jlorapupm umcna. CpoiictBa norapupma. Jlecatuunsie u
HaTypaibHble Jorapudmbl. CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIOBOTO
apryMeHTra. ApKCHHYC, AapKKOCHHYC M apKTaHI'€HC YHUCJIOBOTO apryMEHTa.
VYpaBHEeHUsT W HepaBeHCTBAa. TOXKIECTBa W TOXKIECTBEHHBIE MPEOOpPa30OBaAHUS.
VYpaBHEeHUE, KOpEHb YypaBHEHUs. PaBHOCWUIIbHBIE YpaBHEHUS M YpaBHEHHUS-
cineactBud. HepaBeHCTBO, pelnieHre HepaBeHCTBA. OCHOBHBIE METOJBI PEIICHHS
HEJbIX U IPOOHO-PAIIMOHANIBHBIX YPABHEHUM U HEPABEHCTB. MHOTO4JIEHBI OT OJIHOM
NepeMEHHOM. J[eJleHne MHOrodjeHa Ha MHOTOYIEH C ocTarkoM. Teopema besy.
Mmuorowiensl ¢ nenbiMu kKodddunuentamu. Teopema Buera. IIpeoOpazoBanus
YUCJIOBBIX BBIPAKEHUW, COAEpKAIIMX CTENeHM MU KOpHU. MppannonanbHbie
ypaBHEHHs. (OCHOBHBIE METOAbl pEIICHHUS HPPALUUOHAIBHBIX YpPaBHEHUHU.
[Toka3aTtenbHble ypaBHEHHs. (OCHOBHBIE METOJBl PEIICHMS I10KAa3aTEIbHBIX
ypaBHeHuil.  IIpeoOpazoBaHue  BbIpaKEHUN,  COACPXKAIIUX  JOTApU(MBI.
Jlorapupmuueckre ypaBHeHUs. OCHOBHBIE METOJbI PELIECHUs JOrapu(pMUYECKHX
ypaBHeHUH. OCHOBHbIE TpuUroHomerpuueckue (opmyinbl. IIpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAXKECHUI. PelieHne TpUrOHOMETPUYECKUX YPaBHEHHIA.
Pemienune cuctem IMHENHBIX ypaBHEHUW. MaTpuiia CHCTEMBI JINHEMHBIX YPaBHEHUM.
Onpenenurens MaTpuibl 2X2, €ro TEeOMETPUYECKUHA CMBICI W CBOWCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, NPUMEHEHUE ONpPENeNUTENs I PElIECHUs CUCTEMBbI
JUHENHBIX ypaBHEHUM. PemeHue npuKIagHbIX 3a0ad C ITOMOIIBIO CHUCTEMBI
JIMHENHBIX YpaBHEHHM. VccienoBanne NOCTPOEHHON MOJEIN C ITOMOIIBK MaTpPHULL
u onpenenurene. [loctpoeHne MaTeMaTu4ecKux MOZEJEH PEeAIbHOM CUTYALUU C
IIOMOIIBI0 YPaBHEHUH M HEPABEHCTB. [IprMeHeHne ypaBHEHUMI M HEPABEHCTB K
pPELICHUI0 MaTeMaTHYeCKUX 3aJad M 3a7ad M3 pas3IMyHbBIX O0JacTeil Hayku u
peanbHON *Ku3HU. DOynkimu u rpaduku OyHKIMA, cOCOObl 3aManus (yHKIIUU.
B3aumuo oOparabie ¢yHkiuu. Kommnosuiusa ¢ynkumit. [padux  pyHKIuu.
DneMeHTapHble TpeoOpa3zoBanus rpadukoB QyHkuuid. OOIacTh ONpeaesieHUus U
MHOKeCTBO 3HaueHui pyHkuuu. Hymu @pynkuu. [Ipomexxy Tk 3HaKOMOCTOSTHCTBA.
Yeruble u HeueTHble (GyHkuuu. Ilepuonnueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKUIHMU. MakcuMyMbl 1 MUHUMYMbl QyHKIUU. HanGomnbiiee u
HauMeHblllee 3HaueHUs (YHKIUU Ha NpoMmexyTke. JIMHelHas, kBagpaTuyHas U
IpOOHO-TMHENHAass (QYHKIUU. DJIEMEHTAapHOE HCCIEIOBAaHUE M TOCTPOCHHE HX
rpadukoB. CreneHHass (QyHKUMS C HaTypaJbHbIM M IEJIbIM Toka3zareneM. Ee
cBoiictBa u rpaduk. CBoiicTBa U rpaduKk KOpHS N-OH CTEMEHW Kak (PYHKITUU
OoOpaTHOM CTemeHM C HaTypajJbHBIM MoOkazaTeneM. [lokazarenbHass W
jorapudmMuyeckas PyHKIUU, UX CBOMCTBA U rpaduku. Mcnoas3oBanue rpapukoB
byHKUMIA ANg pelleHus  ypaBHeHHM. TpuUroHomeTrpuyeckas OKpY>KHOCTb,
ONpEJeNeHHe  TPUTOHOMETPUYECKUX  (YHKIMA  YHUCIOBOrO  apryMeHTa.



OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpoleccax U sBiaeHusX. ['paduku
pealbHBIX 3aBUCHMOCTEM. Hauana MaTEeMaTU4YECKOro aHaJIn3a
[TocnenoBarenbHOCTH,  CIOCOOBI  3alaHusg  MOcJeAoBarenbHOCTEH.  MeTon
MaTeMaTUYECKOW MHAYKINHA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMAaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
ManbiX. ApudpmMeruueckas U TeOMETpUYecKas IMporpeccud. beckoHedHO
yObIBatomiasi reomeTpuueckas mnporpeccus. CymMma OecKOHEYHO YyObIBaroIIen
F€OMETPUUECKON MPOrpecCuu. JIMHEWHBIM U 3KCIOHEHUUAIBHBIM poCcT. Yucio e.
@opmynia CIHOXKHBIX MPOLEHTOB. MCMNOab30BaHWE MPOTPECCHH [JISl PELICHUS
peasibHBIX 3aj]a4 MPUKIIATHOTO XapakTepa. HenmpepriBHbIE (YHKIIMM U UX CBOWCTBA.
Touku pazpbiBa. AcuMmnToThl rpadukoB @yHkmmii. CpoicTBa (yHKIUN
HENPEPBIBHBIX Ha OTpe3ke. MeTOoJ HMHTEpPBAJIIOB [JIsl PEIICHUS HEPABEHCTB.
[IpumeHeHnue CBOMCTB HEMPEpBIBHBIX (PYHKIUN Nisi pemieHus 3anay. [lepBas u
BTOpasi Mpou3BoAHbIe GyHKIUU. OnpeneneHue, reoMeTpuYecKuii u puznueckuit
CMBICII MPOM3BOJHON. YpaBHEHUE KacaTeJbHOW K Trpaduky (QyHKOUU.
[IpousBoanbie 3neMeHTapHbIX (yHKUMA. [Ipom3BogHas CyMMbl, ITPOU3BEACHUS,
YACTHOTO U KOMIIO3ULIMK (YHKIMM. MHOXecTBa U Joruka MHOXKeCTBO, onepainuu
HaJl MHO>KECTBaMHM U UX cBoicTBa. Juarpammel Ditnepa— Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO alllapara Juisl ONMCAHUs PEAJbHBIX IMPOLECCOB U
SBJICHUI, TIPU PEIICHUH 3a/ad U3 JIPYyrux ydeOHbIX mnpeameToB. OrnpexeneHue,
TEOpeMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEACTBHE, JOKa3aTesIbCTBO,
PaBHOCHUJIbHBIE YPABHEHUSI.

11 KIIACC

Uucna u Beriuncienust Harypanbnsie u niensie uncina. [[pumenenune npru3Hakon
JETUMOCTH LENIbIX 4ucell, HauOosbimuil oOmui naenutens (nanee — HOJ) u
HauMeHblee obmiee kpatHoe (Hanee — HOK), octatkoB 1mo Momyito, alropurMa
EBknuaa mig  pemeHds 3aJad B UEIbIX  yuciaaX. KOMIUIEKCHBIE 4HcIa.
AnreOpanyeckas U TpUrOHOMETpUYECKast (POPMbI 3aIIUCH KOMIUIEKCHOTO YHCIIA.
Apudmernueckue omnepanud € KOMIUIEKCHBIMM — uuciaamu. M3o0paxkenue
KOMIUIEKCHBIX YMCEIl HaA KOOpAUHATHOM utockoct. @opmyiia Myaspa. Kopau n-oit
CTEIICHU U3 KOMIUJIEKCHOI0 Ynciia. [I[puMeHeHne KOMIIIIEKCHBIX YUCeN Ul PEILICHUS
du3nyecKuXx W reoMeTpUYecKUX 3ajad. YpaBHEHUs M HepaBeHcTBa Cucrema M
COBOKYITHOCTh YPABHEHHMI W HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-
cienctus. PaBHocunbHbIE HepaBeHCTBa. OTOOpP KOpHEW TPUTOHOMETPUYECKUX
YPAaBHEHHM C TOMONIBIO TPUTOHOMETPUUYECKOM  OKPYXKHOCTH. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB. OCHOBHBIE METO/IbI PELIEHUS TOKA3aTEIbHbBIX U
JorapuMuyueckux HepaBeHCTB. OCHOBHBIE METOJIbI PELIECHUS HWPPALUOHAIBHBIX
HepaBeHCTB. (OCHOBHBIE METOAbl PEIIEHUS CHCTEM H  COBOKYIHOCTEH
pallMOHANBHBIX, HUPPALMOHAIBHBIX, [OKA3aTENbHBIX W  JIOTApU(PMHUUECKUX



