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HOACHUTEJIbBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnrebOpa W Hayajia MareMaTHYEeCKOTO aHAIWM3a» SIBISICTCS OJHUM W3 HamOoJiee 3HAUYMMBIX B
MPOrpaMMe CTapIei MIKOJbI, TOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00ECIeYMBACT HHCTPYMECHTAIBLHYIO 0a3y s
W3YYCHHUS BCEX €CTECTBCHHOHAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (GOPMHPYET JTOTHUYECKOE U aOCTPaKTHOE
MBIIIJICHUE YYaIIUuXCs Ha ypOBHE, HEOOXOTUMOM JUIsi OCBOCHHS MH(DOPMATHKH, OOIICCTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH W JIPYTMX IUCHHMIUIMH. B pamMkax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpast POPMYIIHPYET CBOU JOCTHKCHUS B MAaTEMaTHIECKOH Gopme.

Kypc anrebpsl 1 Hauan MaTeMaTHUYECKOTO aHalIW3a 3aKJIaJblBA€T OCHOBY JJISi YCIIEHUIHOTO OBJIAJCHUS
3aKOHaMH (DHU3WKW, XUMUHU, OWOJIOTWH, TIOHUMAHHUS OCHOBHBIX TEHICHIIMH pa3BUTHUS OKOHOMHKH H
OOIIECTBEHHON JKHM3HH, TIO3BOJIIET OPHECHTUPOBATHCS B COBPEMEHHBIX MH(POBBIX H KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIIOJIB30BaTh UX IS JalbHEHIIIEro 00pa3oBaHUs U B TIOBCEIHEBHOM *)U3HU. B TOXe
BpeMsi OBJIQJICHUE aOCTPAaKTHBIMH M JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSIMHU aireOpbl M MaTeMaTHIeCKOTO
aHaJlM3a pa3BHBAeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH, JIOKa3bIBATh
VTBEPXKJCHHUSI C TIOMONIBI0 HWHAYKIIMA W PACCyXJaTh JCIYKTHBHO, WCIIOJL30BaTh 0000IIeHnEe U
KOHKPETH3aIlHI0, adCTparnpoBaHue U aHAJIOTHIO, (JOPMHUPYET KPEaTUBHOE M KPUTUICCKOE MBIIIIIICHHE.

B xone uzyuenus kypca «Anredpa v Hayala MaTeMaTHYECKOTO aHAJIM3a» ydalllhuecs MOJydaroT HOBBIH
OTIBIT PEIICHHS MPUKIAJIHBIX 3aJ1a4, CaMOCTOSATEIBHOTO MOCTPOCHHSI MAaTeMaTHYSCKHX MOJICICH peallbHBIX
CUTyallii, WHTEPIpPETAllMH TIOJYYCHHBIX PEIICHWH, 3HAKOMATCA C TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HCKYCCTBE, C BBIJAIOIIMMHCS MATEMaTHUYECKUMH OTKPBITUSIMU U UX
aBTOpaMHU.

Kypc obGnagaer 3HauuTeNbHBIM BOCHHUTATEIbHBIM IMOTEHIMAJIOM, KOTOPBIM pean3yeTcs Kak dyepes
y4eOHBI MaTepHas, CoCOOCTBYIOMINN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHMS, TaK U Yepe3 crenuduxy
y4eOHOUM JesTeNbHOCTH, TpeOyIoulell MPOJOJLKUTETbHOM KOHIIEHTPAlMd BHHUMAHHUS, CAMOCTOSTEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ylbTar.

B ocnoBe metoauku oOy4yeHus anredpe ¥ HaualaM MaTeMaTH4YECKOTO aHaIM3a JIEKUT IeATeIbHOCTHBIN
MIPUHIIUATI 00YYCHHUSI.

B crpykType kypca «Anrebpa ¥ Hadaja MaTeMaTHYECKOIO aHAJIM3a» MOXHO BBIJICIUTH CIIETYIOLIUE
coJiep)kaTebHO-MeToauueckue JuHuu: «YUucna u BoruucineHus», «OyHKUuU U rpa@uikuy, «YpaBHEHUS U
HepaBeHCTBa», «Hauama wmaTtemaruueckoro ananmuza», «MHoXecTBa H JIoTHKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOJUUECKHUE JIMHUU W3Y4YaloTCs Ha MPOTSHKEHUM JIBYX JIeT OOy4deHHs B CTaplled IIKOJe,
€CTECTBEHHO JIONOJHSASA APYr JApyra U IMOCTENEHHO HACHIIAsICh HOBBIMU TeMaMH U paszaeramu. MokHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JMJAHHBI Kypc SIBISIETCS HMHTETPATUBHBIM, IOCKOJBKY OOBEOUHSIET B cebe
coJiep’KaHre HECKOJIbKMX MaTeMaTHUYeCKUX AUCLUILIINH, TAKMX KaK anredpa, TPUTOHOMETPHS, MaTEMaTH YeCKH
aHallu3, TeOpus MHOXKECTB, MaTeMaTH4ecKas Joruka u np. [lo mepe Toro, kak ydvamiuecs OBJaJIeBalOT BCE
0ojiee MHUPOKUM MAaTEMaTHUYECKHM armapaTtoM, y HUX MOCJIEeI0BaTeNIbHO (POPMHUPYETCS U COBEPILICHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb pealbHOW CUTyallud, MPUMEHSATh 3HAHUA, MOJIydYE€HHBIE MpU
U3YYeHUU Kypca, JUIsl PEIICHUS CaMOCTOSITENIbHO C(OPMYIHPOBAHHOW MaTeMAaTHYECKOM 3alaud, a 3aTeM
HWHTEPIPETUPOBATH CBOM OTBET.

CogepxarenpHo-MeTOAMYECKass JTHHUS «Yucaa M BBIYUCIEHUS» 3aBepiiaeT (OPMUPOBAHHUE HABBIKOB
MCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEl, KOTOpOe OBbLII0O HAYaTO B OCHOBHOM I1koJie. B crapiieii mkone ocoboe
BHUMaHHE YyAenseTcs (OPMUPOBAHHIO HABBIKOB pPAIIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOIIUX B cels
WCIOJIb30BaHNE PAa3IMYHBIX (OPM 3aMUCH 4YHCTa, YMEHHE JelaTh MPUKHUAKY, BBITOIHATH MPHUOMMKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHUCIIOBBIE BBIpAXKEHMs, paboTaTh C MaTEeMaTHUYECKHMU KOHCTAHTaMH. 3HAKOMBIE
yUYalluMCsl MHOJKECTBA HATypalbHBIX, IENBbIX, PAIMOHATBHBIX U JECHCTBUTENBHBIX YHCEN JOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHUCENl. B KaXIOM M3 ATHX MHOXKECTB PacCMAaTPUBAIOTCS CBONCTBEHHBIE €My
creruguIecKue 3a1a4y U ONepaluu: JeJieHue HaleIo, OTIepUPOBaHNE OCTAaTKAMU Ha MHOKECTBE IENbIX YHCET;
0ocoObIe CBOICTBa palMOHANBHBIX W HPPAIMOHAIBHBIX 4YHCEN; apu(MEeTHUecKue OTNepaluu, a Takke
U3BJICUCHHE KOPHS  HATypaJbHOW CTEEHM HAa  MHOXKECTBE KOMIUICKCHBIX  4ucel.  biaromaps
MOCJIEJIOBATEIFHOMY PACHIUPEHUI0 KPyra HCIOIb3YeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHEHHSI U PEIICHUs] Pa3IMYHbIX 3a1a4 (HOpMHUpYeTCs MPEICTABICHHE O CIUHCTBE MAaTEMATHKU Kak



HAykKh W e poJiM B TOCTPOCHHM MOJENEeH peaqpHOr0 MHUpPA; HIMPOKO HCIHONB3YIOTCS 0000mmeHne u
KOHKpEeTHU3aLs.

JIunus «YpaBHEHMsI U HEPABEHCTBA» PeAIM3yeTCsl Ha NPOTSHKEHUH BCETO0 OOY4eHHUs B CTapIIEH IIKOJIE,
IIOCKOJIBKY B KaXk/10M paszzeiie [Iporpammsl IpeaycCMOTPEHO peleHre COOTBETCTBYIOIIMX 3a/1a4. B pe3ynbrare
y4aliecs: OBJIAJEBal0OT Pa3IUYHbBIMU METOJAaMH PELIEHUS PALMOHAIBHBIX, UPPALIMOHAIBHBIX, IIOKa3aTENbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TAKXKe 3a/1ad, COACpKaIINX
napaMmeTpsl. [losyuyeHHbIE yMEHUS LIMPOKO MCIONB3YIOTCS TMPU HCCIEIO0BAHUM (QYHKUMA C IOMOIIBIO
MPOU3BOIHOM, MpPH PEIICHUH TNPHUKIAJHBIX 3aJad W 3aJad Ha HAXOXXICHHWE HAWOOJBIINX M HAUMEHBIIUX
3HaueHnd ¢yHkuuu. [laHHas cojep)karenbHas JUHUS BKIIOYaeT B cels Takke (OPMHpPOBAHHE YMEHHA
BBIIIOJIHATH  pacu€Tel 1o  ¢opMmyinaMm, IpeoOpa3oBaHMsl  PAlMOHAIBHBIX,  HUPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKXKe BBIPAXKEHUM, coiepkalllux cTeneHu W jorapudmel. biaronaps
U3YYEHHIO airedpandeckoro wmarepuana MpPOUCXOJUT JalbHEWIee pa3BUTUE aAITOPUTMUYECKOTO U
abCTpPaKTHOTO MBIIIJIEHUS Yydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pacCyXJeHuil, paboTel ¢
CHUMBOJIBHBIMH (popMaMH, IPECTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEI B BUJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa npearaer 3p¢QeKTUBHbIE HHCTPYMEHTHI /ISl PELICHUS MPAaKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a]1a4,
HarJsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAuuYecKass JUHUS «DyHKUMM MU TpaduKW» TECHO NepersieTaercs ¢ JIpyruMHU
JUHUSAMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 33/1a€T MOCIIEI0BaTeIbHOCTh U3yUeHHsI MaTepuaia. M3yuenue
CTETIEeHHOM, MMOKa3aTeIbHON, Jorapu(MHUUEeCKOl U TPUTOHOMETPUUECKUX (PYHKIMN, UX CBOWCTB M T'paUKOB,
UCIOJIb30BaHNE (YHKUUN 7S pelleHus 3ajady M3 JAPYruX Yy4eOHBIX NMPEAMETOB U PealbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PElIEHUEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE ynensercs (OpMHUpPOBAaHUIO YMEHHs BhIpaxaTrb (OpMyJIaMH 3aBUCHUMOCTH MEXIY pa3IuYHbIMU
BEJTMYMHAMHU, HCCIIEIOBATh MOJIyYeHHbIe (YHKIMHU, CTPOUTh WX Trpaduku. Marepuan 3Toil coaepkaTeabHOU
JIMHUY HalCJIeH Ha Pa3BUTHE YMCHHUM U HAaBBIKOB, MO3BOJIAIOIUX BBIPAKATh 3aBUCUMOCTH MEXKY BEIMYMHAMHU
B pa3iau4HOM (opMe: aHATUTHUYECKOW, rpadudeckoi U cioBecHOW. Ero m3ydeHune crnocoOCTBYET pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIEHHUS, CIIOCOOHOCTH K 00O0O0IIEHUIO M KOHKPETU3ALUH, NCII0Ib30BAHUIO AHAIOTUH.

CopnepxarenpHas nuHus «Havama MareMaTH4eCcKOro aHaM3a» IO3BOJIAECT CYIIECTBEHHO DPACHIUPUTH
Kpyr KaK MAaTeMaTU4eCKUX, TaK M NPUKIAIHBIX 33[1a4, JOCTYIHBIX HIKOJIBHHKAM, TaK KAK y HHMX IOSBISAETCS
BO3MOKHOCTh CTPOUTH T'Pa(UKH CIOKHBIX (QYHKLHH, ONPENeNATh UX HauOOJbIINE U HAUMEHbIINE 3HAYCHMUS,
BBIUUCIIATh IUIOIAAM (GUIYp M OOBEMBI Ted, HAXOAUTh CKOPOCTM M YCKOpeHHus npoieccoB. JlanHas
coJlepKaTeNbHas JIMHUSA OTKPBIBACT HOBBIE BO3MOKHOCTH IOCTPOCHMSI MATEMaTUYECKMX MOJENEH peallbHbIX
CUTyallMl, TO3BOJIIET HAaXOJWUTh HAWIydllee pEIIEHUE B MPUKIAOHBIX, B TOM 4YHUCIIE COLMAIBHO-
HSKOHOMHYECKHUX, 33a/Jadax. 3HAKOMCTBO C OCHOBAaMHM MaTeMaTHYECKOIO aHaJlu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOIO MBIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE M HCKYCCTBE. Y4Yalluecs Y3HAIOT O BBIIAIOLIUXCS
pe3yibTarax, HOJIy4YE€HHBIX B XO/J€ pa3BUTHsI MaTEMATUKU KaK HAyKd, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOAMYECKast JTMHUSA «MHOXKeCTBa U JIOTUKA» BKIIOYAeT B CEO0sl 3JIEMEHTHl TEOPUU
MHOKECTB U MaTE€MaTHYECKOM JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJBPHOM MaTeMaTHUKU W NpeiaraloT Haubosiee YHUBEPCAIbHbIM S3bIK, OOBEAMHSAIOUIUI BCe pa3jenbl
MaTEMaTUKU U €€ NPUIIOKEHUHN, OHU CBA3BIBAIOT PA3HbIE MAaTEMaTUYECKUE NUCLUIUIMHBI U UX IPUIIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MO>KHOCTH IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATh €T0 I BBIPAXKCHMS CBOUX MbICIEH. J[pyruM BaKHBIM IPU3HAKOM
MaTeMaTUKH KaK HayKd cJeayeT INpU3HaTh CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHMH M CIIEIOBaHHE
ONPEACIEHHBIM IIPABUJIaM NTOCTPOEHMSI JOKA3aTENbCTB. 3HAKOMCTBO C IEMEHTAaMU MaTE€MaTHYECKON JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIJICHHUS YYaIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXJIEHUS Ha
OCHOBE JIOTMYECKHUX MpaBuJl, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHHS.

