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HHOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauyasa MaTeMaTHYECKOTO aHAIM3a» SBJSIETCS OJHUM M3 HamOojiee 3HAYMMBIX B
porpamMme CTapIiiel IIKOJbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH 00ECIeYnBAaET HHCTPYMEHTANBHYIO 0a3y Ui
M3YyUYCHHs BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C JPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOEe M aOCTpaKTHOE
MBIIIJIEHUE YYaIUXCs HAa ypOBHE, HEOOXOIUMOM JUIsl OCBOEHMSI MH(OPMATUKU, OOLIECTBO3HAHUS, UCTOPUH,
CIIOBECHOCTH M JIPYTMX IUCUMIUIMH. B pamkax JaHHOTO Kypca ydaliuecs OBJIAJIEBAlOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTOpas (GOpMyIHpyeT CBOM JOCTIKEHHS B MAaTEMaTHIECKOH opme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISI YCHEIIHOTO OBJIAJICHHS
3aKOHaMM (PU3MKH, XUMUHM, OHOJIOTHH, TIOHMMAHUS OCHOBHBIX TEHJEHUUN pa3BUTHUS SKOHOMHUKH MU
OOIIECTBEHHON KM3HH, TII03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOJIb30BaTh UX Ui JajibHEHIIero o0pa3oBaHus U B MOBCEIHEBHOMN >KHU3HU. B ToXke
BpeMsl OBJIaJicHHE aOCTPAaKTHBIMU U JIOTUYECKH CTPOIMMM KOHCTPYKIMSMHU aiareOpbl U MaTeMaTH4ecKoro
aHaJlu3a pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBaTh
YTBEPXKIACHHUSI C TMOMOUIBI0 HHAYKIMM M PacCykJaTb JEIyKTUBHO, UCIOJb30BaTh 0O0OOOLIeHHE |
KOHKpEeTH3all1io, abCcTparupoBaHue U aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xone nsyuyenus kypca «Anredpa W Hayajla MaTeMaTHYECKOTO aHaIM3a» ydalluecs MOJy4aroT HOBBIM
OMBIT pEUIeHMs] MPUKIAJHBIX 3a/lad, CaMOCTOSATEIBHOTO MOCTPOEHHS MaTeMaTHYEeCKUX MOJIeNel peabHbIX
CUTyal[Mii, MHTEpPHpPETAlud TOJYYEHHBIX pEIIeHUH, 3HAKOMATCA C TpUMEpaMH MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U HCKYCCTBE, C BBIJAIOLUIUMUCS MATEMaTUYECKUMHU OTKPBITHSIMH M HX
aBTOpPaMHU.

Kypc ob6nagaer 3HauuTeNbHBIM BOCHMTATEIbHBIM MOTEHLMAIOM, KOTOPBIM peaqu3yercs Kak depes
yueOHBI MaTepuas, CocoOCTBYIOMINI (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U 4epe3 CHeHUPHUKY
y4eOHOH JesTeIbHOCTH, TPeOyoLEe NpOJOKUTENbHON KOHLEHTPAllMM BHUMAHHUSA, CaMOCTOSATEIIBHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIy4EHHbIN pe3ynbTar.

B ocHoBe meroauku oOydeHus: anreOpe W HadanaM MaTEMAaTHYECKOTO aHAIM3a JISKUT AESTEeIbHOCTHBIN
MIPUHIIATI 00YYCHHUSI.

B crpykrype kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO aHaIW3a» MOXKHO BBIIEIUTH CIEIYIOLIUE
coJiepKaTelbHO-METOIMYeCKue JUHUU: «Yucna u BelUUCIEHUs», «DYyHKIUMM U Tpaduku», «YpaBHEHHS U
HepaBeHCTBa», «Hauama Maremarnyeckoro ananusa», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepKATEIbHO-METOIMUECKUE JTMHUU U3Y4aroTCs Ha MPOTSHKEHUHU JABYX JIeT OOydeHHsl B cTaplied LIKoJe,
€CTECTBEHHO JIONOJIHASA JAPYr JApyra W IOCTENEHHO HAChIAsCh HOBBIMU T€MaMHM U pazjenamu. MOXXHO ¢
YBEpEHHOCThIO CKa3aTh, YTO JAHHBIM Kypc SBISETCS HWHTErPAaTHUBHBIM, IOCKOJIBKY OOBEIUHSET B cebe
COJIepKaHNE HECKOJIbKUX MAaTEMATUUYECKUX JTUCLMILINH, TAKUX Kak ajaredpa, TpPUrOHOMETpUs, MaTeMaTHYeCKUM
aHaJM3, TEOpUs MHOXECTB, MaTeMaTHuecKas Jioruka u jap. Ilo mepe Toro, kak ydauiuecs OBIIaJEeBalOT BCE
Oosiee IIMPOKUM MaTeMaTHUYECKUM amlmapaToM, y HHUX IOCJIEI0BATEIbHO (POPMUPYETCS M COBEPILIEHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJENb pEaJbHOM CUTyallud, HNPUMEHATh 3HAHMS, IOJYYEHHBIE IPH
U3YyYEHUM Kypca, A pelleHHs CaMOCTOATENbHO C(HOPMYIMPOBAHHOW MaTeMaTH4YecKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATh CBOM OTBET.

CopnepxaTenpHO-MeTOAMYECKast JUHUS «Yucia M BBIYMCICHUS» 3aBepliaeT (OPMHUPOBAHUE HABBIKOB
HCIOJIb30BAHUS AEUCTBUTEIbHBIX YHCEN, KOTOPOE ObUIO HAYaTO B OCHOBHOM IIKoJje. B crapuieii mkosie ocodoe
BHUMaHME Yyjaensercss (OPMHUPOBAHUIO HABBIKOB PpAIMOHAIBHBIX BBIUMCIEHHMH, BKIIOYAIOIUX B cels
UCMOJb30BAHUE PA3IUYHBIX (OPM 3aMUCH YHCIA, YMEHHUE JeNaTh MPUKHUJIKY, BBIIOJIHATH MPHOINKEHHbIE
BBIUMCIIEHUS, OLICHMBATh YMCJIOBBIE BBIPAXEHMS, pPabOTaThb C MaTeMaTWUYECKMMH KOHCTAaHTaMH. 3HAKOMbIE
y4JallMMCsT MHOJKECTBA HaTypajJbHBIX, LEJBbIX, PALUOHAIBHBIX M JEHCTBUTENBHBIX YHCEN JOINOJIHAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HMCENl. B KaXIOM M3 3THMX MHOXKECTB pacCMaTpUBAIOTCA CBONCTBEHHBIE €MY
crnienn(puyecKre 3a1a4M U oNepaluu: AeJIeHne Hallelno, OepupoBaHUe OCTaTKaMH Ha MHOYKECTBE LIeJIbIX YHCEN;
0ocoOble CBOMCTBAa pAlMOHAIBHBIX M HPPALMOHATIBHBIX 4YHCET; apu(PMETHUYEeCKHe OIepaluu, a TakxKe
U3BJICUEHUE KOPHS  HAaTypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4ucen.  biaromaps
IIOCJIEOBATEIPHOMY PACIIMPEHUIO KpYra MCIOJIb3YEMbIX YHCENI M 3HAKOMCTBY C BO3MOYKHOCTSMHM HX
NPUMEHEHHsI JJIS pelleHHs] pa3MyHbIX 33734 (HOpMHUpPYeTCs MpEeACTaBICHHUE O E€IMHCTBE MAaTEMAaTHKU Kak
Haykl W e poJid B TOCTPOCHMM MOJeNeil peaqbHOro MHUpPA; LIMPOKO HCHONB3YIOTCS 0000IIeHne Hu
KOHKpEeTHU3aLHs.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaIM3yeTCsl Ha MPOTSHKEHUH BCEro oOydeHHs B cTaplleil mIKoie,
IIOCKOJIBKY B KaXJ10M paszfeie [Iporpammsl IpeaycCMOTPEHO peLIEHNE COOTBETCTBYIOIINX 3a7a4d. B pesynbpraTe



y4aliecs: OBJIaJEBal0OT Pa3IUYHbBIMU METOJAMU PEUIEHUS palMOHAIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABEHCTB U CUCTEM, a TAKXKe 3a/ad, COACPKaIINX
napameTpsl. [lomydeHHbIE yMEHHUS HIMPOKO HCIIOJNB3YIOTCS IPH HCCIEJOBAHMU (QYHKIUH C I[MOMOIIBIO
MPOU3BOIHOM, MpPHU pPEIICHHH MPHUKJIAAHBIX 33Jad W 3ajad Ha HAaXOXJACHHWE HauOONBIIUX M HAUMEHBIIHX
3HayeHud ¢yHkuuu. [laHHas coiep)karenbHas JTUHHS BKJIIOYaeT B ceOs Takke (OPMHPOBAHUE YMEHUUN
BBIMIOJIHATE ~ pacy€Tel 1o  (dopMynaMm, MNpeoOpa3oBaHMs  pAlMOHANBHBIX,  HPPALHOHAIBHBIX |
TPUTOHOMETPHUYECKUX BBIPAKECHUH, a TAaKKE BBIPAKEHUH, COAEp)KAIIMX CTereHH H Jorapudmel. braromaps
U3YYEHHIO aredpandyeckoro Mmarepuana IpPOUCXOJUT JalbHEWIee pa3BUTUE aAITOPUTMUYECKOTO U
aOCTpaKTHOTO MBIIUICHUS y4aIluxcs, (OPMUPYIOTCS HaBBIKA ACAYKTUBHBIX pACcCYKICHHUH, paboOTBl ¢
CUMBOJIBHBIMH (popMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 3(p(heKTUBHBIC HHCTPYMEHTHI /ISl PEIICHUS MPAKTHYECKUX U €CTeCTBEHHOHAYYHBIX 3a71a4,
HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxatenpHO-MeToAMUYecKast JTUHUAA «DyHKIUH W TpadUKW» TECHO TMEPeIuieTaeTcsl C APyTrUMH
JUHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCJIEI0BAaTEIbHOCTh U3yUeHHsI MaTepuaia. M3yuenue
CTENIEHHOM, MOKa3aTeIbHOU, JIOrapu(MUUECKONH U TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN [ pelleHus 3ajady U3 JAPYrHX Y4eOHBIX NMPEAMETOB U PEalbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C pPelIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom Gombioe
BHUMaHUE ynensercs (OpMHUpPOBAaHUIO YMEHHS BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU
BEJIMYMHAMHU, HCCIIEI0BATh MOJIyYeHHblE (QYHKIMHU, CTPOUTh UX rpaduku. Marepuan 310l coaepkareabHOU
JIMHUY HaIleJIeH Ha pa3BUTHE YMEHHUHM U HaBBIKOB, MO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUYUHAMU
B pa3nu4HOM (hopme: aHATUTHUECKOM, rpaduyeckoil U cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 M KOHKPETHU3AlUY, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHHS «Hawama MareMaTHdyecKOoro aHaiu3a» IO3BOJISIET CYIIECTBEHHO pPacIIUpHUTh
Kpyr KaK MaTeMaTH4eCKHX, TaK M MPUKIAIHBIX 3ajay, JOCTYIMHBIX MIKOJbHUKAM, TaK KaK y HUX MOSBISETCS
BO3MOXHOCTbh CTPOUTHh I'papUKU CIOXKHBIX (QYHKLIHHA, ONPEaeNaTh UX HauOONbIINE U HAUMEHbBIINE 3HAUCHUS,
BBIUUCIIATh IUIOIAAN GUryp M OOBEMBI Tel, HAaXOAUTh CKOPOCTU WU YCKOpEeHHus mpoueccoB. JlaHHas
coJlepKaTenbHas JIMHUS OTKPBIBACT HOBBIE BO3MOKHOCTH ITOCTPOCHMS MATEMAaTUYECKHMX MOJEIECH pealbHbIX
CUTyallMl, TO3BOJIIET HAaXOJWUTh HAWIydllee pEIIEHUE B NPHUKIAOHBIX, B TOM YHUCIIE COLMAIBHO-
HSKOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MAaTEMAaTH4ECKOTO aHaJln3a CIIOCOOCTBYET DPAa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO M KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSBJICHUSI 3aKOHOB MAaTEMAaTUKH B HAayKe, TEXHUKE M HCKYCCTBE. Y4Yalluecs Y3HAIOT O BBIIAIOIIHUXCS
pe3yibTarax, HOJy4YE€HHBIX B XO/J€ pa3BUTHsI MaTEMAaTUKN KaK HAyKd, U 00 UX aBTOpax.

ConeprxaTenpHO-MeTOAUYECKast JTMHUSA «MHOXKeCTBa U JIOTMKA» BKIIOYAET B CEO0sl JIEMEHTHl TEOPUU
MHO>KECTB U MaTE€MAaTHYECKOU JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJBHOM MaTeMaTHUKU W Npe[jaraloT HaubOosiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSAIOLINI BCE pa3fessl
MaTEeMaTUKU U €€ NPUIIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMAaTUYECKUE NUCUUIUIMHBI U UX IPHUIIOKEHUS B
enuHoe 1enoe. [10aToMy BakHO aTh BO3MOKHOCTH IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3BIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATH €T0 Ul BBIPAXKECHMS CBOMX MbICIEH. [pyruM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT INpU3HaThb CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHMH M CIIEOBaHHE
ONPEACIEHHBIM IPAaBUJIaM MOCTPOCHUS A0KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MATEMAaTH4ECKOW JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIJIEHUS y4JallluXcs, I03BOJIAET UM CTPOUTh CBOM PACCYXJCHMS Ha
OCHOBE JIOTMUYECKHUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHaIW3a» IMPHUCYTCTBYIOT OCHOBBI MAaTE€MaTHUYECKOI'O
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB MOCTPOEHHS MOJeeH
peanbHBIX CHUTYyalluii, UCCIENOBaHMSA 3THX MoJelell ¢ MOMOIIBIO ammapara ajreOpbl U MaTeMaTHYecKOTro
aHaJln3a, WHTEPIPETALlMHA MOJYYEHHBIX PE3yJabTaToB. Takue 3anaHus BIUIETEHbl B KaXIbIH M3 pa3leciioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepHaj Kypca IIMPOKO MCIIOJIB3YETCS Ul PEIEeHUs NPUKIaaHbIX 3a1ad. [lpu
pelIeHNH peaJIbHbIX MPAKTUUYECKUX 3a/lad ydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCHOJIb30BAaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpOOIEMYy.
JleaTenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 337]ad OPraHU3yeTCsl B IpoIlecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTAHE
CornacHo yuyebHomy miany B 10 —I11 wximaccax wu3ywaercs yueOHBIH Kypc «Anrebpa M Hadaia
MaTeMaTH4YeCKOTO aHaJIN3a», KOTOPBIA BKIIIOYAET B ce0s cieyIole OCHOBHbIE pa3zesbl cojepkanus: «Hucna



Y BBIYHCIICHHS», «YPaBHEHHS U HepaBeHCTBa», «DyHKIuK 1 rpadukm», «Hadana MaTeMaTHUECKOTO aHAIN3ay,
«MHOKeCTBa U JIOTUKAY.