YpPaBHEHUN. YPABHEHUS, HEPABCHCTBA U CUCTEMBI C Mapamerpamu. [Ipumenenue
YPaBHEHMM, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyHBIX O0JAcCTel HAYKM M pealbHOW KU3HHU, WHTEPHpPETALUs MOITYyYEHHBIX
pesyapTaTtoB. @DyHkiumu W rpaduku  'paduk  KoMmozummu  (QYHKIHM.
['eomeTpuyeckue 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOW IIOCKOCTH.
Tpuronometpuyeckue GyHKIUHN, UX CBOMCTBAa U rpaduku. ['papudeckue MeTObI
pelieHusl ypaBHEHUH M HEpaBEHCTB. ['paduyeckre METONbl pElICHHs 3a/lad C
napameTtpamu. Mcnons3oBanue rpadukoB QyHKIMI U1t CCIIEI0BaHUS MPOILECCOB
U 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPU PEIICHUU 3a7ad U3 JAPYTUX YUEOHBIX
MPEIMETOB U peanbHOU ku3HU. Hauana matemarnueckoro aHanusa lIpumenenue
NPOM3BOAHONW K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxaenne HanboJbIero 1 HaMMEeHbIIET0 3HaY€HUN HEeTIPEPhIBHON (PYHKIIMU Ha
orpeske. lIpuMeHeHne NMPOU3BOMHON Ul HAXOXKICHUs HAWIIy4dllero peuicHus B
NPUKIAIHBIX 3a/Jadax, s ONpPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3amaHHoro Qopmysoi win rpadukom. IlepBooOpasHas, OCHOBHOE CBONCTBO
nepBooOpa3HbIX. [lepBooOpazHble s3neMeHTapHbIX QyHKUMHA. [IpaBuiia Hax0XaEeHUS
nepBooOpasHbiX. MHrerpan. ['eomerpuyeckuil cMmbicin UHTerpana. Berumcienue
onpejeneHHoro wuHrerpana 1o ¢opmyine Hpiorona—JleitOuuna. Ilpumenenue
UHTErpaja Uil HaXOXKACHHS IUIOWAaAedl Iulockux ¢uryp ©u  0o0beMOB
reomeTpuyeckux Ten. Ilpumepsl pemeHuid audPepeHIHATbHBIX YPaBHEHUM.
MaremaTtnyeckoe  MOACIMPOBAHUE  PEAIBHBIX  IMPOLECCOB € IIOMOIIBIO
nudepeHInanbHbIX YpaBHEHUN.
HPEAMETHBIE PE3YJIbTATBI

K xoumy oOyuenuss B 10 kjacce oOydarouuicsi MOJYYUT CIEAYIOIIUE
IIpEeIMETHBIE PE3YJIbTaThl IO OTAECIBHBIM TeMaM (esiepanbHON pabouel MporpaMMbl
ydeOHOro Kypca «Anredpa M Hayalda MaTeMaTUYecKoro aHanmuza»: Yucna u
BBIUMCJICHUS: CBOOOJHO OINEpPUPOBATh MOHATHSMHU: palMOHAJIbHOE YHCIIO,
OecKkOHEeYHasi Tnepuoauyeckas JpoOb, MPOLEHThl, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA PALMOHAJIBHBIX U JIEVCTBUTEIBHBIX YUCEI, MOIYJb JEHCTBUTEIBHOTO
Yyucia; MPUMEHATh OpOOM M MPOLEHTHI ISl pelleHUs] MPUKIAIHBIX 3aJad U3
pa3NUYHBIX OTpacieil 3HaHUW U PEATbHOU KU3HH, MPUMEHSITH MPUOTHKCHHBIC
BBIYMCJIEHUS, IPABUJIa OKPYTIICHUS, IPUKUJKY U OLICHKY PE3yJIbTaTa BHIYUCICHUIA;
CBOOOJTHO OMEpPUPOBATH MOHSATUEM: CTENEHb C LIEJbIM MTOKa3aTeNIeM, UCTI0JIb30BaTh
NOAXOASIILYI0 GOpMyY 3allUCH NEHCTBUTENBHBIX YMCEN JJI PEUICHUS TPAKTUYECKUX
3aJa4y M TPEJICTaBICHHMs] JAHHBIX; CBOOOJHO OMNEpPUPOBATH  MOHATHUEM:
apu(MeTnyecKuil KOpPEHb HATypaJbHOM CTENEHH; CBOOOJHO OINEPUPOBAThH
NOHSTHEM: CTENEeHb C palMOHAIbHBIM TOKa3aTelieM; CBOOOAHO OINEPUPOBATH
MNOHATUSAMU: JIorapu(M yucia, 1eCATUYHbIE U HaTypaibHble JorapudMbl; CBOOOIHO
ONEPUPOBATh MOHATUAMM: CHUHYC, KOCHHYC, TaHIE€HC, KOTAHT€HC YHCJIOBOTO



apryMeHTa; ONEepUPOBATH MOHATHSAMH: AapKCHHYC, ApPKKOCHHYC U apKTaHIEHC
YUCJIOBOIO apryMeHTa. YpaBHEHHMS M HEPABEHCTBA: CBOOOJHO ONEPUPOBATH
MOHATUSIMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC YpaBHEHUS U
YPaBHEHUS-CIEICTBUS, PABHOCHIIbHBIE HEPAaBEHCTBA; MPUMEHSTh pa3UYHbIC
METOJbl PELICHUS pAalHOHAIBHBIX M  APOOHO-PALMOHAIBHBIX  YpaBHEHHIH,
IPUMEHATHh METOJ MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB; CBOOOIHO ONEPHUPOBATH
NOHATUSIMU: MHOTOYIEH OT OJHOW TEPEMEHHON, MHOrO4YJIeH C IeJIbIMU
ko3 uieHTaMu, KOpPHU MHOTOWICHA, MPUMEHSTH JeJICHHEe MHOTOYJIeHa Ha
MHOTOWIEH C OCTaTkoMm, TeopeMy be3y u Teopemy Buera nis pemienus 3anay;
CcBOOO/IHO OMEPHUPOBATh MOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHHM, MaTpUIa,
ONPENEINUTENb MATPULBl 2 X 2 W €ro IeOMETPUYECKHM CMBICH, HCIIOIb30BaTh
CBOMCTBa ompenenutenst 2 X 2 Juisl BBIYKMCICHUS €ro 3HAYCHUS, MPUMEHSThH
ONpPENETUTENN JUIsl PEUIeHUs] CHCTEMbl JIMHEHHBIX YpaBHEHUM, MOJEIMPOBATh
peasibHbIe CUTYyallMd C MOMOIIBI0 CHUCTEMbl JIMHEWHBIX ypaBHEHWH, HCCIEAOBAThH
MOCTPOCHHBIE MOJIETIH C TIOMOIIBIO MAaTPHIl U ONpeNeTUTENeH, HHTEPIPETHPOBATh
MOJYYEHHBIA pE3yJbTaT, HCIOJIb30BaTh CBOMCTBA JCHUCTBUUA C KOPHIMH A
IpeoOpa30BaHusl BBIPAKEHUHN; BBIIOJIHATH IPEOOPa30BAHUS YNCIOBBIX BBIPAXKECHUH,
COJIEpIKAIMX CTENEHU C PAlMOHAIbHBIM IOKa3aTesieM; HCIOJIb30BaTh CBOMCTBA
gorapumMoB sl peoOpa3oBaHUsl JIOrapu(MHUUECKUX BBIpAXKEHUN; CBOOOIHO
OTIEPUPOBATH MOHITUAMU: HPPAIMOHAIBHBIE, TIOKa3aTeNIbHbIE U JIOTApU(PMUIECKUE
YpaBHEHHUS, HAXOAUTh UX PEIICHHS C MOMOIIbI0 PaBHOCWIBHBIX MEPEXOJI0B WU
OCYILECTBIISIL NPOBEPKY KOpPHEH; NPUMEHSITh OCHOBHBIE TPUTOHOMETPUUYECKUE
dbopmynbl a5is TpeoOpa3oBaHUsT TPUTOHOMETPUYECKUX BBIPAKEHUI; CBOOOHO
ONEpUpPOBATH  TOHATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE, MPUMEHSITH
HeoOXouMbIie (OPMYIIBI ISl PEIICHUST OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHX
YpaBHEHUI; MOJIETIMPOBATh peajbHbIE CUTYyallud Ha f3bIKE ajareOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENH C UCTIOIB30BaHUEM anmapara anreopsl. OyHkuuu u rpa@uku:
CBOOOJHO OMNEpUPOBAaTh MNOHATHUAMHU: (PYHKIUS, CHOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOoMHOO3UIMUs GyHKUMHA, rpaduk QyHKOUH,
BBITIOJIHATh DJIEMEHTApHBIE TMpeoOpa3oBaHusi TpapuKoB (PYHKIUH; CBOOOIHO
OTIEPUPOBATH MOHIATUAMMU: 00JIACTh ONPEEICHNS U MHOXKECTBO 3HaUeHUH (PyHKLIUH,
HyTu (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA; CBOOOJHO OINEPUPOBATH
NOHATUSMU: YETHBIE W HEYeTHble (yHKIMH, Tepuoandeckue (yHKIUH,
IPOMEXYTKM MOHOTOHHOCTH (PYHKUMH, MAKCUMyMbl U MHUHHUMYMbI (DYHKIIHH,
HauOoblllee W HauMeHbIIee 3HaueHue (YHKIMU Ha MPOMEXKYTKe; CBOOOIHO
ONEpPUPOBATh TMOHATUSIMM: CTENEHHas (YHKIMS C HATypaJbHbBIM U LEJbIM
nokaszatenem, TpaduK CTeTeHHOW (QyHKIIMHU ¢ HATYPaJbHBIM U LIEJIBIM TIOKa3aTeleM,
rpauK KOpHS N-Ooi CTENEeHM KaK (PYyHKIMU OOpAaTHON CTENEHU C HATypaJbHbIM



