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HOACHUTEJIbBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnrebOpa W Hayaja MaTeMaTHYEeCKOTO aHAIWM3a» SIBISICTCS OJHUM M3 HamboJiee 3HAUYMMBIX B
MPOrpaMMe CTapIei MKOJbI, TOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00ECIeYNBACT HHCTPYMECHTAIBHYIO 0a3y s
W3YYCHHUS BCEX €CTECTBCHHOHAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (GOPMHPYET JTOTHYECKOE U aOCTPaKTHOE
MBIIIJICHUE YYaIIUXCs HAa ypOBHE, HEOOXOIUMOM JUIsi OCBOCHHS MH(DOPMATHKH, OOIICCTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH W JIPYTHX IUCIHMIUIMH. B pamMkax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpast POPMYIIHPYET CBOU JOCTHKCHUS B MaTEMaTHIECKOH Gopme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIBIBAET OCHOBY JUIS YCIICHIHOTO OBJIAJICHUS
3aKOHaMH (DHU3WKW, XUMUHU, OWOJIOTWH, TIOHUMAHHUS OCHOBHBIX TCHICHIIMH pa3BUTHUS OKOHOMHKH H
OOIIECTBEHHON JKHM3HH, TIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX MH(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIIOJIB30BaTh UX IS JalbHEHIIIEro 0Opa3oBaHMUs U B TIOBCEIHEBHOM *)U3HU. B TOXe
BpeMsi OBJIQJICHUE aOCTPAKTHBIMU M JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSIMHU aireOpbl M MaTeMaTHIeCKOTO
aHaJlM3a pa3BHBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH, JIOKa3bIBATh
VTBEPXKJCHHUSI C TOMONIBI0 HWHAYKIIMA ¥ PACCYyXJaTh JCIYKTHBHO, WCIIOJL30BaTh 0000IeHne U
KOHKPETHU3aINI0, adCTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTUICCKOE MBIIILIICHHE.

B xone m3ydeHns kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHAIM3a» YYallhecs IMOJyJaroT HOBBIN
OTIBIT PEIICHHS MPUKIAJIHBIX 3aJ1a4, CaMOCTOSATEIIBHOTO MOCTPOCHHSI MAaTeMaTHYCCKHX MOJIEICH peallbHBIX
CUTyaIlii, WHTEPIpPETAlMH TIOJYYCHHBIX PEIICHWH, 3HAKOMATCA C TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUPOJIE, HAYKE U HCKYCCTBE, C BBIJAOIIMMHCS MATEMaTHYCCKHMH OTKPBITUIMH U UX
aBTOPaMHU.

Kypc oOmamaer 3HAYMTENBHBIM BOCIMTATENFHBIM TOTEHIIMATIOM, KOTOPBIH pealm3yercsi Kak depe3
y4eOHBI MaTepHas, CoCOOCTBYIOMINN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHMS, TaK U Yepe3 crenuduxy
Y4eOHON JNesITeIbHOCTH, TPeOyIomed MpOJOJDKUTEIBHOW KOHIEHTPAIlMH BHHMAHUS, CaMOCTOSTEILHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a TOJTydEHHBIN pe3ysIbTar.

B ocHoBe mMetonuku oOydeHus: anreOpe W HadaisaM MaTeMaTHYECKOTO aHAIM3a JISKUT JEeSITeIbHOCTHBIN
MIPUHIIATI 00YYCHHUSI.

B crpykrype kypca «AnreOpa ¥ Havajga MaTeMaTHYECKOTO aHAIN3a» MOXKHO BBIICIHTH CIICIYIOLIUE
COJZIepKaTeIbHO-METOIMYECKUEe JIMHUU: «Yucna W BeUUCIEHUS», «DYHKIMH W Tpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Hauama Maremarmyeckoro ananmmsa», «MHOXeCTBAa U JIOTHKa». Bce OCHOBHBIC
COJZIePKATEIHHO-METOIUYECKUE JIMHUM M3Y4Yar0TCsS Ha MPOTSHDKEHUH JIBYX JIET OOydeHHsI B CTaplieid MIKOJIe,
€CTECTBEHHO JIOTIOJIHSSA JAPYr Jpyra W TOCTEICHHO HACHINIAACh HOBBIMH TEMaMH W pasfernamMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIH KypC SIBISICTCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEIUHSIET B cebe
COJICpKaHNE HECKOJIbKUX MATEMAaTUYECKUX TUCIUILUIMH, TAKUX KaK ajireopa, TPUrOHOMETPHS, MaTEMATH YECKHI
aHaJM3, TEOpUsT MHOXECTB, MaTeMaTHuecKas JIorTuka u jap. [lo mMepe TOro, Kak ydamiuecsl OBJaJIeBalOT BCE
0oJiee MIUPOKUM MATEMaTHYECKUM ammapaToM, y HHX IOCJIEIOBATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTh MATEMATHUYECKYIH0 MOJICIb PEAIbHOW CUTYallud, MPUMEHSATh 3HAHUS, IOJyYCHHBIC MPHU
W3YYEHHH Kypca, JJIS PEIICHHS CaMOCTOSATENBHO C(HOPMYJIMPOBAHHOW MaTeMaTH4YeCKOW 3a/avd, a 3aTeM
HMHTEPIPETUPOBATH CBOU OTBET.

CogepxarenpHo-MeTOAMYECKass JTHHUS «Yucaa M BBIYUCIEHUS» 3aBepiiaeT (OPMUPOBAHHE HABBIKOB
WCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEl, KOTOpOe OBbLII0O HAYaTO B OCHOBHOM 11koJie. B crapiieii mkosie ocoboe
BHUMaHHE YyAenseTcs (OPMUPOBAHHIO HABBIKOB pPAIIMOHANBHBIX BBIUMCICHUN, BKJIIOYAIOIIUX B cels
WCIOJIb30BaHNE Pa3IMYHBIX (OPM 3amMUCH 4YMCTa, YMEHHE JAelaTh NMPUKHUAKY, BBIOIHATH MPHOMMKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHUCIIOBBIE BBIpAXKEHMs, paboTaTh C MaTEeMaTHUYECKHMU KOHCTAHTaMH. 3HAKOMBIE
y4YaliuMcslT MHOJKECTBA HATypajbHBIX, IENBbIX, PAIMOHATBHBIX M JEHCTBUTENBHBIX YHCEN JOMOJHSIOTCS
MHOKECTBOM KOMIUICKCHBIX YHUCENl. B KaXIOM M3 ATHX MHOXKECTB PacCMAaTPUBAIOTCS CBONCTBEHHBIE €MY
creruQuIecKue 3a/1a4u U ONepaluu: JeIeHUue HaleIo, OTepUPOBaHNE OCTATKAMHU Ha MHOKECTBE IENbIX YHCET;
0ocoObIe CBOICTBa pAalMOHANBHBIX W HPPAIMOHAIBHBIX YHCEN; apu(METHUeCKue OTepaluu, a Takke
U3BJICUECHHE KOPHS  HATypaJbHOW CTEEHM HAa  MHOXKECTBE KOMIUICKCHBIX  4ucel.  biaromaps
MOCJIEJIOBATEIFHOMY PACHIUPEHUI0 KPYyra HCIOIb3yeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHEHHsSI U1 PElICHUs] Pa3luYHbIX 3a1a4 (HopMHpyeTcs TPEICTaBICHHE O €JUHCTBE MaTEeMaTHKU Kak



HaykKl W e poJiM B TOCTPOCHMM MOJENEH peaqpHOro MHUpPA; HIMPOKO HCIHOIB3YIOTCS 0000IIeHne u
KOHKpEeTHU3aLus.

JIunus «YpaBHEHUsI U HEPABEHCTBA» peAIM3yeTCsl Ha NMPOTSHKEHUU BCETO0 OOY4eHHUs B CTapIIEH IIKOJIE,
IIOCKOJIBKY B KaXkI0M paszzaeie [Iporpammsl IpeaycCMOTPEHO pELICHUE COOTBETCTBYIOIIMX 3a1a4. B pesynbrare
y4auiecs: OBJIAJEBal0OT pPa3IUYHbBIMU METOJAaMH PELEHUS PALMOHAIBHBIX, UPPALIMOHANIBHBIX, IIOKA3aTENbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABEHCTB U CUCTEM, a TAKXKe 3a/1ad, COACPKaIINX
napameTpsl. [lomydyeHHbIE yMEHHUS HIMPOKO HCIOJB3YIOTCS MpPH HCCIEAOBAHUHM (PYHKIHMHA € MOMOIIBIO
MPOU3BOIHOM, MpPH PEIICHUH TNPHUKIAJHBIX 3aJad W 3aJad Ha HAXOXKICHHWE HAMOOJBIINX M HAUMEHBIIUX
3HaueHnd ¢yHkuuu. [laHHas coiep)karenbHas JUHHUS BKIIOYaeT B cels Takke (OPMHUpPOBAHHE YMEHHIA
BBIIIOJIHATh ~ pacu€Tel 1o  ¢opMmynaMm, IpeoOpa3oBaHMsl  PAlMOHAIBHBIX,  HUPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKXKe BBIPAXKEHUM, coiepKalllux CTeneHu U jorapudmel. biaronaps
U3YYEHHIO aredpandyeckoro Mmarepuana IpPOUCXOJUT JalbHEWIee pa3BUTUE aAITOPUTMUYECKOIO U
aOCTpaKTHOTO MBIIUICHUS Yy4aIIuXcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX pacCyXACHUH, paboThl ¢
CHUMBOJIBHBIMH (popMaMH, TPECTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEI B BUJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa npearaer 3pQeKTUBHbIE HHCTPYMEHTHI JIJIs1 PELICHUS MPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a]1a4,
HarJsTHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKUMM M TpaduKW» TECHO NepersieTaercs ¢ JIpyruMHU
JUHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aa€T MOCIIEI0BATEIbHOCTh U3yYeHHs MaTeprana. M3ydenue
CTENEHHOM, MM0Ka3aTeIbHOMU, JJOrapu(MHUUECKON U TPUTOHOMETPUUECKUX (PYHKIMH, UX CBOWCTB M I'paUKOB,
UCIOJIb30BaHNE (YHKUUN N7 pelleHus 3ajady M3 JAPYruX Yy4eOHBIX NMPEAMETOB U pealbHOM KHU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PElIEHUEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE ynensercs (OpMHUpPOBAaHUIO YMEHHs BBIpaXaTrb (OpMyJIaMH 3aBUCHUMOCTH MEXIY pa3Iu4YHBIMU
BEJTMYMHAMHU, HCCIIEI0BATh MOJIyYeHHbIe (YHKIIMHU, CTPOUTh WX rpaduku. Marepuan 3Toil coaepkaTeabHOU
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHHM M HaBBIKOB, MO3BOJISIONIUX BhIPAXKATh 3aBUCUMOCTH MEXKY BETMYMHAMHU
B pa3nu4HOM (opme: aHATUTHUECKOH, rpaduueckoidl U cimoBecHOW. Ero m3ydeHue crnocoOCTBYET pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIIEHHUS, CIIOCOOHOCTH K 00O0O0IIEHUIO M KOHKPETU3ALUH, NCII0Ib30BAHUIO AHATIOTUH.

ConepxarenpHas nuHus «Havama MareMaTH4ecKOro aHaM3a» IO3BOJIAECT CYIIECTBEHHO DPACHIUPUTH
Kpyr KaK MaTeMaTU4eCKUX, TaK M NPUKIAJHBIX 33[a4, JOCTYIHBIX HIKOJBHHKAM, TaK KAK y HMX IOSBISAETCS
BO3MOKHOCTh CTPOUTH T'Pa(UKH CIOKHBIX (QYHKLHH, ONPENeNATh UX HauOOJbIINE U HAUMEHbIINE 3HAYCHMUS,
BBIUUCIIATh IUIOIAAM (GUIYp M OOBEMBI TeJd, HAXOAWUTh CKOPOCTM M YCKOpeHHus npoieccoB. JlanHas
coJZlepKaTeNnbHas JIMHUSA OTKPBIBACT HOBBIE BO3MOKHOCTH ITOCTPOCHMSI MATEMaTUYECKMX MOJENEH peallbHBIX
CUTyallMl, TO3BOJIIET HAaXOJWUThb HAWIydllee pEIIEHUE B MPUKIAOHBIX, B TOM 4YHUCIIE COLMAIBHO-
HSKOHOMHYECKHUX, 33Jadax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHYECKOIO0 aHallu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOIO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaT€MAaTMKH B HayKe, TEXHHKE M HCKYCCTBE. Y4Yalluecs Y3HAIOT O BBIIAIOLIUXCS
pe3yibTarax, HOJy4YE€HHBIX B X0/J€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKd, U 00 UX aBTOpaXx.

CopnepxaTenpHO-MeTOAUYECKast JTMHUSA «MHOXKeCTBa U JIOTMKA» BKIIOYAET B CEO0sl JIEMEHTHl TEOPUU
MHOKECTB U MaTeMaTHYECKOM JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE MPECTABICHUS IPOHU3BIBAIOT BECh KYpPC
IIKOJPHOM MaTeMaTHUKU W Npe[jaraloT Haubosiee YHUBEPCAIbHbIM S3bIK, OOBEAMHSAIOUINI BCe pa3jienbl
MaTEMaTUKU U €€ NPUIIOKEHUHN, OHU CBA3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE NUCLUIUIMHBI U UX IPUIIOKEHUS B
enuHoe 1enoe. [IoaToMy BakHO 1aTh BO3MO>KHOCTH IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATh €T0 I BBIPAXKCHMS CBOUX MbICIEH. J[pyruM BasKHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT INpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHMH M CIIEIOBaHHE
ONPEACIEHHBIM IIPABUJIaM NTOCTPOECHMSI JOKA3aTENbCTB. 3HAKOMCTBO C JIEMEHTAaMH MaTE€MaTHYECKON JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJICHHUS YYaIIMXCsl, TIO3BOJISIET UM CTPOUTh CBOM PACCYXJIEHUS Ha
OCHOBE JIOTMYECKHUX MpaBuJl, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHHS.

