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HOACHUTEJIbBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaia MaTeMaTHYECKOTO aHAIM3a» SIBIAETCS OJHUM M3 Hamboyiee 3HAUYMMBIX B
porpamMme CTapIiel IIKOJbI, MOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00ECIeUYnBaeT HHCTPYMEHTAIBHYIO 0a3y s
M3YUYEHHsI BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C JPYrOd CTOPOHBI, (POPMUPYET JOTHYECKOEe M aOCTpaKTHOE
MBIIIJIEHUE Y4YaIIMXCsS Ha ypOBHE, HEOOXOJUMOM JUIs OCBOCHMSI MH(OPMATUKU, OOIIECTBO3HAHUS, UCTOPHH,
CIIOBECHOCTH M JPYTMX IOUCHMIUIMH. B pamkax naHHOTO Kypca ydalllMecs OBJIaJE€BAalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HAayKH, KOTOpast GopMyIHpyeT CBOM JOCTIDKEHHS B MaTeMaTHIeCKo# (opme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISl YCHEIIHOTO OBJIAJICHHS
3aKOHaMM (PU3MKH, XUMUHM, OHOJIOTHMH, TOHUMAHUS OCHOBHBIX TEHACHUUN PAa3BUTHUS DSKOHOMHUKU U
OOLIECTBEHHOM JKU3HM, TIO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCMOJIb30BaTh UX Ui JajibHEHIIero oOpa3oBaHus U B MOBCEIHEBHOM >KHU3HU. B Toxke
BpeMsi OBJIaJieHHE aOCTPAaKTHBIMHU U JIOTUYECKH CTPOTMMH KOHCTPYKIUSMHU anreOpbl U MaTeMaTH4ecKOro
aHaJlu3a pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JI0Ka3bIBATh
YTBEPXKIACHHUSI C TMOMOUIBI0 HHAYKIMM M pPacCykJaTb JEIYKTUBHO, UCIHOJb30BaTh 0O0OOOLIEHHE U
KOHKpEeTH3all1Io, abcTparupoBaHue U aHAJIOTHIO, (GOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xone uzyuenus kypca «Anredpa v Hayala MaTeMaTHYECKOTO aHAJIM3a» ydalllhecs MOJIydaroT HOBBIM
OMBIT pELIeHMs] MPUKIAJHBIX 3a/lady, CaMOCTOSTEIBHOTO MOCTPOCHHS MaTeMaTHYEeCKUX MOJIeNel peabHbIX
CUTyal[Mli, MHTEpPHpPETAlUd TOJYyYEHHBIX pEHIeHHH, 3HAKOMITCI C MpUMEpaMHd MaTeMaTHYeCKHX
3aKOHOMEPHOCTEHN B MPUPOJE, HAYKE U HCKYCCTBE, C BBIJAIOIIMMMCS MATEMaTHUYECKHMMH OTKPBITUSIMU U UX
aBTOpPaMHU.

Kypc o6nagaer 3HauuTeNbHBIM BOCIMTATEIbHBIM MOTEHLMAIOM, KOTOPBIM peaqu3yercs Kak depes
y4eOHBI MaTepua, CrocoOCTBYIONMUN (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS, TaK M 4Yepe3 CIenupuKy
y4eOHOUM JesTeNbHOCTH, TpeOyIoulel MPOJOJLKUTETbHON KOHIIEHTPAlMd BHHUMAHHUS, CAMOCTOSTEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IMOJIY4YECHHBIN pe3ynbTarT.

B ocnoBe meroauku oOydeHus anredpe M HadajdamM MaTeMaTHYECKOTO aHaju3a JIEKUT AeATeIbHOCTHBIN
MIPUHIIATI 00YYCHHUSI.