MoKa3aTesieM; ONEpUpOBaTh MOHATHSAMH: JIMHEWHas, KBagpaThyHas M JPOOHO-
JUHEWHas (YHKIUH, BBIOIHITH 3JIEMEHTApPHOE MCCIEIOBAaHUE U MOCTPOCHHE UX
rpa¢ukoB;  CBOOOJAHO  ONEpPUpPOBATh  MOHATHSAMM:  IOKa3zaTeiabHas U
Jorapumuueckas GyHKIUHU, UX CBOMCTBA U rpauKu, UCIIOJIb30BATh UX TpaduKu
JUISL pereHus YPaBHEHMU; CBOOOJIHO ONEPUPOBATH MOHATHSIMU:
TPUTOHOMETPUUYECKAss OKPYKHOCTb, OMpPEIEICHHE TPUTOHOMETPUUECKUX (PYHKIIHIA
YKMCJIOBOTO apryMeHTa; HCIOJb30BaTh TIpaduku (YyHKUUN U1l HUCCIEIOBAaHUS
IPOLIECCOB U 3aBUCUMOCTEH NP pELICHUH 3a/1a4 U3 IPYTUX YyYeOHBIX PEAMETOB U
peaIbHOM JKU3HHU, BBIpaXKaThb (OpMyJamMH 3aBUCUMOCTH MEXAYy BEIUYMHAMU;
Havana wmartemaTtnyeckoro asamm3a: CBOOOJHO OINEPUPOBATH TMOHATHUSMHU:
apudmeTnyeckass M TEOMETpUYECKas MPOTpeccHsi, OECKOHEYHO yObIBaromias
reoMeTpuYecKas MpPOrpeccHsi, JIMHEHHBIM M AKCIOHEHLIMAIBHBIA pOCT, (Qopmyiia
CJIIOKHBIX IIPOLEHTOB, HMMETb MPEACTABICHUE O KOHCTAaHTE; MCIIOIb30BaTh
MPOTPECCUM JJIA PELICHUsl pealbHBIX 3a/lad MPUKIAAHOTO XapakTepa; CBOOOIHO
ONEPUPOBATH MOHATHSIMU: IIOCJIEA0BATENBHOCTD, CIOCOOBI 3a/1aHUS
IIOCJIEN0BATENBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEAOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro AaHaM3a Kak aHalau3a
OECKOHEYHO MaJbIX; CBOOOHO ONEPUPOBATH MOHIATUSIMU: HETIPEPbIBHBIE (DYHKIINH,
TOYKM paspbiBa rpaguka (yHKIWH, aCUMNTOTHI Tpaduka (QyHKIUHU; CBOOOIHO
OIepUPOBATh MOHATHEM: (DYHKIIMSI, HEPEPbIBHASA HA OTPE3KE, IPUMEHSTh CBOMCTBA
HENPEPBIBHBIX (PYHKIMH JJIs pelIeHHs 3a7a4; CBOOOJHO ONEpUPOBATh NOHATUSMU:
nepBasi U BTOpas IMPOU3BOJHBIE (YHKIMM, KacaTelbHas K rpaduky (yHKUIUY;
BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEIAECHHUS, YACTHOIO U KOMIIO3UIUU JIBYX
GyHKUMHA, 3HATh MPOU3BOJAHBIE DJIEMEHTAPHBIX  (DYHKIMI; HMCIOJb30BaTh
Tr€OMETPUYECKUA M (PU3MYECKHI CMBICI MNPOU3BOAHOM JId pelleHus 3aaad.
MHokecTBa 1 JIOTUKA: CBOOOIHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIepalluu
HAaJ| MHOYKECTBAMM; MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a4ad U3 JAPYTUX
y4eOHBIX MPEIMETOB; CBOOOIHO ONEPUPOBATH MOHATHSIMU: ONPEIEICHHUE, TEOpEMa,
YpaBHEHUE CJEACTBHE, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, J10Ka3aTEeIbCTBO,
PaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOyyaromuiicss MOIYYUT CIEAYIOLIUE
MpeIMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM (penepaibHoi padoueit mporpaMmbl
y4eOHOro Kypca «Ainrebpa M Hayajla MaTeMaTHYEeCKOro aHaiuzay: Yucna u
BBIUMCJICHHSI: CBOOOJHO ONEPUPOBATh MOHATHAMH: HaTypajlbHOE M IEJI0€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJbIX YUCEN, MCIOJb30BATh NPHU3HAKHU ACIUMOCTH
uenbix yucen, HOJl u HOK HaTypanbHBIX 4rcen sl pelIeHus 3a]a4, MPUMEHSTh
anroput™M EBKiuaa; cBOOOJHO ONEpUpOBaTh MOHITHEM OCTATKa IO MOIYIIIO,
3alUChIBaTh HATypaJbHbIE YHUCIAa B PA3JIMYHBIX [O3UIMOHHBIX CHUCTEMAaxX



CUHCIICHUS; CBOOOTHO OTIEPUPOBATH TOHATHUSIMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIIATh KOMILUIEKCHBIE YHCIIAa B alreOpandeckoud u
TPUTOHOMETPHUUECKON (opme, BBITIOTHATh apu(hMETHUECKUE OTepalud ¢ HUMH U
n300pakaTb Ha KOOPAMHATHOHN IIJIOCKOCTH. YpaBHEHUsI M HEPABEHCTBA: CBOOOIHO
OTIEpUPOBATH MOHATUSIMU: UPPAITMOHAIBHBIC, TOKA3aTSIIBHBIC U JIOTApUPMUICCKIE
HEPABEHCTBA, HAXOJIUTh WX PEIICHHS C TMOMOIIBI0O PABHOCHUIIBHBIX MEPEXOOB;
OCYILECTBIIATHL OTOOp KOpHEH MpH PEIICHUHW TPUTOHOMETPUYECKOIO0 ypaBHEHUS,
CBOOOJIHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, IPUMEHSThH
HEe0OXouMbIe (HOPMYIIBI ISl PEIICHUST OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHUX
HEPABEHCTB; CBOOOJHO OMEPUPOBATH TOHATHSIMH: CHCTEMa U COBOKYITHOCTh
YpaBHEHUI W HEPABEHCTB, PAaBHOCWIbHBIE CHUCTEMbl U CHUCTEMBI-CIEICTBUSI,
HaXOJUTh PEIICHUS CUCTEMBbI U COBOKYITHOCTEH pallMOHAIBHBIX, HPPALTMOHAIBHBIX,
MOKa3aTeIbHBIX W JIOTApU(PMUUYECKUX YypaBHEHUM ¢ HEPaBEHCTB, peIlaTh
pallMOHalIbHbIC, HppallMOHANIbHBIC, [OKa3aTelbHbIe, Jorapupmuyeckue U
TPUTOHOMETPUUECKHE YPaBHEHUSI W HEPABEHCTBA, COJEpKaIlue MOAYJIU U
napaMeTpbl; MNPUMEHATh TpadUuecKue METOAbl ISl PEUIeHUS ypaBHEHUU U
HEPaBEHCTB, a TAK)KE 3aJ1a4 C MapaMeTpaMu; MOJCIMUPOBATh pealibHbIC CUTYaIlUH Ha
SI3bIKE aJreOpbl, COCTABJIATh BBIPAXKEHHUS, YPABHCHHS, HEPABEHCTBA M MX CHCTEMBI
MO YCJOBHUIO 3aJlayd, HCCIEN0BAaTh IMOCTPOCHHBIE MOJIENIHU C UCIOJIb30BaHUEM
amnmnapara anreOpbl, MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yibTaT. DYyHKIUU U
rpaduKu: CTPOUTHh IpadUKHd KOMITO3UITMN (DYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
HCCIICIOBAaHUSI M CBOMCTB KOMIIO3HUIIMU JIBYX (DYHKIIUH; CTPOUTHh T€OMETPUUECKHUE
oOpa3pl ypaBHCHHUH M HEPABEHCTB Ha KOOPJWHATHOM TUIOCKOCTH; CBOOOHO
OTIEpUPOBATh TOHATHAMU: TPAPUKNA TPUTOHOMETPHUCCKUX (DYHKITUI; TPUMEHSThH
GyHKIMM UIsI MOJECIMPOBAHUSA M MCCIENOBaHUSA pealbHbIX mnponeccoB. Hauana
MaTE€MAaTHYECKOTO aHaJIM3a: MCIOJb30BaTh IPOU3BOJHYIO ISl HCCIIECIOBAHUS
(GYHKIIUH HA MOHOTOHHOCTD 1 DKCTPEMYMBI; HaXOAUTh HAauOOJIbIIICEe U HAUMEHbBITIEEe
3Ha4YeHUs1 (YHKIIMU HEMPEPBIBHON HAa OTPE3Ke; MCIOJIb30BATh MPOU3ZBOAHYIO IS
HaXOXXJICHUS HAWIYYIIETO pEIIeHUsS B MPHUKIAJHBIX, B TOM YHCIE COLUAIBHO-
HSKOHOMMYECKHUX, 3ajadax, JJisl OMpeeeHUuss CKOPOCTH M YCKOPEHHUs Mpoliecca,
3alaHHOTO  (OpMYJIOW WKW TpaduKOM; CBOOOJHO ONEPUPOBATH IOHSATHSIMHU:
nepBooOpa3Has,  ONpENCNICHHBI  MHTErpall,  HAXOAUTh  IEPBOOOpa3HbBIC
AJIEMEHTApHbIX (YHKIMA ¢ BBIYUCIATH HHTErpain mno ¢opmyie HproToHa—
JleliOHuUIla; HAXOAWUTH IUIOMIAAM TUIOCKUX (QUTYp W OOBEMBI TEJ C TOMOIIBIO
HMHTETrpaJia; UMETh PEACTABICHUE O MATEMAaTUYECKOM MOJICIMPOBAHUM HA TIPUMEPE
coctaByieHus MU PepeHITMATbHBIX YPAaBHEHUH; PeIIaTh TPUKIIATHBIC 33]1a4H, B TOM
YUCIe COLMAIBHO-DKOHOMHYECKOTO0 M (PU3MUECKOTO XapakTepa, CpeacTBaMH