B kypce «Anrebpa u Hadaiza MaTeMaTHYECKOTO aHAW3a» HPUCYTCTBYIOT OCHOBBI MaTeMaTH4ECKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BAaHBI CIOCOOCTBOBATH (POPMHUPOBAHMIO HABBIKOB IOCTPOEHUS MOJeNei
peanbHBIX CHUTYyalluii, UCCIENOBaHMSA 3THX MoJielell ¢ MOMOIIBIO ammapara ajreOpbl U MaTeMaTHYeCKOTro
aHaJIM3a, WHTEPIPETALUN NOJYyYEHHBIX PE3yJbTaTOB. Takue 3aJaHMsl BIUIETEHBI B KaXKIblil W3 DPa3AeioB
IIporpaMmsl, OCKOJIBKY BECh MaTepuai Kypca IIMPOKO MCIOJIb3YETCs Ul PEIIeHUs NPUKIaAHbIX 3a1ad. [Tpu
pelIeHNH peaIbHbIX MPAKTUUYECKUX 3a/lad YydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, MCIOJIb30BAaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBATh MpOoOIeMy.
JleaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33a]jad OpraHU3yeTcs B Ipoliecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacuo ywyebnomy miuany B 10 —I11 wxiaccax wusydaercss ydeOHBIH Kypc «Ajnredpa W Havaja
MaTeMaTHYeCKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ce0s CIeIyIOIe OCHOBHBIEC pa3esbl coaepkanus: «Uucna
U BBIUUCIICHUS», «YpaBHEHHS U HEPaBEHCTBay, «DyHKIUU U Tpadukm», «Hauana MaTeMaTnyeckoro aHaau3ay,
«MHOKeCTBa U JIOTHKA.

B Yuebnom miane Ha u3ydeHue YriayOIEHHOTO Kypca aiareOphl M Havyajdl MaTeMaTUYeCKOTO aHalIn3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEIEIO B TEUCHUE KAXKI0TO roJja 00ydeHHsl, BCETro 3a
nBa roga o0ydyeHuss — He MeHee 280 y4eOHbIX 4acoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA YYEBHOI'O IIPEIMETA <«AJITEBPA H
HAYAJIA MATEMATHYECKOT'O AHAJIN3A»

OcBoeHune yueOHOTO npeameTa «Anredpa U Havajga MaTEMaTHUYECKOTO aHaIu3a» JOJDKHO 00ecredrnBaTh
JOCTHKEHHE Ha YpPOBHE CpeIHEero oOmiero o0pa3oBaHUs CIEIYIOIIMX JIMYHOCTHBIX, METAlpeIMETHBIX H
MIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpOorpaMmMbl yueOHOro npeamera «MaremaTnka» XxapakTepu3yrTces:

['paxxgaHCKO€ BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIMM 00YyYaroIIerocss Kak aKTUBHOIO M OTBETCTBEHHOT'O WJieHa
poccuiickoro oOmiecTBa, MNPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJIEHUH, TMpoLedyp TpaxJaHCKOro obmiectBa (BBIOOpHI, OMPOCHI M Wp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COIMATBLHBIMA HHCTUTYTAMH B COOTBETCTBHH C X (DYHKIIMSIMHU ¥ Ha3HAUCHHUEM.

[laTpuoTHYEeCcKOE BOCOUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON IPaXKIAHCKOW MJIEHTUYHOCTH, YBaXXEHUS K IIPOIIOMY U HACTOSIIEMY
pOCCHIiCKOH MaTeMaTHWKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHHSIM POCCUHCKUX MAaTeMaTHKOB H
POCCHIICKOM MaTEMAaTHUYE€CKOM IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JIOCTHXKEHUW B JIPYTUX HAayKax, TEXHOJOTHUSX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOTO Haponaa; chHOPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, STUYECKOIO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HayKu H
JesITeNIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOHYUBOTO OYIYIIEToO.

DCTEeTU4eCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIIOUYasl 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEIIeHUN, PaCCYKICHHI; BOCHPUUMYHBOCTBIO K MAaTEMaTHMUYECKHM AacleKTaM pas3U4HbIX BHJIOB
HCKYCCTBA.

duznyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHMSI NPUMEHATh MaTeMaTU4YeCKHEe 3HAHHUS B HHTEpecax 3J0pOBOrO U
Oe3omacHoro oOpas3a JKHM3HHM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHHUE,
cOaaHCUpPOBAHHBI PEKUM 3aHATHH M OTAbIXa, pEryiaspHas ¢u3nyeckas aKTUBHOCTH); (HU3UYECKOTO
COBEPIICHCTBOBAHUS MPH 3aHATHIX CIOPTUBHO-03/I0POBUTEILHON JIESTEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LIEHHOCTU TPYIOJIO0US; MHTEPECOM K pa3IHuuHbIM cdepam
npodeccnoHaNbHON eATeIbHOCTH, CBA3aHHBIM C MAaT€MAaTUKOW U €€ MPUJIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa30BaHHI0O M €aMOOOpa30BaHHWIO Ha TMPOTSDKEHUU BCEW KU3HU;
TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEHICHUH MPAKTHUECKUX 3a7]a4 MaTeMaTHYECKON HAIIPAaBIEHHOCTH.

OKOJIOTUYECKO€ BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHHEM BIHUSHHS COIHAIBHO-PKOHOMUYECKHX
MPOLIECCOB HA COCTOSHUE TPHUPOJAHON M COLMATBHOM Cpelbl, OCO3HAaHHEM TIJI00ATBFHOTO XapakTepa
OKOJIOTHYECKUX MPOOJIeM; OpUEHTAIMe Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s pelleHus 3aaad B
obnacTu OKpyXaroliel cpeipl, MUIAHUPOBAHUS TOCTYNIKOB W OLEHKH HMX BO3MOXXHBIX TOCIEICTBUN IS
OKpYKaroLEn Cpeibl.

LleHHOCTH HayYHOTO TIO3HAHUS:

C(OPMHUPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHON MPAKTUKH, TIOHUMaHUEM MaTeMaTHYeCKOW HayKu Kak cgepbl YelIOBEYECKOH NesSTeNbHOCTH,
9TamoB €€ pPa3BUTHS W 3HAYUMOCTU JUISI PA3BUTHS IMBWIM3AINH, OBIAJICHHEM S3BIKOM MAaTEMAaTHKU U




MaTeMaTHYeCKONW KyIbTypOH KaK CPEICTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO W
HCCIIEI0BATENLCKYIO eI TEIbHOCTh HHANBHUIyaIbHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHble  pe3yabTaThl  OCBOCHHS  NporpaMMbl  yueOHoro mpeamera «Maremarukay
XapaKTEpPU3YIOTCSl  OBJAJECHUEM  VHUBEPCANbHLIMU  NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHBIMU
KOMMYHUKAMUGHBIMU OCiCMBUAMU, YHUBEPCAIbHLIMU PEZYIAMUBHBIMU OCUCTEUAMU.

1) Vnueepcanvnvie nosnasamensusle oeiicmsus, obecneuusaiom Gopmuposanue 6a308bix KOSHUMUGHBIX
npoyeccos obyuarowuxcs (0c6oeHue mMemooo8 NO3HAHUSL OKPYICAIOUe20 MUpa; NPUMeHeHue I0SUYecKux,
UCCe008aMeNbCKUX ONepayuil, yMeHut pabomamo ¢ ungopmayuei).

ba3oBbi€ JIOTHYECKHE ACUCTBHUS:

® BEISBJISITH W XapaKTEPU30BaTh CYIISCTBEHHBIC NPHU3HAKK MATEMaTHYeCKHX OOBEKTOB, MOHITHMA,
OTHONIICHUIA MEXIy MOHSATUSAMHU; (OPMYITHPOBATH OIPEACICHHS IOHSATHH;, YCTaHABIWBATH CYIICCTBECHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JUIsl 000OIICHHS U CPABHECHMSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHHUMATh, (OPMYITHUPOBATH U TIPEOOPA3OBHIBATH CYKJICHUS: YTBEPIUTECIBHBIE U OTPHUIATEIBHBIC,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE;

® BBLISABJIATH MAaTEeMATHYSCKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTUBOpPEYHUs B (akTax, JaHHBIX,
HaAOJIOJICHUSAX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHUH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHIA;

& JIeNaTh BBIBOJIBI C MCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

& [IPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX YyTBEPKJICHUH (TIpSIMbIE H  OT
MPOTUBHOTO), BBICTPAMBATh APTYMCHTAIMIO, TPUBOJWTH IMPUMEPHI W KOHTPIPHMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

e BBIOMpaTh cOCO0 perieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELIEHUSs, BEIOUpATh
HanboJIee TTOAXOIAINN C YIETOM CAaMOCTOSTEIEHO BBIICTICHHBIX KPUTEPHUERB).

bazoBbIe nccieoBaTeNIbCKUE JICHCTBUS:

® UCIOJIb30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUNH MHCTPYMEHT IMO3HAHUA; (POPMYIHPOBATH BOMPOCHI,
¢bukcupymoone MNpoTUBOpeUne, NpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OpMHUpOBaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

® IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEJOBAaHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, IBJICHHUSI, MpoIiecca, BBIIBICHUIO 3aBUCUMOCTEHN MeX 1y 00BbeKTaMu,
SIBIICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOSITENIbHO (POPMYIUPOBATH 0000IIEHNUS U BBIBOJIBI IO pe3yabTaTaM MPOBEACHHOTO HAOIIOICHUS,
UCCIIeIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTD MOJyYEHHBIX PE3YyIbTaTOB, BEIBOJIOB H 0000IIECHNUI;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MPEAINOJIOKEHUS O €r0 pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanueii:

® BBIABJIATH AePUIUTHI HHGOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U ISl PEIICHUs
3a/1a4u;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJM3HPOBATh, CHCTEMAaTU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB U OPM MPECTABICHUS;

® CTPYKTypUpOBaTh HWHGOPMALMIO, TMPEACTaBIATh €€ B pasnuyHbIX (opMax, WILTIOCTPUPOBATH
rpagu4ecKu;

® OIICHMBATh HAJEKHOCTh HHPOPMAIIMH [0 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbhbie KOMMYHUKAMUGHBIE OelicmEuUsi, 06eCneyusarom cqhopmMupo8aHHOCMb COYUATbHBIX
HABBLIKO6 O6y’{CIIOLL[HXC}Z.

OOreHue:

® BOCIIPHHUMATh U (DOPMYITMPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSMH M IICJISIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATH TIOJTYUYEHHBIN pe3yJIbTarT;

e B X0Jic OOCY)KJIEHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMbI, TPOOIEMBI, pelraeMoii
3aJ]auu, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA TOUCK PEHICHHS, CONOCTABJIATh CBOM CYKICHHUS C CYXICHHUSIMHU
JIPYrUX YYaCTHHUKOB JHajiora, OOHApyKMBaTh pas3iHude M CXOJCTBO TMO3WIMH; B KOPPEKTHOH Qopme
(bopMynHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;



® TIPEACTABIIATH PE3YyIbTAThl PEIICHH 33/1a4H, SKCIIEPUMEHTA, UCCIEIOBAHMS, TPOCKTA; CAMOCTOSTEIHHO
BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YUETOM 33J]a4 MPE3eHTAlH U 0COOCHHOCTEW ayAuTOPUH.

CoTpyIHUYECTBO:

® [IOHUMATh M HMCIOJb30BATh NMPEHUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIBLHOW pabOTHl MPHU PEIICHUU
yueOHBIX 3a/a4; NPUHUMATh LEJIb COBMECTHOHM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacpenensTh BUABI padoOT, JIOTOBAPUBATHCS, OOCYKIATh MPOIECC U pe3yyibTarT paboThl; 0000IIaTh
MHEHHS HECKOJILKHX JTIOJICH;

® Yy4acTBOBAaTh B IPYNIIOBEIX opMax paboTsl (00CYykaeH!Us, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD) H
T.I.); BBINIOJHSATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOM JCWCTBUS C JPYTUMH WiCHAMH KOMAaHJBI,
OILICHUBATh KayeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM YIaCTHHKAMH
B3aUMO/ICHCTBHSL.

3) Vuusepcanvnvle pecynsamusnsle oeiicmeusi, 06ecneuusaiom Gopmuposaniie CMolCi08bIX YCMAHOBOK

U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIAATh IUIAH, aJTOPUTM PENICHUS 3aJa4d, BBIOMPATH CIOCOO pemieHHs] ¢ YIETOM HMEIONIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHHUN ¢ yIETOM
HOBOM MH(}OpMaLIUN.

CaMOKOHTPOJIb:

® BJIQJICTh HAaBBIKAMHU II0O3HABATEIBHOH pe(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICUCTBHA U
MBICITUTEIBHBIX MTPOIIECCOB, HX PE3yJIbTATOB; BJIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIecca
pe3yibTaTa penieHus MaTeMaTHIeCKOM 3a/1a9H;

® IIPCIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUHU 3a/1a4l, BHOCHUTh KOPPEKTHUBHI B
JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAl ICHHBIX ONMIHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHHWBATh COOTBETCTBHE pE3yNIbTaTa IEIH W YCIOBHUSAM, OOBSICHATH MPUYUHBI JOCTHXKCHHS WIIH
HEJIOCTH)KEHHS PE3YIbTATOB JEATEILHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY TPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 kiaace
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e (CB00OJHO OmEpUPOBATH MOHATHSIMH: PallMOHAILHOE YHUCIIO, OECKOHEYHas NepuoanyecKkas Ipoob,
MPOLIEHTBI; UPPALMOHAIBHOE YMUCIO; MHOXKECTBA PALMOHAIBHBIX W JIEUCTBUTENIBHBIX YHCEI; MOJYJIb
JNEHUCTBUTEIBHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PELICHUs MPUKIATHBIX 3a]a4 U3 Pa3IU4HbIX OTpacjeil 3HaHuil u
peanbHOM KU3HHU.

o [Ipumensate npubIMKEHHBIC BBIYMCICHUS, MpaBWJIa OKPYIJICHHsS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHUH.

e (CB000AHO oOmepHpoBaTh IMOHSATHEM: CTENEHb C IIEJIBIM IOKa3aTeJeM; HCIOIb30BaTh MOAXOSIIYIO

(dbopMy 3anucH IeHCTBUTENBHBIX YHCEN ISl PeLICHHS MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHHS TaHHBIX.

CB0OOTHO OTIEPUPOBATH MOHATHEM: ApU(DMETHUECKUN KOPEHb HATYPAIbHOU CTEIICHH.

CB0OOTHO ONIEPUPOBATH MOHITHEM: CTENEHB C PAIHOHATHLHBIM MOKA3aTEIIEM.

CB0OOTHO OTIEPUPOBATH MOHATHAMHU: IOTapU(PM YKCTIa; TECATUYHBIE U HATYpaIbHbIE JOTapu(MBI.

CB0OOTHO OTIEPUPOBATH MOHATHAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apTryMEHTa.