B VYuebnom miane Ha u3ydyeHHe YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEIEIO B TEUCHUE KAXKI0TO roJja 00ydeHHs, BCETo 3a
nBa roga o0ydeHnus — He MeHee 280 ydeOHBIX 4acoB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEJMETA «AJI'EBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A»

OcBoenune yueOHOTO npeamera «Anredpa U Havajga MaTEMATUYECKOTO aHaIu3a» JOJDKHO 00eCrieurBaTh
JNOCTHXKEHHE Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CISAYIOIIMX JHYHOCTHBIX, METalpPEeIMETHBIX U
MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3yAbTATHl OCBOCHHS MPOTPaMMbl yueOHOTO TIpeaMeTa «MaTemMaTHuKay XapaKTepU3yrTCS:

['paxxpaHCKkO€ BOCIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIMKM OOYYarOMIeTocs KaK aKTUBHOTO M OTBETCTBEHHOTO UJieHA
poccuiickoro o0miecTBa, MPEACTABICHHEM O MaTEeMaTUYeCKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3TUIHBIX
CTPYKTYp, SBJIEHUHM, MpoUeAyp TpaxJaHCKOro obmectBa (BBIOOpBI, OMPOCHI M 1p.), yMEHUEM
B3aMMOJICHICTBOBATH C COIMAIbHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIMSAMU U HA3HAYCHHUEM.

[TaTpuoTHYecKoe BOCIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCHICKOM IPaKIaHCKOW MJICHTUYHOCTH, YBAKEHUS K MPOIIOMY M HACTOSIIEMY
POCCUHCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIIEHWEM K JIOCTHKEHHUSM POCCHMCKHX MaTeMaTHKOB M
POCCHIICKOM MaTEMAaTHYE€CKOW IIKOJIbI, K MCIOJIb30BAaHUIO 3TUX JOCTHXKEHUW B APYrUX HAyKaX, TEXHOJIOTHUSX,
chepax SJKOHOMHKH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Haponaa; cHOPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUs, 3TUYECKOIO IIOBEJICHHUS, CBSA3AHHOIO C MPAKTHYECKUM IPUMEHEHUEM JOCTH)KECHUM HAyKh H
NeSITENbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMBOTO OYAyILEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIIOYasl 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEN, 0OBEKTOB,
3a/1a4, PELICHHM, pPACCYKIECHHUHU; BOCIHPUUMYHMBOCTBIO K MATEMATHYECKHMM acClEeKTaM pPa3jN4YHbIX BHUIOB
HCKYCCTBa.

Pu3nYecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHMSI NPUMEHATh MaTeMaTHYeCKHEe 3HAHHUSI B HHTEpecax 3J0pOBOr0 U
Oe3omacHoro oOpas3a JKM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY 3J0pOBBIO (3I0pOBOE IHUTAHUE,
cOaaHCUpPOBAaHHBIA PEKUM 3aHSATHUM U OTHAbIXa, peryaspHas Qu3uyeckas AakTUBHOCTbH); (PU3HUECKOTO
COBEPILEHCTBOBAHUS IIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIIBHON JEATENBHOCTHIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K pa3Iu4HbIM chepam
npodeccuoHabHOM eATeNbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW M €€ MPUIIOKEHHUSIMHU, YMEHHEM COBEpIIATh
OCO3HAHHBIH BeIOOp Oymyieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa3OBaHHI0O U CaMOOOpa30BaHUIO HAa NPOTSHKEHUHM BCEH IKU3HU;
TFOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILICHUH MMPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHUEM BIHUSHHS COIHATIbHO-DPKOHOMUYECKHX
MPOLIECCOB HA COCTOSHUE TMPHUPOJAHON M COLMANBHOM Cpelbl, OCO3HAaHHWEM TN00aTbHOTO XapakTepa
HKOJIOTHUECKUX MpOOJeM; OpUEHTAlle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU A pelleHus 3aaad B
o0nacTu OKpyXarolie cpeapl, IUIAHUPOBAHHUS TOCTYNKOB M OLEHKM HMX BO3MOXKHBIX TOCIEACTBHMA IS
OKpYKaroILen Cpeibl.

LleHHOCTH Hay4YHOTO MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
OOIIECTBEHHON MPAKTUKH, TIOHUMaHHWEM MaTeMaTHYeCKOW HayKdu KakK cgepbl YelIOBEUYECKOUH NesSTeNbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAYUMOCTU JJIs Pa3BUTUS LMBUIM3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U
MaTeMaTHYeCKOM KyJIbTypOW KakK CPEICTBOM TMO3HAHUS MHPA; TOTOBHOCTHIO OCYHIECTBISTH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.




METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHble  pe3yabTaThl  OCBOCHHSI MpOrpamMMmbl  yuyeOHOro mpeamera «Maremarukay
XapaKTEpPU3YIOTCSl  OBJAJICHUEM  VHUBEPCANbHLIMU  NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCliCMBUAMU, YHUBEPCAIbHLIMU PEZYIAMUBHBIMU OCUCTBUAMU.

1) Vnueepcanvnvie nosnasamensusle oeticmsus, obecneuusaiom Gopmuposanue 6a306bix KOSHUMUGHbIX
npoyeccos obyuarowuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYICAOUe20 MUpd, NpUMeHeHue I0SUYecKux,
UCCe0068aMeNbCKUX ONepayuil, yMeHut pabomams ¢ ungopmayuei).

ba3oBbi€ JIOTHYECKHE ACUCTBHUS:

® BEISBJISATH W XapaKTePU30BaTh CYIICCTBEHHBIC NPH3HAKA MAaTEMaTHYECKHMX OOBEKTOB, TOHSTHUH,
OTHOIICHUIA MEXIy MOHATUSAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH; YCTaHABIWBATH CYIICCTBECHHBIN
MIPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUIsl 000OIICHHS U CPABHECHMSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIHPOBATH U IPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIHHBIC U OTPUIIATEIIBHEIE,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

® BBLISBJIATH MAaTEeMATHYSCKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTUBOpPEYHUs B (akTax, JaHHBIX,
HaAOJIOJICHUSAX U YTBEPXKACHUSX; TIPEUTaraTh KPUTSPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA,

& JIeNaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHUMH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (TpsMble W OT
MPOTUBHOTO), BBICTPAMBATH APTYMCHTAIMIO, TPUBOJAWTH TMPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

e BbHIOMpaTh crOCO0 perieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELIECHUSs, BEIOUpATh
HanboJIee MOAXOIAIMNN C YIETOM CAMOCTOSITENTFHO BBIICTICHHBIX KPUTEPUERB).

ba3oBbIe nccieoBaTeIbCKUE ICHCTBUS:

® HCIIOJIb30BaTh BOTPOCHI KaK MCCIICJOBATEILCKUH WHCTPYMEHT IMO3HAHUS; (OPMYIMPOBATh BOIMPOCHI,
¢bukcupymonye MNpoTUBOpeUne, NpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OpMHUpOBATh THUIIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

® IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIEIOBAHUE IO YCTAaHOBJICHUIO
0COOEHHOCTE MaTeMaTH4eCKOro 00bEeKTa, SBJICHUS, MMPOLIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXIyOObEKTaMH,
SIBIICHUSIMHU, TIPOLIECCAMH;

® CaMOCTOSITENHHO (OPMYIUPOBATH 0OOOIIEHNS U BBIBOJIBI IO pe3yIbTaTaM MPOBEACHHOTO HAOIIOACHMUS,
UCCIIeIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 00001IEHUI;

® [IPOrHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MPEATOJIOKEHUS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHSIX.

PaGora ¢ undbopmaruei:

® BBIABJIATH AePUIUTHI MHOOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIi OTBETa HAa BOMPOC U JUIS PELICHHS
3a/1auu;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAIM3HPOBATh, CHCTEMAaTU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUNYHBIX BUIOB U (POPM MpeAcTaBIeHUS,

® CTPYKTypUpOBaThb HWH(POPMAIUIO, TMPEACTaBIATh €€ B pasNUYHbIX (opMax, WILIIOCTPUPOBATD
rpagu4ecKu;

® OIICHMBATh HAJEKHOCTH MHPOPMAIIMH IO CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbHbie KOMMYyHUKAMUGHBIE Oelicmeus, 00eCneuusarm chropMupo8aHHOCHb COYUATbHBIX
HABbLIKO6 o6yqai0u4uxc;z.

OOreHue:

® BOCIpPUHUMATH U (GOPMYIHPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHSMH U LIETISIMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MTMCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS 110 X0y
pelIeHus 3a/1a4, KOMMEHTHPOBATh MOJTYyYSHHBIN Pe3ysbTar;

e B Xo7€ OOCYXJCHHs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOUW TeMbl, MpoOIeMbl, perraeMoit
3a/la4uM, BBICKA3bIBaTh HJIEH, HAIICJICHHbIE Ha TIOMCK PEIICHHS; COMOCTABISTh CBOM CYXJICHUS C CYXICHUSIMH
JIPYTUX Y4YaCTHUKOB Juaiiora, OOHapyXHBaTh pa3IUYHe U CXOACTBO TIO3WIIMIA, B KOPPEKTHOU Qopme
(dhopMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

® IIPEJICTABIISITH PE3YNIbTATHI PEIICHUS 3aau, SKCIIEPUMEHTA, UCCIIeIOBaHUS, MPOESKTA; CAMOCTOSTENIEHO
BBIOMpATH (hOpMaT BBICTYIUJICHHSI C YU€TOM 3aja4u MPE3eHTAIIMH U OCOOCHHOCTEH ayIUTOPUH.

COTpyIHHUYECTBO:




® [IOHUMATh M HMCIOJb30BATh NMPEHMYIIECTBA KOMAHJHOW M MHIMBUAYAJIbHOW pabOTHl MPH PELICHUU
yueOHBIX 3a/a4; NPUHUMATh LEJIb COBMECTHOHM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacrpenensTh BUABI padOT, JTOTOBApUBATHCS, 0OCYKIAaTh MPOIECC U pe3yiabTaT paboThl, 00600MATh
MHEHHS HECKOJIbKUX JIIOJCH;

® Yy4acTBOBAaTh B IPYNIOBHIX GopMax paboThl (0OCYXIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI» U
T.I.); BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JCWUCTBUS C JPYTUMH WiICHAMU KOMAaHJBI;
OIICHUBATh KayeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, C(HOPMYIMPOBAHHBIM Y4aCTHHKAMHU
B3aUMO/ICHCTBHSL.

3) Vuusepcanvnvle pezynsamusnvle oeiicmeus, 06ecneuusaiom Gopmuposanue CMvlCl08bIX YCMAHOBOK

U HCUBHEHHDIX HABLIKOB TUYHOCIIU.

CaMoopraau3anus:

® COCTaBIISATh IUIAH, AJTOPUTM PEHICHHS 3a/1a4yd, BBIOMPATh CIOCOO PEIICHUs ¢ yIETOM HMEIONIMXCS
PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEHICHUH C YIETOM
HOBOM MH(pOpMaLINN.

CaMOKOHTPOJIb:

® BIQJICTh HAaBBIKAMHU II03HABATEIBHONH pe(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBHHA W
MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yIbTATOB; BJIAACTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIecca
pe3yiibTaTa penieHusl MaTeMaTHIeCKOW 3a/1a9H;

® IIPCIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHWHU 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
JESITeILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BRISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNIbTATA IEJIH U YCIOBHIM, OOBSICHATH IPHUUHBI JIOCTHIKCHHSI HITH

HEJOCTHKEHHSI PE3yJIbTATOB JCATESILHOCTH, HAXOIUThH ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI
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e (CB00OJHO ONEpUPOBATH MOHATHSIMH: PalMOHAIBLHOE YHUCIIO, OECKOHEYHas NepuoanyecKkas Ipoob,
MPOLIEHTHI; UpPpaAIMOHAIBHOE YHCIIO; MHOXKECTBA PAllMOHANBHBIX M JEHCTBUTENBHBIX UYHCEN; MOIYJb
JNeUCTBUTENLHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJIsl PEIICHUs MPUKIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciel 3HaAHUNA U
peanbHOM KU3HHU.

o [Ipumensate npubMMKEHHbIE BBHIYMCICHUS, MpaBUJa OKPYIVICHHUSA, NPUKHIKY M OILEHKY pe3yibTara
BBIUUCIICHUH.

e (CB000AHO omepupoBaTh MOHSATHEM: CTENEHb C IIEJIbIM II0Ka3aTejeM; HCIOJIb30BaTh IOIXOAAIIYIO

(dbopMy 3ancH IEHCTBUTENBHBIX YHCET IS PELISHHS MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS TaHHBIX.

CB0OOTHO OTIEpPUPOBATH MOHATHEM: apU(DMETHUECKUN KOPEHb HATYPAIbHOU CTEIICHH.

CB0OOTHO ONIEPUPOBATH MOHITHEM: CTENEHB C PAIIHOHATHLHBIM MOKA3aTEIIEM.

CB0OOTHO ONIEpPUPOBATH MOHATHAMMU: JIOTapU(M UKCIa; JECITUUHBIE U HaTypallbHbIE IOTapU(MBI.

CB0OOIHO OTIEPUPOBATH MOHATHIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YUCIOBOTO apryMeHTa.