MaTeMaTU4YECKOr0 aHAJIN3A.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI



JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkmaHckoro BOCHHUTaHUS: CHOPMUPOBAHHOCTh TPAKIAHCKON MO3UIIUU
00yJaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBa,
MPEACTABIICHUE O MaTEMaTHYECKHX OCHOBaX (DYHKITMOHMPOBAHUS Pa3IAIHBIX
CTPYKTYp, SBJICHHUH, MPOLEIYyp TpaxIaHCKOro oOuiecTtBa (BbIOOPHI, OMPOCHl U
JIpyroe), yMEHHE B3aUMOJICUCTBOBATh C COLMAJIbHBIMU HMHCTUTyTAMU B
COOTBETCTBHUHM C UX (YHKIUSIMHU U HA3HAYCHUEM;

2) TaTPUOTUYECKOrO  BOCHUTAHUS:  CHOPMHPOBAHHOCTH  POCCHUHCKOMN
IPaKJAHCKON MJIEHTUYHOCTH, YBXKEHHSI K TIPOLUIOMY U HACTOSIIEMY POCCHUICKOMN
MaTeMaTUKH, [ICHHOCTHOE OTHOIIECHUE K JIOCTUXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB
U POCCUUMCKOW MATEMATUYECKOM IIKOJbI, MCHOJB30BAHUE 3TUX JOCTHKECHUN B
JIPYTUX HayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMS: OCO3HAHUE JYXOBHBIX IIEHHOCTEU
pOCCHIICKOTO Hapona, chopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHUYECKOTO
MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM [IOCTUKECHUN HAYKU U
JEATEIIbHOCTBIO YUEHOTI'0, OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTONYMBOIO
Oy y1uero;

4) CTETUYECKOTO BOCHUTAHUSA: ICTETUUECKOE OTHOIICHHE K MUPY, BKJIIOYas
ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peUICHUN,
paccy X AeHu, BOCIPUUMYNBOCTh K MATEMaTHYECKUM acCIleKTaM Pa3JIMUHbIX BUJIOB
HCKYCCTBA;

5) ¢usuyeckoro BOCIUTAHUS: CHOPMUPOBAHHOCTH YMEHUS TPUMEHSTH
MaTeMaTUYeCKUe 3HaHUS B MHTEpecax 3J0pOBOro um Oe3omacHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOUIEHWE K CBOEMY 3J0pOBbIO  (30pOBOE  MHUTAHHE,
cOaaHCUPOBAHHBIM pEXUM 3aHATUM M OTIbIXa, peryisipHas ¢dusznueckas
aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TMPHU 3aHATUSIX CIOPTUBHO-
0370POBUTENBHON J€ATEIbHOCTBIO;

6) TpPyAOBOrO BOCIHUTAHUS: TOTOBHOCTb K TPYOdy, OCO3HAaHUE LIEHHOCTH
TPYIOJIIOOMS, UHTEPEC K Pa3IMYHbIM cepam NmpodeccHoHaTbHON e TENbHOCTH,
CBSI3aHHBIM C MATEMATHKOM U €€ MPUIIOKEHUIMH, YMEHUE COBEPILIATh OCO3HAHHBIN
BBIOOp Oynmytiei nmpodeccuu U peain30BbIBaTh COOCTBEHHbBIE KU3HECHHBIE TUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4YeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K aAKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) DKOJOTUYECKOTO BOCHUTaHMS: CHOPMUPOBAHHOCTH IKOJIOTUUYECKOM
KYJbTYpbl, IMOHUMAHHUE BIUSHUS COLMAIBHO-3KOHOMUYECKHX MPOIECCOB Ha
COCTOSIHUE TIPUPOHON U COIMATBHOU CPENbl, OCO3HAHME TII00ATBHOTO XapaKTepa



HKOJIOTHYECKUX MPOOJIeM, OPUCHTALMSI HA MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU
JUTSL pEIIeHUs 3a/1a4 B 00JIaCTH OKPY>Kalolel CpeJibl, IIIaHUPOBAHUE MOCTYNKOB U
OLIEHKH UX BO3MOYKHBIX MOCJEICTBUN JJISI OKPYKAIOIICH CPeibl;

8) IEHHOCTM HAy4YHOTO MO3HAHHS: CHOPMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd U OOIIECTBEHHOM
NPAaKTUKH, TMOHUMAaHHE MaTeMaTHUeCKOM Haykd Kak cepbl UeloBEeYeCKOn
NESATEeIbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTHU JJIA PA3BUTHS IIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMaTUKH M MaTeMaTU4YeCKOW KYJIbTypOH Kak CpeiCTBOM
MO3HAHUS MHpPA, TOTOBHOCTh OCYILIECTBISITh MPOEKTHYIO U HCCIEI0BATEIHCKYIO
NeATeTLHOCTh HHIUBUAYAILHO U B TPYTITIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynprare wu3ydeHHs MaTeMaTHMKH Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOyuatomerocsi OyayT chOpMUPOBaHbI IO3HABATEIbHBIC
yHUBEpCaIbHbIe yUeOHbIE JCHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHBIC YUCOHbBIC
JIEUCTBUS, PETYJSTUBHbIE YyHHUBEpCAJbHbIC Y4eOHbIE JCHCTBUS, COBMECTHAs
nesTenbHoCTh. [lo3HaBaTebHBIE YHUBEpCalbHbIE YyueOHBbIC JelcTBUS ba3oBbie
JIOTUYECKUE JCHCTBUS: BBISBISTH M XapaKTEPU30BaTh CYIECTBEHHBIE NMPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TOHITHSIMH,
dbopMyIMpoOBaTh ONpPEEICHNS TMOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
Kjaccu(ukanmy, OCHOBaHMS 1 OOOOIIEHHS W  CpPaBHEHHUS, KpPUTEPUU
MPOBOJIMMOTO aHaJW3a; BOCIPUHUMATH, (HOPMYIHUPOBATH U TIPEOOPa30BHIBATH
CYXKJIEHUS: YTBEPAUTEIbHbIE U OTPUIIATEIILHBIC, IUHUYHBIC, YACTHBIC U OOIIHE,
YCJIOBHBIC; BBIABIATh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
mpoTUBOpeYrsi B (paKTax, MaHHBIX, HAOIIOEHUSX W YTBEPXKICHUSIX, MpeJiaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH W TIPOTHBOPEYHIA; IETIaTh BBIBOIBI C
UCIIOJIb30BAaHUEM  3aKOHOB  JIOTUKH,  JACAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKIIOYEHU IO aHaJOTHH; MPOBOAWTH CAMOCTOSTEIHHO
JIOKa3aTelIbCTBA MATEMaTUYECKUX YTBEPKACHHM (TpsiMble M OT MPOTUBHOTO),
BBICTPaWBaTh  apryMEHTAllUI0, TPHUBOJUTH TPUMEPbl U  KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CYXICHHS W BBIBOJBI, BHIOUPATh CIOCOO pEIICHUS
y4ueOHOM 3a/1auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEILICHNUs, BRIOUpATh Haubosiee
MOJIXOJAIIMA C YYETOM CaMOCTOSTENIbHO BBIJCIICHHBIX KpuTepuen). ba3oBbie
UCCIICIOBATENLCKHUE JIEUCTBUSA: HCIOIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN
WHCTPYMEHT MO3HAHUA, (POPMYITHUPOBATH BOMPOCHI, PUKCUPYIOITNE IPOTHBOPEUHE,
npo0iieMy, YyCTaHaBIMBAaTh KCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO TMO3WIIMIO, MHEHHE; TMPOBOJUTh CaMOCTOATEIHHO
CIUIAaHUPOBAHHBIM 3KCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJIECHUIO OCOOCHHOCTEH