OnepupoBaTh NOHATHAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIOBOIO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

e (CB00OJHO OMEPUPOBATH MOHATHAMMU: TOXKJIECTBO, ypaBHEHUE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPaBHEHUS
U YPAaBHEHUA-CIIE/ICTBYS; PABHOCUIIbHBIC HEPABEHCTBA.

e [IpuMeHATH pa3IUYHBIE METOJAbl PEUICHUS PAIMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX YpPaBHEHU;
IIPUMEHATH METOJL UHTEPBAJIOB JUIS PELLICHUs HEPABEHCTB.

e (CB00OIHO OmEpUpPOBaTh MOHATHSMU: MHOTOWIEH OT OJHON NEePEMEHHOW; MHOTOWIEH C ILEJIbIMU
KO3 PUIIMEHTaMH, KOPHU MHOTOWIEHA; MPUMEHSTh JeJIeHHEe MHOTOYJIeHAa HA MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera mis pemenus 3anad.



CB00OHO OMEpHPOBATh MOHATHSIMM: CHCTEMa JIMHEHHBIX YpaBHEHMI, MAaTpHIA, ONpPEICITUTENb
MaTpulbl 2 X2 M €ro reoOMETPUYECKHIl CMBICI; MCIOJIb30BaTh CBOMCTBA ONpEAENUTENs 2 X 2 Juid
BBIYMCIIEHUS €r0 3HAUYECHUS, IPUMEHSTh ONPEACIUTENN ISl PEICHNUs CUCTEMbI JIMHEWHBIX YpaBHEHUN;
MOJIENIUPOBATh pEajbHbIE CHUTYallMM C IOMOILBIO CHCTEMbl JIMHEHHBIX YpaBHEHHMH, HCCIIEOBATh
IIOCTPOCHHBIE MOJEIN C IOMOLIBI0 MAaTpULl U ONPEAEIUTENEH, HHTEPIPETUPOBATH IOJYYEHHBIN
pe3yibTar.

Hcnonp30BaTh CBOWCTBA ISHCTBUI C KOPHIMU IS TPEOOpPa30BaHUS BEIPAKECHUI.

BoinosHATe 1peoOpa3oBaHUs YUCIOBBIX BBIPAKEHHUH, cCOAEpXKallUX CTEHEHH C paluOHAIbHBIM
IIOKAa3aTEeJICM.

Hcnons3oBathk cBOKCTBA Jorapu(MOB is peoOpa3oBaHus JOrapu(pMHUIECKUX BEIPAKECHUH.

CB0OOMHO ONEpPHPOBATH TMOHITHAMHU: HpPpAIMOHAIBHBIC, I[OKAa3aTeJIbHBIE W JIOTapu(pMHUECKHE
YpaBHEHHUS; HAXOUTh UX PELIECHUS C TIOMOILbIO PABHOCUJIbHBIX IIEPEX0I0B WM OCYILECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJBI JUIsl MpeoOpa3oBaHUS TPUTOHOMETPUUYECKHUX
BBIPAKCHUI.

CB0OOOJTHO omepupoBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE; NPUMEHATh HEOOXOIUMbIe
(bopMyIIbI 111 pELIEeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHHUH.

MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE anredpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA 110 YCJIOBMIO 3aJa4M, MCCIEN0BATH MOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM ammapara
anreOpsl.

DOyHKIUHN U TpadUuKH

CBoOO/IHO omepupoBaTh MOHATUSAMHU: (YHKIUS, CHOCOObI 3amaHusl (YHKIHMH; B3aUMHO OOpaTHbBIE
GbyHKIMKM, KoMIo3ulus (YHKIMM; rpa@uk (GYHKIMHM; BBINOJHITH 3JIEMEHTapHbIE MpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

CB00OHO ONEPUPOBATH MOHATUSAMU: OONACTh ONPENEIICHUS] U MHOKECTBO 3HAUCHUH (QYHKIMH, HYJIU
(GyHKLMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

CB0OOAHO OmepUpoBaTh MOHATUAMHU: UYETHBIE M HEYETHBbIC (DYHKIMM, NEepHOAUYECKHE (QYHKIIUH,
IIPOMEXYTKM MOHOTOHHOCTH ()YHKLHH, MaKCUMyMbl W MHUHMMYyMbl (QYyHKLIUH, HauOojbliee U
HauMEHblIIee 3HaYeHNne QYHKIMY Ha IPOMEXYTKE.

CB0OOHO OmEpUpPOBaTh MOHATHSMM: CTENEHHass (DYHKUMS C HAaTypaJdbHBIM M LEJIBIM IOKa3aTelleM,
rpaduK CTENEHHON (YHKIUHU C HATYpalbHBIM U LEJIBIM IOKa3aTesneM; rpaduk KOpHs N-0i CTENeHU Kak
(GyHKIMU 00paTHOM CTENEHU ¢ HATypajlbHbIM IIOKA3aTENIEM.

OmnepupoBaTh MNOHATUSAMM: JIMHEWHHas, KBaJgpaTU4Has M JPOOHO-IMHENHHass (YHKIMM; BBINOJIHATh
3JIEMEHTApHOE MCCIIEI0BAaHNUE U TOCTPOEHHUE UX I'PapUKOB.

CB0060HO omnepupoBaTh MOHATUSAMU: IOKa3aTeNbHass U Jorapudmuyeckas (QyHKLUUHU, UX CBOWCTBA U
rpauKy; UCII0JIb30BaTh UX rpauKU AJIs PELICHUs] ypaBHEHU.

CBoOO#HO  omepupoBaTh  MOHATHSAMHM:  TPUTOHOMETpUYECKas  OKPYXHOCTb,  OIpeE/eieHue
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa.

Hcnonb3oBatk rpaduku GyHKIUHN A1 MCCIe0BaHUs IPOLIECCOB U 3aBUCUMOCTEH IpU pellieHuH 3a/1a4
U3 Jpyrux y4eOHBIX MPEIMETOB W pPEalbHOM XHM3HH; BbIpaXaTh (OPMYIaMU 3aBUCHUMOCTU MEXIY
BEJIMYUHAMU.

Hagaja MaTeMaTH4eCKOI0 aHAJINA3A

CB00OHO OIEpUPOBATH MOHATUAMH: apudMeTHYecKas U TeoMeTpHYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBaroIIasi reoMeTpudecKas MporpeccHst; JIMHEHHBINH U SKCIIOHEHIIUAIBHBINA POCT, (hOpMyIIa CIIOKHBIX
MPOLIEHTOB; UIMETh MPECTABJICHUE O KOHCTAHTE e.

Vcnonp30BaTh NpOrpeccuu Ui pellieHHsl peaibHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

CB000HO ONEpHPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/laHUs MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE M OTPAaHUYEHHBbIE  IOCIENOBATENbHOCTH; TOHUMAaTb  OCHOBBI  3apO’KICHUS
MaTeMaTHYeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

CB000OHO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMH; TOYKM paszpbiBa rpaduka (QyHKIHNH;
aCUMIITOTHI rpaduka GYHKIUH.

CB000OHO omepupoBaTh MOHATHEM: (YHKLHMS, HENpepblBHAs Ha OTpE3Ke; IPUMEHSTh CBOMCTBa
HENpepbIBHBIX (DYHKIMN JJIS pelIeHus 3aaay.

CB00601HO OnIepUpPOBATh MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHbIE (DYHKIINHU, KacaTeabHast K rpaduky

GbyHKIUH.



Bbraucnare mpou3BOJHBIE CYMMBI, TPOHM3BEACHUS, YaCTHOTO M KOMIO3WLIMUH JBYX (YHKIMIA; 3HATH
MIPOU3BO/IHBIC DIIEMEHTAPHBIX (PYHKITHI.
Hcnonbs30BaTh TEOMETPUUECKUH U (PU3NUECKUI CMBICT IIPOU3BOTHOM /ISl peIIeHUs 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00601HO OTIEpUPOBATh MOHATUSMH: MHOXKECTBO, ONIEPAIIMH HA/l MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjs ONMCAHMs peajbHbIX IPOLIECCOB U SBJICHUM,
IIPU pELICHNUH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

CB00OOHO OmEpHpOBaTh MOHITHUAMHU: OIPENACICHUE, TEeopeMa, ypaBHEHHE-CIEJCTBHE, CBOICTBO
MaTeMaTH4eCKOro 00BbEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

11 xkaacc
‘Inc.na M BBIYUCJICHUA

CB0OOIHO OmEepUpOBATh NOHATUSMHU: HATYPAJIBHOE U 1I€JI0€ YMCII0, MHOYKECTBA HATYpPAJIbHBIX U LIEJIBIX
qucell; UCIONb30BaTh NMpu3Haku aenumoctd nensix yucesn, HOJl u HOK HaTypanbHbIX umcen s
peuienus 3a1ad, IPUMEHATh aropuT™M EBKInaa.

CB0OOTHO onepUpOBaTh MOHATHUEM OCTaTKa M0 MOAYIIO; 3alIUChIBAaTh HATYpaJIbHbIE YUCIIA B PA3JIMUHBIX
ITO3UIIMOHHBIX CUCTEMaX CYUCIICHMUS.

CBOOOJIHO oOmepupoBaTh MOHATUSAMU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO KOMIUJIEKCHBIX YHCET;
MIPE/ICTaBIATh KOMIUIEKCHBIE YHCla B anreOpandyeckoil W TpUTOHOMETpUYecKo (opme, BBIOJIHATH
apudmeTryecKue onepaniui ¢ HUMU U U300pa)kaTh Ha KOOPJINHATHON MJIIOCKOCTH.

YpaBHeHHUsI U HEPABEHCTBA

CBoOogHO oOmEpUpOBaTh TMOHATHUAMH: HPPAIMOHAIBHBIE, TOKa3aTeIbHbIE H JIOTapu(OMUUECKHE
HEPaBEHCTBA; HAXOJUTH UX PEIICHUS C TIOMOIIBIO PABHOCUIIBHBIX ITEPEX0IOB.

OcymiecTBIATh 0TOOP KOPHEH MIPH PEIIEHUU TPUTOHOMETPHUIECKOTO YPaBHEHUS.

CBoOOIHO omepupoBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAMMBIE
(bopMyIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBoOOHO omepupoBaTh MOHSTUSIMH: CHUCTEMa M COBOKYINHOCTb YpPaBHEHHH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbI M CHUCTEMbI-CJIECJICTBUS; HAXOIUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pemats panmonanbHble, HppallMOHATIBLHBIE, TOKA3aTENbHbIE, JIOTApU(PMUUYECKHE U TPUTOHOMETPHY ECKUE
YpaBHEHHUS U HEPABEHCTBA, COJIEPIKAIe MOIYIIH U MapaMeTpPhl.

[IpumensaTh rpaduueckue METOAbl JUIsl pEHIeHHs YpaBHEHUH W HEPaBEHCTB, a TakkKe 3aaad ¢
napaMmeTpamu.

MopnenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHMUS,
HEpPaBeHCTBA W HX CHCTEMbl [0 YCJIOBHUIO 3aJaud, MHCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYUYEHHBIH PE3yabTaT.

DyHKUUH U TPapUKHU

Crpoutp rpadukyd KOMOO3MIMU (YHKIHMA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS M CBOMCTB
KOMITO3UIIMH JABYX (DYHKIUH.

Crtpoutb reomeTpuyecKkue 00pas3bl ypaBHEHUN U HEPABEHCTB HA KOOPIMHATHON TUIOCKOCTH.

CB0OOOTHO ONIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUYECKUX (DYHKITHI.

[TpuMeHITh GYHKINU A1 MOACTUPOBAHUS U UCCIIEI0OBAHUS PEATbHBIX MPOIIECCOB.

Hagana MmaTeMaTH4eCKOI0 aHAJINA3A

Hcnonb30BaTh NPOU3BOIHYIO TSl HCCIEOBaHUS (DYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMeHbIIee 3HaueHUs (QyHKIIMU HEeNpPEepbIBHON Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJHYIO ISl HAaXOKJICHHUS HAMJIYYIIEro pEelIeHHs B MPUKIAJHBIX, B TOM 4YHCIe
COLIMAJIbHO-9KOHOMHUYECKHUX, 3aj[ayax, JUlsl ONpeJeseHUsI CKOPOCTH U YCKOPEHHs Mpoliecca, 3aJJaHHOTO
bopmynoit mim rpagukom.

CB0oOOHO omepupoBaTh MOHATHUAMHU: IE€pBOOOpa3Has, ONpEAeNEHHBI HHTErpaj; HaXoAUTh
nepBooOpa3HbIe AMEMEHTAPHBIX (PYHKUIUN U BBIYUCIATH HHTErpal no ¢popmyne Herorona—Jleitbuuma.
HaxonuTh miomaay miockux Guryp u o0bEMBI T ¢ TOMOIIBIO HHTErpaa.

Wmerp mpexacTaBieHMe O  MATEeMaTHUYeCKOM  MOJEIMPOBAHMM Ha  TPUMEpPE  COCTABJICHHS
middepeHnanbHbIX ypaBHEHUH.



e Pemare nmpukiagHBIe 3324, B TOM YHCJIEC COIUAIBHO-YKOHOMHUYECKOTO M (PH3UUYECKOTO XapakTepa,
CpeICTBaMHU MaTEMAaTUYECKOI0 aHAJIN3a.

COJAEPKAHME YYEBHOI'O KYPCA (I1IO TOAAM OBYYEHMUA)

10 xaace
Yucsia 1 BBIYUCIECHUS

Paumonaneubie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE MTEPUOIUUECKUE
npoou. [Ipumenenne qpoodeii 1 MPOIEHTOB IS PEIICHHUS TPUKIIATHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel 3HAaHUH U
peanbHOM JKU3HHU.

JleiictButenpHble uyucia. PannoHanbHble W HUppallMOHANIbHBIE 4yuciaa. ApudMETHYECKUE ONEpaluu ¢
JNEHUCTBUTENBHBIMU UncaaMu. Moayib IEHCTBUTEILHOTO YUCHIa U ero cBoicTBa. [IpubamkEHHbIC BEIUUCICHNUS,
MpaBUJia OKPYTJICHUS], MPUKUKA U OIICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp c¢ uensiM mnokaszareneM. bunom Heiotona. Mcnonb3oBanue mnoaxonsmeil (opMbl 3amucu
JNEHUCTBUTENBHBIX YUCEN IJIsl PEIICHUS TIPAKTUYSCKUX 3a/1a4 U TIPE/ICTABJICHHS JTAHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Cremnenpb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHD C JCHCTBUTEIBHBIM MOKA3aTEIIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsiTuuabie U HaTypaIbHBIC JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCJIIOBOT'O apryMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHT€HC
YHUCJIOBOTO apryMEHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHUsA. PaBHOCHIILHBIE
yYpaBHEHUS U YpaBHEHUS-CIEACTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHHS MEJbIX U IPOOHO-PANMOHATLHBIX YPaBHEHUN U HEPaBEHCTB. MHOTOUYJICHBI
OT OJHOM mepeMeHHOM. JlelleHne MHOrouwieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorouneHnsl ¢
nensiMu Kodddunmnertamu. Teopema Buera.