B kypce «Anrebpa u Hadajza MaTeMaTHYECKOTO aHAIW3a» HPUCYTCTBYIOT OCHOBBI MaTeMaTH4ECKOTO
MOJICIUPOBAaHUS, KOTOpBIE MPH3BAaHBI CIOCOOCTBOBATH (POPMHUPOBAHMIO HABBIKOB IOCTPOEHUS MOJIese
peanbHBIX CHUTYyalluil, UCCIENOBaHMA STHX MoJeNel ¢ IMOMOIIBIO ammapara ajreOpbl U MaTeMaTHYeCKOTo
aHaJIM3a, WHTEPIPETALUK NOJYyYEHHBIX PE3yJbTaTOB. Takue 3aJaHMsl BIUIETEHBI B KaXKIblil W3 DPa3AeioB
IIporpaMmsbl, OCKOJIBKY BECh MaTepuai Kypca LIIMPOKO MCIOJIb3YETCs Ul PEIIeHUs NPUKIaAHbIX 3a1ad. [Ipu
pelIeHNH peaJIbHBIX MPAKTUUYECKUX 3a/ad YydYalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, MCIOJIb30BAaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBATh MpoOIeMy.
JleaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJHBIX 33a]jad OpraHU3yeTcs B Ipoliecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hauyana MaTeMaTHUYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacuo ywyebnomy miany B 10 —I11 wxiaccax wu3ydaercs ydeOHBI Kypc «Anredpa M Havaja
MaTEeMaTHYEeCKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ce0s CIeIyIOIIe OCHOBHBIEC pa3eibl coaepkanus: «Uucna
Y BBIUUCIICHUS», «YpaBHEHHS U HEPABEHCTBaAY, «DyHKIUU U Tpadukn», «Hauana MaTeMaTnyeckoro aHaau3ay,
«MHOKeCTBa U JIOTHKa.

B VYuebnom miane Ha u3y4eHHEe YriayOIEHHOTO Kypca aiareOphl M Hayajdl MaTeMaTHYeCKOTO aHalIM3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEICIO B TEYCHUE KAXKIOTO ToJ1a 00ydeHHs, BCETro 3a
1Ba roga o0ydyeHuss — He MeHee 280 y4eOHbIX 4acoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O IIPEIMETA <«AJITEBPA H
HAYAJIA MATEMATHYECKOT'O AHAJIN3A»

OcBoenune yueOHOTO npeameTa «Anredpa U Havajga MaTEMaTHYECKOTO aHaIu3a» JOJDKHO 00eCredrnBaTh
JOCTI)KEHHE Ha YpPOBHE CpeaHEero ooOmero oO0pa3oBaHUS CIEAYIOMMX JUYHOCTHBIX, METANpPEJIMETHBIX U
MpEeAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PEe3yabTAaThl OCBOCHUS IPOrPaMMBI yUeOHOTO TIpeaMeTa «MaTeMaTrKay XapakTePU3yIOTCs:

['paxkaHCKO€ BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIUKA OOYUYaIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
pOCCcHUiCKOTO 00IIecTBa, MPEACTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3TUIHBIX
CTPYKTYp, SBJIEHUH, TMpoLeayp TpaxJaHCKOro obmectBa (BBIOOPBI, OMPOCHI M Wp.), YMEHUEM
B3aMMOJICHCTBOBATH C COIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIMSIMU U HA3HAUYCHUEM .

[TatpuoTHYecKO€ BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNUCKON IPaKIAHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
pOCCHIICKON MaTeMaTWKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHHSIM POCCUHCKUX MAaTeMaTHKOB H
POCCHIICKOM MaTEMAaTHUYE€CKOM IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTrUX HAayKax, TEXHOJOTHUSX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

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

DCTEeTUYeCKOe BOCOUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIIOUYasl 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEIIeHUN, paCcCYKICHHI; BOCHPUUMYHBOCTBIO K MaTEMaTHMUYECKHM AacleKTaM pas3U4HbIX BHJIOB
HCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHE 3HAHHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a JKM3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHHUE,
cOaaHCUpPOBAHHBI pEKUM 3aHATHH M OTAbIXa, pEryiaspHas ¢u3ndeckass aKTUBHOCTH); (HU3UYECKOTO
COBEPIICHCTBOBAHUS MPH 3aHATHIX CIOPTUBHO-03/I0POBUTEILHON JIESTEIBHOCTBIO.

TpynoBoe BocuuTaHUeE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTU TPYIOJIOOUS; MHTEPECOM K pa3INuHbIM cdepam
npodeccHoHaNbHON NeATeIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE MIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBI0O K MAaTeMaTHYecKOMY OOpa30BaHHI0O M €aMOOOpa30BaHHWIO Ha TPOTSDKEHUU BCEW KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILIEHUH NMPAKTUYECKHUX 33/1a4 MAaTEMaTH4YE€CKOI HaPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHHEM BIHUSHHS COIHAILHO-PKOHOMUYECKHIX
MPOLIECCOB HA COCTOSHUE TMPHUPOJAHON M COLMATBHOM Cpelbl, OCO3HAHHEM TIJI00ATBFHOTO XapakTepa
AKOJIOTHYECKUX TMPOOJIeM; OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU s pelleHus 3aaad B
obnacTu OKpyXaromiel cpeipl, MUIAHUPOBAHUS TOCTYNIKOB U OLIGHKH HMX BO3MOXXHBIX TOCIEICTBUN IS
OKpYKaroLEenl Cpeibl.

L{eHHOCTH Hay4YHOTO MO3HAHUS:




c(hOPMUPOBAHHOCTHIO MHPOBO33PCHIS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
OOIIECTBEHHON MPAKTUKH, TIOHUMAaHUEM MAaTeMaTHYeCKOW HAyKH KakK c(epbl 4YeOBEUYECKOUN IeSTeNbHOCTH,
3TamoB €€ pPa3BUTHUS W 3HAYUMOCTU JUIS PA3BUTHS IMBWIM3AINH, OBJAJACHHEM S3bIKOM MAaTEMAaTHKU U
MaTEeMaTHYeCKOW KYIbTYpOH KaK CPEICTBOM TO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO W
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIle  pe3yabTaThl  OCBOCHHS  NporpaMMbl  yueOHoro mpeamera «Maremaruka
XapaKTEepPU3YIOTCSI  OBJAJICHUEM  VHUBEPCANbHLIMU  HO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OeLICEUAMU, YHUBEPCATIbHLIMU PEYAANMUGHBIMU OCliCIEUAMU.

1) Vhueepcanvnvie nosnasamensusle deiicmeus, obecneuusaiom Gopmuposanue 6a308bix KOZHUMUGHBIX
npoyeccos obyuarowuxcsi (0c6oeHue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUpa, NpUMeHeHue I0SUYecKux,
UCce008amenbCKux onepayutl, ymenut pabomams ¢ ungpopmayuet).

ba3oBbie Jlornyeckre AeMCTBHS:

® BEISBJISITh W XapaKTEPU30BaTh CYIISCTBEHHBIC NPHU3HAKM MAaTEMaTHYeCKHX OOBEKTOB, MOHSITHMA,
OTHONIICHUIA MEXJy TMOHATUAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH, YCTaHABIUBATH CYIICCTBECHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUISI 000OIICHHS U CPABHEHMSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATh, (OPMYITHUPOBATH U MIPEOOPA3OBHIBATH CYKJCHUS: YTBEPIUTESIBHBIE U OTPHUIATEIBHBIC,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE,

® BBIABJIATH MaTeMAaTHYSCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IMPOTUBOpEYHs B (akrTax, JaHHBIX,
HAOJIOJICHUSAX U YTBEPXKACHUSX; TIpeJyIaraTh KPUTEPHH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHIA;

& JIeNIaTh BBIBOJIBI C MCIIOJI30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHHM,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

& [IPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX yTBEP)KJICHUH (TIpSIMbIE H  OT
MPOTUBHOIO), BBICTPaMBAaTh APryMEHTALMIO, TMPUBOAUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH
cOOCTBEHHBIE CYXICHUS U BHIBObI;

e BBIOMpATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATH
HauboJee MOAXOAAIIUI C YUETOM CaMOCTOSITENIHO BBIJICJIIEHHBIX KPUTEPUEB).

ba3oBble HcClIeI0BATENbCKHUE ICHCTBUSL:

® UCIOJIB30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUNH MHCTPYMEHT IMO3HAHUA; (OPMYIHpPOBATH BOMPOCHI,
¢bukcupyooe MNpoTUBOpEeUne, NpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OpMUPOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA AKCHEPUMEHT, HCCIEJOBAaHUE IO YCTAHOBJICHHUIO
0COOCHHOCTEI MaTeMaTu4ecKoro o0bEKTa, IBJICHHUSI, MPOIiecca, BBIIBJICHUIO 3aBUCUMOCTEH MeX Iy 00beKTaMu,
SIBJICHUSIMHU, TIPOIIECCAMH;

® CaMOCTOSITENIbHO (POPMYIUPOBATH 0000IIEHNUS U BBIBOJIBI IO pe3yabTaTaM MPOBEACHHOTO HAOIIOICHUS,
UCCIIeIOBAHUS, OLEHUBATH JIOCTOBEPHOCTD MOJMYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 0000IIECHNUI;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh MPEATNOJIOKEHHS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

PaboTa ¢ nndbopmanmei:

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

e BEIOMpaTh WHGOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAM3MPOBATh, CUCTEMAaTU3UPOBATH H
HUHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUI0B U (OPM MPEICTABICHUS;

® CTPYKTYypUpOBaTh WH(GOpPMAIMIO, TMPEACTABIATh €€ B pasnuyHbIX (opMax, WILTIOCTPUPOBATH
rpaduyuecky;

® OIICHMBATh HAJEKHOCTh HHPOPMAIMH [0 CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanbhvle KOMMYyHUKamugHbvle 0eticmeus, 00ecneuusaron c@hopmuposaHHoCms COYUATbHbIX
HABbIKOG 0OYUAIOWUXCSL.

OOrenue:

® BOCIIPHUHUMATh U (hOPMYITHPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSIMH M IICJIIMHU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, TaBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATH TIOJTYUEHHBIN pe3yJIbTarT;



e B X07€¢ OOCYXJCHHS 3a/laBaTh BOTMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOJIEMBI, perraeMon
3aJjauy, BBICKA3bIBAaTh HMJICH, HALIEJICHHBIE HA MOUCK PELICHHS; CONOCTABIATH CBOM CYKICHHUS C CYXICHUSAMU
IpYyruX Y4YaCTHHKOB JHajora, OOHapyKMBaThb pasziIMuMe M CXOJCTBO MO3MLHMH; B KOPPEKTHOH Qopme
(bopMynHUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

® TIPEACTaBIIATh PE3YyIbTAThl PEIICHUS 33/1a4H, SKCIICPUMEHTA, UCCIEIOBAHMS, TPOCKTA; CAMOCTOSTEIHHO
BBIOMPATH (hOpMAT BBICTYIUICHHUS C YUETOM 33J1a4 MPE3eHTAIlH U 0COOCHHOCTEW ayAUTOPHH.

CoTpyHUYECTBO:

® TIOHUMATh M HMCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIHLHOW pabOTHl MPHU PEIICHUH
y4eOHBIX 3a/la4; TNPUHUMATh IEJIb COBMECTHOH JEATENIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensTh BUABI padoOT, JTOTOBAPUBATHCS, OOCYKIATh MPOIECC U pe3yybTarT paboThl; 0000IIaTh
MHEHHS HECKOJILKHX JIIOJICH;

® yyacTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYkAeHUS, 0OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI» U
T.I.); BBITIOJHSATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOW JCWCTBUS C JPYTUMH WIEHAMH KOMAaHJBI,
OIICHUBATh KayeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM YIaCTHHUKAMH
B3aUMO/ICHCTBHSL.

3) Vuusepcanvnvle pezynsamusnvle oeiicmeusi, 0obecneuusaiom Gopmuposanie CMblCi08bIX YCMAHOBOK

U HCUSHEHHDIX HABLIKOB TUYHOCHIU.

Camoopraamzanms:

® COCTaBJIATh TUIAH, AJITOPUTM PEHICHHS 3a7a4d, BBHIOMPATH CIOCOO pPEIMICHHS C YIYETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUHN C YIETOM
HOBOM HHMOpMaLIUU.

CaMOKOHTPOIIb:

® BJIaJIECTh HABBIKAMM IIO03HABATEIHHOM pePICKCHH KaK OCO3HAHHUS COBEPINACMBIX JIEHCTBHU W
MBICITUTENBHBIX TPOIIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJISI MpoIecca 1
pe3ynbTaTa peleHnuss MaTeMaTHIeCKOH 3a1a4u;

® MIPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH NPH PEIICHUHU 3aJa4d, BHOCUTh KOPPEKTHBHI B
NESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWICHHBIX ONTHOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHHWBATh COOTBETCTBHE pE3yIbTaTa IEIH W YCIOBHUSAM, OOBSICHATH MPUYMHBI JOCTHXKCHHS WIIH
HEJIOCTH)KCHHS PE3yIbTAaTOB JEATEILHOCTH, HAXOIUTh OIIHMOKY, TaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 kiaacce
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e (CB00OJHO oOmEpUPOBATH MOHATHSIMH: PalMOHAIBFHOE YHUCIIO, OECKOHEYHas Mepuoanyeckas Ipoob,
MPOLIEHTBI; UPPALMOHAIBHOE YMCIO; MHOXKECTBA PAlMOHANBHBIX U JIEUCTBUTENIBHBIX YHCEI; MOJYJIb
JNEHUCTBUTEIBLHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PELICHUs MPUKIATHBIX 3a]a4 U3 Pa3IU4HbIX OTpacieil 3HaHuil u
pEATBHOM KU3HMU.

o [Ipumenste npubIMKEHHBIC BBIYMCICHUS, MpaBWIa OKPYIJICHHS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHUH.

e (CB00OAHO oOmMepHpOBaTh MOHSATHEM: CTENEHb C IIENIBIM IOKa3aTeJeM; HCIOIb30BaTh MOJAXOSIIYIO

(dhopMy 3amucH TeHCTBUTENBHBIX YHCEN A PEeIISHHS MPAaKTUYECKUX 3a/1a4 U MPE/ICTABICHHS TaHHBIX.

CB0OOTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHIECKUN KOPEHb HATYPAIbHON CTETICHH.

CB0OOTHO OTIEPUPOBATH MOHITHEM: CTENEHB C PAIIOHATHLHBIM MOKa3aTENIEM.

CB0OOOTHO OTIEPUPOBATH MOHATHAMHU: JIOTApU(PM YHCTIA; TECATUYHBIE U HATYpAIbHBIE JIOTapU(MBI.

CB0OOTHO OTIEPUPOBATH MOHATHSAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIIOBOTO apTryMEHTAa.

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

YpaBHeHHS U HEPABEHCTBA
e (CB00OAHO OMEPUPOBATH MOHATHAMMU: TOXKJIECTBO, ypaBHEHNE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPAaBHEHUS
" YpaBHCHHUA-CICACTBUA; pABHOCHUJILHBIC HCPABCHCTBA.



[IpuMeHATh pa3iauyHble METOJbl PELICHUS PAlMOHAJIBbHBIX U JPOOHO-PALMOHAJIBHBIX YpaBHEHMI;
IIPUMEHSTh METO/l HHTEPBAJIOB JIJIs1 PELICHHSI HEPABEHCTB.