MaTeMaTHYECKOro 00BhEKTA, SIBJICHUS, IIPOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEXKTY
00bEeKTaMM,  SBJICHUSMH, TMPOIECCAMHU; CAMOCTOSATENIbHO  (DOpMyIupOBaTh
0000meHnsT W BBIBOABI IO peE3yJbTaTaM MPOBEACHHOTO  HAOIIOJACHUS,
WCCIIEIOBAHUS, OLICHUBATH JOCTOBEPHOCTh IMOJYYEHHBIX PE3YJIbTATOB, BHIBOJAOB U
000011IeHNIT; MPOTHO3UPOBATH BO3MOXXHOE PA3BUTHE MPOIIECCA, a TAK)KE BHIJIBUTATh
MIPEANOJIOKEHNUS O €r0 Pa3BUTHH B HOBBIX yCJlOBHSX. Pabora ¢ mH(bOpmarmei:
BBISABJIATH JeUITUTHI HHGOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJISI OTBETA Ha BOIPOC
U JIJIs pEILICHMS 3a1a41; BBIOMpaTh HHGOPMAIIUIO U3 HCTOYHHUKOB Pa3IMUHbBIX TUIIOB,
aHaJU3UPOBaTh, CHUCTEMATHU3UPOBATh U  HHTEPIPETUPOBATH  HHOOPMAIIUIO
pasTUYHBIX BUAOB W (OpPM TPEACTaBICHUS;, CTPYKTYPHUPOBAaTh HWH(OOPMAIHUIO,
MIPEICTABIIATH €€ B PAa3IMYHBIX (popMax, WIUTFOCTPUPOBATH TPAPUIECKH; OIICHUBATH
HAJIC)KHOCTh MH(OPMALIMK IO CAMOCTOSTENIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
KoMmmyHUKaTUBHBIE YHUBEpCalIbHbIC yueOHbIe AeicTBUs OOIIeHNE: BOCIPUHUMATD
U (popMyIHUpOBaTh CYXJI€HHUSI B COOTBETCTBUU C YCJIOBHUSMHU U LIEISIMH OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, J1aBaThb IMOSICHEHHS IO XOAY PEIIEHUs 3aJauyd, KOMMEHTHUPOBATH
MOJIyYCHHBIH PE3yJIbTaT; B XOJE OOCYXJEHHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY
oOcyX)naeMoi Tembl, TMpoOJieMbl, peIlIaeMoON 3ajaud, BbICKA3bIBaTh UJIEH,
HaIICJICHHBbIE HAa TOWCK PELIECHUsI, COMOCTABJISITh CBOU CYXKIEHUS C CYKICHUSIMU
JPYTUX YYaCTHUKOB JWanora, oOHapy>XMBaTh pas3jiduue U CXOACTBO TMO3UIIUH, B
KOppeKkTHOM  (opme  ¢dopMyaupoBaTh  pas3HOINIACHUS, CBOUM  BO3PAKCHUS;
NPEACTABIATh PE3YJbTAaThl PEHIEHUS 3aJayd, SKCIEPUMEHTA, HCCIEA0BaHUsA,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
MpE3EHTAllMd M OCOOCHHOCTEW ayauTopuu. PerynsTuBHbIE YHHBEPCAIbHbBIE
y4yeOHbie neicTBUsS CaMOOpraHu3alus: COCTaBIAThH IUIaH, AJITOPUTM pEIICHUs
3a/laud, BBIOUPATh CIIOCOO pEIIeHUs] C YYETOM UMEKIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pemieHuii ¢ ydyerom HOBOW uHpopmanmu. CaMOKOHTPOJIb: BIAJETh HaBBIKAMU
MO3HABaTeNbHOM pedIEeKCMHM KaK OCO3HAaHUS COBEpIIAGMBIX JICHCTBUM U
MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YyJbTATOB, BIANETh CIIOCOOAMH CAMOIIPOBEPKH,
CaMOKOHTpOJISl Tpollecca M pe3ysbTaTa pEUICHUS MaTEeMAaTUYECKOW 3aJayu;
NpEeABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh TNPU PEIICHUU 3aJ1auu,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBIABICHHBIX TPYJAHOCTEH; OIIEHMBATh COOTBETCTBHUE
pesysibTata eI U YCIOBUAM, OOBSCHITH TPUYUHBI JIOCTHXKCHHUS WM
HEJIOCTIDKCHUS PE3YIbTaTOB NEATEILHOCTH, HAXOAWTHh OIIMOKY, /aBaTh OIEHKY
npuoOpeTeHHOMY OmnbITy. COBMECTHAs JAESTENHHOCTh: TOHUMATh M UCIIOJIb30BATh



IpEeuMyIIeCTBa KOMAHIHONH U MHIUBUAYAIbHOW pabOThl MPU pEIIEHUH y4eOHbIX
3ajlay, MPUHUMATh LIEJIb COBMECTHOW NIEATEIbHOCTH, IIAHUPOBATh OPTaHHU3AIIUIO
COBMECTHOI paboOThI, pacmpenessTh BUABl pabOT, JAOrOBApUBATHCS, OOCYKIATh
MIPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKHX JTIFO/ICH; YIaCTBOBAThH
B IPYIIOBBIX (popmax paboThl (00CYX)ACHNS, OOMEH MHEHUH, «MO3TOBBIE IITYPMbD»
U MHBIE), BBIIOJIHATH CBOIO YacTh PaOOTHI M KOOPIMHUPOBATH CBOM JEHCTBUS C
IPYTUMHU YJeHaMHd KOMAaH[bl, OIIEHMBAaTh KAdyeCTBO CBOET0 BKJIana B OOIIMiA
IOPOAYKT IO KPUTEpUsM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUAL.
[IpenmeTHbie pe3ynbTaThl OCBOEHUS (efepanbHOM paboyeil mporpamMMbl IO
MaTeMaTHKE TMPEACTABIEHBI MO TojaM OOYy4YeHHs] B paMKax OTIEIbHBIX Y4eOHBIX
KyPCOB B COOTBETCTBYIOIINX pa3jieiaxX HACTOALICH MPOrpaMMBl.



TEMATHYECKOE IINTAHUPOBAHHME (10 KJIACC)

Ha3Banue pa3nena Koumnuye | OcHoOBHOE coep:kaHue OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS
(Tembl) CTBO

4acosB
MHOXkeCTBO 24 MHOX€eCTBO, Olepaluu HajJ MHOKECTBAMU U Hcrnonbs30BaTh TEOPETUKO MHOKECTBEHHBIN arlrapar
JEHUCTBUTEIBHBIX uXx cBolcTBa. Juarpammel Oiinepa — Benna. JUIsl OIIMCaHMS XO/1a PEIIECHUS] MATEMaTUYEeCKUX 3a/1a4,
yycesl. MHOTOWIEHBI. [TpumeHeHne TeoOpeTH KOMHOKECTBEHHOTO a TaK)Ke PeaJIbHBIX IPOLECCOB U SBICHUM.
PanmonainbsHele anmnapara JJis peleHus 3aaad. Panyonansasle | OnepupoBaTh NOHATUSAMU: PALIMOHAIIBHOE YUCIIO,
yYpaBHEHUS U ymcyia. OObIKHOBEHHBIE U IECATUYHBIE 1po0OU, | OeckOHEeuHas nepuoandecKas Ipo0b, MPOLIEHTHI;
HEPABEHCTBA. IPOLIEHTHI, OECKOHEUHbIE TEPHUOANYECKHE UPPALMOHATILHOE U ACUCTBUTEIBHOE YHUCIIO; MOLYJIIb
CucreMbl TUHEHHBIX npodu. [Ipumenenue npodeit 1 MPOLEHTOB IS | NEHCTBUTENBHOTO YHCIIA; HCIIOIB30BATh ATH MOHATHUS
YPaBHEHUH pELIeHUs IPUKIAIHBIX 3a1ad. IIPY NIPOBENICHUU PACCYKIECHUN U JOKA3aTENbCTB,

JleicTBuTeNbHbIC YKciia. PaimonanbHbie U
UppaluoHaIbHbIe YKcia. ApudmMeTndeckue
OIEPALMH C ICHCTBUTEIBHBIMU YU CIIAMH.
Monynb IEMCTBUTENBHOTO YUCIIA U €TI0
cBoiicTBa. OCHOBHBIE METO/IbI PEIICHUS LENbIX
U 1poOHO-pAIMOHATIFHBIX YPaBHEHUH U
HEpaBeHCTB. MHOrOWIEHBI OT OJHON
IepeMeHHOM. JlelleHne MHOro4JIeHa Ha
MHOTOWIEH ¢ OcTaTKkoM. Teopema besy.
MHorouseHsl ¢ HeabIMi KO3 GUIIIeHTaMH.
Teopema Buera. Pemienune cucrem JIMHEHHBIX
ypaBHeHUN. MaTpuiia CUCTEMbI TUHENHBIX
ypaBHeHUU. OnpenenuTens MaTpUILbl 2X2, ero
T€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYNCIICHHE €T0 3HAYECHUS; IPUMEHEHNE
ONPEAETUTENS ISl PEIIEHUSI CUCTEMBI
JMHENHBIX ypaBHEHUN. Penenne npukiaaHbix
3a71a4 C MOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM.

IPUMEHSTh JPOOU U MPOLEHTHI I PEILICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciedl 3HaHUH U
peasibHOM xn3HU. Vcnonp30BaTh NpUOIHKEHHBIE
BBIYMCIICHUS, IPaBUIIa OKpyTrieHus. [IpuMeHaTh
pa3IMyHbIe METObI PELICHUS PALIMOHAIBHBIX U
JpOOHO pallMOHATIBHBIX YPAaBHEHUH; a TAK)KE METO]
MHTEPBAJIOB /7S peleHust HepaBeHCTB. OnepupoBaTh
MOHATUSMH MHOT'OYJIEH OT OJAHOU ITEPEMEHHOM, €T0
KOpHU; IIPUMEHSATD J€JICHUE MHOTOWJICHA Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u teopemy
Buera ans pemenus 3agad. OnepupoBarh NOHATHIMMU:
CUCTEMAa JIMHENHBIX YPABHEHUN, MaTPHULIA,
onpeaeanTeNs MaTpullbl. cmosib30BaTh CBOMCTBA
onpeaenuTens 2 X 2 1Jisd BBIYACICHHS €T0 3HauYeHus,
MIPUMEHATH ONPENEINUTENH IS PEIICHHUS CUCTEMBI
JIMHEUHBIX ypaBHEHUN. MonenupoBaTh pealibHbIE
CUTyalluy C MOMOULIBIO CHCTEMBI JIMHEMHBIX
YPaBHEHUH, UCCIIEN0BATH IOCTPOCHHBIE MOJIEIIN.