OnepupoBarh NOHATHUSIMH: APKCUHYC, aPKKOCUHYC U apKTaHT€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

e (CB00OAHO OMEPUPOBATH MOHATHSMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHMS
U YPaBHEHUA-CIICICTBY; PABHOCUIbHBIE HEPABEHCTBA.

e [IpuMeHATH pa3iWYHbIE METOJAbl PEUICHUs PAIMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX YpPaBHEHUH;
IIPUMEHATH METOJL HUHTEPBAJIOB JUIsl PEILICHNs] HEPABEHCTB.

e (CB00OAHO OmEpHUpPOBaTh MOHATHSIMU: MHOTOWIEH OT OJHON MEPEeMEHHOW; MHOTOWIEH C ILEJIbIMU
KO3 pUIIMEHTaMH, KOPHU MHOTOWIEHA; MPUMEHSThH JeJIeHHEe MHOTOYJICHAa Ha MHOTOWIEH C OCTaTKOM,
Teopemy besy u reopemy Buera nis pemenus 3anad.

e (CB00OAHO omepuUpOBaTh MOHATUSAMHU: CHUCTEMa JIMHEMHBIX YpaBHEHWH, MaTpHIa, OINpPeIeTUTeNb
MaTpulbl 2 X2 M €ro reOMETPUYECKHIl CMBICI; HCIOJIBb30BAaTh CBOMCTBA OMNpENENUTENs 2 X 2 Juid
BBIYUCIICHUA €TO 3HAYCHUSA, IPUMCHATL ONPCACIUTCIIN I PCIICHUSA CUCTCMBL JIMHEHHBIX ypaBHeHHﬁ;



MOJEIUPOBATh pEaJbHbIE CUTYallMd C IIOMOINBIO CHCTEMbl JIMHEHHBIX YpaBHEHMH, HCCIIEOBATH
IIOCTPOCHHBIE MOJEIN C IOMOLIBI0 MAaTpULl U ONPEAEIUTENEH, HHTEPIPETUPOBATH IOJYYEHHBIN
pe3yibTar.

Hcnonp30BaTh CBOWCTBA ISHCTBUN C KOPHAMU IS TPEOOpPa30BaHUS BIPAXKECHUI.

BbinosiHATE  1peoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COJEpXKAIIUX CTENEHU C palUOHAIbHBIM
IIOKAa3aTEeJICM.

Hcnonp3oBathk cBOKCTBA Jorapu(MOB is peoOpa3oBaHus JOrapu(pMHUIECKUX BEIPAKECHUH.

CB0OOMHO ONEpPHPOBATH TMOHATHAMHU: HpPpAIOHAIBHBIC, I[OKAa3aTeJIbHBIE W JIOTapu(pMHUECKUE
YpaBHEHHUS; HAXOIUTh UX PEILIEHUS C TOMOILbIO PABHOCUIIBHBIX IIEPEX0/I0B WU OCYILLECTBIISS IPOBEPKY
KOpHEH.

[IpuMeHsATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIBI ISl MPEoOpa3OBaHHUS TPUTOHOMETPUUYECKUX
BBIPAXKCHUI.

CB0OOOJTHO omepupoBaTh IMOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE; MPUMEHATh HEOOXOIUMbIe
(bopMyIIbl ISl pELIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX ypaBHEHUI.

MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE anredpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA 110 YCJIOBMIO 3aJa4, MCCIEN0BATH MOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM ammapara
anreOpsl.

DyHKIUH U TpaGUKH

CBoOoOaHO oOTEepUpOBaTh MOHATHAMHU: (DYHKIHS, CHMOCOOBI 3amaHus (PYHKIMH; B3aUMHO OOpaTHBIC
GbyHKIMKM, KoMmo3unus (YHKIMM; rpa@uk (GYHKIMH; BBINOJHITH 3JIEMEHTapHbIE NpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

CB0OOJIHO OmepupoBaTh MOHATHUSAMU: 00JACTh OMPEAENECHUS U MHOKECTBO 3HA4Ye€HUN (DYHKUWU, HYIU
(GYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

CBOOOJIHO oOmepupoBaTh MOHATUSAMU: UYETHBIE M HEYETHbIE (DYHKUIUHU, MepUoIUYecKkre (YHKIUH,
IIPOMEXYTKM MOHOTOHHOCTU ()YHKLIHMH, MaKCUMyMbl W MHUHMMYyMbl (QYyHKLIUH, HauOojbliee U
HalMEHblIee 3HaYeHne (QYHKIMM Ha IIPOMEXYTKE.

CB00OHO OMEpUpPOBATh MOHATHSMM: CTENEHHas (YHKLUS C HATypaJbHbIM U LIEJIbIM IOKa3aTeleM,
rpaduK CTENEHHON (YHKIUHU C HATYpalbHBIM U LIEJBIM IOKa3aTesneM; rpauk KOpHs N-0i CTENEHU Kak
(dbyHKIIMM 0OpaTHOU CTENCHU ¢ HATypaJIbHBIM TOKa3aTeIIEM.

OmnepupoBaTh MNOHATUSAMM: JIMHEWHas, KBagpaTH4Has M ApOOHO-TMHEHHass (YyHKUMH; BBIIOJHATD
3JIEMEHTApHOE MCCIE0BAaHNUE U TOCTPOEHHUE UX I'PapUKOB.

CB0060HO omepupoBaTh MOHATUAMU: IOKa3aTenbHass U Jorapudmuyeckas (PyHKLIUHU, UX CBOWCTBA U
rpauKy; UCII0JIb30BaTh UX rPpauKU AJIs PELICHUs] ypaBHEHUI.

CB0oOOHO  omepupoBaTh  MOHATHSAMU:  TPUTOHOMETPUYECKass  OKPY)KHOCTb,  OIpeJesICHUE
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa.

Hcnonb3oBate rpaduku GyHKIUHN A1 UCCIe0OBaHUS IPOLIECCOB U 3aBUCUMOCTEH IpU pellieHUH 33a/1a4
U3 Jpyrux y4eOHBIX NPEIMETOB U PEalbHOM KHU3HM; BbIpaXkaTb (opMyJaaMH 3aBHCHUMOCTH MEXIY
BEJIMYUHAMU.

Hagaja MaTeMaTH4eCKOI0 aHAJINA3A

CB00OHO OINEpUPOBATH MOHATUAMU: apudMeTHYecKass U IeoOMeTpUYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBarolIasi reoOMeTpUuYecKas MporpeccHst; JIMHEHHbINH U SKCIIOHEHIIMANIBHBINA POCT, (hOpMyIIa CIIOKHBIX
IIPOLIEHTOB; UMEThH IIPECTABJICHUE O KOHCTAHTE e.

Hcnosb30BaTh MpOrpeccuy s peUIeHHs pealIbHbIX 3a7ad IPUKIaJHOTO XapaKTepa.

CB000HO ONEpHPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/laHUs MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE W  OrPAaHMYEHHBIE  IIOCJIEIOBATEIBHOCTH;  IOHMMATbh  OCHOBBI  3apOXKICHHUS
MaTeMaTHYeCKOTO aHaIN3a Kak aHaJIn3a OECKOHEUYHO MaJlbIX.

CB000HO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMH; TOYKM paspbiBa rpaduka (QyHKIHNM;
aCUMIITOTHI Irpaduka GyHKIUH.

CB060OHO oOmepupoBaTh MOHATHEM: (YHKIUS, HENpepblBHAas Ha OTpe3Ke; MPUMEHSTh CBOMCTBa
HENpepbIBHBIX (DYHKUIMN JJIS pelieHus 3a1ad.

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

Bbruncnare npou3BOJHBIE CYMMBI, MPOM3BEAEHUS, YACTHOIO M KOMIO3ULUHM JBYX (YHKIMA; 3HATH
MIPOU3BO/IHBIE AIIEMEHTAPHBIX (DYHKIUH.

Hcnonp30BaTh TEOMETPHUECKUH U (PU3NUECKUI CMBICT IPOU3BOJHOM sl peLICHHs 3a1a4.



MHo:xecTBA U JIOTHKA

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

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN alIlapaT Ul ONMCAaHUs PEAbHBIX IIPOLIECCOB U SBJICHM,
[IPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB.

CBoOOJHO oOmepupoBaTh MHOHATHSIMU: OIpPEIEICHUE, TEOPEMa, YpaBHEHUE-CICACTBHE, CBONCTBO
MaTEeMaTH4YEeCKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS M HEPABEHCTBA.

11 kaacc
‘Inc.na M BBIYUCJICHUA

CB00OHO OTIEPHPOBATH MOHATHAMHU: HATYpPabHOE H IEJI0€ YHCII0, MHOXKECTBA HATYpPAbHBIX U LEJBIX
4uCcell; UCIONb30BaTh Npu3Haku aenumoctd nenslx yuces, HOJl u HOK HnaTtypanbHbIX umcen mis
peuienus 3a1ad, IPUMEHATh aroOpuT™M EBKInzaa.

CB000IHO ONIEPUPOBATH MOHITHEM OCTaTKa 110 MOAYIIIO; 3aIMCHIBATh HATYPAIBHBIC YUCIIA B PA3ITMYHBIX
ITO3UIIMOHHBIX CUCTEMaX CYUCIICHMUS.

CBOOOJIHO oOmepupoBaTh MOHATUSAMU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO KOMIUJIEKCHBIX YHCET;
MPEJICTaBIATh KOMIUIEKCHBIE YHCIa B anreOpandyeckoil W TpUTOHOMETpUYecKoW (opme, BBIOJHATH
apudmeTryecKue onepaniui ¢ HUMU ¥ U300pakaTh Ha KOOPIUHATHON TJIOCKOCTH.

YPaBHeHI/[H U HEPABCHCTBA

CB0oOOIHO omepupoBaTh MOHATUAMU: HppalOHalbHbIE, IOKa3aTedbHble M Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh UX PELIECHUS C IOMOIIbIO PABHOCUIILHBIX MEPEXO0B.

OcymiecTBIATh 0TOOP KOPHEH MPH pelIeHnH TPUTOHOMETPUUECKOTO YPaBHEHHUS.

CBOOO/IHO oOmepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBOOOIHO omepupoBaTh MOHSTUSIMU: CHUCTEMAa U COBOKYIMHOCTh YpaBHEHMH U HEpPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl M CHUCTEMbI-CIIEJICTBUS; HAXOJUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIBHBIX, TOKa3aTENbHBIX U JIOTapU(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pemats panmonanbHble, HppallMOHATIbHBIE, TOKA3aTENIbHbIE, JIOTAPU(PMUUYECKUE U TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, COAECPIKAILME MOAYIIH U TAPAMETPHI.

[IpumensaTs rpaduueckue METOAbl JUIsl pEIIeHHs YpaBHEHUH W HEPaBEHCTB, a TaKkkKe 3agad c
rnapamMeTpamu.

MopnenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA M HUX CHCTEMbl [0 YCIOBHMIO 3a/layd, MCCIEJOBAaTh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJYUYECHHBIH PE3yabTaT.

DOyHKUUM U rpaduKu

Crpouts rpadukd KOMOO3MLIMUA (YHKIHMA C TOMOILIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS U CBOICTB
KOMITO3UIIUH IBYX (DYHKITUH.

Crtpoutb reomeTpuyecKkue o0pasbl ypaBHEHUN U HEPABEHCTB HA KOOPIMHATHON TUIOCKOCTH.

CB0OOTHO ONIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUYECKUX (DYHKITHI.

[TpuMeHATh GYHKUUU AJ11 MOJACTUPOBAHUS U UCCIIEI0BAHUS PEATBHBIX MPOIIECCOB.

Haugaja MmaTeMaTHY€CKOI0 aHAJIH3a

Hcnionp30BaTh MPOU3BOIHYIO Ul HCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI.

Haxoute HanOosbIiee 1 HaMMEHbLIEe 3HaYeHUS (PYHKIMU HENPEPHIBHOM Ha OTPE3KE.

Hcnonp30BaTh MPOU3BOJHYIO Uil HaXOKJICHUS HAMJIYYIIEro PElIeHUs B MPUKIAIHBIX, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMHUYECKHUX, 3a7ayax, JUIsl ONpeIeseHUs CKOPOCTH U YCKOPEHHs Mpoliecca, 3aJaHHOTO
¢bopmynoit mim rpagukom.

CB0oOOHO omepupoBaTh MOHATUAMU: IE€pBOOOpa3Has, ONpEAeNEHHBI HHTErpaj; HaXOAUTh
nepBOOOpa3HbIE AMEMEHTAPHBIX (PYHKIUN U BBIYUCIATH HHTErpai no ¢popmyne Herotona—Jleitbuuma.
HaxonuTs niomaau miockux Guryp u o0bEMBI Te ¢ HOMOIIBIO HHTErpaa.

HNmerp mpexacTaBieHMe O  MaTEeMaTHYeCKOM  MOJEIMPOBAHMM HAa  TPUMEpPE  COCTABJICHHS
middepeHnanbHbIX ypaBHEHUH.

Pemate npukianHeie 3aayd, B TOM YHCIE COLMAIBHO-PKOHOMHUYECKOTO W (PU3NYECKOTo Xapakrepa,
CpeACTBaMHU MaTeMaTHYECKOrO aHaJH3a.



COJAEPKAHUME YYEBHOI'O KYPCA (1O TOZAM OBYYEHMUA)

10 kace
Yucsia 1 BBIYUCIECHUS

Panmonaneueie yrcna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MTPOILIEHTHI, OCCKOHEYHBIE TIEPHOINISCKUE
npoou. [Ipumenenne qpobeli U MPOIEHTOB [Tl PEIICHUS MPUKJIATHBIX 3324 U3 PA3IMUHBIX OTpaciieil 3HaHUH
peanbHOM JKU3HHU.

JeiictButenpHble uyucia. PannoHanbHbIe W HUppallMOHANIbHBIE 4yucia. ApudMeTHYECKUE ONepaluu ¢
NENCTBUTENBHBIMU UncIaMu. Moayib NEHCTBUTEIBHOTO YKCIIa U ero cBoicTBa. [IpnbmmkEHHbIC BRIYUCIICHNUS,
MpaBUJia OKPYTJICHUS], MPUKUKA U OLICHKA PE3yJabTaTa BHIYUCICHHI.

Crenenp ¢ uenbiM mnokaszareneMmM. bunom Hperotona. Mcnonb3oBanue mnoaxonsmedl (opMbl 3amucu
JNEHUCTBUTENBHBIX YUCEN JIsl PEIICHUS IPAKTUYECKUX 3a/1a4 U MIPEACTABJICHHS TaHHBIX.

ApupmeTruecKnii KOpeHb HaTYPaJIbHON CTETIEHH U €r0 CBOMCTBA.

Crenenb ¢ pallMOHAJIBHBIM MOKAa3aTeIeM U €€ CBOMCTBA; CTETNICHb C ACUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudwm uucmna. CpoiictBa jorapudma. JleciTuuHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHIE€HC YHCIIOBOTO aprymMeHTa. APKCHHYC, apKKOCHHYC W apKTaHTEHC
YHUCJIOBOT'O APryMEHTA.

YpaBHeHuUs1 U HEPaBeHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHUIIbHBIE
ypaBHEHUS U YpaBHEHUs-CIeACTBUSA. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHHSI LEJbIX U IPOOHO-PANMOHATBHBIX YpaBHEHUN U HEPaBEHCTB. MHOTOUYJICHBI
OT OJHOM mepeMeHHOM. JlelleHne MHOrouwieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorouneHnsl ¢
nensiMu Koddpunmnentamu. Teopema Buera.

[IpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH.

Uppanmonanbusie ypaBHeHUS. OCHOBHBIE METOIBI PEIICHUSI UPPAIMOHATBHBIX YPABHEHUH.

[TokazarenbHbie ypaBHeHUs. OCHOBHBIE METO/IBI PEIIEHUS MMOKA3aTEIHHBIX YPaBHCHUM.

[IpeobpazoBaHue BhIpaKEHUMN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI pEIICHUS JOrapu(PMUUECKUX ypaBHEHHI.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IlpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

Pemienne cucrtem JNMHEWHBIX ypaBHEHMH. MaTpuiia cUCTEMbl JIMHEHHBIX ypaBHEHHU. OnpenenuTtelb
MaTpUIlbl 2%X2, €ro reOMETPUYECKHMUA CMBICI M CBOMCTBA; BBIYMCICHHE €ro 3HAYEHUs, NPUMEHEHUE
ONpEEaUTENs JUIsl PELIEHUs CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PemieHue NpukiIagHbIX 3a4ad ¢ MOMOUIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHUU. MccneqoBanne NOCTPOEHHOM MOJIEH C IIOMOIIBIO MAaTPULL U ONPEAEIIUTEIEH.

[TocTpoeHne MaremMaTMUECKMX MOJENEN peanbHOW CUTYyallMd C IOMOIIbI0 YPaBHEHHU U HEPABEHCTB.
[IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHHUI0O MaTEeMaTHYECKUX 33/1a4 U 3a/1a4 U3 Pa3lIM4YHbIX obOacTeit
HayKHU U peaIbHOW KU3HH.

DOyHKUUM U rpaduKu

OyHK1Ms, crocoObl 3ananus GyHknun. Bzaumuo oOpatueie ¢pynkiuu. Komnosunusa ¢ynxnuii. ['paduk
byHKIMH. DIeMeHTapHbIe peoOpa3oBaHus rpa@uKoB QYHKIUH.

Ob6nacth ompeneneHus M MHOXKECTBO 3HaueHW ¢ynkuuu. Hymu ¢ynkuun. IIpomexyTku
3HAaKOMOCTOSIHCTBA. UETHbIe W Heu€THble QyHKIUU. [lepuonnueckue ¢yHkuu. [IpoMexyTku MOHOTOHHOCTHU
¢byakiuu. Makcumymbl ¥ MUHUMYMBI (yHKUIMU. HauOonbiiee u HauMeHblllee 3HadeHHs (DYHKIUU Ha
MIPOMEXKYTKE.

JluneiiHasi, KBagpaTU4YHasi U OPOOHO-THHEWHAss (YHKIMU. DIEMEHTapHOE HCCIEIOBAHUE U TOCTPOCHHE
UX IrpauKoB.

CrenenHas ¢GyHKIHS ¢ HATypaJlIbHBIM U IIeNbIM MoKazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHS N-0if CTENeHH KakK (PyHKIIMH 0OpaTHOM CTENEHH C HATypallbHBIM MOKa3aTelleM.

[TokazarenpHas u Jorapudmuyeckas GyHKIMH, UX CBOWcTBa M rpaduxu. Mcmonb3oBanue rpadukoB
GyHKUIUH U1 pelieHus] ypaBHEHHH.

TpuronomeTrpuyeckass OKPYXKHOCTb, ONpEICICHUE TPUTOHOMETPUUYECKUX (PYHKIMA  YHUCIOBOTO
aprymMeHra.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEANIbHBIX MPOIeccax U sIBICHUSX. | paQuKu peanbHBIX 3aBUCUMOCTEH.
Hauvana maTteMaTn4eckoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/aHUs TOCTEA0BATENbHOCTEH. MeToa MaTeMaTHUeCKOW WHIYKITUH.
MOHOTOHHBIE U OTpPaHUYEHHBIE MOCIEA0BATENbHOCTU. VICTOpUS BO3ZHMKHOBEHHSI MAaTEMaTUYECKOTO aHalld3a
KaK aHann3a OECKOHEYHO MalIbIX.



Apudmernueckass M TeoMeTpHuUecKas mporpeccuu. beckoHeuHO yObIBaloImias TeoMeTpHyYecKas
mporpeccus. Cymma  OeCKOHEYHO  yOBIBAIONIEH  TeoMEeTpUuYecKoW  mporpeccud.  JIMHEHHBI |
JKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXKHBIX IIPOLIEHTOB. MCHonb30BaHHE IIPOrPECCHM UL
pelieHus peasIbHbIX 3a7a4 IPUKIIAJHOTO Xapakrepa.

HenpepoiBuble QpyHkuuu 1 ux cBoiicTBa. Touku pa3pbiBa. AcUMNTOTH rpadukoB ¢yHKuid. CBoiicTBa
(GyHKIMI HempephIBHBIX Ha OTpe3Ke. MeToJ| MHTepBaIOB Ui pEUIeHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HETPEePbIBHBIX (DYHKLIUHN JJIS pelIeHus 3a1a4.

IlepBas m BTOpas mnpou3BogHbIE (QyHKIHH. OnpeneneHue, reoMeTpPUYeCKHd U (PU3HUYECKHA CMBICT
MIPOU3BOIHOM. YpaBHEHHE KacaTeIbHON K rpauKy QyHKINH.

[IpousBoHbie 3neMeHTapHbIX (pyHKIUH. [Ipon3BogHAas CyMMBl, IPOU3BEACHUS, YACTHOIO U KOMIIO3ULIUU
GbyHKIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, Olepalui HaJ MHOXECTBAMH U UX cBoicTBa. [{uarpammsl Ditiepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTO aIlapara JJIis ONHACAHUs PEABHBIX MPOLECCOB U SBJICHHM, IIPA PELICHUU 3a/1a4
U3 IpYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTeMaTH4YEeCKOro OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PAaBHOCUIIBHBIE YPABHEHUS.

11 kaace

Yucaa v BbIYMCICHUS

Harypanenble u nensie uncna. [Ipumenenne mnpusHakoB aenuMoctd nenbix yucen, HOJ m HOK,
OCTaTKOB IO MOJYJIt0, anroputMa EBkinia uist penieHus 3a/1a4 B HEJbIX YACTaX.

KowmmnekcHeie yncna. AnreOpanyeckass U TPUTOHOMETpUYEcKast GOpPMBbI 3alMCU KOMIUIEKCHOTO YHMCIa.
Apudmernyueckue oOmnepalud ¢ KOMIUIEKCHBIMM uuciaMH. M300pakeHWe KOMIUIEKCHBIX YHCEeNl Ha
KOOpAMHATHOU TuiockocTH. @opmyna Myaspa. KopHu N-oii creneHn M3 KOMIUIEKCHOrO yucna. IIpumenenune
KOMIIJIEKCHBIX YHCeN JUIsl pelieHns (PU3NUecKUX U TeOMETPUUYECKHX 3a/au.

YpaBHeHNsI M HEPABEHCTBA

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

OTO6Op KOpHEH TPUTOHOMETPUYECKHUX YPAaBHEHHH C TOMOIIBID TPUTOHOMETPHUYECKON OKPYKHOCTH.
Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB.

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

OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHUS CUCTEM M COBOKYIHOCTEM palMOHAIBbHBIX, HWPPALHOHAIbHBIX,
MOKa3aTeIbHbIX U Jorapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMH.

[IpuMeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYEeCKUX 3a7ad U 3a4ad U3
pa3IMYHbBIX 00JaCTel HAYKH U PEalIbHOM JKU3HU, HHTEPIIPETALIUS MTOJTyYEHHBIX Pe3yIbTaTOB.

DyHKUUM U ITPapUKHU

I'paduk xommnosunuu ¢ynkuuii. I'eomerpudeckre o0pa3bl ypaBHEHH U HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPaUKH.

I'padmyeckne MeToabl pelleHUs YpaBHEHHMI U HepaBeHCTB. | 'paduyeckue MeTOAbl pelleHus 3aiady C
rapaMeTpamu.

Hcnonw3oBanue rpadukoB (yHKUMH A7 MCCIeIOBaHMS MPOIECCOB U 3aBUCHMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIIEHUM 33J1ay U3 APYTUX YUEOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Havana maTteMaTH4eCcKOro anajmsa

[TpuMeHeHre TPOU3BOIHON K MCCieI0BaHNI0 (DYHKIMH Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHue
HauOOJIBIIEr0 ¥ HAUMEHBIIETO 3HAYCHUI HEeNPEephIBHON (DYHKIIMHM Ha OTpE3Ke.

[IpumeHeHre NPOU3BOIHOM JUIsI HAXOKICHUS HAWIIYYIIEro pEUIeHHWs B NPUKIAAHBIX 3ajadax, uisd
OTIpeieNIeHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3aaHHOT0 (GopMYIIoi Wit rpaduKOM.

IlepBooOpa3Has, OCHOBHOE CBOHCTBO IepBooOpa3HbIX. llepBooOpasHble 3JIeMEHTapHBIX (DYHKIIMHA.
[TpaBua Hax0XJIeHHsI IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuil cMpica uHTerpaina. Beiuucienue omnpenenéHHOro MHTerpaiga mno gopmyse
Herorona—JleitOnuna.

[TpumeHeHne nHTErpaia i HaXOXKACHUS TUIOMAAeH MIIOCKUX (GUryp u 00bEMOB reOMETPUUYECKHX TEJ.



[Mpumepsr pemeHuit audQepeHIMaTbHBIX ypaBHEHUH. MaremMarudeckoe MOJISIUPOBAHUE PEaTbHBIX
MIPOIIECCOB C MOMOIIBIO AU epeHInanbHbIX YpaBHEHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(110 TOJIAM OBYYEHMUS)

10 xanacc (140 yacoB)

Ha3Banue pa3nena

OcHoBHOE€ CoacpsKaHUE pasgeiia

OcHOBHbIE BHIbI JI€SITEJIbHOCTH

(koJIMYeCcTBO (Tembl)
4acoB) 00yyarImXxcs
MHoXkecTBO MHO3%€eCTBO, orepanuu HaJ | McnmoJib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JNeUCTBUTEIBHBIX MHOXECTBAMM M HUX  CBOWCTBA. | anmmapar i OIMCAHMsI X0Ja pEeLICHUS
qrces. JnarpamMmmsl MaTEeMaTHYECKUX 3a/1a4, a TAK)KE PeabHbIX
MHoOro4sieHsl. Ditnepa—BenHna. [IpumeHeHne | MpOIECCOB U SIBJICHUM.
PanmonanbHble TEOPETUKO-MHOKECTBEHHOTO OnepupoBaTh NOHATUSIMU: PAllIOHATBHOE
yYpaBHEHUS U anmapara Jjs peleHus 3a1ay. 4KCIl0, OECKOHEYHas epuoauyeckas apoob,
HEPaBEHCTBA. Panmonanbubie quclia. | IPOLEHTHI; UPPAlMOHAIBHOE U
CucreMsl OOBIKHOBEHHBIE U JACCITHYHBIC IPOOH, | IEHCTBUTEILHOE YUCIIO; MOIYJb
JTUHEHHBIX MIPOLIEHTHI, OEeCKOHEYHbIE | IEMCTBUTENHLHOTO YNCIIa; MCMOJAb30BaTh 3TU
ypaBHEHUH nepuoaudeckre apodu. IlpuMeHeHue | MOHATHS MPU MPOBEACHUN PACCYKICHUHN U
(28 ) npoOell W TPOIEHTOB IS PEHIeHUs | T0Ka3aTeIbCTB, MPUMEHATH IpOo0H U
MIPUKJIAIHBIX 3a]1ay. MPOLEHTHI Ui PEeIIeHUs TPUKIaTHBIX 3a1a4 U3
JlelicTBUTENbHBIE YUCTA. | pa3JIMYHBIX OTpaciell 3HaHUW U peallbHOU
PannonanbHple M MppalMoHANbHbIE | KU3HU.
yrcna. Apudpmernueckue onepanuu ¢ | Menoab3oBath npuOInKEHHbIE BBIUUCICHUS,
NEUCTBUTENBHBIMA YUCJIaMU. MOJyNb | IpaBUJia OKPYIJIEHUS, NPUKUIKY U OLEHKY
NEUCTBUTENBHOTO  YHClIa M €ro | pe3yjabTaTa BHIYMCIICHUH.
CBOICTBA. [Tpubmmwkénnpie | [IpuMeHSITH pa3IMYHBIE METOJBI  PEUICHUS
BBIYMCIICHUS, TpaBUJIa OKPYTJCHHS, | pAlIMOHAIBHBIX M JPOOHO-palMOHAIBHBIX
NpUKUAKA W OIEHKa pe3yiabTaTa | ypaBHEHUM; a TakKe METOJ WHTEpBAJIOB s
BBIYHMCIICHUIA. pellleHrs HePaBEHCTB.
OcHOBHBIE METO/IbI pelIeHUs 1eNibIX U | OnepupoBaTh NOHATHAMM: MHOTOWIEH OT
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUN U | OJHOM MEpEMEHHOM, ero KOpHU; MPUMEHSATH
HEpaBeHCTB. MHOrowWwieHbl OT OJHOH | JAeJeHUE MHOTOYJIeHAa HA MHOTOUJIEH C
nepeMeHHou. JleneHue MHOrowieHa | octatkoMm, Teopemy besy u reopemy Buera mist
Ha MHOTOWIEH C OCTaTKoM. Teopema | pelieHus 3ajaad.
besy. Mmuorounensl ¢ uensiMu | OnepupoBaTth NOHSITUSIMU: cuctema
koabdunmentamu. Teopema Buera. JUHEHHBIX ypaBHEHUH, MaTpula,
Pemenue cucreM JTMHEHHBIX OTIpeJIeIUTEb MAaTPHIIBI.
ypaBHEHU. MaTpuiia cucTeMsl Hcnonb3oBaTh CBOMCTBA ompenenutTens 2x2
JTUHENHBIX ypaBHeHUN. OnpeieuTens | JUid BBIYUCICHUS €ro 3HAueHUs, NMPUMEHSATH
MaTpHIIbl 2X2, ero reOMETPUUECKHI OTNpEeNeNuTeN  JUIsl ~ PEIICeHUS  CUCTEMBbI
CMBICII M CBOMCTBA; BBIYHUCIICHUE €TI0 JUHEHHBIX YpaBHEHUH.
3HAYEHUS; IPUMEHEHUe onpenenuTens | MoaeanpoBaTh peajabHble CUTYalUH C
JUIS PEIIeHUs] CUCTEMBI JTMHEHHBIX MOMOIIBIO CUCTEMBI JINHEHHBIX YPaBHEHHIH,
ypaBHeHUH. Perienne npukiagHbix HCCJIeN0BATH IIOCTPOEHHBIE MOJIENH C
3a/1a4 C MMOMOIIBIO CUCTEMBI MIOMOUIBIO MaTPULL ¥ OIIPENENUTENEH,
JTUHENHBIX YpaBHEHUN HHTEPNPETHPOBATH MOJYYCHHBIH pE3yNbTaT
OyHKINU U OyHKIMs, criocooOsl 3a1anust GyHKIMY. | OnepupoBaTh NOHATHAMM: QYHKIMS,
rpaduKy. B3aumuo o6patHble QyHKINU. cnocoOsl 3a71aHus (QYHKLIUHU; B3aUMHO
Crenennas Komnozunus ¢pynkmuii. ['papuk oOpatHble GYHKIIUU, KOMIO3ULUS HYHKIUH,
GyHKIUSA € HeAbIM | QYHKIIUH. DIeMEeHTapHbIe rpa¢uk GyHKINHU, 00JaCTh ONPEIEICHUs U
II0Ka3aTeJIeM npeobpa3oBaHus TpapuKoB GYHKIMUNA. | MHOXKECTBO 3HAUYCHUN (QYHKIIUH, HYIH
(12 9) OO6nacTp onpeneneHuss © MHOXKECTBO | (DYHKIMM, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

3HayeHud ¢pynkiun. Hynu yHkimm.