CB0OOHO OmEpUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOM IEePEeMEHHOW; MHOTOWIEH C LEIBIMH
KO3 pUIMEeHTaMH, KOPHA MHOTOWIEHA; MPUMEHSThH JeJICHHEe MHOTOYJICHAa HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u TeopeMmy Buera miis perenus 3auad.

CB0OOHO OMEpHPOBATh NOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHH, MAaTpHIA, ONpPEICITUTENb
MaTpullbl 2 X2 U €ro reoMEeTpUYECKHil CMBICI; MCIOJIb30BaTh CBOMCTBA ONpENENuTeNs 2 X 2 Jyid
BBIYMCIICHUS €r0 3HAUYECHUS, IPUMEHSTh ONPEACIUTENN ISl PElICHNUs CUCTEMbl JIUHEWHBIX YpaBHEHUN;
MOJIEJIUPOBATh peajbHblE CUTYyallMM C IOMOIIBIO CHCTEMbl JIMHEHHBIX YpaBHEHUH, HCCIIEOBAThH
IIOCTPOCHHbIE MOJIEIM C IOMOLIBI0 MaTpULl U ONpEAeNUTeNeH, HHTEPIPETUPOBATh MOJYyYEHHBIN
pe3yibTar.

Hcnonb30BaTh cBOIMCTBA IEHCTBUIN C KOPHSAMU JJ1s MpeoOpa30BaHUs BhIPAKEHUM.

BoinonHATe 1peoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH, COAepXKalluX CTEHEHH C paluOHaAIbHBIM
IIOKa3aTeseM.

Wcnonb3oBath cBOMCTBA JOrapupMOB JUIsl TpeoOpa3oBaHusl JOTapUPMUUECKUX BbIPAKEHHH.

CBOoOOIHO omepupoBaTh MOHATUAMU: HppalOHalbHbIE, IOKa3aTeabHble M Jorapudmuyeckue
YpaBHEHHUS; HAXOUTh UX PELIEHUS C TOMOIIbIO PABHOCHIIBHBIX IIEPEX00B WM OCYILECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIBI JUIsl MpeoOpa3oBaHUS TPUTOHOMETPUUECKHUX
BBIPAKEHUII.

CB0OOOJTHO oOmepupoBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE; MPUMEHATh HEOOXOIUMbIe
(bopMyIIbI 1Sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.

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

DOyHKUUM U rpaduKu

CBoOoaHO oOmEepupoBaTh MOHIATHSAMHU: (YHKIUS, CIIOCOOBI 3anaHus (YHKIIMH; B3aUMHO OOpaTHBIE
byakMn, Kommo3uius (QyHKUMA;, rpaduk (YHKIWUWA, BBIMOJIHATH AJIEMEHTapHBIE MPeoOpa3oBaHUs
rpagukoB PyHKITHIA.

CB00OOIHO ONEPHPOBATH MOHITUSAMHU: O0JACTH OMPENEIICHUSI U MHOXKECTBO 3HAUCHHUN (QYHKIUH, HYJIH
(GYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB0OOJHO OIEpUpPOBATh MOHATUSAMU: YETHBIE M HEYETHBIC (DYHKIHMH, MEPHOAMYECKHE (QYHKIUH,
MPOMEXYTKA MOHOTOHHOCTH ()YHKIIMM, MaKCHMyMbl W MUHHMYMbI (QYHKIUH, HauOOJbIIee |
HaMMCHbIIIee 3HaYCHNE (QYHKIIMH Ha TIPOMEKYTKE.

CB00OOHO OTIEpUPOBATh TOHSATHSIMH: CTEIEHHAs (DYHKIMS C HATypajJbHBIM M IENBIM IOKa3aTeleM,
rpadMK CTENICHHOW (YHKIIUU C HATYPAIbHBIM U LENbIM TOKa3aTeseM; rpaduk KOpHs N-0i CTENEeHU Kak
(GyHKIIMU 00OpaTHOM CTENEHH C HATYypaJbHBIM MIOKA3aTEelIeM.

OnepupoBaTh MOHATUSMH: JIMHEWHAs, KBaJpaTU4HAas M JPOOHO-TMHEWHas (QYHKIMH, BBIMOJIHAThH
AJIEMEHTAPHOE MCCIICIOBAHNUE M TOCTPOCHHUE UX TPAPHKOB.

CB00OIHO OmEpUpoOBaTh MOHATUSAMU: TIOKa3aTelbHas U JiorapudMuyeckas (DyHKIUU, UX CBOWCTBA H
rpadMKu; UCIIOJIb30BaTh UX IPadUKHU ISl PEIICHUS YPaBHEHUIA.

CBoOOMHO  omepupoBaTh  MOHATUSIMU:  TPUTOHOMETpPUYECKass  OKPYKHOCTb,  OIpENeIeHUe
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

Hcnonb3oBatk rpaduku GyHKIUN A UCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEN MPHU PEIICHUH 33134
U3 JIpYTUX Y4eOHBIX MPEAMETOB W PEaTbHOW KHU3HU; BbIpakaTh (POpPMYTaMH 3aBUCHMOCTH MEXIY
BETTUYMHAMHU.

Hagana MmaTeMaTH4eCKOI0 aHAJINA3A

CBO60,Z[HO OIICpHUPOBATH NOHATUAMMU! apI/I(l)MeTI/I‘-ICCKaH U TeOMCTpHUYCCKasd MNporpeccusd, OCCKOHEUHO
Y6LIBaIOH_Ia$I reoMETpUUCCKasa MpOrpecCus; JIMHEMHBIN U SKCIIOHEHIIHAIbHBIN POCT, (I)OpMYJ'Ia CJIOXKHBIX
MPOLUCHTOB; UMCTLH ITPECTABJICHUC O KOHCTAHTC €.

Hcnons30BaTh IporpecCruu i pCiCcHud pCajibHbIX 3a/la4 IIPUKIIATHOT'O XapaKTepa.

CBO60,[[HO OIICpHUPOBATh NOHATUAMMU: MOCIICAOBATCIIBHOCTD, CIIOCOOBI 3aaHuA HOCHCHOB&TCHBHOCTCﬁ,
MOHOTOHHBIC u OT'PAaHNUYCHHELIC OCIaCI0BATCIBHOCTH, INIOHUMAaThb OCHOBBEI 3apOKACHUA
MaTEeMaTHYECKOTO aHAJIM3a KaK aHalIn3a 0ECKOHECYHO MaJIbIX.



CB00OHO OmepupoBaTh MOHATUSMHU: HENpPEpBIBHBIE (DYHKIMHU; TOYKM pas3pbiBa rpaduka (QyHKIHUH;,
aCUMIITOTHI rpaduka GyHKIUH.

CBoOoHO oOmepupoBaTh MOHATHEM: (YHKIHWS, HENpepblBHAsS Ha OTPE3Ke; MIPUMEHSTH CBOMCTBA
HENpPEepbIBHBIX (DYHKIMN IS pelIeHus 3a1a4.

CB00601HO OTIEpUPOBATH MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHBIE (DYHKIINHU, KacaTeabHast K rpaduky
byHKIUH.

Bbraucnare mpou3BOJHBIE CyMMBI, IPOM3BEACHUS, YaCTHOTO M KOMIIO3WIMUH JBYX (YHKIHIA; 3HATH
MIPOU3BO/IHBIC IIEMEHTAPHBIX (PYHKITHH.

Hcnonb30BaTh reoMeTpUUECKU U (PU3NYECKUI CMBICI IPOU3BOIHOM JUIs pEIIeHUs 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00OIHO ONIEPUPOBATH MOHATUSIMH: MHOKECTBO, ONl€pallMy HaJl MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjs ONMMCaHMs peajbHbIX IMPOLECCOB U SBJICHUM,
IIPY pEeIIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX PEIMETOB.

CB0OOOJTHO oOmepupoBaTh TMOHATHUAMU: OIpENEIeHHe, TeopeMa, ypaBHEHHE-CIEICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEeKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE YPABHEHHS U HEPABEHCTBA.

11 kiaacce
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CB00O0HO OTIEpUPOBATH MOHATHSAMHU: HATYpaJbHOE U IE€JI0€ YMCIIO, MHOXKECTBA HATYPAJIbHBIX U IEJIBIX
YHUCeNl; UCIMOJb30BaTh NMpuU3Haku AenuMocty uenbix uucen, HOJ m HOK naTypanbHbIX ymcen mist
pelIeHus 3a/1a4, IPUMEHSTh alropuT™ EBKinaa.

CB00OOHO OTIEpUPOBATH MOHIATHEM OCTATKa MO MOJIYJIIO; 3aMUChIBaTh HATypaIbHBIC YHUCIIA B PA3JIMYHBIX
MO3UITHOHHBIX CUCTEMAaX CUHUCIICHHUS.

CB00OOHO oOmepuUpoBaTh MOHATHUSAMH: KOMIJIEKCHOE YHCIO W MHOXECTBO KOMILUIEKCHBIX YHCEIT,
MPEACTABIAThL KOMIUIEKCHBIE YHCIIa B alreOpamdeckod W TPUTOHOMETPpHUUYECKOW (opme, BBITOIHSTH
aprupMETHUYECKUE OTepaIlii C HUMHU U U300pakaTh Ha KOOPJAUHATHON TIJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA

CBoOOHO omepupoBaTh MOHATUAMU: HppalloOHalbHbIE, IOKa3aTeJdbHble M Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh UX PELICHUS C TIOMOIIbIO PABHOCUIIbHBIX MEPEXO0B.

OcyiecTBiATh 0TOOP KOPHEH NMPH pelIeHUH TPUTOHOMETPHUYECKOTO ypaBHEHUSI.

CBoOOIHO oOmepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBOOOTHO omepupoBaTh MOHSATUSIMH: CHUCTEMAa M COBOKYINHOCTb YpPaBHEHHH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl M CHUCTEMbI-CJIECJICTBUS; HAXOIUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pematp panmonansHbie, HppallMOHATILHBIE, TOKA3aTENbHbIE, JIOTAPU(PMUIECKIE U TPUTOHOMETPHY ECKUE
ypaBHEHUS U HEPABEHCTBA, COJIEpIKaIINe MOAYIIU U TTapaMeTphl.

[IpumensaTs rpaduyeckue METOAbI JUIsl pEIICeHHWS YpaBHEHUH W HEPaBEHCTB, a Takke 3agad C
napaMmeTpamu.

MonenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHMUS,
HEpPaBEHCTBA W MX CHCTEMbl [0 YCJIOBHUIO 3aJaud, MWCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHUEM arlapara ajareOpsl, THTEPIPETUPOBATH MOTYYSHHBIH pe3ysbTar.

DyHKUUH U TPaUKU

Ctpouth rpapuky KOMMHO3ULUHM (YHKUUH C TOMOIIbI 3JIEMEHTApHOIO MCCIEOBAHUS U CBOICTB
KOMIIO3ULIUH JIBYX (DYHKIUH.

CtpouTth reomeTpudeckue 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

CB00601HO OnIEpUpPOBATh MOHATUAMU: TPAYUKHA TPUTOHOMETPUUYECKUX (PYHKITHH.

[TpuMeHsATh QYHKIMU [T MOJCTUPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX POIIECCOB.

Hayana MmaTeMaTH4eCKOI0 aHAJINA3A

Hcnons30BaTh MPOU3BOAHYIO I UCCIICAOBAHUA (I)YHKLII/II/I Ha MOHOTOHHOCTBb U S5KCTPCM YMBI.
Haxoauts HanOOJIbIlIee ¥ HAUMEHBIIICE 3HAUCHUS (IJYHKLII/II/I HerepBIBHOﬁ Ha OTPE3KE.



e lcnonp30BaTh MPOM3BOIHYIO ISl HAXOXKJCHUS HAMJIYYIIETrO PEHICHUs B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKUX, 3a/1auax, JUls ONpPEeNICHUsI CKOPOCTH U YCKOPEHHs IIpollecca, 3a1aHHOTO
(bopmynoit mim rpaguxkom.

e (CBo0omHO oOmepUpOBaTh MOHATUAMHU: TIEPBOOOpa3Hasi, OINPENCNEHHBIA MHTErpajl; HaXOAUTh
nepBooOpa3HbIe AMEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTErpal 1o ¢opmyne Herorona—Jleitbnuma.

e HaxomuTh miuomany miockux Guryp u 00bEMBI T ¢ TOMOIIBIO0 HHTErpaa.

e lmerp mpexacTaBieHHE O MATEMaTHYEeCKOM  MOJCIMPOBAHMM HA  TPUMEPE  COCTABIICHHS
maddepeHnnanbHbIX ypaBHEHUH.

e Pemare npukiamHbie 337a4dd, B TOM YHCIE COIMAIHHO-PKOHOMHYECKOTO M (PU3NYECKOTO XapakTepa,
CPE/ICTBAMHU MATEMAaTHYECKOTO aHAJIN3A.

COJAEPKAHUE YYEBHOI'O KYPCA (IO 'OAAM OBYYEHMUA)

10 xacce
Yucsia 1 BBIYUCIEHUS

Panmonaneubie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE MTEPUOTUUECKHE
npo6u. [Ipumenenue nqpoOeit U MPOIEHTOB IS PEIICHUs TPUKIIAIHBIX 33714 U3 PA3IUYHBIX OTpaciel 3HaHUN U
peanbHOM JKU3HHU.

JleiictBuTenpHble uyucia. PanmoHanbHBIE W HMppalMOHANBHBIE Yucia. ApudMeTHYecKue Omeparuu ¢
JNEHUCTBUTENLHBIMU unciIaMu. Moayib TEHCTBUTEILHOTO YUCIa U ero cBoicTBa. [IpubamkEHHbIC BEIUUCTICHNUS,
MpaBUJia OKPYTJICHUSI, TPUKHUIKA U OTICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazateneMm. bunom Hreiorona. Mcmonp3zoBanume mnoaxonsmeld (GOpMBI 3amuch
JEHUCTBUTENBHBIX YUCEN JIJIS1 PEIICHHS IPAKTUICCKUX 3a/1a4 U TIPEICTABJICHHS JTaHHBIX.

ApubMeTnuecKknii KOpeHb HATypaJIbHOM CTETICHH U €TO CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM MOKA3aTEIEM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIBHBIM MOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. JlecaTHUHbIC U HATypaIbHBIC JIOTapU(PMBI.

CHHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHI'€HC
YHUCJIOBOI'O APryMEHTA.

YpaBHeHNs] M HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-CeACTBUSA. HepaBeHCTBO, pellleHre HEpaBEHCTBA.