[IpeoOpa3oBanHus YUCIOBBIX BBIPAKEHHH, CONEPIKAIINX CTENEHU U KOPHHU.

Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEHICHUS NTOKA3ATEIbHBIX YPAaBHEHUM.

[IpeobpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHHS JIOTAaPUPMHUUECKUX YPABHEHHH.

OcHoBHble TpuroHomerpuueckue ¢Gopmyinsl. IIpeoOpazoBaHrne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Penrenne TpuroHoMeTpUYECKUX YpaBHEHUN.

Pemienue cucrem JMHEHWHBIX ypaBHEHMH. MaTpuiia CUCTEMbl JIMHEHHBIX ypaBHEHHU. OmnpenenuTtelib
MaTpulbl 2X2, €ro TreOMETPUYECKHMH CMBICI U CBOWCTBA; BBIYMCICHHE €ro 3HA4YeHUs, IPUMEHEHUE
ONPENEIUTENs JUIsl PELIEHUs CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PemieHue NmpukiagHbIX 3a7ad ¢ MOMOUIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHU. MccneqoBanue NOCTPOEHHOM MOJIEH C IIOMOIIBIO MAaTPULL U ONIPEAEIIUTEIICH.

[locTpoeHre MareMaTHYECKHX MOJENIEW peaJlbHOM CUTYallMM C IMOMOILBIK) YPAaBHEHUU W HEPABEHCTB.
[IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUI0O MAaTEeMaTHYECKUX 3a/a4 U 3a/1a4 U3 Pa3NUYHbIX obOiacTeit
HayKHU U peaIbHOU KU3HH.

DyHKUUH U ITPaUKHU

OyHK1Ms, crocoObl 3aaanus Gynknuu. B3anmuo obparusie pynkuun. Kommnosunus dynknuii. I'padux
byHKIMH. DIeMeHTapHbIe peoOpa3oBaHus rpa@uKoB PYHKIUH.

Ob6nacte ompeneneHus M MHOXKeCTBO 3HaueHW ¢yHkuuu. Hymu ¢yakuun. IIpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIE U Heu€THble QyHKuMU. [lepuoanyeckue ynkiuu. [IpoMeKyTKu MOHOTOHHOCTH
¢byHkuu. Makcumymbl ¥ MUHUMYMBI (yHKIMU. HauOonbiiee u HauMeHbllee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

JluneitHasi, KBagpaTU4YHasi U OPOOHO-THHEWHAs YHKIHMU. DIEMEHTapHOE HCCIEIOBAHUE U TMOCTPOCHHE
UX IrpauKoB.

CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IIENbIM MOKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk
KOpHS N-0i CTENeHH KakK (PYHKIIMH OOpaTHOW CTENEHH ¢ HATypallbHBIM MOKa3aTelleM.

[TokazarenpHas u Jorapudmuueckass GyHKIMH, UX CBoWcTBa M rpaduku. Mcmonb3oBanue rpadukoB
GbyHKIUH U1 pelieHus] ypaBHEHHH.

TpuronomeTtpuueckass OKPYXKHOCTb, ONpEICICHUE TPUTOHOMETPUUYECKUX (PYHKIMA  YHUCIOBOTO
aprymMeHra.

OYHKIMOHATBHBIE 3aBUCHUMOCTH B PEANTbHBIX MPOIECcCax U SIBICHUSX. | paQuKu peanbHBIX 3aBUCUMOCTEH.



Hayana maTeMaTH4eCcKOro aHajm3a

IlocnenoBarenpHOCTH, CHIOCOOBI 3a/aHusl MOCIEAOBaTENbHOCTEN. MeTon MaTeMaTHUYeCKOM WMHIYKIUH.
MOHOTOHHBIE U OrPaHUYEHHBIE IIOCIEA0BATEIBHOCTU. VICTOpUS BO3ZHMKHOBEHHsS MAaTEMaTUYECKOIO AaHAJIA3a
KaK aHaIn3a OECKOHEYHO MaJIbIX.

Apudpmernueckass M TEOMETpPHUECKass mporpeccud. beckoHeyHO yObIBaromas TIeoMeTpHyYecKast
mporpeccus. Cymma  OeCKOHEYHO  yOBIBAIOIIEH  TeoMeTpuyeckoi  mporpeccud.  JIMHEHHBIA  H
JKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOKHBIX IIPOLEHTOB. MCHonb30BaHHE IIPOrPECCHM UL
pelnieHus peasIbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

HenpepeiBable GpyHKIMu 1 ux cBoiicTBa. Touku pasppiBa. AcuMnToTH rpadukoB ¢yHknmii. CBoiicTBa
(GyHKIMI HempephIBHBIX Ha OTpe3Ke. MeToJ MHTepBaIOB Ul pEUICHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HeNpepbIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBas m BTOpas mnpou3BogHbIE (QyHKIHH. OnpeneneHue, reoOMETPUYeCKHd U (PU3HUYECKHA CMBICT
IIPOM3BOJIHON. YpaBHEHHE KacaTelnbHON K rpaduKy QyHKIIHH.

[IpousBoHbie 3emeHTapHbIX pyHKIUN. [Ipon3BoHAsS CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
GyHKIMH.

MHoKecTBa M JIOTHKA

MHo3xecTBO, onepalnuy HaJ MHOXKECTBaMHU U MX cBoicTBa. Jluarpammsl Diinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO aIlapara JJIis ONHACAHUs PEABHBIX MPOLECCOB U SBJICHUM, IIPA PELICHUU 3a/1a4
U3 IpYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTeMaTH4YeCKOro OObEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCUJIBHBIE YPABHEHUS.

11 kaace

Yucaa v BIYMCICHUS

Harypaneuble u nensie uncna. [Ipumenenne mnpusHakoB aenuMoctd nenbix yucen, HOJ m HOK,
OCTaTKOB IO MOJYJI0, anroputMa EBknnaa s peleHus 3a4a4 B LEJIbIX YUCIIax.

KommnekcHeie yncna. AnreOpanyeckass U TpUrOHOMeTpUYeckas (OpMBbI 3alMCU KOMIUIEKCHOTO 4HCIIA.
Apudmernyeckue oOmepalud C KOMIUIEKCHBIMM uuciaMH. M300pakeHue KOMIUIEKCHBIX YHCEeNl Ha
KOOpJAMHATHOW 1ockocTh. @opmyna MyaBpa. KopHu N-o0il creneHn U3 KOMIUIEKCHOTO uucia. [IpumMeneHue
KOMIIJIEKCHBIX YHCEN JUTsl pelieHns (PU3NUecKUX U TeOMETPUUECKHX 3a/1au.

YpaBHeHHs] M HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHUN M HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-CIIEJICTBHUSL.
PaBHOCHIIBHBIE HEpaBEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOUIBI0 TPUTOHOMETPHUUECKON OKPYKHOCTH.
Penrenne TpuroHoMeTpru4ECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HWPPALHOHAIbHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpuMeHeHne ypaBHEHUM, CHUCTEM M HEPABEHCTB K PEUICHUI0 MaTeMaTHYEeCKUX 3a7ad U 3aJad H3
pa3IMYHbBIX 00JaCTel HAYKH U pEalIbHOM JKU3HU, MHTEPIIPETALIUS MTOJTyYEHHBIX Pe3yIbTaTOB.

DyHKUUH U ITPapUKHU

I'padux xomnosunuu ¢yHKuil. 'eomerpuueckre oopa3bl ypaBHEHUI 1 HEPaBEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'paduueckue MeTOIbl pelIeHHs] YpaBHEHUH U HepaBeHCTB. I'paduueckre MeToAbl pelleHHs 3a/1ad C
rnapamMeTpamu.

Hcnonb3oBanue rpadukoB (yHKUMH A7 MCCIeOBaHMS MPOLECCOB U 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 JAPYTUX YUEOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hauvana maTteMaTn4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOTHON K MCCIeI0BaHMIO0 (YHKIMH HAa MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHue
HauOOJIBIIEr0 ¥ HAUMEHBIIETO 3HAYCHUH HeNpepbIBHON (DYHKIIUM Ha OTpE3Ke.

[IpuMeHeHre NPOU3BOJHON I HAXOXKACHMS HAWIYYIIEr0 pEIIeHHWs B MNPUKIAAHBIX 3aJadax, Ajs
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3a1aHHOT0 GOpMYIIOH Uit rpaduKkoM.



IlepBooOpa3Has, OCHOBHOE CBOHCTBO IepBooOpa3HbIX. llepBooOpasHble 3JIEMEHTApHBIX (DYHKIIHA.
[TpaBuiia HaX0XACHUS TEPBOOOPAHBIX.
WNuterpan. ['eomerpuueckuii cMbIca WHTErpana. BeraucineHue omnpenenéHHOro MHTerpana mo Qgopmysnie

Herorona—1JleiiOanna.
[TpumeneHne uHTErpaia Ui HaXOXKIACHUS TUIOMIAACH MIOCKUX GUryp 1 00bEMOB T€OMETPHUUECKUX Tell.
[Tpumepsr pemenuit audQepeHnnanbHbIX ypaBHEeHUH. MareMaTHUecKoe MOJIEIMPOBAHUE PEATbHBIX

MIPOLIECCOB C MOMOIILI0 AUPPEPEHITNATHHBIX YPABHCHHIA.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJIAM OBYYEHMUS)

10 xaacc (140 yacoB)

HasBanmue pasgena OcHoBHOE coaep:kaHHe pasjaesa OcHoBHBIE BU/bI AeATeJIbHOCTH
(xosMUecTBO (TeMBbI) 00yyarImuxcs
4acoB)
MHO%€ecTBO MHO3%€eCTBO, orepanuu HaJ | Mcnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JENCTBUTEIBHBIX MHOX€CTBAMH M HUX  CBOWCTBA. | anmmapar JJis OMHMCAaHMsI X0J1a pEeLICHUs
YHCeN. JnarpaMmsl Diinepa—BenHa. | MaTeMaTHYECKUX 3a/1a4, a TAK)KE peaTbHbIX
MHoOro4ieHsl. [Tpumenenne TEOPETUKO- | TPOIIECCOB U SIBJICHU.
PanmonanbsHbie MHO)KECTBEHHOTO  ammapara s | OnepupoBaTh NOHSATUSIMU: PAllIOHATBHOE
ypaBHEHUS U penieHus 3aaay. YUCII0, OECKOHEYHAs IEPHOIUIECKast TPOOb,
HEPaBEHCTBA. PanmonanbHbie quclia. | IPOLEHTHI; UPpAlMOHAIBHOE U
CucreMbl OOBIKHOBEHHBIE U ACCITHYHBIC TPOOH, | IEHCTBUTEIHHOE YHCIIO; MOIYJIb
JTUHEWHBIX MIPOTICHTHI, OeCKOHEYHbIE | IEMCTBUTENHLHOTO YNCIIa; MCMOJAb30BaTh 3TU
ypaBHEHUH nepuoandeckue apobu. [IpuMeHeHue | MOHSTHS MPH MPOBEACHUN PACCYKACHUN 1
(28 ) npoOell W TPOIEHTOB I PEUICHUs | T0Ka3aTeIbCTB, MPUMEHATH IpO0H 1
MPUKIIAHBIX 33/1a4. MIPOLICHTHI JUIsl pEIECHUs TPUKIIAIHBIX 33/1a4 U3
JlelicTBUTEbHBIE YHUCTA. | pa3IMYHBIX OTpaciell 3HaHUW U pealibHOU
PanvioHaneHble W HMppalMOHAIBHBIC | JKU3HU.
yrcna. Apudpmernueckue onepanuu ¢ | Menoab3oBats npubInxkEHHbIE BBIUUCICHUS,
JNENCTBUTEIBbHBIMU YUCIaMH. MOIynb | MpaBWiIa OKPYIVIEHHS, TNPUKUAKY U OLIEHKY
JNEUCTBUTEIBHOTO  4YHMCJIAa W €ro | pe3yjbTaTa BBIYMCICHHIA.
CBOWCTBA. [Tpubmkénnpie | [IpuMeHATH pa3IMYHBIE METOAbl PELICHUS
BBIYKCIICHUS, TpaBUJIa OKPYIJICHHS, | pAlIMOHANBHBIX M JPOOHO-PAlMOHAIBHBIX
NpUKHJIKA U OLIEHKAa pe3yjbTaTa | ypaBHEHUW; a TAaKXKEe METOJ HHTEPBAIOB IS
BBIYMCIICHUH. pelIeHUsI HEPAaBEHCTB.
OcHOBHBIE METO/IbI pEIICHHS LeJbIX U | OnepupoBaTh NOHATUAMM: MHOTOWIEH OT
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUN W | OJHOM MEpEeMEHHOM, ero KOpHU; MPUMEHSATH
HEpPaBEHCTB. MHOrowieHbl OT OJHOU | JI€JI€EHUE MHOTOYJIEHA HA MHOTOYJIEH C
NepeMeHHOM. JleneHue MHOrowieHa | octaTkoM, Teopemy besy u reopemy Buera nns
Ha MHOTOWIEH ¢ OocTatkoM. Teopema | pemieHus 3agau.
bezy. Mmnorounensl ¢ nensiMua | OnepupoBaTh NOHATHAMMU: cucreMa
koadunmentamu. Teopema Buera. JIMHENHBIX YpaBHEHUH, MaTpula,
Pemienne cucrem MMHEUHBIX OIpeNeTUTENb MAaTPHILIBIL.
ypaBHeHUH. MaTpuia cucTeMsl Hcnoan3oBaTh CBOMCTBa OmNpenenuTens 2X2
JIMHEWHBIX ypaBHEHUHN. OnpeaenuTenp | A BBIYUCICHUS €ro 3HAYEHUs, NMPUMEHSITh
MaTpULbI 2X2, €ro reOMETPUYECKUMA ONpeNeNnuTeN Ui  pPEUIeHUs  CHUCTEMBbI
CMBICJI U CBOWCTBA; BBIUUCIIEHUE €r0 JMHEWHBIX YpaBHEHUMH.
3HAUYEHMS; IPUMEHEHUE onpeaenurtens | MoaeaupoBaTh peajbHbIE CUTYalluu ¢
JUISl pEeLIEHUS CUCTEMbI JIMHEHHBIX MOMOIIIbIO CUCTEMBI INHEWHBIX YPABHEHUH,
ypaBHeHUH. Perenne npukinaaHbx HCCJIeN0BATH IIOCTPOEHHBIE MOJIENH C
3a/1a4 C MOMOILBIO CUCTEMBI MOMOIIIBIO MATPHUI] U OTIpEACTIUTENEH,
JIMHEWHBIX YpaBHEHUN HHTEPNPETUPOBATH MOJIYYCHHBIN pe3ylbTaT
OyHKIUU U OyHK1Ms, criocoOb! 3amanus GyHKIun. | OnepupoBaTh NOHATHAMM: QYHKITHS,
rpaduKu. B3aumuo o6patHble QyHKINU. crnocoObl 3a71aHus QYHKLIUHU; B3AUMHO
Crenennas Komnosunus ¢pynkimii. ['papuk oOpartHble GYHKIIUU, KOMIO3ULHKS (HYHKIIUH,