HHHeﬁHaSI, KBaJApaTu4Hasi, ,Z[pO6HO-J1PIHCI>'IHaH u




[IpoMexyTKH 3HAaKOIIOCTOSIHCTBA.
Yérupie 1 HEUETHBIC (DYHKIIUH.
[Mepuomuueckue GyHKINU.
IIpomeXyTKM MOHOTOHHOCTH
¢byHKIMH. MakCUMyMBbl 1 MUHUMYMBbI
¢bynkunu. Hanbonpiee 1 HauMeHbIee
3Ha4YeHue (PYHKIUHU HA TPOMEKYTKE.
Jluneiinas, kBajgpaTuyHas U JApoOHO-
nuHEWHHas (QYHKIUU. DJIeMEHTapHOe
UCCIIEIOBaHUE u IIOCTPOEHUE
rpaduKoB 3TUX QYHKIUH.

CreneHp C 1EIbIM  II0Ka3aTeleM.
bunom HeroroHa.

CrenenHast (yHKIUS C HaTypaJbHbIM
U LeIbIM nokaszareneMm. E€ cBolicTBa u

rpaduk

cTerneHHast (pyHKIHH.

BbINOJHATHL 3J€MEHTapHBIE NPEOOpa30BaHUS
rpaduKoB QYHKIHIA.

3HaTh U yMeTh J0Ka3bIBATh YETHOCTD WK
HEUETHOCTh (PYHKIIMH, IEPUOTUIHOCTD
(GYHKIIUN, HAXOAUTH IPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1
MUHUMYMBI (PYHKITUH, HanOOJIbIIEE U
HaMMEHbIIIee 3HaUeHNE (QYHKIIMH Ha
IIPOMEXKYTKE.

DopMyJIHPOBATH U HJIIOCTPUPOBATH
rpagu4ecKm CBOWCTBA JMHEWHOM,
KBaJ[paTHYHOM, APOOHO-IMHEHHON 1
CTENEeHHON (PyHKIMH.

Bripaxkats popmyaraMu 3aBUCUMOCTH MEXIY
BEJINYNHAMH.

3HaTh onpeiesieHUe H CBOMCTBA CTEIICHU C
LEeJIBIM T0Ka3aTesleM; OAX0IA11y0 GopMy
3aIUCH ACVCTBUTEIBHBIX YHCEIT ISl PEIIECHUS
IIPaKTUYECKUX 3aJa4 M IPEJICTABICHUS TAHHBIX

Apudmernueckuit | ApudmMeTnueckuii KopeHb | PopMyJIMpPOBaTh, 3anMChbIBATH B
KOpEHb N-01 HaTypaJbHOM  CTENEHW W €ro | CAMBOJIMYecko ¢opMe U HCHOJB30BaTh
CTEIICHU. CBOWCTBA. CBOWCTBA  KOpHA  N-OM  CTemeHu  JIs
Wppanmonansueie | [IpeobpazoBanus YHCIIOBBIX | IPe0Opa30BaHUs BbIPAKEHHM.
ypaBHEHUS BBIpa)KEHUH, cofepxamux crernend u | Haxoaurth peleHust MppaluoHaIbHBIX
(18 ) KOPHHU. YpaBHEHUH C TOMOIIBIO  PABHOCHUIIBHBIX
HppannonansHbie YPaBHEHUS. | IEPEXONOB MM  OCYIUECTBIAA  IPOBEPKY
OCHOBHBIE METO/IbI pelIeHus | KOpHEH.
HUpPalMOHATIBHBIX ypaBHeHUH. | CTpouTh Tpaduk GQyHKIMU KOpHA N-OM
PaBHOCHIIBHBIE TIEpEXO/bl B PEIICHUH | CTENEHU Kak OOpaTHOW i (YyHKLUU CTENEHU
VPPalMOHAIIBHBIX YPaBHEHUM. C HaTypaJbHBIM ITI0OKA3aTEIEM
CpoiictBa u rpaduk KOpHSA N-0H
CTeNeHW KaKk (YHKIUU OOpaTHOMU
CTEIICHH C HATYPAJIbHBIM [10KA3aTeIEM
ITokazarenpHast Crenenn c panuoHanbHBIM | @OPMY/IMPOBATH ONpEJeJIeHHe CTEINEHU C
GbyHKIUS. II0KAa3aTeJIeM U €€ CBOMCTBA. palOHaIbHBIM [TOKA3aTENIEM.
IToxa3zarenpHble [ToxazaTtenbHast pyHKIMS, €€ CBOMCTBA | BhimonHAT,  npeoOpa3oBaHUs ~ YHUCIIOBBIX
ypaBHEHUS u rpadpuk. McnonpzoBaHue rpaduka | BBIpaKEHUHM,  coJepXkalluX  CTENEeHu ¢
(10 9) (GyHKUUY U151 pellieHUs] ypaBHEHHH. palOHaIbHBIM IIOKA3aTENIEM.
Iloxa3zarenpHble ypaBHeHus. | Mcnoab3oBate unudpoBbie pecypebl A
OcHoBHbIE METOIbI peleHust | IOCTPOEHUs rpaduka MOKa3aTeIbHON QYHKIUH
II0Ka3aTeIbHbIX YPABHEHUN Y U3y4eHUs €€ CBOMCTB.
HaxoauTe pemieHusi oka3aTeabHbIX
yYpaBHEHUH
Jlorapupmuueckas | Jlorapudm uucna. CoiicTBa JlaBaThb omnpejaesenue jorapudma yncna;
byHKIHS. norapu¢ma. [lecsatuynsie u JIECATUYHOTO M HAaTypaibHOTO Jorapudma.
Jlorapudmuueckue | HaTypaibHbIE JOrapu(MBL. Hcnoan3oBath cBoiicTBa TOrapumMoB s
ypaBHEHUS IIpeobpa3oBaHue BbIpaKEHUIH, npeoOpa3oBaHus JJorapu(pMUIECKUX
(18 9) coJiepKaluX JOTapu(MBl. BBIPaKCHUM.

Jlorapudmuueckast QyHKIMs, €€
cBoiicTBa U rpa¢uk. McnonszoBanue
rpaduka GYHKIUH [T peIIeHus
YpaBHEHUM.

Crpouts rpadux norapudmudeckoil pyHkuuu
Kak 00paTHOM K Moka3aTeabHOH 1
UCIIOJIb30BaTh CBOMCTBA JIOrapU(PMHUUECKON
(GYHKIUY JUTS pereHus 3a/1a4.

Jlorapugmuueckue ypaBHEHHS. Haxoauth  pemieHus  JOrapupMHUECKUX
OcHOBHBIE METO/IBI PEILIEHUS YPaBHEHHUH € TIOMOINBK0  PaBHOCHIIBHBIX
JorapupMHUECKUX YPaBHEHUH. IIEPEXOJI0OB WM  OCYLIECTBJISISL  ITPOBEPKY




PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT
Jorapu(MUUECKUX YPABHCHHIA.

KOpHEH

Tpuronomerpuueck | CHHYC, KOCHHYC, TAHT€HC U JaBaTp onpeneneHus CUHyca, KOCUHYCA,
M€ BBIPAXCHHUS M| KOTAHT'€HC YHCIOBOTO apryMEHTA. TAHI'€HCA U KOTAaHT'€HCA YHUCIIOBOTO apryMEHTa;
YpaBHEHHS ApKCUHYC, apKKOCUHYC M apKTaHI'€HC | a TaKXXe apKCHUHYyCca, apKKOCUHYCa U
(22 4) YHUCJIOBOT'O apryMEHTA. apKTaHIeHCa 4YKCIIa.
Tpuronomerpudeckast OKpy>KHOCTb, IIpuMeHsITh OCHOBHBIE TPUTOHOMETPUYECKHE
OTIpe/ieNIeHuEe TPUTOHOMETPUUECKHUX bopMyibl JUISt npeoOpa3oBaHus
(yHKIMH 9UCIOBOTO apryMEeHTa. TPUTOHOMETPHUUYECKHUX BBIPAKEHHH.
OCHOBHBIE TPUTOHOMETPUIECKUE I[IpumensiTe (HOpMYIBl TPUTOHOMETPUH IS
dbopmyisl. [IpeobpazoBanue pelIeHus OCHOBHBIX THUTIOB
TPUTOHOMETPUYECKHUX BBIPAKCHHA. TPUTOHOMETPUYECKUX YPAaBHEHUH
Perienne TpUroHOMETpHUYECKUX
YpaBHEHUU
[TocnenosarensHOCT| [locnenoBaTeIbHOCTH, CIIOCOOBI OnepupoBathb MOHSATHSIMU:
U ¥ IPOTPECCUH 3aJlaHus NOCIIEeI0BATEIBHOCTEN. MOCJIEZIOBATEIbHOCTh,  CHOCOOBI  3a/aHus
(10 ) Meron MmaTeMaTHYECKON UHAYKIIMH. IIOCJIEI0BATEIILHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE ¥ OTPAHUYECHHBIC OTpaHUYCHHBIC MOCJIEZI0BATEIBHOCTH;
nocyenoBarenbHocTU. McTopust HCCJIeI0BATH MOCIIE0BATEIBHOCTH Ha

aHam3a OECKOHEYHO MAaJIbIX.
Apudmernueckas U reomerpuyeckas

MOHOTOHHOCTb U OTPAaHUYCHHOCTb.
[Tony4ars mpeacTaBieHue 00 OCHOBHBIX HJIEAX

MIPOrPECCHUHU. aHayn3a OECKOHEYHO MaJIbIX.
beckoneuHo yObiBatomiasi | JlaBatb ompeaeneHue apudMeTHyeckod u
reomeTpuueckas nporpeccus. Cymma | reoMeTpUYeCKOM MPOTrpECCUn.
OECKOHEYHO yoObIBatomieil | Jloka3piBaTh CBOMCTBa apudmeTnyeckoil u
reOMEeTpUYECKO MPOrPECCUH. | TEOMETPUUYECKON  MPOrpeccuu,  HaxXOIUTh
JIuHEeWHBI1I M AKCHOHEHUIUAIBHBIM | CYMMY YJIEHOB MPOTPECCHHU, A TAKXKE CyMMY
poct. Hucno e. YJICHOB OCCKOHEYHO yOBIBaroOIICH
dopmysia  CHOXKHBIX  MPOUEHTOB. | TEOMETPUUYECKOM MPOrPECCUU.
Ucnonb3oBanue  mporpeccun i | Mcmoab3oBaTh MpoOrpeccuu  JUisl  pelieHust
pelieHus peasbHbIX 3a/a4 | 3a7a4 NPUKIATHOTO XapakKTep.
MIPUKIIATHOTO XapaKTepa I[IpumeHsaTh GopMyny CIOXHBIX MPOIEHTOB
JUIS pEIICHU 3a]1a4 U3 peaIbHON MPAKTUKH
HenpepriBHbie HenpepeiBupie  pynkuuun u  ux | OnepupoBarts NOHATUSIMU: byHKIMS
GyHKIMH. CBOIICTBA. Touka paspbiBa. | HEMpephIBHAs Ha OTpe3Ke, TOUYKa pas3pbiBa
[TpousBoHas AcuMnToTel  rpadukoB  (GYHKIUH. | QYHKIIMH, acCUMIITOTa rpaduka GyHKIUH.
(20 9) CpoiicTBa (pyHKIMI HenpepblBHBIX Ha | [IpuMeHSITH CBOMCTBA HEMPEPHIBHBIX
oTpe3ke. Merton uHTepBaNoOB JUIs | QYHKIMMA TS pelIeHHs 3a1a4.
pemienus HepaBeHCTB. [Ipumenenue | OnepupoBaTh NMOHATHUSIMU: TIEpBas M BTOpPas
CBOMCTB HEMPEPHIBHBIX (PYHKUMHA IS | IPOU3BOHBIC GbyHKIMH; MOHUMATh
pelIeHus 3a1a4. buznyeckuii. UM TEOMETPUUYECKUH  CMBICI
[lepBas u BTOpas NpoU3BOAHbBIE MIPOU3BOTHOM; 3aMMCchIBaTh ypaBHEHUE
¢byukun. OnpeneneHue, KacaTeJIbHOH.
reoMEeTpUYECcKui 1 (pu3nYecKuit Beruncasars IIPOU3BOIHBIE CYMMBI,
CMBICII IPOU3BOJAHOM. Y paBHEHUE IPOM3BEACHUS, YACTHOTO U CIIOKHOM (DYHKLIUU.
KacaTelnbHOU K rpaduKy QyHKIHH. HN3yuarp MIPOU3BOJAHbBIE 2JIEMEHTapHBIX
IIpou3BoiHBIE 27IEMEHTAPHBIX GbyHKIHA.
¢ynkuuit. [IpousBogHas CyMMBI, Hcnoab3oBarb r€OMETPUYECKUN 51
IIPOU3BEACHHUS, YACTHOTO U ¢u3nueckuil  CMBICI  TPOU3BOAHOM Ay
KOMIO3UIUHU (QYHKIMH penieHus 3auaqy
IToBTOpEHME, OcHoBHBIE NIOHATHUS Kypca anreOpsl v | [IpUMeHATh  OCHOBHBIE  MOHATUS  Kypca
o0o01enue, Havajl maremaTuyeckoro aHanmusa 10 | anreOpbl M Hayal MaTeMaTH4YecKOro aHajau3a
CUCTEMAaTH3aLus KJiacca, 00o01meHune U | A7 pellieHus 3ajad U3 pEaJbHOM JKU3HM U

3HaHUH (2 )

CHCTeMaTHu3alus 3HaHuH

APYTuXx MKOJIBHBIX MTPEAMETOB




11 kaacc (140 yacoB)

HAX0XJICHHUS HaWIy4llero pelieHus
B IpPUKIAIHBIX  3ajgadax, s
OTIpEJIENIEHUs] CKOPOCTU U YCKOPEHUS
nporecca, 3aJJaHHoro (GopMyoi min
rpaduKoM.