OcHOBHBIE METO/IbI PEILIECHHUS IENbIX U APOOHO-PAMOHABHBIX YPaBHEHUI M HEPaBEHCTB. MHOTOUJICHBI
OT OJHOM mepeMeHHOM. JleleHne MHOroujieHa Ha MHOTOWwieH ¢ octaTkoM. Teopema be3y. MHorousneHsl ¢
nensiMu Kodddunnerntamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHH, CONEPIKAIINX CTEEHU U KOPHHU.

Wppaumnonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUSI UPPALIUOHATIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PELICHUS [T0OKA3ATEIbHBIX YPABHEHUM.

[IpeoGpa3oBanue BEIpAKEHUH, COIEPKALIUX JOTapr(DMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PEUICHHS IOTaPU(PMUUECKUX YPABHEHHM.

OcHoBHble TpuroHoMmerpuueckue ¢Gopmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUYECKUX BBIPAKEHUH.
Penrenne TpuroHoMeTpUYECKUX YpABHEHUM.

Pemrenne cuctem JIMHEHHBIX ypaBHEHUW. Marpuia CUCTEMBbI JIMHEHHBIX ypaBHEHUH. Omnpenenuresns
MaTpullbl 2X2, €ro TreOMETPUYECKHMH CMBICI M CBOWCTBA; BBIYMCICHHE €ro 3HA4YeHHUs, NPUMEHEHUe
ONpEeNeaUTENs Ul PELIEHUs CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PermeHue mpukiIagHbIX 3a4ad C MOMOUIBIO
CUCTEMBI JIMHEWHBIX ypaBHEeHUU. MccneqoBaHne NOCTPOEHHOM MOJIENH C IOMOIIBIO MAaTPUIL U ONIPEAEIIUTEINEH.

[TocTpoeHne MaremMaTHUeCKHX MOJENEW peaJlbHOM CUTYallMM C IMOMOILIBI) YPAaBHEHUU W HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHUI0O MaTEeMaTHYECKUX 3a/a4 W 3a/1a4 U3 Pa3NUYHbIX 00IacTeid
HayKU U peaIbHOW KU3HH.

DyHKUUH U TPaPUKHU

OyHKIMA, criocoObl 3aaHus GyHKIMH. B3aumuo oOpatHble pyHkiuu. Komnosunus ¢ynkuuit. I'paduk
¢byHKIMU. DIeMeHTapHbIe TpeoOpa3zoBaHus IpadMKoB (yHKIIUHA.

O6nacTe ompeneneHus M MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu ¢yakoun. IIpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE U Heu€THble QyHKuMU. [lepuoanyeckue ynkiuu. [IpoMeKyTKH MOHOTOHHOCTH
¢byHkuu. MakcumMymbpl W MUHUMYMBI (yHKIMU. HauOonbliee u HauMeHbIlee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.



JIuneiiHasi, KBaJpaTUyHas M APOOHO-IMHEHHAs (YHKIUH. DIeMEHTapHOE HCCIIEAOBAaHUE M MOCTPOCHUE
UX TpauKOB.

CrenenHas GyHKIHSI ¢ HATypaJIbHBIM U IIENIBIM MMOKa3areneM. E€ cBolicTBa u rpaduk. CoiicTBa u rpaduk
KOPHSA N-0if CTeTeHu KaK (GYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeJIEeM.

[TokazatenpHast U norapudmMudeckass (QyHKIHH, UX CBoWcTBa U rpaduku. Mcmonb3oBanue rpadukoB
GyHKUIUH U1 petieHus] ypaBHEHHIA.

Tpuronomerpudeckass OKPYKHOCTb, OIpEICIICHHE TPUTOHOMETPHUYECKHX (YHKIUH  YHUCIOBOTO
aprymMeHTa.

@OyHKIHMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECcCax U SIBICHUAX. [ pa@uKu peanbHbIX 3aBUCUMOCTEH.
Hayana maTeMaTH4ecKoro aHajmsa

[TocnenoBarenpHOCTH, cOCOOBI 3a/JaHus MOCHeAOBaTeIbHOCTENH. MeTon MaTeMaTUYeCKON WHIYKIIUH.
MOHOTOHHBIE W OrpaHUYEHHBIE IOCIEA0BATEIBHOCTH. VICTOpUS BO3ZHMKHOBEHHsI MAaTEMaTUYECKOIO AHAINA3a
KaK aHajn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMmMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromasi TreoMeTpuyecKas
mporpeccusi. CymMma  OECKOHEYHO  yOBIBAIOIIEM  TeOMETpuyeckod  mporpeccuu.  JIuHelHBIl U
JKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOKHBIX IPOLEHTOB. M CHonb30BaHHWE IPOrPECCHH  JUIS
pelnieHus peasIbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

HenpepriBHble GyHKIMKM U UX cBOMCTBA. Touku paspbiBa. ACUMNTOTH rpagukoB QyHKiui. CBoMHCTBa
GyHKIMI HempepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaliOB Ui pElIeHUs HepaBeHCTB. [IpumMeHeHHe CBONCTB
HEeNpephIBHBIX (PYHKIUHN A peleHus 3a1au.

[lepBas u BTOpas mpousBojaHble (QyHKUMU. OnpeneneHue, reoMeTpuyecKuil M (QU3NUECKH CMBICI
MIPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKITHH.

[IpousBoHbie 3neMeHTapHbIX QpyHKIUN. [Ipon3BoIHAsS CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIINU
GyHKIIHN.

MHo:xecTBa H JIOTHKA

MHO3K€eCTBO, Onepallii HaJl MHOXKECTBAMH M WX CBoMCTBa. J{narpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO aIIapara JUlsl ONACAaHUs PEAbHBIX IIPOLECCOB W SIBICHUM, IIPU PELICHNN 3a/1a4
U3 Ipyrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO MaTeMaTHYECKOTO OO0bBEKTa, CIEACTBUE, JI0Ka3aTelbCTBO,
PaBHOCHJIBHBIC yPaBHEHHUS.

11 knace

Yucia 1 BBIYUCTCHHUS

Harypansubie u uenvie yucna. Ilpumenenne npusHakoB aenumoctd uenbsix uucesn, HOJl u HOK,
OCTaTKOB 0 MOAYIIO, ajdroputMa EBkina ams penienus 3a1a4 B eJIbIX YHCIax.

KowmmnekcHsie yncna. AnreOpanyeckass U TpUrOHOMeTpUYeckas (OpMBbI 3alMCU KOMIUIEKCHOTO 4HCIIA.
ApudmeTrnueckue oOmnepanuu C KOMIUIEKCHBIMH uHciamu. 3o0pakeHne KOMIUIEKCHBIX 4HCeld Ha
KoopauHaTHOU miockoctu. @opmyna Myaspa. KopHu N-oit creneHn M3 KOMIUIEKCHOTO uucia. [lpumenenue
KOMILJIEKCHBIX YHCeN JUIsl pelieHus (PU3NUeCcKUX U TeOMETPUUYECKHX 3a/1au.

YpaBHeHUs 1 HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh YpaBHEHHI M HepaBeHCTB. PaBHOCHIIbHBIE CHUCTEMBI M CHCTEMBI-CIICACTBHUSI.
PaBHOCUIIbHBIC HEpABEHCTBA.

Ot0op KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHMH C TMOMOUIbI0 TPUTOHOMETPUYECKOH OKpPYXHOCTH.
Pemenune TpUroHoOMeTpMYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIIEHUs TTOKAa3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILLICHUS UPPALIMOHATIHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYMHOCTEH palMOHAIbHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpuMeHeHne ypaBHEHUM, CHUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTH4YeCKUX 3aJad U 3aJad U3
Pa3IMYHBIX 00JaCTel HAYKH U PEaIbHOM JKU3HH, MHTEPIIPETALIUS MTOTyYeHHBIX Pe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommosunuu ¢ynkuuii. ['eomerpudeckre o0pa3sl ypaBHEHHH M HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.



I'paduueckre MeTOIBl pelIeHHs] YpaBHEHUH W HEpaBeHCTB. I 'paduueckre MeTOAbl pEUICHHs 33/a4 C
rapamMeTpamu.

Wcnonb3oBanne rpadukoB QYHKIMNA IS WCCIEAOBAHUS IMPOIECCOB U 3aBUCHMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.
Hayana MmaTeMaTH4eCcKOro aHajmu3a

[TpumeHeHre TPOU3BOTHON K MCCIEeIOBaHNIO0 (DYHKIMHA HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxneHue
HanOOJIBIIETO ¥ HANMEHBIIETO 3HAYCHUH HENPEPHIBHON (DYHKIIUN HA OTPE3KE.

[IpuMeHeHne NPOM3BOMHOM I HAXOXKACHMS HAWIYYIIEr0 pPEIICHHWs B IPUKIAAHBIX 3aJadax, s
OTIpENIeNIeHUs] CKOPOCTH U YCKOPEHUS TpoLiecca, 3aJaHHOTO (GOPMYIIOHN UiTH rpaduKkoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO 1epBooOpa3HbIX. llepBooOpa3HbIe 3IEMEHTApHBIX (YHKIIHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuii cMmpica UHTErpaia. BeruuciaeHnue ompenenéHHOro MHTErpaiga no Qopmyne

Herorona—JleitOnuna.
[Ipumenenne nHTErpana s HaX0XKACHUS MJIOIAAeN IIOCKUX QUTyp U 00BEMOB reOMETPUUYECKUX TEJl.
[Ipumepsl pemeHuit AudQepeHnanbHbIX ypaBHEHUH. MaremaTtnyeckoe MOJENIUPOBaHHE PpPeaTbHBIX

MIPOIIECCOB C MOMOIIBIO U DEepeHIINATBEHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(ITIO0 TOAAM OBYYEHMUA)

10 xknacc (140 yacoB)

Ha3Banue pa3nena OcHoOBHOEe coleps;kaHue pasjaesia OcHoBHBbIE BU/IbI AesITeJIbHOCTH
(koHUecTBO (TeMBbl) 00y4aromuxcs

4acoB)

MHoOxecTBO MHO%€ecTBO, ornepanuu HaJ | Mcnmosib30BaTh TEOPETUKO-MHOKECTBEHHBIN
NENCTBUTEIBHBIX MHOXECTBAMM M  HMX  CBOMCTBA. | anmapar Jyisl ONMCAHUs XOJa PEeIEHUs
quced. JlnarpaMmsl Ditnepa—BeHnHa. | MaTeMaTHYEeCKUX 3a/1a4, a TAKXKE PEaJTbHbIX
MHoOro4ieHsl. [Ipumenenne TEOPETUKO- | TPOIIECCOB U SIBJICHUM.

PaunonaneHbIe MHOXECTBEHHOI0  ammapata s | OnepupoBaTh NOHATHAMM: PAaMOHAIBHOE
YpaBHEHUS U peuieHus 3aaay. 4HCIl0, OeCKOHEUHas epuoaryueckas apoob,
HEPaBEHCTBA. PaunonaneHbie YHUCIIA. | IPOUEHTHI; UPPALMOHAIIBHOE U

Cucremsl OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, | AEWCTBUTEIHLHOE YUCIIO; MOTYIb

JIMHEWHBIX MPOLIEHTHI, OeCKOHEYHbIE | JEMCTBUTENHLHOTO YMCIIa; MCMOJAb30BaTh 3TU
YpaBHEHUU nepuoguueckre apoou. IlpuMeHeHue | MOHITHS IPU MPOBEACHUU PACCYKICHUH U
(28 ) npoOell W TMPOICHTOB IS PEHISHUs | I0Ka3aTeIbCTB, MPUMEHATh JpOOH U

MPUKIIAHBIX 33/1a4.
JlercTBUTEIIbHBIE YHCiaa.
PauvonanbHble UM HppanMOHAIbHbBIC
yucna. ApupMeTHUECKUe Onepauu ¢
JNEHUCTBUTENBbHBIMU YUCIaMH. Moayib
JNEUCTBUTEIBHOTO  YUCIAa U €ro
CBOMCTBA. [TpubnmxEnnple
BBIUHCIICHUS, IIPAaBUJIA OKPYIJICHUS,
MPUKUJKA M OLIEHKAa pe3yibpTara
BBIYHCIICHUM.

OCHOBHBIE METO/Ibl PEIICHUS LIENIBIX U
IpOOHO-PAMOHANBHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOIOWIEHBl OT OJHOM
rnepeMeHHou. JleneHue MHOroujieHa
Ha MHOTOWIEH C OCTaTkoM. Teopema
besy. MHorouneHsl ¢ LENBIMU
koappunmentamu. Teopema Buera.
Pemenue cucrem TMHEHHBIX
ypaBHeHU. MaTpuia cucTeMsl

IIPOLIEHTHI [Vl PEIICHUS IPUKIAIHBIX 3a1a4 U3
pa3IMYHBIX OTpaciiell 3HAHUU U peabHOU
KU3HH.

Hcnoan3oBate npuOIMKEHHBIE BBIYMCIICHUS,
IIpaBWa OKPYIJIEHUS, NPUKHUIKY W OLEHKY
pe3yabpTaTa BBIYUCIICHUN.

IlpuMeHATH pas3MyHble METOIBl PELICHUS
pallMOHATBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YpaBHEHUH; a TaKKe€ METOJ WHTEPBAIOB JIs
pELICHUS HEPAaBEHCTB.

OnepupoBaTh NOHATHSIMA MHOTOUJIEH OT
OJIHOU IIEPEMEHHON, €T0 KOPHU; IPUMEHATH
JICJICHE MHOTOYIEHA HA MHOTOYJIEH C
0CTaTKOM, TeopeMy besy u Teopemy Buera i
pelIeHus 3a1ay.

Onepuposarts NMOHATHAMMU:
JIMHEHUHBIX YpaBHECHUH,
OIIPENEIUTEb MATPULIBI.
Hcnoab3oBaTe cBOiicTBa omnpenenurens 2X2

cucreMma
Marpuia,




JUHENHBIX ypaBHeHUH. Onpenenurens
MaTpulbl 2X2, €ro reOMETPUUECKHM
CMBICII M CBOMCTBA; BBIYUCIIEHUE €TI0
3HAUEHUS; IPUMEHEHUE ONPEAETIUTENS
JUISl PELLIEHUS] CUCTEMBI JIMHENHBIX
ypaBHEHUH. Pelienne npukiiaHbix
3a/1a4 C MOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

JUIsL BBIYUCIICHMS €r0 3HA4YCHUS, NMPUMEHATH
OIIpENENUTENN Ul  pElIEeHUs  CHCTEMBI
JIMHEHHBIX YPaBHEHUM.