(GYHKIHS C IEeTBIM

¢byHKIMU. DeMeHTapHbIe

rpaduk GyHKIUHU, 00JaCTh ONPENEICHUs 1

[I0Ka3aTesieM npeoOpa3oBaHus TpapuKOB GYHKIMN. | MHOKECTBO 3HAYCHUN (DYHKIUH, HYIH
(12 3) OO6nacTp onpeneneHuss © MHOKECTBO | (DYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
3HayeHud pyHkuuu. Hynu QyHKuu. | TuHeHHas, KBaapaTuyHast, IpoOHO-THHEHHAs U
[IpoMexyTKH 3HAaKOTIOCTOSIHCTBA. cTerneHHast (pyHKIHH.
Yérupie 1 HEUETHBIE (DYHKLIUU. BbINOJHATHL 3J€MEHTapHBIE NPEOOpa30BaHUS
[Mepuoauueckue QyHKINU. rpadukoB QyHKIUH.
[IpomexxyTKr MOHOTOHHOCTHU 3HaTBh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
¢GbyHKIMH. MakCUMyMBI 1 MUHIMYMBI | HEYETHOCTD (DYHKIINH, TIEPHOMIHOCTD
¢bynkuuu. Hanbonpmiee n HanMeHbIiee | pyHKIHH, HAXOAUTb TIPOMEKYTKH
3Ha4YeHne (GYHKIUHU HA TPOMEKYTKE. MOHOTOHHOCTH (DYHKIIMH, MAKCHMYMBI
Jluneiinas, KBagpaTH4HAs W JpOOHO-| MUHUMYMBI (DYHKIIMH, HanOOJIbIIee 1
nuHeHHas (QYHKIUH. OJeMeHTapHOe| HauMeHbIee 3HaueHne QyHKIUU Ha
HCCIEeN0BaHuE u MIOCTPOCHUE| TPOMEXKYTKE.
rpauKoB 3TUX QYHKIUH. ®opMyIHpOBaTh HUILTIOCTPUPOBATH
Crenenp C wLedbIM  TOKa3aTeleM. | rpa)Myecky CBOWCTBA JIMHEWHOM,
bunom HeroroHa. KBaJIpaTUYHOM, TPOOHO-ITMHEWHOU 1
CrenenHast (yHKIMS C HATYpaJbHBIM | CTETIEHHON (YHKLHH.
U 1eNbIM NokasareneM. E€ cBoiicTBa u | Beipaxkars ¢gopmynamMu 3aBUCUMOCTH MEXIY
rpaduk BEJIMYMHAMU.
3HaTh onpeaeseHNe U CBOMCTBA CTEIICHHU C
LEJIBIM TI0Ka3aTeNieM; OAX0IAIIYI0 hopMy
3aMMcy JeHCTBUTENBHBIX YHUCEN JUISl pelIeHUs
PAKTHUYECKUX 33/1a4 U MPEJCTABJICHUS JaHHbIX
Apudmernueckuit | ApudmMeTnuecKkuii KopeHb | PopMyJIMpPOBaTh, 3anMCbIBATH B
KOpEHb N-0i HATypaJbHOW  CTENEHH M  €ro | CAMBOJMYECKOH (opMe U HCIOJIb30BaTh
CTEIECHMU. CBOMCTBA. CBOWCTBa  KOpHS n-ou CTEIIEHU i
Uppanmonaneusie | [IpeobpazoBanus YHCIIOBBIX | TPeoOpa30BaHUsI BBIPAKCHUI.
YPaBHEHHUSA BBIPAKEHUH, cofepxaimux creneHn u | Haxoaurs peleHns UpPpalMOHAILHBIX
(18 ) KOPHHU. YpaBHEHUH C TOMOIIBIO  PABHOCHUIILHBIX
HppannonansHbie YPaBHEHUS. | IEPEXONOB MM  OCYILECTBISAA  IPOBEPKY
OcHoBHbIE METOIbI pelIeHns | KOpHEH.
VpPpalMOHAIBHBIX ypaBHeHud. | CTpouTh rpaduk (QyHKUMH KOpHS N-0if
PaBHOCHIIBHBIE IIEPEXO/bl B PELICHUU | CTENEHH Kak oOpaTHOW [uid (QyHKUMU CTENEeHU
MPPpalMOHAJIBHBIX YPaBHEHUM. C HaTypaJbHBIM II0KA3aTeIEM
CpoiictBa u rpaduk KOpHSA N-0H
CTeNeHW KaKk (YHKIUU OOpaTHOM
CTEIICHH C HATYPAJIbHBIM MI0KA3aTeIEM
ITokazarenpHas Crenenn c panyoHanabHBIM | @OPMY/JIMPOBATh ONpPeeJIeHHe CTEINEHU C
byHKLHS. II0Ka3aTeJIeM U €€ CBOWUCTBA. palOHaIbHBIM IIOKA3aTEIEM.
Iloka3zarenpHble [Toka3zaTtenbHast pyHKIMS, €€ cCBOMcTBA | BhimonHAT, ~ mpeoOpa3oBaHUs ~ YHUCIOBBIX
ypaBHEHUS u rpadpuk. Mcnonp3oBaHue rpaduka | BBIpaKEHUH,  coJAepXkalluX  CTENEeHu ¢
(10 9) (GyHKUUY U151 pellieHUs] ypaBHEHHH. palOHAIbHBIM IIOKA3aTENEM.
IToka3zarenpHble ypaBHeHus. | Mcnoab3oBate unudpoBbie pecypebl A
OcHoBHbIE METOIbI peleHust | moCcTpoeHus rpaduka nokaszaTeabHOH QyHKIMK
[IOKA3aTeIbHBIX YPaBHEHUU U U3Y4EHHUs €€ CBOMCTB.
HaxoauTe pemieHusi noka3aTeabHbIX
yYpaBHEHUH
Jlorapupmuueckas | Jlorapudm uucna. CoiicTBa JlaBaThb omnpejaesenue jorapudma yncna;
byHKIHS. norapu¢ma. [lecatnunsie u JIECATUYHOTO M HATypalbHOTO Jiorapudma.
Jlorapudmuueckue | HaTypaibHbIE JOrapu(MBL. Hcnoan3oBath cBoiicTBa TorapudmoB Juist
ypaBHEHUS [Ipeobpa3oBaHue BBIpaKEHUI, npeoOpa3oBaHus Iorapu(pMUIECKUX
(18 9) coJiepKaluX JOTapu(pMBI. BBIPaKCHUM.

Jlorapudmuueckast QyHKIML, €€
cBoiicTBa U rpa¢uk. McnonszoBanue
rpaduka GYHKIIUH JUIS PeICHHSI

Crpouts rpadux norapudpmudeckoil pyHkuuu
Kak 00paTHOM K Moka3aTeabHON 1
UCIIO0JIb30BATh CBOMCTBA JIOTapHU(PMHUECKON




YPaBHEHUH.

Jlorapudmuaeckrue ypaBHEHUSI.
OCHOBHBIE METO/IBI PEIICHUS
norapuMUUECKUX YPABHCHHIA.
PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
Jorapu(MUYECKUX YPABHCHHIA.

(GYHKIUY JUTS pereHus 3a/1a4.

Haxoauth  pemieHus  JOrapupMHUECKUX
YpPaBHEHUH €  IIOMOIIBIO  PABHOCUIIBHBIX
IIEPEXOJ0B  WJIM  OCYIIECTBIISIL  IPOBEPKY
KOpHEH

Tpuronomerpuueck | CUHyC, KOCUHYC, TAHI'€HC U JaBaTh onpeneneHus CUHyca, KOCHHYca,
e BBIPAXEHUS H| KOTAHTE€HC YMCIOBOIO apryMeHTa. TAHI'€HCA U KOTAaHT'€HCA YHUCIIOBOTO apryMEHTa;
ypaBHEHUS ApKCUHYC, apKKOCUHYC M apKTaHI'€HC | a TaK)Ke apKCHUHYca, apKKOCHHYCa U
(22 4) YHUCJIOBOT'O apryMEHTA. apKTaHI'€HCa YMCIIa.
Tpuronomerpuyeckas OKpy>KHOCTb, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPUUYECKUE
OTIpe/IeNIEHUE TPUTOHOMETPUUECKHUX (bopMyibl JUISt peoOpa3oBaHUs
(yHKIMH 9UCIOBOTO apryMEeHTa. TPUTOHOMETPUUECKUX BBIPAXKEHU.
OCHOBHbBIE TPUTOHOMETPUYECKHE I[IpumeHsaTh GOPMYNIBI TPUTOHOMETPHUHU TSt
dhopmymsl. [IpeobpazoBanue petieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKUX BBIPAKEHUN. TPUTOHOMETPUYECKUX YPaBHEHUM
Pemnienne TpuroHoMeTpUYECKUX
YpaBHEHUU
[TocnenosarensHOCT| [locnenoBaTeIbHOCTH, CIIOCOOBI OnepupoBartp MOHATUSIMMU:
U ¥ IPOTPECCHUH 3aJlaHus NOCIIe0BATEIBHOCTEH. MOCJIEZI0BATEIBHOCTD, CrocoObl  3aJaHus
(10 9) Meto MaTeEMaTHYECKON MHTYKIIUH. MOCIIEI0OBATEIILHOCTEM; MOHOTOHHBIE 51
MoHOTOHHBIE U OTPAaHUYCHHBIC OTpaHUYEHHBIE MOCIIEZI0BATEIBHOCTH;
nocnenoBarensbHoCcTU. McTopust uccjie10BaTh MOCIIE0BATEIBHOCTH Ha

aHam3a OECKOHEYHO MAaJIbIX.
Apudmernueckas U reomerpudeckas

MOHOTOHHOCTb U OTPAaHUYCHHOCTb.
[Tomy4ars npeacTaBiaeHue 00 OCHOBHBIX HJIEAX

MIPOTPECCHUH. aHayM3a OECKOHEYHO MalbIX.
beckoneuno yobiBaromiast | /laBath omnpeneseHue apupMETHUUECKOW H
reoMerpuueckas mnporpeccus. Cymma | TeOMETpUUYECKOM MPOTrpecCUu.
OECKOHEYHO yobIBarorieil | /loka3piBaTh CBOWCTBA apu(PMETHYECKON W
reOMeTpUYECKOi MPOTPECCUH. | TEOMETPUYECKON  MPOrPeccUuy,  HaXOIUTh
JIuHEeWHBI1I M AKCHOHEHUIUAIBHBIM | CYMMY YJIEHOB MPOTPECCHHU, A TAKKE CyMMY
pocrt. Yucno e. YJICHOB 0ECKOHEYHO yObIBaromIei
@opmyna  CIOXHBIX  IMPOILIEHTOB. | TEOMETPUUYECKOI MPOTPECCUHU.
Ucnonb3oBanue  mporpeccun i | Mcnmoab30BaTh Mporpeccuu  JUisl  pelieHust
pelieHus peaIbHBIX 3a/1a4 | 33724 NPUKIIAJHOTO XapakKTep.
MIPUKJIATHOTO XapaKTepa I[IpumeHsaTh GopMyny CIOXHBIX MPOIEHTOB
JUIS pEIICHUS 33a]1a4 U3 peaIbHON MPAKTUKH
HenpepriBHbie HenpepeiBupie  pynkuuun u  ux | OnepupoBartsh NOHSTUSIMU: byHKIMS
GyHKIHH. CBOIICTBA. Touka paspbiBa. | HEMpephIBHAs Ha OTpe3Ke, TOYKa pas3pbiBa
[TpousBoHas AcumnTotl  TpadukoB  QyHKUUH. | GYHKIMH, acCHMIITOTA rpaduka QyHKIUU.
(20 u) CpoiictBa (pyHkiuii HenpepbiBHBIX Ha | [IpuMeHsATH CBOICTBa HEIPEPBHIBHBIX

oTpe3ke. Meroq HMHTEpBAJIOB UL
pemieHns HepaBeHCTB. IIpumenenue
CBOMCTB HENPEPBIBHBIX (YHKIMH [UIs
peuieHus 3auay.

IlepBas u BTOpas NpoOU3BOJHBIE
¢ynkuuu. Onpenenexue,
reoMEeTpUYECcKuil 1 (pu3nYecKuit
CMBICJI IPOU3BOIHOMN. YpaBHEHHUE
KacaTeJIbHOU K TpauKy PyHKIIUH.
[Ipoun3BOIHBIE 3IIEMEHTAPHBIX
¢ynkuuit. [IpousBogHast CyMMBI,
IIPOU3BEICHHUS, YACTHOTO U
KOMIO3UIUHU (QYHKIMH

byHKUMIA U1 perieHus 3aaay.
OnepupoBaTh NOHATUSMM. TI€pBasi U BTOpas

MIPOU3BOJIHBIE GbyHKIHH; MMOHUMATh
buznyeckuif. UM TEOMETPUUYECKUH  CMBICI
MIPOU3BOJHOM; 3alHChIBATh YpaBHEHUE
KacaTeJbHOM.

Bbruucaarsb IIPOU3BO/IHBIE CYMMBI,
MPOU3BEICHHS, YACTHOTO U CJIOKHOU (PyHKITHH.
H3yuars MIPOU3BOIHBIE 3JIEMEHTaPHBIX
byHKIMIA.