Oynkuuu U rpadukuy. | 12 DyHKIHUS, CIIOCOOBI 3a/1aHus PYHKITUH. OnepupoBaTh MOHATHAMU: (YHKIIHS, CTIOCOOBI
Crenennast pyHKUIUs B3anmuo o6patnbie pynkun. Kommosurms 3afaHus (PyHKIMK; B3aUMHO 00paTHbIe (PYHKIINH,
C TEJBIM bynkumid. ['paduk GyHkmu. Dnementapasie | Komno3uius GyHKIuHM, rpaduk GyHKIIMH, 00J1aCTh
[I0Ka3aTesieM npeoOpa3oBanus rpaguKoB QyHKIHA. OTIpeIeIeHUs] 1 MHOKECTBO 3HAUYCHUH (PYHKIINH, HYIIH
OO6nacTp onpeneneHuss 1 MHOKECTBO (GyHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA; JINHEHHAs,
3HaueHui QyHkuu. Hymm ¢pyHkimm. KBaJpaTuyHas, IJpoOHO JIMHEWHASI U CTETICHHAs
[TpoMexyTKH 3HAKOIOCTOAHCTBA. YeTHbIE U GbyHKUMU. BBINOTHATE 351eMEHTapHbIe
HeueTHble pyHkuuu. [lepunoanueckue npeoOpa3oBanus rpapukoB GyHKIMNA. 3HATH U YMETh
¢ynkuuu. [IpoMexxyTKu MOHOTOHHOCTH JIOKa3bIBaTh YETHOCTb WM HEUETHOCTh (PYHKIUH,
¢yHKur. MakcUMyMbl I MUHUMYMBbI NEPUOIMIHOCTD (DYHKIIMHU, HAXOAUTH IPOMEKYTKH
¢yukuuu. Hanbonbiee n HauMeHbIee MOHOTOHHOCTH (DYHKIIMH, MAKCUMYyMbl 1 MUHUMYMBI
3HaYeHHne (PYHKINU Ha IPOMEKYTKE. (GyHKIMM, HanOOJIbIIIEE U HAUMEHbIIIEE 3HAaUCHHE
JluneliHasi, KBagpaTU4Has U JpOOHO JMHEWHas | GpyHKIuM Ha mpoMexyTke. DopMyIHpoBaTh U
GyHKIUHU. DJIEMEHTapHOE UCCIIEI0BaHUE U WUTIOCTPUPOBATh TpauuecKy CBOMCTBA JIMHEWHOM,
HOCTPOCHHE TPAPHUKOB ITUX (PYHKLUH. KBaJPaTUYHOM, APOOHO-INHEHHOMN U CTeTIeHHON
Crenens ¢ 1enbIM 1oKaszarenaeM. bunom ¢yukuuil. Beipaxkats (hopMysiaMu 3aBUCUMOCTH
Hetotona. Crenennas ¢GyHKIMs ¢ MEXly BEJINYMHAMU. 3HaTh ONPEEIICHUE U CBOWCTBA
HaTypaJIbHBIM M LI€JbIM NoKazaresneM. Ee CTEIIEHN C LEJIBbIM IT0KA3aTENEM;
CBOMCTBa U rpaduK
Apudmernueckuit 15 Apudmernuecknil KOpeHb HaTypabHON DopMyIUpOBaTh, 3aIIUCHIBATH B CUMBOJINYECKON
KOpEHb N-01 CTEeNeHHU U ero cBoiicTBa. [IpeobpazoBanus (dbopMe U HCTI0Ib30BaTh CBOMCTBA KOPHS N-OM CTETIEHU
CTETICHHU. YHCJIOBBIX BBIPAKEHHH, COJepKALINX CTENEHH | Ui mpeoOpa3oBaHus BeIpakeHHH. HaxoauTs pereHus
UppanmoHanpHble U KopHU. MpparronanbHble ypaBHEHUS. MPPALMOHATIBHBIX YPAaBHEHHH C TOMOIIBIO
YpaBHEHHUS OcHOBHBIE METO/BI PELLIEHUS PaBHOCHUJIBHBIX IIEPEXO0J0B MU OCYILECTBIISSA
UppalMOHATBHBIX YpaBHeHUH. PaBHOCKIIbHBIE | TpoBepKy KopHel. CTpouTh rpaduk GyHKIUU KOPHS
NIEPEXO/Ibl B PEIIEHNN NPPALMOHATIBHBIX N-oif cTeneHu Kak 0OpaTHOM 1 (QYHKIIMU CTETIEHH C
ypaBHeHu. CBolcTBa U rpa UK KOpHS n-oi HaTypaJbHbIM [1I0Ka3aTeJIeM
CTETEHH KaK (YHKIUU OOpaTHOM CTENEHHU C
HaTYpaJIbHBIM IOKa3aTeseM
IToxazarenbHas 10 CreneHsb ¢ pallMOHATIBHBIM ITOKa3areneM U ee | @PopMyJIMpoBaTh ONPEEIIEHNUE CTEIIEHU C
byHKIMS. cBoiictBa. [lokazarenbHas pyHKuMs, ee paloHaIbHBIM MTOKa3aTeneM. BhIIoIHATh
Iloka3arenbHbIe cBoiicTBa U rpaduk. VMcrnons3oBanue rpaguka | npeodpazoBaHUs YUCIOBBIX BBIPAKEHHM, COACPIKALIIX




YpaBHEHHS (GYHKIUU 715 pEIICHUS] YpaBHEHHIHA. CTCIICHU C PAllMOHATIHHBIM [TOKA3aTEIIEM.
[TokazarenbHble ypaBHeHHs. OCHOBHBIC Hcnonb30Bath UQPOBBIE PECYPChI
METO/IbI PEIICHUS MOKA3aTeIbHBIX YPABHEHUIH
Jlorapudmmueckas 18 Jlorapudwm yucna. CBoiicTBa norapudma. JaBath onpeneneHue gorapudma qucia; JeCSITHIHOTO
byHKIHSA. JlecATUYHBIC U HATYpPAIbHBIC JTOTapHU(MBI. W HaTypaJbHOTO Jorapudma. Mcmonb30BaTh CBOHCTBA
Jlorapugmuueckue ITpeoOpa3zoBaHue BbIpaXKEHUM, COEPIKALIX sorapu¢mMoB 11 peoOpa3oBaHus Jorapu(hPMUIECKUX
YpaBHEHHS norapudmsl. Jlorapupmudeckas pyHkuus, ee | BoipaxxeHuid. CTpOUTh rpadukK JiorapuGMuIecKoi
cBoiictBa u rpaduk. Mcnonp3oBanue rpadpuka | pyHKIHM Kak 0OpaTHOM K IMOKA3aTeILHOM U
(GYHKIUU 1S pEIICHUS] YPaBHEHHIA. UCIIOJIb30BaTh CBOMCTBA JIOTapU(PMHUUECKON (DYyHKITHH
Jlorapugmuueckue ypaBHeHuUs. OCHOBHBIE JUTS pereHus 3a1ad. Haxoauts pemenns
METO/IbI PEIICHUS JIOTapU(HMUICCKUX JIOTapU(PMHUUECKUX YPABHEHUH C TOMOIIIBIO
ypaBHEeHHIA. PaBHOCHIIbHBIEC TIEpEXO/IbI B PaBHOCHIIBHBIX TIEPEXO0/I0B WIIH OCYIIECTBIISS
pELICHUH JIOTapUPMHUECKIX YPAaBHCHUH MIPOBEPKY KOPHEH
Tpuronomerpuvecku | 22 CuHyc, KOCHUHYC, TAHT'€HC M KOTAaHT€HC JlaBath ompeeiieHus: CHHYca, KOCHHYCa, TAHTeHCa U
€ BBIPQXCHUS U YHCIIOBOTO apryMeHTa. APKCUHYC, KOTaHT€HCA YHCIIOBOTO apTyMEHTa; a TaKKe
ypaBHEHUS ApPKKOCHHYC U apKTaHT'€HC YHCIOBOTO apKCHHYCa, apKKOCHHYyCa U apKTaHTeHCa Ynca.
aprymenTa. TpuroHoMmeTpuieckas [TpuMeHSATh OCHOBHBIE TPUTOHOMETPUIECKHE
OKPY’KHOCTb, OIpeIeTICHHUE dbopMyIIbl 111 TpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIOBOTO BeIpakeHuil. [IpuMeHsTh popMyITel TPUTOHOMETPUN
aprymeHTa. OCHOBHBIE TPUTOHOMETPUYECKHUE | JUIS PELIEHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
dbopmysl. [IpeobpazoBanue ypaBHEHUM
TPUTOHOMETPHUUYECKUX BhIpakeHHi. Pemenue
TPUTOHOMETPHUYECKMX YPaBHEHUH
[TocnenosarensHoctu | 10 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS OnepupoBaTh MOHATUSAMHU: I1OCIEI0BATEILHOCTD,

U TIPOTPECCUU

ocjienoBareiibHocTel. Meton
MaTeMaTUYECKON MHAYKIMU. MOHOTOHHBIE 1
OTrpaHHYEHHBIE MTOCIIE0BATEIHLHOCTH.
Hcropus aHanu3a 6€CKOHEYHO MaJIbIX.
ApudmeTrnueckasi U reoMeTpuyecKas
nporpeccuu. beckoHeuHo yObIBaro1as
reomerpuueckas nporpeccus. Cymma

crocoObl 3aJJaHus MOCIeI0BaTEIbHOCTEH;
MOHOTOHHBIE U OTPaHUYECHHBIE MTOCJIEI0BATEIbHOCTH;
MCCJIEIOBATh MOCIIE0BATEIbHOCTY HA MOHOTOHHOCTD
U orpaHuyeHHOCTh. [lomyuaTs npeacraBneHue oo
OCHOBHBIX H/JICAX aHAJIN3a OECKOHEYHO MaJIbIX. ﬂaBaTI)
ompezeneHue apuGMeTHIecKoil U TEOMETPUIECKOM
nporpeccuu. Jloka3piBaTh CBOHCTBA apu(hMETUIECKOM