MoaeanpoBaTh peanbHble CUTyalluu C
IIOMOILIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCJIeI0BATh IIOCTPOCHHBIE MOJEIIH C
MMOMOIIBIO MATPUIL U ONIPEAECTUTENEH,
HHTEPNPETHPOBATH ITOJYYCHHBIN PE3ylIbTaT

@yHKIMU U OynkIms, crocoosl 3ananus QyHKuH. | OnepupoBaTh NOHATHAMM: (QYHKIIHS,
rpaduKu. B3anmHuo oOpatHble QyHKIHN. cnocoOslI 3a7anus (YHKINHU; B3AUMHO
Crenennas Komnozunus ¢pynkmuii. ['papuk oOparHbIe GYHKIIUU, KOMIO3UIUS (HYHKIUH,
GyHKIMS ¢ LHeabIM | QyHKIMU. DJIeMeHTapHbIe rpaduk pyHKINH, 00JaCTh ONPEEIECHUS U
IIOKa3aTenemM npeoOpa3oBaHusi rpa@UKOB PYHKIUN. | MHOKECTBO 3HaYEHUM (DYHKIIMH, HYJIU
(12 4) O6nacTb onpeAeneHuss U MHOKECTBO | (YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
3HaueHul ¢pyHkuuu. Hynu dyHkumuu. | auHeWHas, KBajpaTuyHasi, ApoOHO-TMHEHAs U
[IpomexyTkH 3HAaKOTIOCTOSIHCTBA. CTeNeHHast PYHKLHUU.
YErHble U HEUETHBIE QYHKIINU. BbINOJHATL 3J€MEHTapHblE IPeoOpa3oBaHUs
[Tepuoanueckue GyHKIIUN. rpaduKoB PyHKITHI.
[IpomexxyTKr MOHOTOHHOCTH 3HaTh U YMeTh J0Ka3bIBATh YETHOCTD WIIN
¢byHKIMH. MakCUMyMbl 1 MUHUMYMBI | HEUETHOCTD (DYHKIIUU, IEPUOIUYHOCTh
¢byukuun. Hanbonpiiee 1 HaumeHsblee | GyHKIMH, HAXOAUTDH POMEKYTKH
3HaueHue QYHKIUU Ha IPOMEXKYTKE. MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMBI U
JluneiiHas, kBagpaTuyHas U JAPOOHO-| MUHUMYMBbI GYHKIIMH, HAauOOIbIlIEee U
JUHEeWHas (yHKUMU. OJIEeMEHTapHOe| HauMEHbllee 3HaueHue (QyHKIMH Ha
HCCIIEI0OBaHUE u MIOCTPOCHHE| IPOMEXKYTKE.
rpauKoB 3TUX QYHKLUH. ®opMyIHPOBATh HMJLTIOCTPUPOBATH
CreneHb C 1EIbIM  IOKa3aresieM. | rpa)u4uecKy CBOMCTBA JJUHEUHOM,
bunom Herotona. KBaJpaTUYHOM, TPOOHO-TMHEHHON 1
CrenernHass QyHKIMSI C HATypaJdbHBIM | CTETICHHOW (DYHKITHA.
U 1ebIM nokasateneM. E€ colicTBa u | BoipakaTs opmyiaMu 3aBUCUMOCTH MEXIY
rpadux BEJIMYNHAMU.
3HaTh onpeneeHUe H CBOMCTBA CTEIICHU C
LEJIBIM [TOKa3aTeseM; MOAX0ISIIYI0 GopMy
3allACU JEUCTBUTEIbHBIX YUCEI Ul PEIICHUS
IIPAKTUYECKUX 33124 U IPECTABJICHUS JaHHbIX
Apubmernuecknii | ApudmeTndeckuit KOpeHb | PopMyJIHPOBATH, 3anMCbIBATH B
KOpEHb N-0i HaTypaJIJbHOM  CTENEHW U €ro | CHMBOJIMYeCKOH (opmMe U  HCIOJIB30BaTh
CTEIICHH. CBOMCTBA. CBOMCTBA  KOpPHSI N-0M  cremeHu s
Wppaunonansnsie | IIpeoOpazoBanus YUCIIOBBIX | MpeoOpa30BaHus BhIPAKEHUH.
ypaBHEHUS BBIPAKEHUH, cojepxaiux creneHu u | Haxopurs peleHnst UPpaLMOHAIBHBIX
(18 u) KOpPHH. YpaBHEHUH € TOMOIIbIO  PABHOCUIIBHBIX
HppannonansHbie YPaBHEHUS. | IEPEXONOB MM  OCYILECTBIAA  IPOBEPKY
OcHoBHbIE METOIbI pelIeHns | KOpHEH.
MppalMOHAIBHBIX ypaBHeHud. | CTpouTh Trpaduk (QyHKIMH KOpHSA N-0Oif
PaBHOCHIIBHBIE TIEPEXO/bl B PEIICHUH | CTENEHH Kak oOpaTHOW /il (QyHKIHMU CTEHEeHU
UppalMOHAJIBHBIX YPaBHEHUM. C HaTypaJbHBIM II0KA3aTeIEM
CpoiictBa M rpaduk KOpHS N-0oH
CTETIEHU Kak (YHKUMU 0OpaTHOM
CTENEHH C HATYPAJIbHBIM MOKA3aTeIeM
ITokazarenbHast Crenenn C panyoHanabHbBIM | @OPMYJIHPOBAThL ONpe/eJIeHHe CTENEHU C
byHKIHS. II0KAa3aTeJIeM U €€ CBOWCTBA. paloOHaIbHBIM [IOKA3aTEIEM.
IToka3zarenpHble [Toxa3zaTenbHast pyHKIMS, €€ cBoMicTBa | BeimomHAT,  mpeoOpa3oBaHUs  YHCIOBBIX
ypaBHEHUS u rpadpuk. Mcnonp3oBaHue rpaduka | BRIpOKEHUH,  COJAepXkalluX  CTENEeHH ¢
(10 9) (GYHKUIUU 1151 pelieHus] ypaBHEHHH. paloOHaIbHBIM IOKA3aTENEM.

IToka3arenbHbIe YpaBHEHHS.

Hcnoub3oBaTth  1U(POBBLIE pecypechl s




OcHoBHbIE METObI
II0KA3aTebHBIX YPAaBHEHUU

pelLeHus

MOCTPOCHHUS rpaduKa MoKa3aTeIbHON (DYHKIIUU
Y U3Y4EHHUs €€ CBOMCTB.

HaxoauTs penieHusi moka3aTelbHbIX
YpaBHEHUH

Jlorapupmuueckas | Jlorapudm yucna. CBoicTBa JlaBaThb omnpejaesenue sorapudma yncna;
byHKIHS. norapudma. JlecaTuaHbie U JECATUIHOTO M HATYPaIbHOTO Jorapudma.
Jlorapudmudeckne | HaTypalbHBIC JIOTAPHUPMBL Hcnoab3oBaTh CBOICTBA Jorapu(MOB IJist
ypaBHEHUS [Ipeobpa3oBaHue BEIpAKEHHIA, npeoOpa3oBaHus Iorapu(hPMUIECKUX
(18 1) coJieprKaluX Jorapudmel. BBIPAKEHU.
Jlorapudmuueckas QyHKIH, €€ CtpouTts rpaduk norapudpmMudeckoit pyHKIun
cBoiicTBa u rpaduk. Mcmosib3oBanue Kak 0OpaTHOM K NMOKa3aTeIbHOU U
rpaduka QyHKIMH AJIs1 PEIICHUS MCIIOJIh30BaTh CBOMCTBA JIOTApU(MHUUECKOM
YpaBHEHUH. (GyHKIMM [Tl perieHust 3a1ay.
Jlorapudmuueckre ypaBHEHUS. Haxoauths  pemieHus  JIOTapupMUUECKHX
OCHOBHBIE METO/IbI PEILICHUS YpaBHEHUH C  TIOMOIIbIO  PaBHOCHJIBHBIX
JOrapu(PMUUECKUX YPABHEHUH. NEepEeX0JI0B WU  OCYILECTBISS  MPOBEPKY
PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN | KOPHEH
Jorapu(PMUIECKUX YpaBHEHUH.
Tpuronomerpuueck | CuHyc, KOCUHYC, TAHT'€HC U JdaBaTh onpeaejieHUs1 CUHYCa, KOCHHYCA,
e BBIPAXEHUS H| KOTAHTE€HC YMCIOBOTO apryMeHTa. TaHT'€HCA U KOTAaHT€HCa YHUCIIOBOTO apryMEHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | a TaKXKe apKCHUHYyca, apKKOCHUHYCa 1
(22 4) YHUCJIOBOTO apryMEHTA. apKTaHIeHCa YKCIIa.
Tpuronomerpuueckasi OKpy>KHOCTb, I[IpuMeHSITH OCHOBHBIE TPUTOHOMETPHUYECKHE
OTIPECIIEHNE TPUTOHOMETPUYECKHUX (bopMmyIbl JUIS npeoOpa3oBaHus
(GyHKLUI YUCIOBOrO apryMeHTa. TPUTOHOMETPUYECKUX BBIPAKCHH.
OCHOBHBIE TPUTOHOMETPUYECKHE IIpumensTe (HOpMyNIbl TPUTOHOMETPUH IS
dhopmynsl. [IpeobpazoBanue perieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKUX BBIPAKECHHM. TPUTOHOMETPUYECKUX yPaBHEHUHN
Pemenune TpuroHOMeTpU4ECKUX
ypaBHEHUH
ITocnenoBarensHocT| IlocnenoBarenbHOCTH, CIOCOOBI OnepupoBatsh NOHATHAMM:
U ¥ IPOTPECCUU 3a/laHus NI0CIIEN0BATEIBHOCTEN. [I0CJIeI0BATEIbHOCTh,  CIOCOOBI  3aJaHus
(10 9) Meto1 MaTeMaTHYECKON MHTYKIIUH. IMOCJIeIOBATEILHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE Y OTPaHUYECHHBIE OTPaHUYCHHBIC MIOCJIEZI0BATEIBbHOCTH;
nocyeoBaTenbHOCTH. cTopus HCCJIEe0BATH IIOCJIEI0BATEIBHOCTH Ha

aHayM3a OECKOHEYHO MaIbIX.
Apudmernueckas U reoMeTpuyecKas

MOHOTOHHOCTb U OT'PaHUYCHHOCTD.
HonyanL MMpCACTABJICHUC 00 OCHOBHBIX naciax

MIPOTPECCHH. aHaM3a OECKOHEYHO MaJIbIX.
beckoneuno yobiBaromas | /laBate ompeaejeHue apupMETHUECKOH U
reomerpuueckas nporpeccusi. Cymma | reoMeTpUYeCcKOl IpOrpeccuH.
OECKOHEYHO yObIBaromei | /loka3pIBaTh CBOWCTBA apU(PMETHUYECKOH U
reOMETPUYECKOM IPOTPECCHU. | TEOMETPUYECKOH  MPOTPECCHH,  HAXOIWUTh
JIuHeWHBI# M SKCHOHEHIMAJbHBIN | CYMMY YJIEHOB INPOTPECCHH, a TaKXkKe CyMMY
poct. Yucno e. YJIEHOB 06EeCKOHEUHO yOBbIBaroLIeH
dopMmyna  CIOXKHBIX  IMPOLEHTOB. | FEOMETPUUYECKOMN MPOrPECCHH.
Hcnonws3zoBanue  mporpeccun s | Menmoab3oBaTh Mporpeccu JUIsl  pelIeHus
pereHus peabHbIX 3ajad | 3a7a4 NPUKIATHOTO XapaKTep.
MPUKIIAJHOTO XapakTepa IIpumeHsiTe GOpPMYNy CIOXKHBIX MPOLIEHTOB
JUIsL pelIeHts 3a71a4y U3 peaIbHOM MPAaKTUKU
HenpepsiBHbIe HenpepoiBuble  ¢yHkuuun u  ux | OnepupoBarth NOHATHSAMU: byHKIHS
byHKIMH. CBOiCTBA. Touxa paspbiBa. | HEpepbIBHAs Ha OTpe3Ke, TOYKa pa3pbiBa
IIpousBoaHas AcumntoTel  rpagukoB  (GYHKUMH. | QYHKIMH, aCUMITOTA rpaduKa QyHKIHH.
(20 9) CaoiictBa (pyHkuMi HenpepbIBHBIX Ha | [IpuMeHATH CBOMCTBA HETPEPhIBHBIX

oTpe3ke. Meron uMHTEpBaIOB A
peuieHuss HepaBeHCTB. IIpuMeHeHue

byHKIUI U1 pereHus 3a1a4.
OnepupoBaTh NOHATHSMM. TIEpBasi U BTOpas




CBOMCTB HENPEPBIBHBIX (YHKIUI IUIS | IPOU3BOJHBIE ¢byHKIMY; IIOHUMATh
pelleHus 3aaad. ¢u3uueckuif M TEOMETPUYECKUH  CMBICI
[lepBas u BTOpas Npou3BOAHbBIE IIPOU3BOJIHOM; 3aMMChIBaTh ypaBHEHHUE
¢ynkuuu. Onpenenenue, KacaTeJIbHOM.
TreOMETPUYECKUH 1 (PU3NIECKUid BeryucasrTe IIPOU3BOJIHBIC CYMMBI,
CMBICJI IPOU3BOIHOM. Y paBHEHHUE IIPOU3BEIECHNUS, YACTHOTO U CIOXKHOU (pyHKIMU.
KacaTeJIbHOU K TpapuKy PyHKITUH. H3yuarb IIPOU3BOIHbBIE JJIEMEHTaPHBIX
[Ipoun3BOIHBIE 3JIEMEHTAPHBIX (GyHKLIMH.
¢dbyskmii. [Ipon3BoaHAS CyMMBI, Hcnoan3oBaTh r€OMETPUYECKUI 51
MIPOU3BEACHHUS, YACTHOTO U (¢u3NYECKU  CMBICI  IPOU3BOJHOW IS
KOMMO3HIUHU (YHKIHHA pelieHus 3a1a4
[ToBTOpEHME, OcHoBHble TIOHATHS Kypca anreOpbl U | [IpuMeHATh  OCHOBHBIE  MOHATHUS — Kypca
o0o0u1eHue, Havan maremarmyeckoro aHanmusa 10 | anreOpbl M Havan MaTeMaTW4ecKOro aHajn3a
cucTeMaTH3alus KJacca, 000011eHNe JUId pelIeHUs 3aJad W3 pealbHOM JKU3HHU U
3HaHUH (2 ) cucTeMaTru3anus 3HaHUH JPYIUX IIKOJIBHBIX PEIMETOB

11 kaacc (140 yacoB)