Hcnoan3oBaTh reOMETPUYECKUN u
Gu3NYeCKUi  CMBICT  TIPOM3BOJHOW  JIJIst

pCUICHUA 3aJa4




[ToBTOpEHUE, OcHoBHbIe TIOHATHUS Kypca anreOpbl ¥ | [IpUMeHATh  OCHOBHBIE  IOHATUS  Kypca
o0o0menue, Havan maremaruyeckoro aHanmusa 10 | anreOpbl M Havan MaTeMaTWYecKOro aHajan3a
cUCTeMaTH3alus KJacca, o0o0mieHne W | IS pemieHusl 3a1ad M3 pPeaNbHOW KHU3HH U
3HaHUH (2 v) cucTeMaTru3anus 3HaHUH JPYIUX IIKOJIBHBIX IIPEIMETOB

11 kaacc (140 ya

COB)

Ha3Banmue pa3nena OcHoBHoOe coep:kaHHe pa3jeia OcHoBHBIE BU/bI eI TeJIbHOCTH
(xoJHUecTBO (TeMBbI) 00yyarIuxcs
4acoB)
HccnenoBanue [IpumeHenne IIPOU3BOJHOU K | CTpouts TpaduK KOMIO3WIHMUA (QYHKIUH C
byHKINH C | UCCIIEIOBAHUIO byHKIHI Ha | IOMOIIBIO 3JIEMEHTAPHOIO HCCIENOBAaHUS U
ITOMOIIBIO MOHOTOHHOCTb U 3KCTPEMYMBI. | CBOMCTB KOMIIO3ULIMH.
IIPOU3BOTHOM Haxoxnenne HauOOJIbILIETO u | CTpouTh reomMeTpuueckre 00pasbl ypaBHEHUHN U
(24 9) HaWMEHBIIIETO 3HAYEHMsI | HEPABEHCTB Ha KOOPAUHATHOW IJIOCKOCTH.
HenpepbeIBHOW (PyHKIMHM Ha oTpe3ke. | Ucnosb3oBaTh IIPOU3BOIHYIO JUISI
[Ipumenenne npou3BOAHON  Juid | MCCleAOBaHUS (QYHKIMM Ha MOHOTOHHOCTh U
HaX0XJCHHUS HaWJIYYIlEro pelieHus | SKCTPEMYMbI;  HAXOAUThb  HauOosblee U
B  IpPUKIAIHBIX  3ajadax, JJisi | HaUMEHbllee 3HaueHus (QYHKIHMHU HENmpephIBHON
OTIpe/ieNIeHUs] CKOPOCTH U YCKOPEHHS | Ha OTPE3KE;
nporiecca, 3aganHoro Gopmysoit wm | Ctpouth Tpadukd (QyHKIMA HA OCHOBAHUH
rpaduKoM. MPOBEIEHHOTO UCCIIEI0OBAHUS.
Komnosunus ¢bynkuumii. | Menosib3oBaTh NMPOU3BOIHYIO IJIS1 HAXO0XKACHUS
I'eomerpuueckre 00pa3bl ypaBHEHUN | HAMITYYIIETO pEIIeHUs B MPUKIAJAHBIX, B TOM
U HEpPaBEHCTB Ha KOOPAMHATHOW | UMCIEe COLMATbHO-IKOHOMUYECKHUX, 3a/1a4ax, s
MJI0CKOCTH OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHHs Ipoliecca,
3alaHHOTO (POPMYJTIOH MK TPa(UKOM.
IHonyyars mnpeacraB/ieHHe O NIPUMEHEHUU
MPOU3BOJHOM B PA3IMUHBIX OTPACIISIX 3HAHUM
[TepBooOpaznass  u | [lepBooOpasHas, oCHOBHOE CBOMCTBO | OnepupoBaTh MOHATHIMU: TTIEPBOOOpa3Has U
HUHTETpal MepBOOOPA3HBIX. [TepBooOpa3znbie | onpeaeneHubiii naTerpain. Haxoqurs
(12 9) aneMeHTapHbIX (QyHkmuil. IlpaBuna | mepBooOpa3HbIe AIEMEHTAPHBIX (DYHKIIUHA U
HaX0XICHUS NePBOOOPA3HBIX. BBIUUCIISTH HHTErpai no ¢popmyine HproToHa —
Huterpan. I'eomerpudeckuii cmbicn | JleiiOHuma.
WHTETrpaa. Boruncnenue | HaxoauTs miomaau miockux GUryp u o0bEMBI
ONPENENEHHOTO  MHTErpajla MO | TeJl C MOMOILBIO ONPEAEIEHHOTO UHTErpaa.
dhopmyne Herotona-JleriOuuna. 3HAKOMHUTBCA C MaTeMaTUYECKUM
[Ipumenenue MHTErpaia JUISL | MOJEIMPOBAHUEM Ha npumepe
HaxXO0XACHUS IUIomane miockux | nuddepeHanbHbIX ypaBHEHUH.
¢buryp u o6némoB reomerpuyeckux | [losydyars  mpeinctaBieHHMe O  3HAYECHUU
TeJ. BBEJCHUS TIOHATUS HWHTErpaja B Pa3BUTUHU
IIpumepsl pelieHuit MaTEeMaTUKH
b depeHnnaIbHbIX YpaBHEHHI.
I'paduku Tpuronomerpuueckue Qynkuuu, ux | UenoabzoBarh HugpoBbie pecypebl s
TPUTOHOMETPUUYECKUX| CBOMCTBA U Ipa(UKH. HOCTpOEHUs I'paMKOB TPUTOHOMETPHUYECKIX
GyHKIUH. Ot6op KOpHEH | QYHKIMM U U3y4EeHHUs UX CBOMCTB.
TpuroHomeTpruyeCcKu | TPUTOHOMETPUYECKUX ypaBHEHUH ¢ | Pemiatb TpUTOHOMETpUYECKHE YpPAaBHEHUS U
€ HEpaBEHCTBA MTOMOIIBIO TPUTOHOMETPUUYECKON | OCYIIECTBIIATh OTOOP KOpPHEH ¢ MOMOIIbIO
(16 9) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenne TpuroHoMmerpuyeckux | [lIlpumensite (HopMyinbl TPUTOHOMETPUH  JUIS
HEPABEHCTB peleHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnouab3oBaTh U poBbie pecypesl s
MOCTPOEHUS U HCCIIeI0BaHUs TpapuKoB
byHKIMiA
HppanmoHnaibHele, OcHoBHbIE METO/1bI pemeHus | [IpuMeHsiTb  CBOMCTBA  IOKA3aTelIbHOM U
[OKAa3aTeIbHbIE U MOKa3aTeNbHBIX U JOrapu(PMHUUECKUX | JorapuMuUUeckoil  QYHKIMH K  pEIIeHUI0




lrorapugmMmuyecKue HEPaBEHCTB. [10KAa3aTeIbHbIX u J0rapupMHUECKIX

HEpaBeHCTB(24 u) OcHoBHbIE METObI pELIEeHNs | HEpAaBEHCTB.
HppallOHAJIbHBIX HEPABEHCTB. O06ocHOBaTH PaBHOCUJIBHOCTD IIEPEXOJIOB.
I'papuueckne wmeronsl  peuienus | Pemarts uppanuoHanbHble HEPAaBEHCTBA.
UppalMoHANBHBIX, MMOKa3aTenbHbIX U | Ucnmosib3oBaTh  rpaduyeckue  METOAbl U
JAorapu(MHUUECKUX YpaBHEHHH U | CBOMCTBa  BXOIAUIMX B  ypaBHEHHE  HIIU
HEPABEHCTB HEpaBEHCTBO (DYHKIUH JUIsI pelIeHus 3a/1aun

Komruiekchpie uncna | KoMmmiekcHsie yycna. | OnepupoBaTh NOHATHAMHU: KOMIUIEKCHOE
(10 v) AunreOpandeckas U | YUCJIO U MHOXECTBO KOMIIJIEKCHBIX YHCEL.

TPUTOHOMETPUYECKAs ¢dopwmsl | [IpeacTaBiasiTh KOMIUIEKCHBIC YHCTIA B
3aMMcy KOMILJIEKCHOIO YHCIIa. anredpanvdeckoi U TPUrOHOMETPUUYECKON
Apudpmernueckne — omepanmuu ¢ | hopme. BpImosHATH apudmMeTnieckre

KOMILJIEKCHBIMH YHCIIaMHU.
N300pakeHne KOMILJIEKCHBIX YHUCEl
Ha KOOPAMHATHOM IIJIOCKOCTH.
@opmyna Myaspa. Kopau n-oi
CTEINEHU U3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YHCEll
JUIs  pelieHus  (QU3NYECKUX U
TreOMETPUUYECKUX 3a/1a4

OIepaluy C HUMHU.
HN3o00paxkars KOMILJIEKCHBIE
KOOPJAWHATHOM TIOCKOCTH.
IIpumensaTs popmyny MyaBpa u noixy4arb
IIPE/ICTABIICHUE O KOPHAX N-OH CTENIEHU U3
KOMIIJIEKCHOTO YUCJIa. 3HAKOMHUTBHCH C
IpUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCEeNl
JUIS PEIICHUS TEOMETPUUECKUX U (PU3UIECKUX
3a/1a4

qucia Ha

HarypanbHubie u
LEJIble Yncia

HarypaneHble u niensie yncna.
[IpuMeHeHne MPU3HAKOB JEIMMOCTH

OnepupoBars NOHATHSIMHU: HATypaJbHOE U
LIEJI0€ YHCII0, MHOKECTBO HATYypPaAJIbHBIX YHCEIL

(10 9) nenbix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKM ACIMMOCTH LETBIX
OCTaTKOB MO MOJYJIIO, aJIroput™a | yucel; octatku no moayiawo; HOJl u HOK
EBknupa pans  pemieHus 3a4ad B | HATYpalIbHBIX YMCEN; aAIrOpUTM EBKIuaa s
LETIBIX YUCIIAX peuieHus 3aaay.
3anuceIBaTh HaTypaJlbHbIE YNCIIA B PA3IUYHBIX
MTO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS
Cucrembl CucreMa 1 COBOKYITHOCTh YpaBHEHUI.| OnepupoBaTh MOHATUAMU: CUCTEMA U
palMOHAIbHBIX, PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- | COBOKYIIHOCTh YPABHEHUI U HEPABEHCTB;
HMpPALMOHAIBHBIX CJIE/ICTBHS. pelIeHUEe CUCTEMBI WJIM COBOKYITHOCTH;
MMOKa3aTeIbHBIX U OCHOBHBIE METO/IbI PELIEHUS CUCTEM | PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBUSI.
Jorapu(PpMUIECKUX 1 COBOKYITHOCTEM pallMOHAJIbHBIX, HaxoauTs pemieHus cucteM U COBOKYITHOCTEM
YpaBHEHUU MPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U | LENBIX PALIMOHAJIBHBIX, HPPALMOHAIIBHBIX,
(12 4) Jorapu(MUUECKUX YpaBHEHUIA. MOKa3aTeIbHbIX U JOrapu(MUUECKUX YpaBHEHUN
[IpuMeHeHne ypaBHEHMI, CUCTEM U | U HEPABEHCTB.
HEPaBEHCTB K pemienuto | [IpuMeHsiTH cUCTEMbI YPaBHEHUN K PELLICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/Jay M3 | TEKCTOBBIX 3a/1a4 U3 Pa3IUYHbIX 00IacTei
pa3IUYHBIX o0yacTell HAayKH U | 3HAHUU U peanbHOM KU3HH;
peanbHOM KU3HHM, HWHTEPHPETALNs | HHTEPIPEeTHPOBATH [10IYyYEHHBIE PELICHUS.
MOJYYEHHBIX PE3YJIbTATOB Hcnoab3oBaTh UPPOBBIE pECYPChI
3anauu ¢ PaunonaneHble, MppalnOHaIbHbIE, Bbi0upaTh crioco6 penieHus panroHanbHbIX,
rnapameTpamu MoKa3zaTeabHbIe, TOTapU(MUYECKHEe | UPPAMOHANBHBIX, TOKA3aTENbHBIX,
(16 1) Y TPUTOHOMETPUUYECKUE YpaBHEHHS, | JTOTapU(PMUUIECKHX U TPUTOHOMETPUUECKUX

HEPABEHCTBA U CUCTEMBI C
rapaMeTpaMu.

[TocTpoenue u uccaegoBaHue
MaTEMaTHUYECKUX MOJENEN PEATIbHBIX
CUTYallli C IOMOILBIO YPABHEHUH,
CHUCTEM YPaBHEHUU U HEPABEHCTB C
rnapameTpamMu

YPaBHEHUI U HEPABEHCTB, COJEPKALINX MOTYIH
U TIapameTphl

IIpumensiTh rpaduyeckue M aHAIUTHYECKUE
METO/IbI [UIsl PEIICHNS YPAaBHEHUI U HEPABEHCTB
C IapaMeTpamMu, a TakXke HCCIEeI0BaHUE
(GyHKIMI METO1aMU MaTEMaTUYECKOTO aHaIM3a.
Crpourh ® mHcCIeI0BaTh MaTEMAaTUUYECKUE
MOJEIN PEAIBHBIX CUTyallUH C TIOMOIIbIO
YPaBHEHUI, HEPAaBEHCTB U  CHCTEM  C
napameTpamu

[ToBTOpEHME,

OCHOBHBIC IIOHATHUA u MCTOAbI

MopennpoBaTh peajbHble CUTYalMH Ha S3bIKE




o0o0menue, Kypca, 00o0rmienue U | anreOpbl, COCTABJATH BHIPAKCHUS, YPaBHEHHUS,
crcTeMaTH3alus cHCcTeMaTH3alHs 3HaHU HEPaBEHCTBA U MX CHCTEMBI 110 YCIIOBHUIO 3a7a4H,
3HaHu# (16 ) HCCJIeA0BATDH [TIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAHUEM allllapaTa aareophl.
IpumensaTh GYHKIUH A8 MOJEIUPOBAHUS M
UCCIIEIOBAHMSI PEATIbHBIX MTPOIIECCOB.

PemiaTh npuKkiIajHbIe 3aa4, B TOM YHCIIE
COLMATBHO-9KOHOMHUYECKOTO U (PU3NIECKOTO
Xapakrepa, CpeICTBaMHU aiureopsl U
MaTeMaTHYECKOTO aHAJIN3a




IloypouHoe miiaHupoBaHue Kypca ajredpa u Hayaja MaTeMaTH4ecKoro anaausa, 10

RJaccC

No
n/n

Mama

Tema ypoka

IThan

‘ Daxkm

MHO0:XeCTBO AeiiCTBUTEJNbHBIX YnceJ. MHOrowieHbl. PanmonajbHbIE YPaBHCHUS U HEPABECHCTBA.

Cucrembl JTHHeHBIX YPaBHeHHH - 28 yacoB

1 MHO0%€eCTBO, Ollepaly HaJ MHOKECTBAMH U MX CBOMCTBA

2 Junarpammel Diinepa — Benna.

3 [TpuMeHeHne TeOPeTUKO-MHOKECTBEHHOTO aIapaTa Jyuis peuieHns 3a1ay.

4 Panmonanpunie yucia.

S) OOBIKHOBEHHBIE U JIECITUYHBIE TPOOHU.

6 ITporieHTHI.

7 BbeckoHeuHbIe TEpHOIUECKIE TPOOH.

8 [Tpumenenne npoOeil 1 MPOIEHTOB YIS PelIeHHs TPUKIIAIHBIX 3a/1a4.