0ecKOHEYHO yOBbIBAIOIIECH reOMEeTPUIECKON
nporpeccuu. JINHENHbBINA U 3KCIIOHEHIHAJIBbHBIN
poct. Hucio e. @opmyJia CIOKHBIX
npoueHToB. Vcrosb30Banre Nporpeccuu s
pELIeHUs pealIbHBIX 3a7a4 IPUKIIATHOTO
Xapakrepa

Y TEOMETPUYECKOHN MPOTPECCHH, HAXOIUTh CYMMY
YJICHOB MPOTPECCHH, A TAKKE CyMMY YJICHOB
OCCKOHEYHO yOBIBAIOIICH TreOMETPHUIECKOM
POrPeccuu

HenpepsiBabie 20 HenpepbiBHblE QyHKIIMU U UX CBOMCTBA. OnepupoBaTh NOHATUAMU: (PYHKIMS HEIPEPbIBHAS Ha

GyHKIIH. Touka pa3pbeiBa. ACUMITOTHI TpaduKOB OTpe3Ke, TOUKa pa3pbiBa (PYHKLUHU, ACUMIITOTA

ITponsBogHas ¢ynkuuii. CoiicTBa QyHKIUI HenpepbIBHBIX | rpaduka pyHkuuu. [IpuMeHsaTs cBoiicTBa
Ha oTpe3ke. MeTo MHTEepBaJIOB JJIs PELIEHUS. | HEMPEPhIBHBIX (DYHKIIUM JUIsl pEIIeHUs 3a]1a4.
HepaBeHCTB. [IpuMmenenne cBoiCTB OnepupoBaTh NOHATUAMMU: IIEPBAs U BTOpast
HETPEPHIBHBIX (DYHKIIHMIA JJIS1 pelIeHus 33/1a4. | MPOM3BOAHBIC (DYHKIIMH; TOHUMATh (PU3UIECKHIA U
I[TepBas 1 BTOpas NpoU3BOHbIEC (PYHKLIUH. reOMETPUYECKUI CMBICI IPOM3BOAHOM; 3alIUCHIBATD
Onpenenenue, TeOMETPUIECKUI U ypaBHEHUE KacaTeJIbHON. BBIYMCIIATh IPOU3BOIHBIE
(bu3nuecKuil CMbICI IPOU3BOIHON. YpaBHEHUE | CYMMBI, IPOM3BEAEHUS, YACTHOTO U CIIOKHOM
KacaTelbHOU K rpaduKy QyHKIUH. ¢bynkun. M3yyaTh NpOU3BOIHBIE 3JIEMEHTAPHBIX
[Tpon3BoiHBIE NIEMEHTAPHBIX (YHKINH. ¢bynkuuit. Mcnonb3oBaTh reOMETpUUECKUI U
[TpousBoHasi CyMMBI, TPOU3BEACHNUS, (bu3nyeCcKuil CMBICI IPOU3BOIHOM IS pelIeHUs 3a/1a4
YaCTHOT'O ¥ KOMIO3ULIUU (QPyHKIUH

IToBTOpEHME, OcHOBHBIE OHATHS Kypca ajreOpbl U Hadall [TpuMeHATh OCHOBHBIE MOHATHS Kypca anreopsl 1

00001ieHue, MaTemaTtuuyeckoro ananuza 10 kiacca, HayaJl MaTeMaTUYECKOr0 aHajan3a JAJis peleHus 3aaa4

CUCTEMAaTH3aLMs 0000111eHNe U cUcTeMaTH3alus 3HaHUH U3 PEAIbHOM JKU3HU U APYTUX LIKOJIBbHBIX IPEAMETOB
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TEMATHYECKOE IINTAHUPOBAHHE (11 KJIACC)

Ha3Banue pa3nena Kouunuyec | OcHOBHOE copep:xaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aI0IIMXCS
(Tembl) TBO
4acoB
HccnenoBanue GyHKImii ¢ | 22 [TpumeHeHne Nponu3BOJHON K Crpouts rpadpuk KOMIO3UITUH (PYHKIHIA ¢
HOMOILBIO TPOU3BOTHON UCCIICIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb | IIOMOIIBIO 3JIEMEHTAPHOT'O UCCIIEA0BAHUS U
1 3KkcTpeMyMbl. Haxoxxienne HanOosnbliero | cBocTB KoMo3uuu. CTpoUTh F€OMETPUUYECKUE
Y HAUMEHbILIEro 3HaueHHsI HepepbIBHON 00pa3bl ypaBHEHUI U HEpaBEHCTB Ha
¢yHkuu Ha oTpeske. [Ipumenenue KOOPJAMHATHOM II0CKOCTH. Mcrionbp30BaTh
IPOU3BOIHON JJIS1 HAXOXKIEHUS HAWITYYILIEro | IPOU3BOIHYIO Ui McciaeloBaHus GYHKIMU Ha
pellieHus B IPUKIAIHBIX 3a7a4ax, 1Jis MOHOTOHHOCTb U 3KCTPEMYMbI; HAXOJIUTh
OIIpeIeNIeHUs] CKOPOCTH U YCKOPEHUs HauOoJIbIIIee M HAUMEHbLIee 3HaUeHUs! PYHKLIUU
nporiecca, 3aJaHHOTO (OPMYIIOH HITH HETIPEPHIBHOM Ha OTPE3KE; CTPOUTH rpaduku
rpadpukoM. Komnozumust GyHKIHA. (yHKIMHA HA OCHOBAaHUM IIPOBEIEHHOTO
['eomerpuueckre 00Opa3sl ypaBHEHUHN U uccienoBanys. Mcnonp30BaTh IpOU3BOJHYIO UL
HEPABEHCTB HAa KOOPAWHATHOM INIOCKOCTH HaXO0>KJICHUsI HAWJIy4IlEro peuIeHMs B
MPUKJIaJHBIX, B TOM YHUCJIE COLUAIBHO-
9KOHOMMUECKHUX, 3a/la4ax, AJIs ONpEeAcICHUs
CKOPOCTH M YCKOPEHUs Ipoliecca, 3aJaHHOTO
¢dopmyoit mu rpaduxom. [lomyuaTs
MIpe/iCTaBICHHE
[TepBooOpazHas u 12 ITepBooOpazHas, OCHOBHOE CBOMCTBO OnepupoBarh NOHATUSAMU: IepBoOOpa3Has U

HUHTCIrpal

nepBooOpasHbIX. [lepBooOpasHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna
HaXO0KJIeHUs epBooOpas3HbIX. MHTErpai.
I'eomeTpuyecknii CMBICIT HHTETpaA.
Brruncnenue onpeeneHHoro HHTerpaia mo
dbopmyne Hetorona— JleitOnua.
IIpuMmeHeHne nHTErpana i HaXoXACHUS
TJI0Ma e TIOCKUX PUryp u 00eMOB
reomMeTpuueckux tei. [Ipumeps! pemenui

onpezaeneHHbl nuTerpan. Haxoaurs
MepBOOOPA3HbIE JIEMEHTAPHBIX QYHKIUHN U
BBIUUCIIATH HHTErpal 1o ¢popmyie Hprorona—
JleitOnuna. HaxonuTe miomaaym miockux Guryp u
00BEMBI TeJl C IOMOILBIO OIPEIEIEHHOTO
MHTerpana. 3HaKOMUTHCS C MATEMaTUYECKUM
MOJIETUPOBAaHUEM Ha IIPUMEPE
muddepeHInanbHbIX ypaBHeHHi. [lonydars
IIPEICTAaBICHUE O 3HAUEHNUN BBEJICHUS TIOHATUS




nuddepeHIAIBHBIX YPaBHCHUM.
MaremaTuyeckoe MOAECIMPOBAHUE
pEabHBIX MPOIECCOB C TOMOIIBIO
QG epeHIaIbHbIX ypaBHEHUN