Ha3Banue pa3nena OcHOBHOe cofep:kaHue pa3jaesia OcHoBHBIE BU/IbI AeSITeJIbHOCTH
(xosMUecTBO (TeMBbl) 00y4Jaromuxcs
4acoB)
HccnenoBanue [IpumeHeHne MIPOU3BOJHOU K | Crpouts rpaduxk Kommo3uuuu GYHKIUH ¢
GbyHKIMA C | UCCIIeIOBAHUIO byHKIMN Ha | MOMOIIBIO 3JIEMEHTApHOTO HCCIEeNOBaHUS U
MTOMOIIIBIO MOHOTOHHOCT M JKCTPEMYMBI. | CBOMCTB KOMITO3HITHIH.
MPOU3BOJHOM Haxoxnenue HanOOJIBIIIETO u | CTpouTh reomMeTpruiecKkue oopaspl ypaBHEHUHN U
(24 q) HAWMEHBIIIETr0 3HAYEHHUs | HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.
HenpepbeIBHON (QyHKIMHN Ha oTpe3ke. | Ucnmosb3oBaTh MIPOU3BOAHYIO JUTS
[Ipumenenne  mpou3BOAHON  Juid | McciaeAoBaHUS (GYHKIMM Ha MOHOTOHHOCTh U
HaX0XJCHUS HAWJIYYIIEro pelieHUs | SKCTPEMYMbI;  HAXOAUTh  HauOosbliee U
B IpPUKIAIHBIX  3ajadax, i | HaUMeHblllee 3HaueHus (YHKIHMHU HErpephIBHON
OIIpe/IETICHUsI CKOPOCTH U YCKOPEHMS | Ha OTPE3KE;
mpotecca, 3aganioro gopmynoit wiu | Crpoutsh rpadukd (yHKIME HA OCHOBaHHUU
rpadukoM. IIPOBEAEHHOTO HCCIIEOBAHUS.
Komno3unus ¢byukuumii. | Memosib30BaTh NPOU3BOIHYIO IS HAXOXKACHUS
I'eomeTrpuueckue 00pasbl ypaBHEHUHN | HAUYYIIETO pEIIeHUs B MPUKIAAHBIX, B TOM
U HEPaBEHCTB HA KOOPAMHATHOM | YMCIIE COLMAIBHO-?KOHOMHYECKHUX, 3a7a4dax, 1
MJIOCKOCTH OIIpeNENICHUsI CKOPOCTH U YCKOPEHUS Ipolecca,
3aIaHHOTO (OPMYION UITH TPAPUKOM.
[onyyars mnpeacraB/ieHHe O TPUMEHEHUU
MIPOU3BOJHOM B pa3JIMUHBIX OTPACIIAX 3HAHUM
IlepBooOpaznast  u | [leppooOpasHas, ocHOBHOE CBOICTBO | OnepupoBaTh NOHATHAMM: [1I€PBOOOpa3Has U
HHTErpal nepBooOpazHbix.  IlepBooOpa3subie | onpeneneHHblit nHTErpain. Haxoaurs
(12 4) aneMeHTapHbIX (GyHkiuil. [IpaBuna | mepBooOpa3Hbie AIeMEHTaPHBIX QYHKIUI U

HaXO0KJICHUs MepBOOOPA3HBIX.
HNurerpan. I'eomeTprudecKuil CMBICI

UHTerpaja. Beruucnenue
ONpeNeNEHHOr0  HMHTerpaiga 1o
¢dopmyne Herotona-Jleitoauna.

[Tpumenenue MHTErpaia JUIst

HaXOXJCHHUS IUIOMIAeH IJIOCKUX
¢uryp 1 00BEMOB T€OMETPUUECKHX
TeJl.

[Ipumeps! perieHun
mddepeHnnanbHbIX ypaBHEHUH.

BBIUMCIIATH HHTErpal o ¢popmyne HeroToHa —
JleiiOHu1A.

HaxoauTtp miomaay miockux Guryp u o0bEMbI
TeJI ¢ TOMOUIBIO ONPEACTEHHOTO UHTErpaa.
3HAKOMMTBCS C MaTeMaTHYECKUM
MO/JIeIMPOBaHUEM Ha npumepe
mddepeHnanbHbIX ypaBHEHUH.

IMonyyaTrs  mpencTaBieHWE O  3HAYCHUH
BBEJICHUS TOHATHS HWHTErpaja B Pa3BUTUHU
MaTeMaTHUKU

I'paduku

Tpuronomerpuueckue QyHKIMH, HX

Hcnoub3oBaTh g poBbie pecypesl s




KOMIUIEKCHEIMH YK CJIaMH.
N3obpaxenne KOMIUJICKCHBIX YHCEN
Ha KOOPJUHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMIIJIEKCHOIO YHCJIA.
[IpyuMeHeHHe KOMIUIEKCHBIX YHCEN
JUIsL  pemeHuss  PU3MYECKHX |
TEOMETPUUYCCKHX 3aJ1a4

TPUTOHOMETPHUYECKUX| CBOMCTBA U TPa(UKH. HOCTPOEHUS T'PaMKOB TPUTOHOMETPHUYECKIX
byHKIUi. Ot6op KOpHEH | GYHKIIUN U U3YYEHHSI UX CBOMCTB.
TpUroHOMETpUYECKU | TPUTOHOMETPUUECKUX YypaBHEHUU ¢ | Pemiarb TpPUTOHOMETPUYECKHE YPaBHEHHUS H
€ HEpaBEHCTBA IIOMOIIBIO TPUTOHOMETPHUYECKON | OCYIIECTBIIATh OTOOP KOpPHEH C TOMOIIBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMerpuueckux | llpumeHsaTe QopMysbl TPUTOHOMETPUU JUIS
HEPABEHCTB pelieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl Ui
MOCTPOEHHS U MCCIEI0BAHUS TPaPUKOB
byHKIIMH
HppauunonansHsle, OcHoBHbIE METOJIbI pemienus | [IpyMeHsiTH  CBOMCTBA  MOKAa3aTeIbHOM U
MoKa3aTeabHbIE U MIOKa3aTeIbHbIX U JIOTApU(PMUYECKUX | IorapupMudecko  (QYHKIMA K  PELIECHUIO
morapudmuueckre HEpaBEHCTB. MO0Ka3aTeIbHbIX u Jaorapu(pMHUUECKuX
HepaBeHCTB(24 1) OcHoBHbIE METO/IbI peuIeHus | HEpaBEHCTB.
HppalMOHAIbHBIX HEPABEHCTB. O06ocHOBaTH PaBHOCHJIBHOCTD MIEPEXOJIOB.
I'padmueckne mMeroasl pemieHus | PemaTs uppannoHanbHbIE HEPABEHCTBA.
MppalMOHANIbHBIX, NIOKa3aTeNbHbIX U | Ucnmoab3oBaTh  rpaduueckue  METOObl U
Jorapu(MUUECKUX ypaBHEHUH U | CBOMCTBAa  BXOJAAIIMX B  ypaBHEHUE WU
HEPABEHCTB HEPaBEHCTBO (DYHKIIMI JUIsl pelieH s 3a1a4u
Kommnekcueie yncna | KomminekcHbie yucia. | OnepupoBaTh NOHATUSIMU: KOMIUJIEKCHOE
(10 v) Anrebpandeckas U | YUCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpUYECKas ¢dopwmel | IpeacraBasiTb KOMIUIEKCHBIE YHCTIA B
3alMCH KOMIIJIEKCHOTO YHUCIIA. areOpandeckoi ¥ TPUrOHOMETPUUYECKON
Apubmernueckne  omeparuu ¢ | hopme. BBINOJHATH apudmMeTHdecKkre

oTepaliy C HUMHU.
N300paxkaTh KOMIUIEKCHbBIE
KOOPJAMHATHOM TIOCKOCTH.
I[IpumensTey Gopmyny MyaBpa u moiaydaThb
MPEJICTaBICHUE O KOPHAX N-OU CTETNeHU U3
KOMIIJIEKCHOTO YUCJIa. 3SHAKOMHUTBHCH C
npUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCEeT
JUIS PEIICHUS TeOMETPUUECKUX U (PU3UUECKUX
3a1a4

qucia Ha

HarypanbHubie u
Lenble yucia

HaTypanLHHe M OCJIbIC YMCJla.
HpI/IMeHeHI/IC IIPHU3HAKOB ACIIMMOCTHU

OnepupoBaTh NOHATHAMH: HATypalibHOE U
1[€JI0€ YHCII0, MHOKECTBO HATYpPAJIbHBIX YHCEIL.

[IpumeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELIECHUIO
MaTeMaTUYeCKUX 3ajJad M 3ajad u3
pa3nUYHBIX o0NacTeli Hayku U
pealbHOM KU3HU, HWHTEPIPETALN
MOJIYYCHHBIX PE3YyJIbTATOB

(10 9) nenbix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKM JACIIMMOCTH LETbIX
OCTaTKOB MO MOJYII0, ajlropurMa | uuces; octatku no moaymno; HOJ[ u HOK
EBximpa pans pemeHuss 3ajad B | HATypaibHBIX yuceln; anroputM EBkinaa amns
LIENBIX YHCIIAX pelICHUS 3a/1a4.
3anuceIBaTh HaTypalbHbIE YKCIA B PA3IUYHBIX
MO3UIIHOHHBIX CHCTEMAX CUMCIICHHUS
CucreMsl Cucrema 1 COBOKYITHOCTh ypaBHEHUI.| OnepupoBaTh MOHATHSMHU: CUCTEMA U
palMOHANbHBIX, PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- | COBOKYIIHOCTh YPABHEHUW U HEPABEHCTB;
HppaLMOHAIBHBIX CIIEICTBUS. pElIeHNEe CUCTEMBI I COBOKYITHOCTH;
MMoKa3aTeJIbHBIX B OCHOBHBIE METO/IbI PEIICHUS CUCTEM | PABHOCHJIbBHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBUSI.
Jorapu(PpMUIECKUX Y COBOKYIHOCTEH pallMOHAaIbHBIX, HaxoauTs pelieHns cucteM U COBOKYITHOCTEHM
ypaBHEHUH HpPPALMOHANIBHBIX, TOKA3aTENbHBIX U | LENBIX PAlIMOHATBHBIX, HPPALIMOHATIBHBIX,
(12 9) Jorapu(MUUECKUX YPaBHEHHIA. MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHUN

Y HEPaBEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUH K PELLICHUIO
TEKCTOBBIX 33J[ay U3 pa3IMyHbIX 00aacTeit
3HaHUU U PEAIbHOU KU3HH;
HHTEPIPETHPOBATD [IOJIyYCHHBIEC PELICHUS.
Hcnoan3oBaTh 1uppoBbIe pecypehl




3agauu ¢

PannonaneHble, MppalMOHaAIbHbIE,

Be10upaTh crioco0 penieHns paioHalnbHbIX,

napameTpamMu MoKa3aTeNbHbIe, JOrapu(PMUUECKUE | UPPALIHOHAIBHBIX, TOKA3aTEIbHBIX,

(16 1) Y TPUTOHOMETPUYECKUE YPaBHEHUS, | JOTapu(PMUUECKUX U TPUTOHOMETPHUIECKUX
HEPAaBEHCTBA U CUCTEMBI C YPaBHEHUI U HEPABEHCTB, COJEPKAIINX MOTYIN
napaMmeTpamu. U TIapaMeTpbl
[TocTpoenue u uccnenoBaHue I[IpumensiTh rpaguueckue U aHAIUTUYECKUE
MaTeMaTHYECKUX MOJIEIEH pealibHbIX | METO/bI AJIsl PELIEHUS! YpaBHEHUN U HEPAaBEHCTB
CUTYalllil C TOMOILBIO YPABHEHUH, C mapaMeTpaMH, a TaKXe€ HCCIEIOBaHNUE
CUCTEM YPAaBHEHHUH U HEPABEHCTB C (GyHKUMI METOJaMHM MaTeMaTHYECKOT0 aHaJIn3a.
napaMeTpamu Crpoursb u HccileI0BaTh MaTeMAaTUYECKUE

MOJEIN pEalbHBIX CUTyallUd C IOMOIIbIO
YpaBHEHUH,  HEPABEHCTB M  CHCTEM  C
napaMeTrpamu

[ToBTOpEHME, OcHoBHblEe TMOHATHS UM MeToAbl | MoaeaupoBaTh peajibHble CUTYalluu Ha SI3bIKE

o0oOu1eHue, Kypca, 000011eHNE U | ainredpbl, COCTABJATH BbIPAKEHUS, YPAaBHEHMUS],

cUCTeMaTH3aIus cUCTeMaTH3alus 3HaHUH HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,

3HaHui (16 )

HCCJIe10BATh [TOCTPOSHHBIE MOJEIH C
MCII0JIb30BaHUEM armapara anreOpsl.
[IpumensiTh (GyHKUMM JI1 MOJEIUPOBAHUS U
UCCIIEIOBAaHMSI PEATIbHBIX ITPOLIECCOB.

Pemars npukiagHeie 3a1a4d, B TOM YHCIIE
COLIMAIBHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU aireOpsl U
MaTEeMaTHYECKOT0 aHaJIN3a




IMoypouHoe miaHupoBaHHE Kypca ajredpa U Hayajla MaTeMaTHYeCKOro anaiausa, 10

KJIaccC

No
n/n

JHama

IThan

‘ Daxkm

Tema ypoka

MHo0:xecTBO 1eiicTBUTEIbHbIX YHce/l. MHOrowieHbl. PannoHanibHble ypaBHEHHUS U HEPABEHCTBA.

CucreMbl JTHMHEHBIX YPaBHEeHHUH - 28 yacoB

1 5.09 MHO0XeCTBO, OTepaIuy HajJl MHO)KECTBAMH M X CBOMCTBA

2 5.09 Juarpammer Ditnepa — BenHa.

3 7.09 [IpuMeHeHne TeOPETHKO-MHOKECTBEHHOTO anmnapara Jyisl peleHus 3a1ad.

4 7.09 PanmonansHble ynca.

5 12.09 OOBIKHOBEHHBIE U ICCATHYHBIC JPOOH.

6 12.09 [TporieHTHI.

7 14.09 beckoHeuyHbIe MTepruOUUECKHIE TPOOH.

8 14.09 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl peNICHUS TPUKIIAIHBIX 3a/1a4.

9 19.09 JlelicTBUTEIIbHBIC YHCIIA.

10 19.09 PanmionanbHbBIE ¥ HppalMOHATBHBIC YUCIIA.

11 21.09 ApudMeTnuecKre ornepanuu ¢ JCHCTBUTEIbHBIMU YUCIIAMU.

12 21.09 Moaynb JeiiCTBUTENBFHOTO YUCIIA U €r0 CBOWCTBA.

13 26.09 [TpubnmxkEHHBIC BBIYUCIICHUS, IPABUIIA OKPYIJICHHUS.

14 26.09 [Ipukuaka 1 oleHKa pe3ynbTaTa BHIYHCICHUM.

15 28.09 Koumponvnas paboma Nel no meme «PauuonanvHvle ypasHenus u
Hepasencmea. Cucmemol TUHEHHBIX YPAGHEHUIL.

16 28.09 OCHOBHBIE METO/IbI PEIICHHUS LIETIbIX YPABHEHUH .