9 JlelicTBUTENIbHBIC YUCIIA.

10 ParnmoHanbHbIe 1 HpPaMOHATIBHBIC YHCIIA.

11 Apudmernyeckue onepanuu ¢ 1eHCTBUTENbHBIMH YHCIaMU.

12 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.

13 [TpuGnmkEHHbBIC BEIYMCIICHS, TPABHUIIA OKPYTIICHUS.

14 [Ipuknka v OlleHKa pe3yapTaTa BEIYMCICHH.

15 Konumponvnaa paooma Nel no meme «Payuonanvnvie ypasnenus u
Hnepagencmea. Cucmemol TUHEHHBIX YPAGHEHUIL.

16 OCHOBHBIE METOJIbI PEIICHUS LIEJbIX YPAaBHECHUH .

17 OCHOBHBIE METOJIbI PEIICHUS IPOOHO-PAIIMOHATLHBIX YPABHCHUH .

18 OCHOBHBIE METOJIbI PEIICHHUS LETBIX U APOOHO-pAIMOHATHHBIX HEPABEHCTB.

19 MHorouieHsl OT OJHON IEpEMEHHOM. JeleHre MHOTOUYIEHa HA MHOTOYJIEH C
OCTaTKOM.

20 Teopema besy.

21 MHuorousensl ¢ 1eiasiMu kodddurmentamu. Teopema Buera.

22 Pemenne cucrem TUHEHHBIX YpaBHEHUH.

23 Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHUH.

24 Onpenenurenb MaTPUILI 2X2, €ro FeOMETPUYECKUI CMbICIT U CBOMCTBA.

25 Brruncnenue 3HaueHUS ONIPEACTUTENS.

26 IIpumeneHue onpeaenuTens Ui pelIeHNs CUCTEMbl JIMHEHHbBIX YpaBHEHHUH .

27 PenieHne npukiagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JMHEHHBIX YPAaBHEHUH .

28 Konumponvnasa paooma Ne2 no meme « MHnoscecmeo oeiicmeumenbHvlx
yucen. Muozounenut».

Dynknun u rpaguku. CreneHHasi QyHKIHSA ¢ HeJIbIM OKa3aTesieM - 12 yacoB

28 Cnioco6sI 3a1anus GpyHkiuu. B3anmuo oOpatHble pyHkimu. Komnoszunus
(GyHKIUH.

29 I'padux QyHkImK. DnemeHTapHble npeoOpa3oBanus rpa@ukoB QyHKIMH.

30 O067nacTh onpeeNeHuss 1 MHOKECTBO 3HAUCHUH (PyHKIMH.

31 Hynu gyakun. [IpomexxyTku 3HaKONOCTOSIHCTBA.

32 Yérnple n Heu€THble pyHKIMK. [lepuoanyeckue GyHKIUN.

33 ITpoMexyTKM MOHOTOHHOCTH (PYHKIIMH. MakCUMyMBbl 1 MUHUMYMBI
GbyHKIHH.

34 Haubousbiee 1 HauMeHblee 3HaUeHNe (PYHKIIMU Ha TPOMEXKYTKE.

35 JIuneliHas v KBaapaTH4Has GYHKIUH. DIEMEHTApHOE UCCIIEI0BAaHUE U
rpaduk GyHKINHN.

36 JpoOHo-nuHelHast pyHKIMU. DIeMeHTapHOe HCCleJoOBaHue U IpauK 3TUX

(hyHKIHIA.
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CreneHsn ¢ LebM ITokasareiaeM. buaom HerotoHa.

38 Crenennas GyHKIHSI ¢ HATypaJIbHBIM U IIeNbIM MToKa3aTeneM. E€ cBolicTBa u
rpauk.
39 Konmponvnas pavoma Ne3 no meme «@ynxkuyuu u 2pagpuxuy.
Apudmernyeckuii KopeHb N-0ii crenenu. ppaunonanabHble ypaBHeHus - 18 yacos
40 ApudmeTrueckuii KOpeHb HaTypaJbHOW CTETIEHH U €r0 CBOMCTBA.
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHI, COIEPIKAINX CTETIEHHU.
42 BriHecenne MHOKUTEIS M3-TI0]] 3HAKA KOPHSI.
43 BHecenne MHOKUTEIIS 10/ 3HAK KOPHSI.
44 Coxkparnienue qpooei, CoIepKanux paIuKabl.
45 [IpeoOpa3oBanue nppallMOHAIBHBIX BBIPAKEHUI.
46 [ToBTOpeHue no reMe «AprudMeTHIECKII KOPEHb N-HOM CTENCHN.
47 Konumponsnas paboma Ned no meme «<Apugpmemuueckuii Kopens n-oi
cmenenu».
48 WppanmoHaisHbIe ypaBHEHUS.
49 O065acTh TOMYCTUMBIX 3HAYEHUH UPPALMOHAIBHOTO YPABHEHMS.
50 OCHOBHbBIE METO/Ibl PEIIEHNUS] UPPAIIMOHATIbHBIX YPABHEHHH.
51 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUU HPPAITMOHAIBHBIX YPaBHEHUH .
52 AJNTOPUTM pENIeHNS] UPPAMOHAIBHBIX YPABHEHUN.
53 Penienne nppanmoHaIbHBIX YpaBHEHHH.
o4 Pemenue nppanyoHalbHBIX ypaBHEHUI.
55 CpoiicTBa u rpaduK KOpHs N-0 CTENEeHH KaK (YHKIIMHU 0OpaTHOW CTENEeHHU C
HaATYpaJIbHBIM ITOKA3aTeIIEM.
56 [ToBTOpenue no teme «MpparnmoHansHbIe YpaBHEHUSY.
S7 Konmponvnas paboma Ne5 no meme «Uppauuonanvhvie ypasneHusn).
IToka3zarenbHas pyukuus. [loka3arenbHbie ypaBpHenus - 10 yacos
58 CreneHpb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA.
59 [TokazarenpHas QyHKIMS, €€ CBOMCTBA U rpaduK.
60 Hcnonw3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST YPAaBHCHHM .
61 IToka3arenbHbIC ypaBHEHUS.
62 OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX YPABHEHUH.
63 [IpuBenenue obenx yacteil ypaBHEHUs K OJJHOMY OCHOBAHHIO.
64 BriHecenne 001ero MHOKHTEIS 32 CKOOKY.
65 MeTo/1 3aMeHbI IEPEMEHHON B MTOKA3aTEIbHBIX YPABHEHUSIX.
66 Mero1 ITOYWIEHHOI'O IEIECHHU.
67 Konmponvnas paboma Neb no meme «Ilokazamenvuasn pynkyus.
Ilokazamenvuole ypasHenusn».
Jlorapupmudeckasa pynkuus. Jlorapugmuuyeckue ypapuenus - 18 yacon
68 Jlorapudm yucna. OCHOBHBIE METOABI PELICHUS JIOTAPHUPMUIECKUX
YPaBHEHUN.
69 CoiicTBa jorapuma.
70 JlecsTuuHbIe JorapugMmsl.
71 HatypasnbHble jorapudmsl.
72 IIpeobpazoBaHue BbIpaKEHH, COAECPIKAIINX JIOTapU(MBI.
73 Jlorapudmuueckast pyHKIMs, €€ CBOWCTBA U TpaduK.
74 Vcnonb3oBanue rpaduka GyHKIMN A7 pelIeHus] ypaBHEHHH.
75 ODYHKIMOHATBHO-TpadUYECKUl METO/ pEllIeHNs YpaBHEHUH.
76 Konmponvnas paboma Nol no meme «Jlocapughmuueckan gyynxyusn».
77 Jlorapudmuueckue ypaBHEHHs.
78 PaBHOCHIIbHBIE TTEPEX0/Ibl B PEIICHUH JIOrapu(MUUECKUX YPAaBHEHHUH .
79 Penienne ypaBHEHMI 110 ONpeieeHuIo Jorapudma.
80 MeToa NOTeHIMPOBAHUSI.
81 Merto/ BBeJIeHUsI HOBOM NIEPEMEHHOM.
82 Mertox norapumMupoBaHusl.
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Ilepexo1 K HOBOMY OCHOBAHMIO.

84 Penienue iorapuMu4eckux ypaBHEHUH.
85 Konmponsnas paboma Ne8 no meme «Jlozapughpmuueckue ypagHenus.
Tpuronomerpnyeckue BbIpakKeHUs M YpaBHeHus - 22 yaca

86 CuHyc, KOCHUHYC YHCJIOBOTO apTyMEHTA.

87 TaHreHc u KOTAaHT€HC YMCIIOBOTO apryMEHTa.

88 ApKCHHYC, apKKOCHHYC M apPKTAaHT€HC YMCIOBOTO apTYMEHTA.

89 TpuronomeTpudeckast OKpyKHOCTb, OIIPECIICHHE TPUTOHOMETPUIECKUX
(yHKIMH YMCIOBOTO apryMEeHTa.

90 OCHOBHBIE TPUTOHOMETPUIECKUE TOXKICCTBA.

91 @DopMysbl JBOMHOIO yria.

92 DopMyJIbl TOHM)KEHUSI CTEIEHHU.

93 @DOopMyITBI TTOJIOBHHHOTO YTIIA.

94 DOopMyITBI CYMMBI apPTYMEHTOB.

95 DopMysibl CyMMbl QYHKIUH.

96 Dopmyitel Tpon3BeeHNs QYHKINH.

97 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BBIPAKEHUH C TOMOIIIBIO POPMYII.

98 Konumponsnas pavoma Ne9 no meme «Tpuzonomempuueckue
BbIPANHCEHUA) .

99 Pemenne ypaBHeHMs COSX = a.

100 Pemennie ypaBHeHus Sinx = a.

101 Pemenne ypaBHeHuit tgx = a, ctgx = a.

102 MeTo/1 3aMeHbI TepeMEHHOH.

103 YpaBHeHUs, CBOISIIHMECS K KBaJJPATHBIM YPaBHEHHSIM.

104 Merto pa3yioxKeHus: Ha MHOKHTEIIH.

105 OnHOPOHBIE TPUTOHOMETPUYECKUE YPAaBHECHHUS.

106 Pemienne TpUTOHOMETPUYECKUX YPABHEHHUH.

107 Konmponvnas pavboma NelO no meme «Tpuzonomempuueckue
Ypasnuenusny.

IlocaenoBaTenbHOCTH M Iporpeccuu - 10 yacos

108 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHM MTOCIIEN0BATEIHLHOCTEI.

109 Meto MaTeMaTHYECKON WHAYKIIHH.

110 MOHOTOHHBIE ¥ OTpaHUYEHHBIC MTOCIIEI0BATEIBHOCTH..

11 ApubdmMernueckas ¥ TECOMETPUUECKAs MPOTPECCHUU.

112 beckoneyHo yObIBaroIIasi TeOMETPUYECKast MPOTPECCHS.

113 Cymma 0ecKOHEYHO yObIBarOIIel reOMETPHYECKON MPOTPECCHH.

114 JIuHelHbII ¥ SKCOHEHITUAIBHBIA pocT. YucIo e.

115 Dopmyria CI0KHBIX MPOLIEHTOB.

116 Hcrionp3oBaHne MPpOTPECCHH /IS PELICHUS pealbHBIX 3a1a4 MPHKIIAHOTO
Xapakrepa.

117 Konmponsnas paooma Nell no meme «Ilocredosamenvrnocmu u
npozpeccuu».

HenpepsiBubie pynknun. IlpousBognas - 20 yacos

118 HenpepbiBHbIE GYHKIIMM U UX cBoMcTBa. Touka pa3pbiBa.

119 AcumnroTsl rpadukoB ¢pyHkiuil. CBoiicTBa GYHKIUI HEPEPBHIBHBIX HA
OTpe3Ke.

120 MeTo 1 UHTEPBAJIOB JUIsl PEIICHUs HEPABEHCTB.

121 IIpuMeHeHne CBOWMCTB HENIPEPBIBHBIX (DYHKIUI JUIS peleH s 3a1au.

122 IlepBas u BTOpas Mpon3BOAHBIE HYHKIIUH.

123 OmnpezeneHre, reOMeTpUYeCKHi U PU3MUECKUI CMBICT IPOU3BOIHOM.

124 AJTOPUTM HaXOKJICHUS IPOU3BOTHOM.

125 Dopmynsl guddepeHIMpOBaHUS.

126 IIponsBoaHas cTeneHHON QYHKINH.

127 [Tpoun3BoAHBIE JIEMEHTAPHBIX (DYHKIUH.




128 Brruncnenue npon3BoAHBIX 3JIEMEHTAPHBIX (QYHKITUI.
129 [TpousBoaHasi CcyMMbl (DyHKIUH.
130 [TpounsBoHas mpousBeneHUs PYHKIIHIA.
131 [Tpoun3BoiHAs YaCTHOTO (PYHKITHA.
132 [Tpoun3BoiHAsE KOMIIO3UIMK (DYHKIIUH.
133 [loHsiTHE M BBIYMCIIEHUE IPOU3BOIHOM N-TO NOpsKa.
134 JuddepennrpoBanne ca0KHON QYHKIIH.
135 YpaBHeHMe KacaTenbHOU K rpaduKy QyHKIUH.
136 YpaBHeHHe KacaTelbHON K TpaduKy (QyHKINU.
137 Konmponsnas pavoma Nel2 no meme «Henpepoignvie goynxyuu.
Ilpouszeoonan».
IToBTOpEHUE, 00001IeHHE, CHCTEMATH3AI[Us 3HAHUH - 2 yaca
138 Penenust TpUrOHOMETPUYECKUX YPaBHEHHUN
139 CucreMaTtu3anys 3HaHUH