HHTCIrpajia B pa3BUTHHU MATCMATHKH

I'padpuxu 14 Tpuronomerpudeckue GyHKIUHA, UX Hcnons3oBath U pPOBBIE peCypChl ISt
TPUTOHOMETPHUUYECKIX cBoiicTBa u rpaduku. OT60p KOpHEH MOCTPOEHHSI IPahUKOB TPUTOHOMETPHUECKUX
byHKIHA. TPUTOHOMETPUUECKUX YPaBHEHHI ¢ (GyHKIMU ¥ U3y4eHUs UX CBOMCTB. Pemmars
Tpuronomerpudeckue MOMOIIBIO TPUTOHOMETPUIECKOM TPUTOHOMETPHUYECKHE YPAaBHEHHS U OCYIIECTBIATh
HEPaBEHCTBA OKPYHOCTH. 0TOOp KOPHEl ¢ TOMOIIbIO TPUTOHOMETPHUIECKON
okpyxHOCTH. [IpuMeHsaTs popMyITbI
TPUTOHOMETPHH ISl PEIICHUS OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKIX HEPaBEHCTB. VICIonb30BaTh
U (GPOBBIE PECYPCHI IS MOCTPOCHHUS U
uccrie1oBaHus rpaduKoB QyHKIHIA
HppanroHanbHEIE, 24 OcHOBHBIE METO/IbI PELLIEHUS [IpuMeHATH CBOMCTBA OKA3aTEIBHON U
HoKa3aTeJbHbIE U NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX aorapupmMuueckoi GyHKIMNA K PELICHUIO
JorapupMHIECKUe HepaBeHCTB. OCHOBHBIE METO/IBI PEIICHUS MOKa3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.
HEpaBeHCTBa UppalMOHATIBHBIX HEPABEHCTB. O6ocHOBaTh paBHOCHIJIBHOCTB TIepexo10B. Pemate
['padrueckue METOIBI peIIeHUS MppanroHaIbHbIe 1 KOMOMHUPOBAaHHBIE
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U HEpaBEHCTBA, C MOMOIIBIO PABHOCHIIBHBIX
JorapupMHUUECKUX YPaBHEHUN U nepexoaoB. Mcmons30BaTh rpaduveckue METOIbI U
HEPaBEHCTB CBOMCTBA BXOJSIIMX B YPABHEHUE UIIH
HEPaBEHCTBO (PYHKIIHH /ISl pEIICHHSI 3a/1a91
KommnekcHsle yncna 10 KommnnekcHble uncna. Anredpandeckas u OmnepupoBaTh MOHATUAMH: KOMIUIEKCHOE YHCIIO U

TpUTOHOMETpHUecKas (POPMBI 3aITUCU
KOMILJIEKCHOTO yncia. ApupmeTnyeckue
ONEPALMH C KOMIUIEKCHBIMH YHCIAMU.
N300parkeHre KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IUIOCKOCTH. PopMmyiia
Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO yncia. [Ipumenenne

MHOXECTBO KOMIUIEKCHBIX uncen. [IpencraBusate
KOMIUIEKCHBIE YHCIIa B aJIre0pandeckoi u
TPUTOHOMETpHUECKOH opme. BrinonHsTh
apupMeTHUeCcKue onepanun ¢ HUMu. M300paxars
KOMILIEKCHBIE YUCIIa HA KOOPAUHATHOU ITJIOCKOCTH.
[Tpumensts popmyny Myaspa u noiayyarb
IIPEICTaBICHUE O KOPHAX N-OU CTCIICHU U3




KOMILIEKCHBIX YMCEN JUIsl peLICHUS
(bU3NUECKUX U TEOMETPUUYECKHX 3314

KOMILJIEKCHOT'O YHclIa. 3HAKOMUTHCS C InmpuMepamMunu
MNPHUMCHCHUS KOMIIICKCHBIX YHUCCI IJIA PCIICHUA
TCOMETPHUICCKUX U (1)I/I3I/ILI€CKI/IX 3aJga4

Harypasbnblie u nensie 10 Harypanbnbie u nensie uncna. [Ipumenenue | OnepupoBarh MOHATUSIME: HATYpaJbHOE U 11€JI0€
qHcia MPU3HAKOB ACIUMOCTH LebiX unces, HOJl | uncino, MHOKECTBO HATypaJIbHBIX U LEJIBIX YUCEI.
n HOK, octaTkoB 1o MoayJito, airopurma Hcnonb30BaTh NPU3HAKYA JETUMOCTH LIENBIX YUCEN;
EBknuna s pemeHus 3a1a4 B IEIbIX octatku 1o moayo; HOJl u HOK nHaTypanbHbIX
qycliax yucen; anroput™ EBkimnaa s pemeHus 3aaad.
3anuceiBaTh HATYpalbHbIE YUCIA B PA3JIMYHbBIX
ITO3UIMOHHBIX CHCTEMAaX CUMCJICHHS
Cuctembl parmoHaIbHBIX, Cucrema ¥ COBOKYITHOCTh YpPaBHEHUH. OrniepupoBaTh MOHIATUIMHU: CUCTEMA U
HppanyoHaJIbHbIX PaBHOCHIBHEIE CUCTEMBI M CHCTEMBI COBOKYIIHOCTbh YPAaBHEHHUI U HEPABEHCTB; PEILLICHUE
IMOKAa3aTeJIbHEBIX 1 cienctBusi. OCHOBHBIE METO/IbI PEIICHUS CHUCTEMBI HJIU COBOKYITHOCTH; PABHOCHJIbHBIC
Jorapu(MUIECKUX CHUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, CHCTEMBI B CUCTeMBbI-clieAcTBUs. HaxoanuTs
ypaBHEHUM HUPPALMOHATIBHBIX, IOKA3aTEIbHBIX U pelIeHus: CUCTEM U COBOKYITHOCTEH IIEJIBIX
norapu(pMUUECKUX YpaBHEHHIA. panMoOHaIbHBIX, UPPAIMOHAIBHBIX, IOKA3aTEIbHbIX
IIpuMeHeHne ypaBHEHUM, CUCTEM U 1 orapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB.
HEPaBEHCTB K PELICHUI0 MAaTEMaTHYECKUX [IpuMeHATh cCTEMBI ypAaBHEHUHN K PELICHUIO
3a/1a4 M 3a71a4 U3 Pa3IudHbIX 00JacTei TEKCTOBBIX 3aJ1a4 U3 PA3IMYHBIX 00IacTei 3HAHUHN
HayK{ U pealbHOW KU3HU, UHTEPIIPETAlUsl | M peajbHOM )KM3HU; HHTEPIPETUPOBATH
MOJIyYEHHBIX PE3YJIHTATOB noTydeHHbIe perieHus. Mcrnonb3oBath nudpoBbie
pecypcsl
3agayu ¢ mapaMeTpaMmu 16 ParmonansHble, uppanmoHaIbHbIE, Bri6upaTs crioco0 pemeHus paliioHaIbHBIX,

nokaszareJbHble, JOrapuPMHUUECKUE U
TPUTOHOMETPHUUECKHUE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IApaMETPAMHU.
[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEH PeaIbHBIX
CUTyaluil C IOMOUIBI0 YPABHEHUM, CUCTEM
YPaBHEHUH U HEPABEHCTB C MapaMeTpaMu

UppalMOHAIIBHBIX, I0KA3aTEIbHBIX,
Jgorapu(pMUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, COAEPIKAIINX MOLYJIN U
napametpsl. [Ipumenarts rpaduueckue u
AQHAIUTUYECKUE METOABI AJIs PELLIEHUS] YpaBHEHU I
1 HEPABEHCTB C IapaMeTpaMH, a TaKxKe
uccieioBaHue GyHKIHUH METo1aMu
MaTeMaTH4ecKkoro aHaiuza. CTpouTs u




UCCIIEJOBATh MaTEMaTUYECKHE MOJEIIN PEaIbHBIX
CUTyalui C IOMOLIbIO YPABHEHUI, HEPABEHCTB U
CHUCTEM C ITapaMeTpaMH.

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3anus 3HaHUI

16

OcCHOBHbIE TOHATHSI U METOJIBI Kypca,
000011IeHEe U CUCTEMATH3AIHAS 3HAHUI

MonenupoBaTh peabHble CUTYalluu Ha S3bIKE
anreOpsbl, COCTaBIISATH BEIPAKEHHS, YPABHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIIOBHUIO 33]1a4H,
YICCIIEZIOBATh MOCTPOCHHBIE MOJICIIH C
MCTIOJIb30BAHUEM ammapaTa aareopsl,
MHTEPIIPETHPOBATH MOJTYYEHHBIH Pe3yJIbTar.
[TpumMeHsATh PYHKIUH IS MOJICITUPOBAHUS U
YICCIIEZIOBAHMS PEAIbHBIX IpoleccoB. PemaTs
IMPUKJIIAAHBIC 3a1a4YU1, B TOM YHCJIC
COIMATbHOIKOHOMHYECKOTO U (PH3HYECKOTO
XapakTepa, CpeICTBaMH anreOpsl 1
MaTeMaTHYECKOTr0 aHaIn3a

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

136




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IbBHBIE YYEBHBIE
MATEPHUAJIBI JIUISA YHEHUKA

1. Maremaruka: anreOpa v Hayajaa MaTeMaTUIECKOT0 aHAJIN3a, TEOMETPHSI.
Anrebpa u Hadajga MaTeMaTHYECKOro aHaiu3a. YTiayOn€HHbIM ypoBeHb: 10
kiacc: yueOnuk / A. I'. Mep3msix, /1. A. Homuposckuii, B. M. Tlonsikos.

2. Maremaruka: anrebpa v Hayajia MaTeMaTHUYECKOTO aHaIN3a, TEOMETPHUS.
AnreOpa ¥ Havajla MaTeMaTUYECKOrO aHaiu3a. YTIyOJEHHbIA ypoBeHb: 11
kiacc: yueOnuk / A. I'. Mepaisik, 1. A. Homuposckuii, B. M. Tlomsikos.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
1. MaremMaruka: anredpa 1 Hadajaa MaTeMaTU4ECKOrO aHAJIN3a,

reoMmeTpus. AnreOpa v Hauajga MmaTemMaTuiyeckoro ananusa: 10 kimacc:
Metoauueckoe nocoodue. /bynko E.B., Mepansak A.I'., Homuposckuii JI.A.,
[Tomouckwuii B.b.,u ap.

2. Maremaruka: anredpa u Hauyaja MaTEMaTUYECKOro aHaJu3a,
reoMeTpus. Airedpa u Hauajga MaTeMaTUYECKOTO aHAIM3a: TUJAKTUIECKUE
matepuaibl: 10 kiaacc: mocobue A yyamuxcsi o011eo0pa3oBaTeIbHbBIX
opranuzauuii / A.I'. Mep3isk, B.b. [Tononckuii, E.M. Pabunosuu, M. C.
SAxup.