17 3.10 OCHOBHBIE METO/IbI pelIeHHs] IPOOHO-pAIIMOHATILHBIX YPABHEHUH .

18 3.10 OCHOBHBIE METOJIbI PEIIEHUS IeNbIX U APOOHO-pAIlIOHATIHLHBIX HEPABEHCTB.

19 5.10 MHorousieHsl OT OTHOM NepeMEHHOM. JleeHrne MHOTOWIEHa Ha MHOTOYIEH C
OCTaTKOM.

20 5.10 Teopema besy.

21 10.10 MuorowieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

22 10.10 Pemenue cucreM JIMHEWHBIX YpaBHEHUH.

23 12.10 Matpuna cucTeMsbl TMHEWHBIX YpaBHEHUI.

24 12.10 Onpenennurenb MaTpULbl 2X2, €ro FeOMETPUUYECKUI CMBICT M CBOMCTBA.

25 17.10 Briuncnenue 3HaueHus onpeaeauTens.

26 17.10 [Ipumenenne onpenennuTens s peeHns CUCTEMBbI TMHEWHBIX YPaBHEHUH.

27 19.10 Penienne npukiiagHpIX 3a/1a4 C HOMOIIBIO CUCTEMbI JTMHEHHBIX YPABHEHUIA.




28 19.10 Konmponvnas pavoma Ne2 no meme «Muoocecmeo oeiicmeumenbHvlx

yucen. Mnozounenut.
@yukunu U rpaguxn. CreneHHasi pyHKIHS ¢ HeJbIM N0Ka3aTesaeM - 12 yacoB

28 24.10 Cnioco6s1 3ananus Gpyaknun. Bzanmuo oOpatusie pyHkiun. Kommnosumus
GyHKIUH.

29 24.10 I'padux GyHkmy. DnemMeHTapHbie npeoOpa3oBanus rpaGuKoB GYHKIHIA.

30 26.10 OO6nacTp onpeneneHnss 1 MHOYKECTBO 3HAUCHUH (PYHKIHH.

31 26.10 Hynu dyaxmun. [IpoMexyTkn 3HAKOIIOCTOSIHCTBA.

32 7.11 Yérneie n Heu€THbie GyHKimn. [lepunoanyeckne QyHKINU.

33 7.11 [IpomexyTkr MOHOTOHHOCTU (PyHKIIMHU. MaKCUMyMbl U MUHUMYMBI
(dyHKIHH.

34 9.11 Haubonpiiee 1 HaumeHblllee 3HaueHNe PYHKIIUU HA IPOMEXKYTKE.

35 9.11 JluneiiHast u kBajpaTHUuHas QyHKIMH. DJIEMEHTapHOE HCCIIEI0BaHUE U
rpaduku QyHKINH.

36 14.11 Jpo6Ho-nuHeliHas GyHKIMH. DJIEMEHTapHOE UCCIeI0BaHue U IpaUK 3TUX
byHKIMIH.

37 14.11 Crenens ¢ 1enpiM nokasareneMm. bunom Herotona.

38 16.11 Crenennas ¢GyHKIMS ¢ HaTypaJIbHBIM U 1IeNbIM NoKazaresneM. E€ cBoiicTBa u
rpaduk.

39 16.11 Konumponvnasn paboma No3 no meme «Dynkuyuu u zpagpuxuy.

ApudmMernuyeckuii KopeHb N-o0i crenenu. MppanuonajabHbie ypaBHeHus - 18 yacos

40 21.11 Apudmernuecknil KOpeHb HATYpaJIbHOW CTENEHH U €ro CBOMCTBA.

41 21.11 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COIEPIKAIINUX CTCTICHH.

42 23.11 BriHeceHre MHOKUTEST U3-T10]] 3HAKa KOPHS.

43 23.11 Brecenne MHOXKUTEIS 10| 3HAK KOPHS.

44 28.11 CoxkpaieHue 1po0ei, coaepkaimx paauKabl.

45 28.11 [IpeobpazoBanue UpparroHaIbHBIX BEIPAKCHUM.

46 30.11 [ToBTOpenue no remMe « AprudMETHIECKUA KOPEHb N-HOM CTETICHU.

47 30.11 Konumponvnas paboma Nod no meme «<Apugpmemuueckuii Kopens n-oi
CMenenHu».

48 5.12 HppanmonaibHbie ypaBHCHHS.

49 5.12 O06acTh TOMYCTUMBIX 3HAYECHUH UPPALTMOHATIEHOTO YPABHECHHUS.

50 7.12 OCHOBHBIE METOJIbI PEIICHUS UPPAITHOHAIBHBIX YPAaBHECHUM.

51 7.12 PaBHOCHIIBHBIC TTEPEXO/IBI B PEIICHUN UPPALIMOHATIBHBIX YPABHCHHH.

52 12.12 AJITOPUTM pEIICHHS UPPAITMOHAIBHBIX YPABHEHUH.

53 12.12 Pemienne nppanmoHaIbHBIX YPaBHEHUHN.

54 14.12 Pemrenne uppanmoHaIbHBIX YpaBHEHUM.

55 14.12 CpoiicTBa u rpaduK KOpHs N-0i CTENeHH KaK PYHKIIMU 0OpAaTHOW CTEMEeHHU C
HaTypaJIbHbIM [10Ka3aTelIeM.

56 19.12 IToBTOpenue no teme «VppanroHaIbHBIE YPaBHEHHSIY.

57 19.12 Konmponvnas paboma NeS no meme «Hppayuonanvhvie ypagHeHusy.

Iloxka3arenbHas ¢pynkuus. IlokasarenbHbie ypaBHeHnus - 10 yacos

58 21/12 CreneHb C pallMOHAJIbHBIM MOKa3aTeIeM U €€ CBOMCTBA.

59 26/12 ITokazaTenbHast pyHKIMS, €€ cBOMCTBA U rpaduK.

60 26/12 Vcnonb3oBaHue rpaduka GyHKIMU A7 pelIeHus] ypaBHEHHH.

61 28/12 Iloka3arenbHble ypaBHEHUS.

62 9/01 OCHOBHBIE METO/IbI PEIIEHUS IOKA3ATENIBHBIX YPAaBHEHUM.

63 9/01 ITpuBenenne o0enx yacTel ypaBHEHHUs! K OJTHOMY OCHOBaHHIO.

64 11/01 Brinecenne 00111ero MHOKHUTEIS 32 CKOOKY.

65 11/01 MeTo1 3aMeHbI IEPEMEHHON B NTOKA3aTEIbHBIX YPABHEHUSIX.

66 16/01 MeTto TOYJIEHHOIO JEICHUS.

67 16/01 Konmponvnasa paboma Ne6 no meme «Iloxazamenvnas pynxyus.
Ilokazamenvuvle ypasnenusn.




Jlorapudgmuueckasi pynkuus. Jlorapupmmuueckue ypapHenus - 18 yacos

68 18/01 Jlorapugm uucna. OCHOBHbIE METOBI PEHICHUS JIOTAPUPMUIECKUX
YpaBHEHUM.

69 18/01 CaoiicTBa norapudma.

70 23/01 JlecsTuunbie J0rapuQMmel.

71 23/01 HatypanbHble 1orapudmsl.

72 25/01 [IpeobpazoBaHne BBIpOKEHHA, COACPIKAIIHIX JIOTAPU(MBI.

73 25/01 Jlorapudmmueckasi QyHKIHs, €€ CBOWCTBA U TpaduK.

74 30/01 Hcnonb3oBanue rpaduka GyHKINN 1S pEHICHUS] YPAaBHEHHIH.

75 30/01 OyHKIMOHATBHO-Tpa(QUIECKU METO/I PEIICHHS YPAaBHEHUH.

76 1/02 Konmponvnas paboma Nol no meme «Jlocapughmuueckan gpynkyusn».

77 1/02 Jlorapudmuueckue ypaBHEHHS.

78 6/02 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEHICHUH JIOTApU(OMUIECKUX YPAaBHEHHH.

79 6/02 Penrenne ypaBHEHMI 110 ONPEIEICHUIO JIoTaprQma.

80 8/02 MeTo /1 TOTEHIIMPOBAHMSI.

81 8/02 Metox BBeJIeHHsI HOBOH TIEPEMEHHON.

82 13/02 Mero 1 torapupMUpPOBaHHUSI.

83 13/02 ITepexo1 K HOBOMY OCHOBAHHIO.

84 15/02 Penrenne orapuMuveckux ypaBHEHHH.

85 15/02 Konmponvnasn paboma Ne8 no meme «Jlozapughmuueckue ypaenenusn».

Tpuronomerpuyeckue BbIpaeHHsi U YpaBHeHus - 22 yaca

86 20/02 CuHyc, KOCHHYC YHCIIOBOTO apTyMEHTA.

87 20/02 TaHTeHC ¥ KOTAaHT€HC YUCIIOBOTO apryMEHTA.

88 22/02 ApPKCHHYC, apKKOCHHYC ¥ apKTAaHTEHC YHCIOBOTO apTryMEHTA.

89 22/02 TpuronomeTrpudeckast OKpYKXKHOCTb, OTIPEICIICHIE TPUTOHOMETPUICCKUX
(YHKIIMH YUCIIOBOTO apryMEHTA.

90 27102 OCHOBHBIE TPUTOHOMETPUUECKHIE TOXKIECTBA.

91 27/02 @DopMyIbl TBOWHOTO YrJia.

92 29/02 DopMyITbl TOHUKEHUS CTEIICHHU.

93 29/02 DopMyITbl TTOJIOBUHHOTO YTJIA.

94 5/03 DopMyITbl CYyMMBI apTyMEHTOB.

95 5/03 DopmyIbl CyMMBI QYHKITHH.

96 7/03 DopMyITbl TPOU3BENCHUS (PYHKITH.

97 7/03 [IpeobOpaszoBaHye TPUTOHOMETPUICCKUX BRIPAKECHUN C TTOMOIIBIO (hOPMYII.

98 12/03 Konumponvnas paboma Ne9 no meme «Tpuzonomempuueckue
BbIPANCEHUA) .

99 12/03 Pemenue ypaBHeHus COSX = a.

100 14/03 Pemenue ypaBHeHus SinX = a.

101 14/03 Pemenue ypaBHenui tgx = a, Ctgx = a.

102 19/03 Mertoz 3aMeHbI IEPEMEHHOM.

103 19/03 YpaBHeHUsI, CBOJAIIMECS K KBAJIDATHBIM YPAaBHEHUSIM.

104 21/03 Merton pa3yioxkeHus: Ha MHOKHUTEIIH.

105 21/03 OnHOpOIHBIE TPUTOHOMETPUUECKUE YPABHEHMSL.

106 2/04 Pemenne TpUroHOMETpUYECKUX YPABHEHUH.

107 2/04 Konmponsnas paooma Nel0 no meme «Tpuzonomempuueckue
Ypasnuenusny.

IocaenoBaTeabHocTH M porpeccuu - 10 yacos

108 4/04 ITocnemoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEIA.

109 4/04 Metoq MaTeMaTHYECKON MHAYKIIHH.

110 9/04 MOHOTOHHBIE U OTPAHUYECHHBIE MTOCJIEI0BATEILHOCTH.

11 9/04 ApudmeTrueckasi 1 reOMeTpudecKas porpeccuu.

112 11/04 BbeckoHeuHo yObIBaroIasi reOMeTpu4ecKas Iporpeccusl.




113 11/04 CymMa 6eCKOHEUHO YOBIBAIOLIEH reOMETPUYECKOI MPOTPECCHH.

114 16/04 JIuHeMHbIN 1 dKCIIOHEHIMAIBHBIN pocT. Yuco e.

115 16/04 Dopmyra CI0KHBIX MPOLIEHTOB.

116 18/04 Hcnonp30Banme IpOrpeccuu sl PEIICHIs PEalIbHbIX 3371249 MPUKIIATHOTO
XapakTepa.

117 18/04 Konmponvnaa paooma Nell no meme «Ilocnedosamenvrnocmu u
npozpeccuu».

HenpepsbiBuble pynkunu. IlpousBoanas - 20 yacos

118 23/04 HenpepriBHble QyHKINMHN 1 WX cBoicTBA. Touka pa3phiBa.

119 23/04 AcumntoTsl rpadukoB ¢pyHkiuii. CBoiicTBa QYHKIIMI HEMTPEPHIBHBIX HA
OTpe3Ke.

120 25/04 MeTo1 UHTEpBAJIOB JUIsl PEIICHNS HEPABEHCTB.

121 25/04 [IpMeHeHre CBOMCTB HENPEepbIBHBIX (DYHKIIMH JUIsl penIeHus 3a/1a4.

122 2/05 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINH.

123 2/05 Omnpenenenne, reOMETPUYECKIA U (PU3MUECKUI CMBICI IIPOU3BOIHOM.

124 7/05 ANropUTM HaX0XACHUS TPOU3BOTHOM.

125 7/05 Dopmynsl quddepeHITpoBaHNS.

126 14/05 [TponsBoHas CTETIEHHON (DYHKITHH.

127 14/05 [IpousBoiHbIE 271€MEHTAPHBIX (PYHKIUH.

128 16/05 Brranciienne npon3BOAHBIX JIEMEHTaPHBIX (QYHKITHH.

129 16/05 [TponsBogHas CyMMBI (DYHKITHH.

130 21/05 [TpownsBoHas pow3BeNeHNS (PYHKITHIA.

131 21/05 [TpounsBoHas yacTHOTO (hYHKITUH.

132 23/05 [TpousBoiHAsS KOMIO3UITUH (HYHKITUH.

133 23/05 [ToHsTHE M BRIYMCIICHHE MPOU3BOIHOM N-TO MOPSIKA.

134 28/05 JudbdepenunpoBanne caoxHONH QYHKIINAHA.

135 28/05 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

136 30/05 YpaBHeHHE KacaTeJIbHOU K rpaduKy QYHKIIHH.

137 30/05 Koumponvnas paboma Nel2 no meme «Henpepuvienvle (hynkyuu.
Ilpouszeoonan».