IMoypounoe mianupoBanue AJI'EBPA u Hayaia MmaTeMaTn4yeckoro anaau3sa, 11 kiace

Ne Jlama Tema ypoka
n/n | ITnan ‘ Dakm
Hccaenopanue GQyHKIUIH C NOMOLIbLIO NPOU3BOAHOM - 24 yaca
1 [ToBTopenue. ®opmynsl 1uddepeHInpoBaHUSL
2 [IpaBuna quddepeHnrpoBaHus
3 [IpuMeHenne mpon3BOIHOM K MCCIIETOBaHMIO (DYHKIIUI HA MOHOTOHHOCTD
4 [IpumeHeHne Mpou3BOIHOM K HCCIeI0BaHUIO0 (DYHKIIMN Ha SKCTPEMYMBI
5 DKCTpeMyMbI QYHKITUN
6 Brruucnenue skcTpeMyMoB (YHKITUN
7 [IpuMeHeHne Mpor3BOIHOM Il TOKA3aTENIbCTBA TOXKIECTB M HEPABEHCTB
8 [TocTpoenune rpadhmkoB GyHKITHI
9 HccnenoBanue GyHKIMU 1 TOCTpOeHUE rpaduka QyHKIIUNA
10 CBs13b Mex 1y rpadukom GYHKIIUU U TpaukoM e€ Tporu3BOHON
11 Haubonpiiee u HanMeHbIee 3HaYeHUS QYHKIIUN HA IPOMEKYTKE
12 3aaun Ha OThICKaHUE HAHOOJIBIINX U HAUMEHBIIUX 3HAUEHUN BEIHYUH
13 Pemenue 3a1ay Ha HaxOXKeHHE HaWOOIBIIUX U HAUMEHBIINX 3HAYCHHM
14 [IpuMeHeHre MPON3BOIHOM K MCCIICTOBAHMIO (DYHKIIUH
15 Konumponvnas paboma Nel no meme «Hccnedosanue ghynxyuii ¢
HOMOUBIO NPOU3BOOHOI»
16 [IpumeHeHre MPOU3BOIHON JTsI HAXOXKICHHSI HAWTYYIIIErO PEeIIeHUs B
MPUKIIATHBIX 3a/1a4axX
17 [IpumeHeHne Npor3BOIHOM B PEIICHUH 3aa4
18 [IpumeHeHre MPOU3BOIHON U HAXO0XKACHUS HAWITYUIIETro PeleHus s
OTIpeJieNIeHUs] CKOPOCTH IMpoliecca, 3aAaHHOT0 (HopMYIoil i rpadukomM
19 [IpumeHeHre NPOU3BOIHOM ISl HAXOXKACHUS HAWTYUIIEro peleHus s
OTIpeIeNIeHUs] YCKOPEHHMsI ITpolecca, 3a1aHHOro (opMynoi mim rpadgukom
20 Kommnosunus ¢hyHkimii
21 I"'eomeTpuueckue 00pa3bl ypaBHEHUH Ha KOOPAMHATHON TIOCKOCTH
22 I'eomeTpuyeckue 06pa3bl HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH
23 IToBTOpenue no reme «VccnenoBanue GpyHKIMN C TOMOIIBIO TPOU3BOAHOM»
24 Konmponsnas paboma Ne2 no meme «Hccnedosanue ghoynxyuii ¢
HOMOWBIO NPOU3EOOHOI»
IlepBooOpa3nas u uHTerpaJn - 12 yacos
1 IlepBooOpa3Has
2 OCHOBHOE CBOMCTBO NEepBOOOPA3HBIX
3 ITepBooOpa3HbIe YIEeMEHTAPHBIX (YHKIIHMA
4 [TpaBuia Hax0XKACHUSI IEPBOOOPA3HBIX




S) Wurerpain. I'eomerpruecknii CMbICI HHTETpasa

6 Brruncnenue onpenenéanoro naterpaia no gopmyne Hetorona-Jleiibnuna

7 [Tpumenenne naTErpaa s HaXOXKACHUS TUIOIAACH TNIOCKUX QUTryp

8 [IpumeHeHne nHTerpana Juist HAX0XKACHU 00bEMOB I€OMETPUUYECKUX TEI

9 ITpumeps! pemienuii b depeHIMaIbLHBIX YPaBHEHUN

10 MatemaTuueckoe MOJEINPOBAHUE PEAJIBHBIX IIPOLIECCOB € IOMOIIbIO
mrddepeHnnanbHbIX YpaBHEHUH

11 [ToBTOpenue no teme «IlepBooOpazHas u UHTErpaI»

12 Konumponvnas paboma No2no meme«llepsoodpaznas u unmezpan»

I'padpuxn Tpuronomerpuyeckux pynkumii. Tpuronomerpunyeckne HepaBeHcTBa - 16 yacos

1 Tpuronomerpudeckne GyHKINHU, HX CBONCTBA U rpaduKu

2 CaoiicTBa u rpaduk GyHKIHN Y = cOSX

3 CoiictBa 1 rpaduk GyHKIUHU Y = SINX

4 I'pacduku pynkuuit y = tgx, y = ctgx

S) Penienne TpUroHOMeTpHYECKUX YpaBHEHUH ¢ MOMONIbIO I'pauKOB

6 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHHI ¢ MOMOIIBIO rpaduka

7 OT60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUI METOJIOM repebopa

8 OT60p KOpHEN TPUTOHOMETPUUECKHX YPaBHEHHI IBOWHBIM HEPABEHCTBOM

9 OT160p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHH C MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

10 TpuronomeTpruyeckue HepaBeHCTBA

11 Mertop! penieHre TPUrOHOMETPUYECKUX HEPABEHCTB

12 Penienne TpuroHOMeTprYECKUX HEPABEHCTB

13 Pemenne TpUroHOMeTpHUUECKUX HEPABEHCTB IrpadpruyecKu

14 Penienne TpUrOHOMETPHUYECKUX HEPABCHCTB

15 [ToBTopenue mo teme «I"paduku TpUroHOMETPUIECKUX (HYHKIIHH.
TpuronomeTpruyeckue HepaBeHCTBA»

16 Koumponwvnuas paooma Ne3no meme«I paghuku mpuzonomempuueckux
¢yukyui. Tpuzonomempuueckue HepageHcmea»

HppanuoHajbHble, OKa3aTelbHbIE H Jorapupmuueckue HepaBeHCcTBa - 24 yaca

1 [IpocTeiiine nokasaTeabHble HEPABEHCTBA

2 CBeJieHHe NI0Ka3aTeIbHOT0 HEPABEHCTBA K IPOCTEHIIEMY

3 Merto1 BBE€ICHHSI HOBOM TTEPEMEHHOM

4 PaznoxeHne Ha MHOKUTEIH

5 CBeJleHHe K PaBHOCUIIBHOM COBOKYITHOCTH

6 Merton panoHanu3anuy (3aMmeHa MHOKHUTEIICH )

7 I'padrueckue MeTo bl pellieHHs] NOKa3aTeIbHbIX YPAaBHEHUH U HEPABEHCTB

8 IIpocTeiimme norapupmMuyeckie HepaBeHCTBA

9 Jlorapugmuueckue HepaBeHCTBA, CBOAALIMECS K NPOCTEHIINM

10 MeTto1 3aMEHBI IEPEMEHHOM

11 Jlorapugmuueckue HepaBeHCTBA, CBOAALIMECS K PAlMOHAIbHBIM

12 Jlorapudmuueckie HepaBeHCTBA, COJIEpIKaIUe TIEPEMEHHYIO B OCHOBaHUU
aorapudpma

13 MeTo HHTEPBAJIOB

14 I'paduueckuii MeTon perieHus JorapupMuIeckux ypaBHEHHH 1 HEPaBEHCTB

15 WppanmoHaibHble HEpaBeHCTBA CTAHAAPTHOTO BHUJIA

16 Mertoa nepexoja K paBHOCHJIBHON CHCTEME

17 JlpoOHO-nppalnmoHaibHbIe HEPAaBEeHCTBA

18 MeTo 1 3aMEHbI IEPEMEHHO N

19 HppannoHaibHblE HEpAaBEHCTBA CMEIIAHHOTO TUIIA

20 WppanmonansHble lorapuMuyeckue HepaBeHCTBa

21 YMHOKEHNE Ha CONPSHKEHHOE

22 MeTo1 UHTEpBAJIOB

23 I'paduueckuii MeTo1 pelIeHns UPPaMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB
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Konmpononaa paboma Nedno meme<HUppayuonanvHvie, nokazamenvHule
u 102apugmuyeckue HepageHcmea»

KoMniekcHblie unciaa - 10 yacos

TlouaTHEe KOMIUIEKCHOTO YHCIa

AunreOpandeckast popma 3armucu KOMIUIEKCHOTO YHCIIa

ApudmeTnueckue onepaniy ¢ KOMITICKCHBIMU YUCIAMH

ApudmeTrueckie onepaniy ¢ KOMITICKCHBIMU YUCIIAMH

Tpuronomerpudeckas ¢popma 3anucy KOMIJICKCHOTO YUCIIa

N300pakeHne KOMIUIEKCHBIX YHCE Ha KOOPIMHATHON MJIIOCKOCTH

dopmyna Myaspa

KopHu N-o¥i crenenn n3 KOMIUIEKCHOTO YHCIIa

OO N0 WIN|F-

[TpumMeHeHre KOMIUIEKCHBIX YHCEN [T PelIeHHUs QU3NIECKUX U
r€OMETPUUYECKHX 33]1a4

[ERY
o

Konumponvnasa paboma Ne5Sno meme«Komnnexcrvle uucna»

HartypaJjbHble u nesabie unciaa - 10 yacos

HarypanbHble u niensle uncna

HpI/ISHaK JCIIMMOCTH LCIIBIX YHUCET

[IpuMeHeHne NPU3HAKOB AETMMOCTH IEJIBIX YHCET

[Tpumenenne HOJl m HOK nnst pemenust 3a1a4 B LEIbIX YHACIAX

Brrunciaenne ocTaTKoB 10 MOIYJIIO JJI pCHICHUA 3a/1a4 B HEJIBIX YUCIIaX

HpI/IMeHeHI/Ie OCTAaTKOB IO MOAYJIIO JJIs1 pCIICHUA 3a/1a4 B LCJIbIX YHUCJIaX

Anroput™m EBknuia

HpI/IMeHeHI/Ie AJIropuT™Ma EBKJ’II/I}Ia JJIA pEIICHU 3a/1a4 B EJIbIX YHUCIIaX

OO (NI WIN(F

[ToBTOpenue o Teme «HarypanbHbIE U LIEJIbIE YUCITA»

[N
o

Konumponvnasn paooma Nobno meme<Hamypanvnuie u yenvie uucia»

a
=

CTEMbI PAIIMOHAJIbHBIX, HPPAHUOHAIBbHBIX MMOKA3aTCJIAbHBIX norapml)aneCKnx ypaBHEHHﬁ -

12 yacoB

CucreMa ¥ COBOKYITHOCTb YpaBHEHUH

PaBHOCHIIBHEIC CHCTEMBI 1 CHCTEMBI-CJICACTBUA

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM PAIlOHAIbHBIX YPaBHEHUN

OCHOBHBIC MCTOABI PCIICHUA COBOKYHHOCTeﬁ paroOHAJIbHBIX ypaBHeHI/Iﬁ

OJHOPOAHBIE CUCTEMBI YPABHEHMI

OCHOBHBIC MCTOABI PEIICHUA CUCTEM HPPAlIMOHAJIbHBIX ypaBHeHI/Iﬁ

OcCHOBHBIE METO/IbI PEIIEHUSI COBOKYTHOCTEH MPpaIlOHAIbHBIX YpaBHEHUN

OCHOBHBIC MCTOABI PEIICHUA CUCTEM ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OO NOO|OIBAW|IN|F-

OCHOBHBIC MCTObI PCIICHHA COBOKyTIHOCTCﬁ IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIC MCTOJbI PCHICHUA CUCTCM J'IOFapI/I(bMI/I‘leCKI/IX ypaBHeHI/Iﬁ

OCHOBHBIC MCTObI PCIICHHA COBOKyTIHOCTGﬁ J'IOl"apI/I(l)MI/I‘IeCKI/IX ypaBHCHI/Iﬁ

Konumponvnasa paooma Ne7no meme«Cucmemol pauuoHaIbHBIX,
UPPAUUOHAILHBIX HOKA3AMENbHBIX U 102APUPYMUYLECKUX YPACGHEHUTL

3agauu ¢ napamerpamu - 16 yacon

PanmonanbHbIE YpaBHCHUA C ITapaMCTpaMU

PanmoHnanbHbIE HCPABCHCTBA C MapaMETpaMun

PanmoHanbHbBIE CUCTEMBI C napamMeTpamMmu

WppanyoHaibHble YpaBHEHUS C TapaMeTpaMu

WppanmoHaibHble HEpaBEHCTBA C MapaMeTpaMu

I/IppaHI/IOHaJ'ILHLIC CUCTCMBI C ITapaMCTpaMu

IlokazatenpHbIe YPaBHCHUI C TapaMCTpaMu

IlokazatenbHbIe HCPABCHCTBA C MapaMCTpaMUn

O ON|O|UTB|IWINF

ITokazaTenbHbIE CUCTEMEI C napamMeTpamMmu

=
o

.HOl"apI/I(bMI/IquKI/IC YPaBHCHU C ITapaMCTpaMin

o
o

.HOl"apI/I(bMI/IquKI/IC HCPAaBCHCTBA C MapaMCTpaMUn

=
N

.HOl"apI/I(bMI/IquKI/IC CHUCTCMEI C ITapaMCTpaMn

=
w

TpuroHomeTpuyeCcKkue ypaBHEHHUs ¢ TapaMeTpaMu
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TpuronomeTprueckue HEpaBEHCTBA C IapaMeTpaMu

15 TpPUrOHOMETPUYECKUE CUCTEMBI C ITapaMeTpamMu

16 Konmponvnas paboma Ne7no meme«3aoauu ¢ napamempamu»
IloBTOpeHue, 00001IeHNe, CCTEMaTH3alMs 3HaHUi - 16 yacoB

1 ApudmeTrueckie onepayy ¢ AeHCTBUTEIbHBIMHI YHCIAMU

2 Pemenne npo6GHO-palMOHANBHBIX YPaBHEHUH

3 DneMEHTapHOe UccieloBaHue U rpa@uku GyHKIMM

4 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKEHHI, CONEPKAITUX CTENEHH U KOPHU

S) Pemenne nppanyoHabHbIX ypaBHEHUN

6 OCHOBHbBIE METO/Ibl PEILIEHUS TOKA3aTEIbHbIX YPaBHEHUI

7 Pemenue norapugmuueckux ypaBHEHHM

8 [IpeoOpa3oBaHye TPUrOHOMETPUUECKUX BhIPAKEHUN

9 PenieHne TpUroHOMETpUYECKUX YPABHEHUN

10 OT60p KOpHEN TPUTOHOMETPUYECKUX ypaBHEHUN

11 Boruniciienne npon3BoAHbBIX AJIEMEHTapHbBIX PyHKIUN

12 [IpmMeHeHne Npor3BOIHOM K HCCIeT0BaHUI0 QYHKIIMI

13 [IpumeneHne nHTerpana Juisi HAX0XACHUS IIIOMAeH MIIOCKUX QUTYp

14 Ilpomesccymounana ammecmavusn. Hmozoean konmpoavnasn pavoma (Ne§)

15 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI

16 CucreMaTtu3anys 3HaHUH




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Цели изучения учебного курса
	Место учебного курса в учебном плане

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «Алгебра и начала математического анализа»
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	10 класс
	11 класс

	Содержание учебного курса (по годам обучения)
	10 класс
	11 класс

	Тематическое планирование учебного курса  (по годам обучения)
	10 класс (140 часов)
	11 класс (140 часов)