Komnozuius GhyHKIUH.
I'eomerpuueckue o0pa3bl ypaBHEHUN
U HEpPaBEHCTB Ha KOOPAWHATHOU
MJIOCKOCTH

Ha3Banmue pa3nena OcHoBHoOe coep:kaHue pa3jeJia OcHoBHbIE BH/bI AeTeJIbHOCTH

(KoJIM4ecTBO (Tembl) 00y4yarIuXxcs

4acoB)

HccnenoBanue IIpumeHeHue IIPOU3BOJHOU K | CTpouth TpaduK KOMIO3MIMUA (QYHKIUH C

byHKIni C | UCCIIEIOBAHUIO byHKIHi Ha | IOMOIIBIO 3JIEMEHTAPHOIO HCCIENOBAaHUSA U

ITOMOIIBIO MOHOTOHHOCTb U 3KCTPEMYMBI. | CBOMCTB KOMIIO3ULMH.

IIPOU3BOTHOM Haxoxnenune HauOOJIbILIETO u | CTpouTh reoMeTpuueckue 00pasbl ypaBHEHUN U

(24 9) HaVMEHBIIIETO 3HAQYEHMsI | HEPABEHCTB Ha KOOPAUHATHOU IJIOCKOCTH.
HenpepbIBHOW (QyHKIMU Ha oTpe3ke. | Mcmosib3oBaTh IIPOU3BOIHYIO JUISt
[IpumeneHne TPOU3BOAHOW Ui | MCCieAOBaHUS (DYHKIMH HAa MOHOTOHHOCTH U

OKCTPEMYMBI;  HAXOAUTH  HauOoJiblliee U
HaWMEHbIIIEEe 3HAUYCHUS (PYHKIIMH HETPEPBIBHOU
Ha OTPE3KE;

Crpoutb rpadukd (QyHKIMA Ha OCHOBAHHUH
IPOBEIEHHOTO UCCIIEI0OBAHUSI.

Hcnosb30BaTh MPOU3BOIHYIO I HAXOXKICHUS
HaWJIy4IIero pElIeHUs] B TMPUKIATHBIX, B TOM
YHClie COLUAIbHO-PKOHOMUYECKHX, 3aJauax, s
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHHs Ipoliecca,
3a1aHHOTO (POPMYJION MK TPaA(QUKOM.
IMonyyatr mnpeacTraBjieHHe O TPUMEHEHUH
MIPOU3BOJHOM B Pa3JIMYHBIX OTPACIAX 3HAHUM

[lepBooOpazHass u

[TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO

OnepupoBaTh NOHATUSIMU: TIEpBOOOpa3Has U

UppaloHaIbHBIX HEPABEHCTB.
I'paduueckue  METOIBl  peUIeHHS

HUHTETpal MepBOOOPA3HBIX. [TepBooOpa3znbie | onpeaeneHnpiii naTerpai. Haxoaurs
(12 9) aneMeHTapHbIX (QyHkmuii. IlpaBuna | mepBooOpa3HbIe AIEMEHTAPHBIX (QYHKIIUHA U
HaX0XJICHHUS NePBOOOPa3HBIX. BBIUUCIISTH HHTErpai no ¢popmyine HproToHa —
Huterpan. 'eomerpudeckuii cmbicn | JleiiOHuma.
WHTerpaa. Boruncnenue | HaxoauTp miomaay miockux Guryp u o0bEMeI
OTpeNeNéHHOr0  MHTErpaja Mo | TeJ C MOMOLIBIO ONpeAeIEHHOTO UHTEerpaa.
dhopmyne Hetotona-JleriOnuma. 3HAKOMHUTBCA C MaTeMaTUYECKUM
[Ipumenenue MHTErpasa JUISL | MOJICTMPOBAHUEM Ha npuMepe
HaxO0XJACHUA IUIomanel miockux | nuddepeHanbHbIX ypaBHEHUH.
¢buryp u o6sémoB reomerpuueckux | [lomydars  mpeincraBieHHe O  3HAUYCHUU
TeNl. BBEJICHUSl TIOHATHUSA UWHTErpajia B Pa3BUTHH
[Ipumepsl pemenuit MaTeMaTUKH
g depeHnaIbHbIX YpaBHEHHI.
I'paduku Tpuronometrpuueckue Qynkuuu, ux | UenonabzoBath HugpoBbie pecypebl s
TPUTOHOMETPUYECKHUX| CBOMCTBA U IpauKu. MOCTPOCHHUS T'PaUKOB TPUTOHOMETPHUECKUX
(b yHKIHIA. OTt60p KOpHEeH | pyHKIIUU U U3y4eHUsS] UX CBOMCTB.
TpuronomeTpruyecku | TPUTOHOMETPUYECKUX ypaBHEeHUU c | PemiaTb TpUTOHOMETpUYECKHE YpaBHEHUS U
€ HEepaBEeHCTBA MTOMOIIBIO TPUTOHOMETPHUYECKOH | OCYIIECTBISATE OTOOp KOpPHEH C TMOMOIIBIO
(16 9) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pewrenne TpuroHoMmerpuueckux | [IpumeHsitb ¢GopMysiasl TPUTOHOMETPUH IS
HEPaBEHCTB penieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnoab3oBath nugpoBbie pecypesl s
MOCTPOCHHUS U UCCIIEIOBAHUS IPapUKOB
byHKIMiA
Uppaumonanbusle, OcHoOBHbIE METObI pemienus | [IppuMeHsiTh  CBOICTBA  MOKa3aTeIbHOM U
MOKa3aTeIbHbIE U MOKa3aTeIbHBIX U JIOTApU(PMUYECKUX | TorapudmMudeckod  (yHKIMA K  PEIICHHUIO
morapudmmuueckue HEPaBEHCTB. MOKa3aTeNbHBIX u JorapuGMUIECKUX
HepaBeHCTB(24 ) OcHoOBHbIE METO/IbI pelIEHUsI | HEPABEHCTB.

O0ocHOBaTH PaBHOCHIIBHOCTD IIEPEXOJIOB.
PemaTh nppanmoHajibHbIe HEPABEHCTBA.




UppalMoHANBHBIX, MMOKa3aTenbHbIX U | Ucnmosib3oBaTh  rpaduyeckue  METoAbl U
Jorapu(MHUUECKUX YpaBHEHHMH U | CBOMCTBa  BXOMAUIMX B  ypaBHEHHE  HIIU
HEPaBEHCTB HEpaBEHCTBO (YHKIUI JUIS peleHHs 3aa9u

Kommuiekcubie uncna | KomruiekcHsie yucia. | OnepupoBaTh NOHATHAMHU: KOMIUIEKCHOE

(10 ) AunreOpanyeckas U | YUCIJIO U MHOXECTBO KOMIIJIEKCHBIX YHCEL.

TPUTOHOMETpUYECKAs ¢dopwmsl | [IpeacTaBiasiTh KOMIUIEKCHBIE YHCTIa B
3aIUCH KOMIUIEKCHOTO YHCHIA. anreOpanyeckoi ¥ TPUrOHOMETPHYECKON
Apudpmernueckne  omeparmuu ¢ | popme. BpImosHATH apudmMeTnieckue

KOMILJIEKCHBIMH YU CIIaMHU.
N300pakeHne KOMIUICKCHBIX YHCEI
Ha KOOPAMHATHOM IJIOCKOCTH.
@opmyna Myaspa. Kopau n-oi
CTEINEHU U3 KOMIUIEKCHOTO YHCIIa.
[IpuMeHeHre KOMIUIEKCHBIX YHCEll
JUIs  pelieHusT  QU3NYECKUX U
reOMETPUUECKUX 3a/1a4

OIepaluy C HUMHU.
HN3o00paxars KOMILJICKCHBIE
KOOPAMHATHOM IIOCKOCTH.
IIpumensaTe Gpopmyny MyaBpa u noiy4arb
IIPEICTABIICHUE O KOPHAX N-OH CTEICHU U3
KOMIIJIEKCHOTO YHUCJIa. 3HAKOMHUTBHCH C
pUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCENl
JUIS pEIIEHNs TEOMETPUUECKUX U (PU3NUECKUX
3a1a4

qucia Ha

HarypanbHbie n
LIeJIble Yncia

HarypaneHble u niensie yncna.
[IpuMeHeHne NMPU3HAKOB JEIMMOCTH

OnepupoBaTh NOHATHAMM: HaTypalbHOE U
L€JIO€ YKCII0, MHOKECTBO HATYpPaIbHBIX YHCEIL.

(10 9) nenbix  yucen, HOJ wu HOK, | Hcmonb30BaTh NPU3HAKH JCITUMOCTH LETBIX
OCTaTKOB MO MOJYJIIO, aJIropuT™a | yucel; octatku no moayiawo; HOJl u HOK
EBknmma nmnst pemeHuss 3amad B | HATypaldbHBIX YMCeN; anroputM EBkauma mmst
HETTBIX YUCIIax pelieHus 3a1ad.

3anuchIBaTh HATypaIbHBIC YKCTIA B PA3TUIHBIX
MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHHS

Cucrembl CucreMa 1 COBOKYTHOCTb YpaBHEHUH.| OnepupoBaTh MOHATUAMU: CUCTEMA U

palMOHAIbHBIX, PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- | COBOKYITHOCTh YPABHEHUI U HEPABEHCTB;

HPPALMOHAIBHBIX CJIE/ICTBHSI. peuIeHre CUCTEMBI WIIH COBOKYITHOCTH;

MMOKA3aTEeNbHBIX U OCHOBHBIE METO/IBI PELIEHUS CUCTEM | PABHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUSI.

Jorapu(PpMUIECKUX Y COBOKYITHOCTEW pallMOHAJIbHBIX, HaxoauTs pemieHns cucteM U COBOKYITHOCTEM

YpaBHEHUU MPPALMOHAIIBHBIX, TOKA3aTENbHBIX U | LENBIX PALIMOHAIBHBIX, UPPALMOHAIBHBIX,

(12 4) Jorapu(MUUECKUX YpaBHEHUIA. MOKa3aTeIbHbIX U JOrapu(MUUECKUX YpaBHEHUN
[IpuMeHeHne ypaBHEHMI, CUCTEM U | U HEPABEHCTB.

HEPaBEHCTB K peuienuto | IIpuMeHATH cUCTEMBl YPABHEHH K PEILIEHUIO
MaTeMaTHYeCKUX 3aJad M 3a/Jay M3 | TeKCTOBBIX 3a/1a4 U3 Pa3IMYHbIX 00acTeit
pasNIUuyHBIX OoOJacTell HAyKM W | 3HAHUH M peabHOM JKU3HU;

peanbHOM KWU3HHM, HWHTEPHPETALNs | HHTEPIPETHPOBATH [I0IYyYEHHbIE PELICHUS.
MOJYYEHHBIX PE3YJbTaTOB Hcnoab3oBaTh 1UPPOBBIE PECYPChI

3anauu ¢ PaunonaneHble, MppallnoOHaIbHbBIE, Bui0upaTh crioco6 penieHus panuoHaibHbIX,

rnapameTpamu MoKa3areJbHble, IOTapU(MUYECKHEe | UPPALMOHAIBHBIX, TOKA3aTEIbHbIX,

(16 1) Y TPUTOHOMETPUUYECKUE YpaBHEHHS, | JIOTapU(PMUUYECKHX U TPUTOHOMETPUUECKUX
HEpPaBEHCTBA U CUCTEMBI C YpaBHEHUH U HEPABEHCTB, COACPHKALUIUX MOTYIN
rnapamMeTpamu. U napameTpbl
[TocTpoenue u uccnegoBaHue [IpumensiTh rpaduueckue W aHATUTUYECKUE
MaTeMaTHYEeCKUX MOJIENEH peabHbIX | METObI IS PEUICHUs] YPAaBHEHU U HEPABEHCTB
CUTYaIIMI C MOMOUIBIO YPaBHEHUH, C mapaMeTpaMH, a TakKkKe HCCIEeI0BaHHe
CUCTEM YPaBHEHUI U HEPABEHCTB C GbyHKIMI METOJaMH MaTEMaTHYECKOTO aHalIK3a.
rnapameTpamu Ctpouts W mHcCJI€I0BATH MaTeMaTHYECKUE

MOJEIM pPEAIbHbIX CHUTyallMii € TOMOLIBIO
ypaBHEHUM, HEPAaBEHCTB U  CUCTEM  C
napameTpamu

[ToBTOpEHue, OcHOBHbIE TOHATHA W MeToAbl | MoaeIMpoBaTh pealibHbIE CUTYallUH Ha SI3bIKE

o0o01enue, Kypca, 00o01eHune U | areOpbl, COCTABJIATH BHIPAKEHUS, YpaBHEHMUS,

CUCTEMaTHU3aIUs cucTeMaTu3alus 3HaHUH HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33Ja4H,

3HaHuii (16 1)

HCCJIeN0BATH IIOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAHUEM aIllapaTa ajareophl.




IpumensaTh GYHKIUH IS MOJCIUPOBAHUS M
UCCIIEJ0BAaHMSI PEAIBHBIX IIPOLIECCOB.