IToBTOpEeHue, 00001IeHNE, CHCTEeMATH3AIUS 3HAHUH - 2 yaca
138 Pemiennsi TpUroHOMETPUYECKUX YPaBHEHUM
139 CucreMarusanys 3HaHUI

Ioypounoe niianupoBanue AJI'EBPA u nayana matemaruyeckoro anaiamsa, 11 kiacc

Ne Jlama Tema ypoka
n/n | ITnan ‘ Dakm
HccnenoBanue GpyHKIMi ¢ NOMOIIBLIO NPOU3BOAHOM - 24 yaca
1 [ToBTopenue. @opmynsl nuddepeHInpoBaHUSL
2 [TpaBuna muddepeHurpoBaHus
3 [IpumMeHeHne Mpor3BOIHON K UCCIIEIOBaHUIO (PYHKIIMH HA MOHOTOHHOCTh
4 [TpumMeHeHne Mpon3BOIHON K UCCIIeI0OBaHUIO (DYHKIMH Ha SKCTPEMYMBbI
5 DKCTpeMyMbI QYHKITUH
6 Brruncnenue 3kcTpeMyMoB (DyHKLIUU
7 ITpumMeHeHre Mpor3BOIHON AJIs I0Ka3aTeIbCTBA TOXKIECTB U HEPABEHCTB
8 IToctpoenue rpadukoB QyHKIMHA
9 HccnenoBanue GpyHKIMU U TOCTpoeHUE rpaduka GyHKIUU
10 CBs3b Mex 1y rpaukoM QYHKIIMH U TpapuKOM e€ IPOU3BOAHOM
11 Hauboupliiee u HauMeHblee 3HaUYeHHsI QYHKIIMU Ha TPOMEXKYTKE
12 3aau Ha OThICKaHWE HaHOOJBIINX U HAMMEHBIINX 3HAUEHUH BEMYUH
13 Penienue 3a1a4 Ha HAXOXKACHUE HAWOOJIBIINX M HAUMEHBIINX 3HAUYCHU
14 [TpumMeHeHne MPON3BOIHON K MCCIEIOBAHUIO (DYHKIUU




15

Konmponvnas paooma Nel no meme «Hccnedosanue ghynxyuii ¢
HOMOUbIO RPOU3EOOHOU»

16 [TpumMeneHre MPON3BOIHON IS HAXO0XKICHHUS HAWITYUIIETO PEIICHHS B
MPUKIIAJHBIX 331a9ax
17 IIpuMeHeHne Npon3BOIHOM B PEIICHHUH 3a1a4
18 [IpumeHeHue MPON3BOIHON ISl HAXOXKICHUS HAWITYUIIETO PEIICHUS JUIs
OTIpEJIeNICHNUs] CKOPOCTH IpOIiecca, 3aJaHHOT0 (HopMyYIoi i rpadukom
19 [IpumeHeHue MPON3BOIHON ISl HAXOXKICHUS HAWITYUIIETO PEIICHUS JUIs
OTIpE/IeNICHNUs] YCKOPEHHsI TTpoLecca, 3a1aHHoro (opmysnon mim rpaduxom
20 Komnozunust pyHKImiz
21 I'eomerpudeckne 00pa3bl ypaBHEHUH Ha KOOPAMHATHON TUIOCKOCTH
22 I'eomerpudeckne oOpa3bl HEPABEHCTB HA KOOPIUHATHOM TIIOCKOCTH
23 IToBTOpenue no treme «VccnepoBanne GpyHKIMN C TOMOIIBIO TPOU3BOTHON»
24 Konmponvnasa paboma Ne2 no meme «Hccnedosanue ¢pynkuyuii ¢
HOMOUBIO NPOU3BOOHOU»
IlepBooOpa3nas u uuTerpaJ - 12 yacon
1 [TepBooOpa3zHas
2 OCHOBHOE CBOICTBO MEPBOOOPA3HBIX
3 ITepBooOpa3HbIe AeMEeHTapHBIX (DYHKIHHA
4 [IpaBuiia Hax0XIEHHsI TEPBOOOPA3HBIX
5 WNHuterpain. ['eomerpryecknii CMbICT UHTETpaja
6 Brruucnenue onpenenéanoro uaTerpaia no Gopmysne Herorona-Jleitonauna
7 [IpumeHeHne uHTerpana Juisi HAX0XKACHUS IIIoMael MIOCKUX GUryp
8 [IpumeneHne uHTErpana Jyist HAX0XKACHUSI 00bEMOB T€OMETPUUYECKUX TeI
9 [Tpumepnl permenuit auddepeHImaibHbIX YpaBHCHUN
10 MatemaTtuueckoe MOJEIUPOBAHKUE PEAIbHBIX IPOIIECCOB C TOMOIIIbIO
muddepeHInaTbHBIX YpaBHCHUM
11 ITorTOpenwue mo reme «I[leppooOpazHas U UHTErpaI»
12 Koumponvnasa paooma Ne2no meme«llepeooopaznas u unmepan»
I'padpuxu Tpuronomerpudeckux pynknuii. Tpuronomerpuyeckue HepapeHcTBa - 16 yacon
1 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH
2 CpoiicTBa u rpaduk GYHKIIUU Y = COSX
3 CsoiictBa u rpaduk GpyHKIHK Y = SiNX
4 I'paduku Gynkumii y = tgx, y = ctgx
5 Pemienne TpUroHOMeTpHUYECKUX YPaBHEHHM C MOMOIIBIO IpadrKOB
6 OT60p KOpHEH TPUTOHOMETPUUECKHIX YPaBHEHHI ¢ MOMOIIBIO rpaduka
7 OT60p KOpHEH TPUTOHOMETPUUECKHUX YpaBHEHUI METOIOM Tiepebopa
8 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHHI1 IBOWHBIM HEPABEHCTBOM
9 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
10 TpuronomeTpruyeckue HepaBeHCTBA
11 MeTop! perieHne TPUrOHOMETPUUYECKHX HEPABEHCTB
12 Penienne TpUroHOMETPHUECKUX HEPABEHCTB
13 PenieHne TpUroHOMETPHUUECKUX HEPAaBEHCTB rpaduiecku
14 Penienne TpUroHOMETPHUECKUX HEPABEHCTB
15 [ToBTOpenue no Teme «I'paduku TPUTOHOMETPUUYECKUX (YHKITHH.
TpuroHomeTpuieckue HepaBeHCTBA»
16 Konmponsnaa paboma Ne3no meme«I pagpuku mpuzonomempuueckux
¢ynxyui. Tpuzonomempuueckue HepaseHcmea»
HppannonajbHble, NOKa3aTelbHbIe U JorapupmMuyeckue HepaBeHCcTBa - 24 yaca
1 IIpocTeiinme nmokasaTeabHbIe HEPABEHCTBA
2 CBeJIeHHe TI0Ka3aTeIbHOT0 HEPABEHCTBA K MPOCTEHIIIEMY
3 Merto/ BBEIeHHsI HOBOM IIEPEMEHHOMN




Paznoxxenue Ha MHOKUTEIN

CBeJieHHE K PaBHOCUIIBHON COBOKYITHOCTH

Mertop panroHanu3anuu (3aMmeHa MHOKUTEIIEH )

I'padrueckre MeTO bl pellieHHs NOKA3aTeIbHBIX YPABHEHUH M HEPABEHCTB

[IpocTeiimme norapumMuyecKie HEpaBEHCTBA

JlorapudmMuueckne HepaBEeHCTBA, CBOSIIMECS K MTPOCTEUIITUM

10 Metox 3aMeHBI IEPEMEHHO

11 JlorapudmMuueckne HEpaBEHCTBA, CBOSIIMECS K PAIIMOHAIbHBIM

12 Jlorapudmuueckie HEpaBeHCTBA, COJIEPKAIIUE TIEPEMEHHYIO B OCHOBAaHUN
norapudma

13 Mero nHTEpBaAJIOB

14 I'padmueckuii MmeTo penieHus JorapupMIUUecKuX ypaBHEHUM U HEPABEHCTB

15 HppanmonaibHble HEPaBEHCTBA CTAHIAPTHOTO BUA

16 Merton nepexosa K paBHOCUJIBHON CHCTEME

17 JpoOHo-uppalmoHaibHbIe HEPABEHCTBA

18 MeTox 3aMeHBI IEPEMEHHOM

19 WppatmoHanbHble HEpaBEHCTBA CMEIIAHHOTO TUTIA

20 WppanmonansHble qorapumuueckrie HepaBeHCTBA

21 YMHOXEHNE Ha COMPSHKEHHOE

22 MeTo1 HUHTEpBaJIOB

23 I'padmyeckuii MeTo perieHnst UppallMOHAIBHBIX YPABHEHHHM U HEPABEHCTB

24 Konmponvnasa paooma Nedno meme«<Hppayuonanvnule, nokazamenvHole
U 102apudmuyecKue HepageHcmea

KomniekcHble ynciaa - 10 yacos

1 [loHsITHE KOMITJIEKCHOTO YHCIIa

2 AnrebOpanveckas Gpopma 3amucu KOMIIEKCHOTO YHCIIa

3 Apudmernueckre onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU

4 Apudmernueckre onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU

5 Tpuronomerpuueckas opMa 3anucyu KOMIUIEKCHOTO YHCIia

6 N300pakeHne KOMIUIEKCHBIX YKHCE Ha KOOPIWHATHON MIIOCKOCTH

7 dopmyia Myaspa

8 Kophu n-oii cTenenu u3 KOMIIJIEKCHOTO YHCIIa

9 [IpumeHeHre KOMIUIEKCHBIX YUCEI JUI pellieHns GU3NYECKuX 1
TreOMETPUUECKUX 3a/1a4

10 Konmponvnasn paboma Ne5no meme«Komnnekcuwie uucna»

HarypaabHble n neJble yncia - 10 yacos

1 HatypasnbHble 1 1enbie yncna

2 [Tpu3Hak neIMMOCTH LEJIBIX YUCEI

3 [IpumMeHeHne NPU3HAKOB ACTMMOCTH IIEJIBIX YHCET

4 ITpumenennie HOJI n HOK nns pernenust 3a1a4 B 1EJIbIX YUCIIaX

5 Berunciienne ocTaTkoB IO MOAYIIIO JUIs PEIICHUS 3a]1a4 B LIEJIbIX YHCIaxX

6 IIpuMeHEHNE OCTAaTKOB 10 MOJYJIIO JI7Isl PEHIEHUS 33124 B LIEJIBIX YK CIIax

7 Anroputm EBximnia

8 [Ipumenenne anroputma EBknnia 1uist penieHus 3aad B HENIbIX YHCIIAX

9 IToBTOpenue no Teme «HaTypanbHbIe U 1IEbIE YHCTA»

10 Konmponvnas paboma Nebno meme<HamypanvHvie u yenvie uucia»

CucreMbl pallHOHAJIbHBIX, HPPALMOHAILHBIX MOKA3aTeJbHBIX M JIOTapu(pMUYECKHX YPABHEHUH —

12 yacoB

Cucrema M COBOKYITHOCTb YPAaBHEHMM

PaBHOCHUJIBHBIE CUCTEMBI U CHCTEMBI-CJICICTBUS

OcHoBHEIC MCTOAbI PCIICHUA CUCTCM PALIMOHAJIBHBIX ypaBHeHI/Iﬁ

AIWIN|F-

OCHOBHBIE METO/Ibl PEILIEHNUS] COBOKYITHOCTEN PALlMOHAILHBIX YPABHEHUM




5 OAHOPOIHBIE CUCTEMBI YPaBHEHUN
6 OCHOBHBIC METOJIbI PEIICHUSI CUCTEM HPPAMOHATLHBIX YPABHCHHIA
7 OCHOBHBIC METOJIbI PEIICHUSI COBOKYITHOCTEH UPPAIOHATBHBIX YPaBHCHUN
8 OCHOBHBIC METOIbI PEIICHUS] CUCTEM MOKA3aTEIbHBIX YPAaBHEHUHN
9 OCHOBHBIE METO/IbI pEIIEHHS] COBOKYITHOCTEH MOKa3aTeIbHBIX YPAaBHEHUI
10 OCHOBHBIC METOJIBI PEIICHUS] CUCTEM JIOTapu(PMHUICCKIX YPaBHEHUH
11 OCHOBHBIE METOIbI pEIICHHSI COBOKYITHOCTEH JOTapu(PMUIECKUX YpaBHEHHI
12 Konmponvnas pavoma Ne7no meme«Cucmemovl payuoHaibHbIX,
UPPAUUOHATILHBIX NOKA3AMENbHBIX U 102aPUPMUULECKUX YPAGHEHUT
3agaum ¢ napamerpamu - 16 yacos
1 PanmoHasibHBIC ypaBHEHUS C TapaMeTPaMH
2 ParnmonanbHbIe HEPaBEHCTBA C TapaMeTPaMH
3 ParnmoHanbpHbIe CHCTEMBI ¢ TapaMeTpaMH
4 HpparnmoHaibHbIe YpaBHEHHUS C TTapaMeTpaMu
S) WppanmonanbHble HEpaBEHCTBA C TapaMeTpaMu
6 WppanmoHaibHbIe CHCTEMBI C TApAMETPAMHU
7 [Toka3aTenpHBIC YpaBHEHUS C TapaMeTpaMu
8 [loka3zarenbHble HEPABEHCTBA C MApaMeTpaMu
9 [lokazarenpbHble CUCTEMBI C TapaMeTpaMu
10 Jlorapudmmueckie ypaBHEHHS ¢ TapaMeTpaMu
11 JlorapudmMudeckre HEpaBEeHCTBA C TapaMETPAMHU
12 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu
13 TpuronomeTpudeckre ypaBHEHHUS C MapaMeTpamMu
14 TpuronomeTprdeckie HEPABEHCTBA C TTapaMeTPaMu
15 TpuronomeTpudecKkre CUCTEMBI C TapaMeTpamMu
16 Konumponvnasa paooma Ne7no meme«3adauu ¢ napamempamu»
IloBTOpEeHUe, 06001IeHNEe, CHCTEeMAaTH3alMsl 3HaHUii - 16 yacoB
1 Apudmernueckue onepanuu ¢ JeHCTBUTEIbHBIMHI YHCIaMU
2 Pemenue npoOHO-paliioHaIbHBIX YPAaBHEHUN
3 DJIEMEHTApHOE MCCIICIOBAHNUE U TPaGUKH (QYHKITHI
4 [IpeoOpa3oBaHs YUCIOBBIX BBIPAXKEHHI, CONEPIKAITNX CTENIEHH U KOPHU
5 Pemenue nppanroHabHBIX ypaBHEHUN
6 OCHOBHBIE METO/IbI PEIIEHUS OKa3aTeIbHbIX YPaBHEHUI
7 Pemenue norapupmuueckux ypaBHEHHI
8 [IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKECHUN
9 Pemenne TpuroHOMeTpHUECKUX YpaBHEHHIA
10 OT60p KOpHEH TPUTOHOMETPUYECKIX ypaBHEHUN
11 Brruricnenue npon3BoIHBIX AJIEMEHTapHBIX (PYHKIUH
12 [IpumeHeHre npou3BOIHOM K UCCIEAOBAHUIO (PYHKIIUU
13 [Ipumenenne uHTerpana st HAX0XACHUS IOl MIOCKUX GUTyp
14 Ilpomesccymounaa ammecmavua. Hmozoeaa konmpoavnas paboma (Ne§)
15 AHanus pe3ynbTaToB KOHTPOJIBHON paOOTHI
16 CucreMarusanus 3HaHUN
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