PemiaTh npuKiIagHbIe 3aa4, B TOM YHCIIE
COLMAIIBHO-3KOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeJICTBaMH alnredpsl 1
MaTeMaTU4eCcKOro aHaInu3a

IHoypounoe mnannposanue AJI'EBPA u nayana maremaTuyeckoro ananausa, 10 kiace

No Jlama Tema ypoka
n/n | IInan | ®axm
MHo:xecTBO AelicTBUTENbHBIX YHcesl. MHorowiensl. PannonanbHble ypaBHeHHs 1 HePaBEHCTBA.
Cucrembl JTHHeHBIX YpaBHeHMH - 28 yacoB
1 MHO0%€eCTBO, Olepaly HaJ MHOKECTBAMH M MX CBOMCTBA
2 Juarpammer Ditnepa - Benna
3 [IpuMeHeHre TeopeTUKO-MHOKECTBEHHOTO annapara Jilsl pelieHus 3a1a4
4 Pammonanburie yucia
5 OOBIKHOBEHHBIE U JICCSITHYHbBIE TPOOH
6 ITporeHTHI
7 beckoneunsie mepuonyeckue apoou
8 [Ipumenenue npo6eii ¥ NPOUEHTOB ISl pellleHUs] NPUKIIAJHBIX 3a/1a4
9 JleficTBUTENbHBIC YUCIIa
10 PannonanibHbIe ¥ UppallMOHANIbHBIE YHCIIa
11 ApubmMeTnueckne onepaluu ¢ JeHCTBUTEILHBIMHU YHCIaMU
12 Monynbs AeMCTBUTEIHLHOTO YKCIIa U €r0 CBOKCTBA
13 [TpubmxEHHBIC BRIYUCIICHUS], PABHUIIA OKPYTIICHHS
14 [Tpuknaka u OlleHKa pe3yabTaTa BHIYUCICHUI
15 Konumponwvnasa paooma Nel no meme «Payuonanvnoie ypagnenus u
Hnepagencmea. Cucmemol TUHEHHBIX YPAGHEHUIL)
16 OCHOBHBIE METO/IbI PEIICHUS 1IeJIbIX YpaBHEHUI
17 OCHOBHBIE METO/IbI pellIeHus! APOOHO-PAIMOHATILHBIX YPAaBHEHHH
18 OCHOBHBIE METO/IbI PEIIEHUS 1eJIbIX U APOOHO-pAIlMOHATILHBIX HEPABEHCTB
19 MHorousneHsl 0T OJTHOM NepeMeHHOU. [leneHrne MHOroujieHa Ha MHOTOUIEH C
OCTAaTKOM
20 Teopema besy
21 MHorouseHsl ¢ 1eapiMu Koddduimentamu. Teopema Buera
22 Pemenue cucreM TMHEWHBIX ypaBHEHUN
23 Martpuiia CUCTEMbI JIMHEWHBIX ypaBHEHUN
24 Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKUN CMBICIT M CBOMCTBA
25 Borunicnenue 3HaueHus OpeeIuTeNs
26 [Ipumenenne onpenenuTens A perieHus] CUCTEMbl JTMHEWHBIX ypaBHEHUN
27 Pemenune npukiaaHbIX 3324 ¢ TOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHHM
28 Konmponvnasa paooma Ne2 no meme «Mnoicecmeo oeiicmeumeibHvlx
yucen. Mnozouneniy
@ynkuuu u rpadpuku. CrenenHas GyHKIus ¢ HeabIM NOKa3aTesaeMm - 12 yacoB
1 Cnioco6s1 3a1anus GpyHkuuu. B3anmuo oOpatHblie pyHkimu. Komnoszunus
(GyHKIUH.
2 I'padux GyHkmu. DnemenTapHble npeoOpa3oBanus rpagukoB GyHKIUI
3 OO67nacTh onpesieneHuss ¥ MHOXKECTBO 3HaUYCHUH (QyHKINU
4 Hynu ¢yaxiun. [IpoMexxyTku 3HaKOMOCTOSTHCTBA
5 Yérnele n Heu€THble QpyHKIuu. [lepuoanueckue QyHKuInn
6 [TpoMexyTkr MOHOTOHHOCTH (DyHKIIMH. MaKCUMyMBbl U MUHUMYMBI QYHKIIUN
7 Hauboubiiee u HanMeHblee 3HaYeHUE (PYHKIIUU Ha TPOMEIKYTKE




JIuneiinas u KBagpaTHUHas GYHKIHH. DJIEMEHTApHOE UCCIET0BAHUE U
rpaduku GyHKIUI

JpoOHo-nuHeiHast pyHKIMU. DIeMeHTapHOe UCCIeI0BaHNE U IPpaduK ITUX
byHKIMI

10

CreneHsn ¢ LebIM TToKasareiaeM. buaom HerotoHa

11

Crenennast GyHKIUS C HATYpaJbHBIM M LIEJIBIM MoKa3areneM. E€ cBoiicTBa u
rpadux

Konmponvnasn paboma No3 no meme «Dynkyuu u cpagpurxuy

ApudmMernuyeckuit

KOpeHb N-0ii crenenn. MppannonanbHble ypaBHeHus - 18 yacos

ApudmeTruecKnii KOpeHb HaTYpaTbHON CTEIICHH U €0 CBOICTBA

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUI, COIEPIKAIINX CTENEHU

Brrecenne MHOXKUTEIIS H3-110/] 3HaKa KOpHA

Baecenne MHOXKHTEIIS oA 3HAK KOPHA

Coxkpaiienue npo0el, coiepyKalux paanKaibl

[IpeobpazoBanue nppanuoHaIbHBIX BEIPAKECHUM

[ToBTOpenue no teme «Aprudmernyeckuii KOpeHb N-HON CTETIEHN»

OINOO|OBW|IN|F-

Konumponsnas paboma Ne4d no meme «Apugpmemuueckuii kopens n-oi
cmenenu

HppanmoHanbHble YypaBHEHUS

10

O65acTh TONMYCTUMBIX 3HAYEHUH UPPALIMOHAIBHOTO YPaBHEHHS

11

OCHOBHBIE METO/IbI PEICHNS HPPALIMOHAIBHBIX YPaBHEHUN

12

PaBHOCHIIBHBIE ITEPEXO/IbI B PEHIEHUN UPPALHOHAIBHBIX YPABHEHHI

13

ANTOPUTM pEIIeHUs] UPPAMOHAIBHBIX YPaBHEHUN

14

Pemenve nppanimoHaIbHBIX YpaBHEHHI

15

Pemenne NPppallMOHAJIbHBIX ypaBHCHI/II\/'I

16

CaoiicTBa u rpaduK KOpHS N-0¥ CTETNIEHU KaK PyHKITMKU 0OpaTHOM CTENEHU C
HATYpaJIbHBIM ITOKA3aTEeIIEM

17

HOBTOpGHI/IC 10 TEMC ((I/IppaHI/IOHaJ'IBHBIG YPaBHCHU

Konumponvnas paooma No5 no meme «Hppayuonanouvie ypagnenusn)

IToka3zaTenbHas pyukuus. [lokazarenbHbie ypaBHeHus - 10 yacos

CreneHs ¢ palrOHAJIBHBIM IIOKa3aTCJICM U e€ cBolicTBa

[TokazarenpHas dyHKuus, €€ cBoMCcTBa U rpaduK

Hcnonb3oBanue rpaduka GyHKIUU A pelieHUs] ypaBHEHUI

IlokazarennHBIC YPpaBHCHUSA

OCHOBHBIC MCTOABI PEIICHUS ITOKAa3aTCIIbHbBIX ypaBHeHI/Iﬁ

HpI/IBeI[eHI/Ie 00eunx yacreit YpaBHCHU K OTHOMY OCHOBAHHIO

Brinecenue O6H_ICFO MHOXXHUTCIIA 3a CK06Ky

Meto1 3aMEHbBI nepeMeHHoﬁ B ITOKA3aTCJIbHBIX YPABHCHUAX

O ON|O|OTR|IWIN -

MeTto1 NoUJIEHHOTO JICICHUS

=
o

Konmponvnasa paboma Neb no meme «llokazamenvnan pynkuyus.
Ilokazamenvhole ypasHenus»

Jlorapudgmuueckas pynknus. Jlorapupmmuyeckue ypapHenus - 18 yacos

Jlorapugm uucna
. OCHOBHBIE METOIbI pelIeHHs JJorapu(pMHUUECKUX YPABHEHUH.

CBoiicTBa jorapudma

JlecsaTuunble gorapupmbl

HatypanbHble norapupmsl

IIpeobpazoBaHue BhIpasKEHHM, COEPIKATNX JIOTapU(MBI

Jlorapudmuueckasi QyHKIMs, €€ CBOWCTBA U rpaduK

Vcnonb3oBanue rpaduka GyHKINU IS pelIeHus] ypaBHEHHH

OYHKIMOHATBHO-TpaQUUIECKUl METO pellieHHs ypaBHEeHUN

O NI lwWN

Konmponvnasn paboma Noe7 no meme «/locapughmuueckas ghynxyusny

=
o

Jlorapudmuueckre ypaBHEHUS

[
[

PaBHOCHIIBHBIE TTEPEX0/Ibl B PEHICHUH JIOTapU(YMUUECKUX YpaBHECHUN




12 Pemienne ypaBHeHMiI 110 onpeAeIeHuIo Jorapudma

13 MeTo MOTeHIIMPOBAHUS

14 Merto BBEIeHUsI HOBOM NIEPEMEHHOU

15 Mertox norapudmMupoBaHus

16 Ilepexoa K HOBOMY OCHOBaHUIO

17 Pemenue norapuMudeckux ypaBHeHUN

18 Konmponvnas paboma No8 no meme «JIocapughmuueckue ypasnenusny

Tpuronomerpuyeckne BbIpaskeHHs M YpaBHeHus - 22 yaca

1 CuHyc, KOCHHYC YHCIIOBOTO apryMeHTa

2 TaHreHc 1 KOTAaHI'€HC YUCJIOBOIO apryMeHTa

3 ApPKCUHYC, apKKOCHHYC M apKTAHI'€HC YUCJIIOBOI0 apryMeHTa

4 TpuronomeTrpuyeckas OKpyKHOCTb, OIIPEIETIEHUE TPUTOHOMETPUUECKUX
(YHKIIMI YMCIOBOrO apryMeHTa

S) OCHOBHbBIE€ TPUTOHOMETPUYECKHE TOXKIECTBA

6 @DopMyITBl TBOMHOTO yIiia

7 DopMysIbl TOHMKEHUS CTEIEHH

8 @DOpMyITBI TTOJIOBHHHOTO yTJIa

9 DopMysIbl CYMMbI apT'yMEHTOB

10 Dopmysbl CyMMbI QYHKIHH

11 DopMmysibl Tpou3BeACHUs PYHKIUI

12 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BBIPAKEHUHN C MOMOIIBIO GopMyI

13 Konumponvnan paboma No9 no meme «Tpuzonomempuueckue eviparcenusn,

14 Pemrenne ypaBHeHust COSX = a

15 Pemrennie ypaBHenus Sinx = a

16 Pemenne ypaBHenuit tgx = @, ctgx = a

17 Merto 3aMeHbBI IEpEeMEHHOM

18 YpaBHeHUsI, CBOASIINECS K KBaIPATHBIM YpaBHEHUSIM

19 Merto pa3ioxKeHuss Ha MHOKHUTEIN

20 OnHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS

21 Penienne TpUroHOMETPUYECKUX YpaBHECHUM

22 Konumponvnasn paooma Nel0 no meme «Tpuzonomempuueckue
Ypasnenusnyn

IlocaenoBaTenbHOCTH M Iporpeccuu - 10 yacos

1 [TocnenoBarensHOCTH, COCOOBI 3aJaHUS NTOCJIEIOBATEILHOCTEN

2 Meto1 MaTeMaTH4YE€CKON MHTYKIIMHT

3 MOHOTOHHBIE ¥ OTPaHUYEHHBIE MTOCIEI0BATEILHOCTH

4 Apudmernueckas U reoOMeTpruecKas MPOrpeccuu

5 beckoneuHo yObIBaroIasi reoMeTpudeckasi IpoTrpeccus

6 Cymma OeckoHEYHO yObIBaroIIel reOMEeTPHUECKOI Mporpeccuu

7 JIMHEeNHBIN U SKCIOHEHIMAIbHBINA pocT. Yunco e

8 dopmyra CI0KHBIX TPOLIEHTOB

9 Hcnonp30BaHne Iporpeccuu Uisl peLIeHNs] pealIbHbIX 3aJa4 MPUKIIAIHOTO
XapaxkTepa

10 Konmponvnasa paboma Nell no meme «Ilocneooeamenvnocmu u
npozpeccuuy

HenpepsiBubie pynxknun. IlpousBognas - 20 yacos

1 HenpepbiBHbIe GYHKIIMHN U UX cBo¥icTBa. Touka pa3pbiBa

2 AcumntoTsl rpadukoB ¢pyHKIuil. CBoMicTBa QYHKIMI HEPEPHIBHBIX HA
OTpe3Ke

3 MeTo 1 UHTEPBAJIOB JUIsl PEIIEHUs] HEPABEHCTB

4 IIpuMeHeHne CBOMCTB HENPEepPBIBHBIX (DYHKIUI JUIsl peleH s 3a1a4

5 IlepBas u BTOpas Mpon3BoAHbIE HYHKIUU

6 OmnpezeneHre, reoOMeTpUYECKH U GU3NUECKUI CMBICT POU3BOIHOM

7 ANropUTM HaX0XAECHUS IPOU3BOJHON




8 Dopmynsl quddepeHnupoBanus
9 [TpounsBoHas cTeneHHON QyHKIMK
10 ITponsBoHbIE AIeMEHTAPHBIX QYHKINH
11 Brruncnenue npou3BOAHBIX JIEMEHTAPHBIX QYHKIIUH
12 [TpousBoaHas cymMmMbl GyHKIUH
13 [TpounsBoanas npousBeneHust PyHKIUN
14 [Tpon3BoiHAs YaCTHOTO (QYHKITHI
15 [IpousBoiHas KOMIO3UIMK PYHKIUI
16 [ToHATHE M BBIYMCIIEHHE POM3BOIHOM N-Ir0 NOpsIKa
17 JuddepenunpoBanue caoxHON QyHKINN
18 YpaBHeHUe KacaTelbHOU K rpaduKy QYHKIHH
19 YpaBHeHMe KacaTeabHOU K rpadpuky GyHKIUU
20 Konumponvnan paboma Nel2 no meme «Henpepuvienvie (hynkyuu.
Ilpouszeoonasn»
IToBTOpEHUE, 00001IEHHUE, CHCTEMATH3AIUS 3HAHUM - 2 yaca
1 PenieHnst TpUroHOMETpUYECKUX YPaBHEHHUN
2 CucremaTu3anus 3HaHUU

IHoypounoe mnannposanue AJI'EBPA n Hayana maremaTuyeckoro anaausa, 11 kiace

Ne Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue GQyHKIHUHA ¢ IOMOLIBLIO NPOU3BOAHOM - 24 yaca
1 [ToBTopenue. ®opmyisl 1uddepeHInpoBaHNUS
2 [TpaBuna muddepennupoBanus
3 [IpuMeHeHnne mpon3BOIHOM K MCCIEA0BaHMIO (DYHKIIUM HA MOHOTOHHOCTD
4 [IpuMeHeHne MpON3BOTHOM K UCCIIEAOBAHNIO (DYHKIIMA Ha SKCTPEMYMBI
5 DKCTpeMyMbl QYHKIIUN
6 Brruucienue skcTpeMyMoB (hyHKITUN
7 [IpumeHeHne npor3BOIHOM ISl T0KA3aTeNbCTBA TOXKAECTB U HEPABEHCTB
8 [TocTpoenue rpadhukoB GyHKITHI
9 HccnenoBanue GyHKIIMK U TOCTPOCHUE rpaduka QyHKIUNA
10 CBs13b Mex 1y TpadukoM GyHKIIUU U TpadukoM e€ Tpou3BOHON
11 Hawnbonpiiee n HanMeHblee 3HaYeHUS! QDYHKIIUN HA IPOMEKYTKE
12 3aaun Ha OTHICKaHWE HAMOOJIBIIUX U HAUMEHBIIUX 3HAUCHUN BEIHYNH
13 Pemenue 3a1ay Ha HaxXOXKJeHHE HaWOOJIBIIUX M HAMMEHBIINX 3HAYCHHH
14 [IpumeHeHne npou3BOIHOM K HCCIeT0BAHUIO (DYHKITUN
15 Konumponvnasa paboma Nel no meme «HUccnedosanue gpynxyuii ¢
HOMOULBIO RPOU3BOOHOIL)
16 [IpumeHeHre MPOU3BOIHON I HAX0XKACHUS HAWITYUIIEro PelieHus B
MPUKIIATHBIX 3a/1a4ax
17 [IpumeHeHne npor3BOIHON B PEIICHUH 3a1a4
18 [IpumeHeHre MPOU3BOTHON /I HAX0XKACHUS HAWITYUIIETro PelieHus s
OIIpeJieNIeHUs] CKOPOCTH Ipoliecca, 3alaHHoro (hopmysoi wim rpaguxkom
19 [IpumeHeHre MPOU3BOTHON I HAX0XKACHUS HAWITYUIIETrO PelieHus s
OTIpeJieNIeHus] YCKOPEeHHUsI Tpoliecca, 3aJaHHOro (GopMyInoil uim rpadukom
20 Kommnosutus ¢hyHkimii
21 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM MIOCKOCTH
22 I'eomeTrpuueckue 0Opa3bl HEPABEHCTB HA KOOPAUHATHON TUIOCKOCTH
23 IToBTopenue no Teme «lccnenopanre GyHKIUI C MOMOIIBIO TPOU3BOTHOM»
24 Konmponvnas pavoma Ne2 no meme «HMccnedosanue ghynxyuii ¢
HOMOWBIO RPOU3EOOHOIL)
IlepBooOpa3nas u uHTerpai - 12 yacos
1| | MepBoo6pasuas




OCHOBHOE CBOMCTBO NEPBOOOPA3HBIX

IlepBooOpa3HbIe AeMEeHTapHBIX (YHKIMH

[IpaBuna Hax0XIeHHs TEPBOOOPA3HBIX

Wurerpain. I'eomerpruecknii CMbICI HHTETpasa

Brruncnenue onpenenéanoro uaterpaia no gopmyne Hetorona-Jleiibnuna

[MpumeHeHre uHTerpata JUisi HAXOXKACHUS IUIOMAICH TIIOCKUX GUTYD

[IpumeHeHne uHTerpana Juisi HAX0XKACHUs 00bEMOB I€OMETPUUYECKUX TEI

OO N0 AW

[Tpumeps! pemienuii mudpepeHIaTbHBIX YPaBHEHUN

MaremaTinueckoe MOAEINPOBAHUE PEATbHBIX MPOIIECCOB C ITOMOIIBI0
mrddepeHnnanbHbIX ypaBHEHUN

[ToBTOopenue no teme «IlepBooOpasHast U HHTETpa»

Konumponvnas paboma No2no meme«llepsoodpasnas u unmezpany

I'paduxn

TpUroHomerpuuyeckux pynkuuii. Tpuronomerpuyeckue HepapeHcTBa - 16 yacos

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpaduKu

CpoiicTBa u rpapuk GyHKIHMH Y = COSX

CaoiictBa 1 rpaduk GyHKIUHU Y = SINX

I'paduku Qynkuuit y = tgx, y = ctgx

Pemenne TpUroHOMeTpHUUECKUX YpaBHEHUH ¢ TOMONIbIO I'pauKOB

OT60p KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUH ¢ MOMOIIBIO Irpaduka

OT60p KOpHEN TPUTOHOMETPUUECKHUX YpaBHEHHI MeTOZ0M niepebopa

OT60p KOpHEN TPUTOHOMETPUUECKHX YPaBHEHHI TBONHBIM HEPABEHCTBOM

OO N0~ WIN|F-

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH

TpuronomeTrpryeckue HepaBeHCTBA

11

MeTo1bl perieHre TPUrOHOMETPUYECKUX HEPABEHCTB

12

Pemienne TpuroHOMeTpHUECKUX HEPABEHCTB

13

Pemienne TpUroHoMeTpMUECKUX HEPABEHCTB Ipadruyecku

14

Pemienne TpuroHOMeTpHUECKUX HEPABEHCTB

15

[ToBTOpenue no reme «I"paguku TPUTOHOMETPUUECKUX (PYHKIIHHA.
TpuroHomeTpruuecKkrue HEPABEHCTBA»

16

Koumponvnasa paooma Ne3no meme«I paghuku mpuzonomempuueckux
¢ynxyuii. Tpuzonomempuueckue HepaseHcmeay

HppannonajbHble, NOKa3aTeJbHbIE U JorapupmMuyueckue HepaBeHCTBA - 24 yaca

HpOCTGﬁH.IPIC IOKAa3aTCJIbHBIC HCPABECHCTBA

CBGI[GHI/IG ITOKAa3aTCJIbHOTO HCPABCHCTBA K HpOCTGfIH.IGMy

Merto1 BBeIeHHSI HOBOM MTEPEMEHHOM

Paznoxxenne Ha MHOXKXUTEIIN

CBe,Z[eHI/Ie K paBHOCHHBHOﬁ COBOKYITHOCTH

Mertoj panimoHaau3anuy (3aMeHa MHOKHUTEIICH )

Fpa(bnqecxne MCTO bl pCIICHUA ITI0KA3aTCIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

[Ipocreiimue norapudmuueckue HepaBeHCTBA

O ONOO|OIBR|IWINF-

.HOl"apI/I(i)MI/IquKI/IC HCPABCHCTBA, CBOIAIINCCA K HpOCTGﬁIHHM

=
o

MeTto 1 3aMeHBI TEPEMEHHOU

-
-

.HOl"apI/I(i)MI/I‘{eCKI/IC HCPABCHCTBA, CBOAAIIMNCCA K palliOHAJIbHBIM

=
N

Jlorapudmuueckie HepaBeHCTBA, COJIEpIKAIUE TIEPEMEHHYIO B OCHOBaHUU
aorapudpma

13

Meton HWHTCPBAJIOB

14

I'padrueckuii MeTon perieHus Jorapu(pMUIecKux ypaBHEHHI 1 HEPABEHCTB

15

HppanmoHaibHble HEPABEHCTBA CTAHJAPTHOIO BUA

16

Mertoz nepexoia K paBHOCHIBHON CUCTEME

17

JIpoGHO-uppaioHaibHble HEPABEHCTBA

18

Merto/ 3aMeHbI IEPEMEHHOU

19

HppanmonaibHble HEPAaBEHCTBA CMEIIAHHOIO TUIIA

20

WppanmonansHeie lorapuMuyeckre HepaBeHCTBA




21

YMHOKEHUE HA CONPSKEHHOE

22 MeTo 1 UHTEpBAJIOB

23 I'paduueckuii MeTO/1 pelIeHns] UPPAMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB

24 Konmpononaa paboma Nedno meme<HUppayuonanvHvie, nokazamenvHole
U 102apumuyecKue HepageHcmeay

KommniekcHble unciaa - 10 yacos

1 [loHsATHE KOMIUIEKCHOTO Yncia

2 AnreOpandeckasi popMa 3amucu KOMIUIEKCHOTO Yrciia

3 ApudmeTrueckie onepaniy ¢ KOMITICKCHBIMU YUCIIAMH

4 ApudmeTrueckie onepaniy ¢ KOMITICKCHBIMU YUCIIAMH

S) Tpuronomerpudeckas opma 3anucy KOMIIJIEKCHOTO YUCIIa

6 N300pakeHne KOMIUIEKCHBIX YHCEl Ha KOOPIMHATHON MJIIOCKOCTH

7 ®dopmyna Myaspa

8 KopHu N-o¥i cTenenn n3 KOMIUIEKCHOTO YHCIIa

9 [IpumeHeHre KOMIUIEKCHBIX YUCEI [yl pelleHns GU3NYECKUX U
Tr€OMETPUUECKUX 3a/1a4

10 Konmponvnasa paboma Ne5no meme«Komnaexcnvle uucnay

HartypaJjbHble u nesabie unciaa - 10 yacos

1 HarypanbeHble u niensle uyncna

2 [Ipu3HaK neJIMMOCTH LIEIBIX YHCE

3 [IpumeHeHne NpU3HAKOB JAETMMOCTH IIEJIbIX YHCET

4 [Tpumenenne HOJl m HOK nnst pemenust 3a1a4 B LEbIX YHACIAX

5 BoruniciieHue ocTaTKOB IO MOYJIIO JJIsl pellIeHus 3a/1ay B LIEJIbIX YUCIIax

6 [IpmMeHeHre 0CTaTKOB 10 MOJYJIIO JIJIsl peHIeHHs 3a/1a4 B IIEJIbIX YHCIIaxX

7 Anroput™ EBkinna

8 [Tpumenenne anroputMa EBkiuaa 1uist penienus 3afad B HEIbIX YUCIIaX

9 [ToBTOpenue no reme «HarypaabHble U LENbIE YHCIIaY

10 Konumponwvnasn paooma Nobno meme<Hamypanvnole u yenvie uucia»

CucreMbl pallHOHAJIbHBIX, HPPALMOHAJIbHBIX OKA3aTEJbHBIX U JIOrapuGMuUecKuX YypaBHeHHI —
12 yacos

1 CucreMa ¥ COBOKYITHOCTb YpaBHEHUH

2 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIEJICTBUS

3 OCHOBHbBIE METO/IbI PEIIEHUSI CUCTEM PaIlOHAIbHBIX YPaBHEHUN

4 OCHOBHBIE METO/Ibl PEIIEHUSI COBOKYITHOCTEH PallMOHAIBLHBIX YPaBHEHHI

5 OJIHOPOAHBIE CUCTEMBI YPABHEHMI

6 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM HPPALMOHATILHBIX YPABHEHU

7 OcCHOBHBIE METO/IbI PEIICHUSI COBOKYTHOCTEH UPpaIOHAIbHBIX YpaBHEHUN

8 OCHOBHBIE METOJIbI PEIIEHUS] CUCTEM MOKA3aTeIbHBIX YPAaBHEHUN

9 OcCHOBHBIE METO/IbI PEIIEHUSI COBOKYITHOCTEH MOKa3aTENbHBIX YPaBHEHUN

10 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM JIOrapu(PMUUECKIX YPaBHEHUI

11 OcCHOBHBIE METOJIbI PEIIEHUS] COBOKYTHOCTEH JIOrapu(MUUIECKHX ypaBHEHUN

12 Konumponvnasa paooma Ne7no meme«Cucmemol pauuoHaAIbHBIX,
UPPAUUOHATILHBIX HOKA3AMEIbHBIX U 102APUPYMULECKUX YPAGHEHUTL)

3agaum ¢ napamerpamu - 16 yacos

1 PannoHasIbHbBIE YpaBHEHUS C TapaMeTPaMHU

2 PannoHasIbHbIE HEpAaBEHCTBA C TapaMeTPaMu

3 PanmoHnasibHbIE CHCTEMBI ¢ TapaMeTpaMu

4 HppatmoHaibHbIE YpaBHEHHUS ¢ TapaMeTpamMu

5 WppannoHaibsHbl HEpAaBEHCTBA C TApaMETPaMu

6 HppannoHanbHbIE CHCTEMBI ¢ TapaMETPaMH

7 Iloka3arenbHble ypaBHEHUS C MapaMETPaMu

8 Iloka3arenpHble HEPABEHCTBA C TapaMeTpaMu

9 Iloka3zarenpHble CUCTEMBI C TApaMETPAMU

10 Jlorapudmuueckie ypaBHEeHHs ¢ TapaMeTpaMu




11 Jlorapudmuaeckre HEPaBEHCTBA C TapaMeTPaMH

12 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpaMH

13 TpuronomeTpruueckue ypaBHEHHUs ¢ NapaMeTpaMu

14 TpUroHomMeTpr4eCcKre HEPABEHCTBA C TaPaAMETPAMHU

15 TpPUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpamMu

16 Konmponvnasa paboma Ne7no meme«3adauu ¢ napamempamu
IloBTOpEeHuUe, 06001IeHNEe, CHCTEMATH3AMS 3HAHUI - 16 YacoB

1 ApudmeTrueckie onepayy ¢ IeHCTBUTEIbHBIMH YHCIAMU

2 Pemenne npoOHO-palMOHANBHBIX YPaBHEHUIH

3 DJeMEHTapHOE UCCieI0BaHUE U rpapuku GyHKIUN

4 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUI, COIEPIKAINX CTEIEHU U KOPHU

S) Pemenne nppanroHaibHbIX ypaBHEHUN

6 OCHOBHBIE METO/Ibl PEIIEHUS TOKA3aTeIbHbIX YPaBHEHUI

7 Pemenue norapugmMuueckux ypaBHeHHM

8 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIPAKEHUN

9 Penienne TpUroHOMeTpUYECKUX ypaBHEHUI

10 OT60p KOpHEN TPUTOHOMETPUYECKUX ypaBHEHUN

11 Boruniciienne npon3BoAHbBIX AJIEMEHTapHbBIX QyHKIUN

12 [IpmeHeHne npor3BOIHOM K HCCeT0BaHUI0 QYHKIIUU

13 [IpumeHeHne nHTerpaia Juisi HAX0XACHUS IJIoMaen MIOCKUX GUTyp

14 Ilpomesrccymounan ammecmayusn. Umozoeana konmpoavnasn pavoma (Ne§)

15 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI

16 CucreMaTtu3aiys 3HaHUH
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