B crpykType kypca «Anrebpa ¥ Hadaja MaTeMaTHYECKOIO aHAJINW3a» MOXXHO BBIJICIUTH CIETYIOLIUE
coJiep)KaTebHO-MeToauueckue JuHuu: «YUucna u BoruucneHus», «OyHKuuu u rpa@uxuy, «YpaBHEHUS U
HepaBeHCTBa», «Hauama wmaTtemaruueckoro ananm3a», «MHoxecTBa © JIoTHKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOJUUECKHUE JIMHUU W3Y4YaloTCs Ha NPOTSHKEHUU JBYX JIeT OOydeHHs B CTapllied IIKOJe,
€CTECTBEHHO JOMOJHSS APYr Jpyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH U pasienamMu. MOXKHO C
YBEPEHHOCTBIO CKa3aTh, UYTO JAaHHBIA KypC SIBIIETCS HMHTETPATUBHBIM, IOCKOJIbKY OOBEeOuHSET B cebe
coJiep’KaHre HECKOJIbKMX MaTeMaTUUYeCKUX AUCLUUILUINH, TAKMX KaK anredpa, TPUTOHOMETPUS, MaTeMaTHYECKUN
aHallu3, TeOpus MHOXKECTB, MaTeMaTH4ecKas Joruka u np. [lo mepe Toro, Kak ydvamiuecs OBJaJIeBalOT BCE
0ojiee MHUPOKUM MAaTEMaTHUYECKHM amlmapaTtoM, y HUX MOCJIEeI0BAaTeNIbHO (POPMHUPYETCS U COBEPILICHCTBYETCS
YMEHHUE CTPOUTH MATEMaTHYECKYI0 MOJENb PEalbHON CUTYyallud, NPUMEHATb 3HAHHS, TOJTYYCHHbIE MPH
U3YYeHUU Kypca, JUIsl PEIICHUS CaMOCTOSITENIbHO CHOPMYIMPOBAHHOM MaTeMaTHUeCKOW 3ajayu, a 3aTeM
HUHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass JTUHUS «Yucaa U BBIYUCIEHUS» 3aBepiiaeT (OPMUPOBAHHUE HABBIKOB
MCMOJIb30BAHUS AEUCTBUTEIbHBIX YHCEN, KOTOPOE ObUIO HAYaTO B OCHOBHOM I1IKoJe. B crapmieii mkose oco6oe
BHUMaHME yjaensercss (OPMHUPOBAHUIO HABBIKOB PpAIlMOHAIBHBIX BBIUMCIEHHMH, BKJIIOYAIOIUX B cels
UCMOJb30BAHUE PA3IUYHBIX (OPM 3alMCH YMCIa, YMEHHE JeJlaTh NPUKUIKY, BBIMIOIHATH NPUOIMKEHHBIE
BBIUMCIIEHUS, OLICHMBATh YHCJIOBBIE BBIPAXKEHMs, pabOTaTh C MaTeMaTHMYECKMMM KOHCTaHTaMU. 3HAKOMbIE
y4Jall¥MMCsT MHOJKECTBA HATypajbHBIX, LEIBbIX, PAlUOHAIBHBIX M JEHCTBUTENBHBIX YHCEN JOINOJIHAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HMCEN. B KaXX0OM M3 3THMX MHOMECTB pacCMaTpUBAIOTCA CBONCTBEHHBIE €MY
crnienn(puUecKre 3aa4M U OTepaltu: AeJeHrne Hallelno, ONepupOBaHIE OCTaTKaMU Ha MHOKECTBE 11€JIbIX YHCEIT;
0ocoOble CBOMCTBAa pAlMOHAIBHBIX M HPPALMOHAIBHBIX 4YHCET; apU(PMETHUYECKHe OIepalud, a TaKKe
U3BJICUEHUE KOPHS  HAaTypaJIbHOW CTENEHM HAa MHOJKECTBE KOMIUIEKCHBIX 4Hcen.  biaromaps
[IOCJIEOBATEIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3YEMBIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTSMH HX
NPUMEHEHMsI JJIS pelleHHs] pa3inyHbIX 33734 (HopMUpyeTCs MpeACTaBICHHE O E€IMHCTBE MAaTEMaTUKHU Kak
Haykl W e poJid B TOCTPOCHMM MOJeNeil peaqbHOro MHUpPA; LIMPOKO HCHONB3YIOTCS 0000IIeHne Hu
KOHKpEeTHU3aLus.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUM BCEro OOyueHHs B CTapiieil IIKoJe,
IIOCKOJIBKY B KaXJ10M paszfeie [Iporpammsl IpeaycCMOTpPEHO pelIeHre COOTBETCTBYIOIIMX 3a1a4. B pe3ynbrare



yyalecs: OBJIaJECBal0OT Pa3IUYHbBIMU METOJAMU PEUIEHUS palMOHAJIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHUI, HEPABEHCTB U CUCTEM, a TaKXKe 3a/a4, COACPKaIIUX
napameTpsl. [lomydyeHHbIE yMEHHUS HIMPOKO HCIOJB3YIOTCS MpPH HCCIEAOBAHMHM (DPYHKIHMHA € MOMOIIBIO
MPOU3BOIHOM, MpPHU PEIICHHH MPHUKJIAAHBIX 33Jad M 3ajad Ha HaXO0XJACHHWE HAuOONBIIUX M HAUMEHBIIHX
3HayeHud ¢yHkuuu. [lanHas cojep)karenbHas JTUHHS BKIOYaeT B ceOs Takke (OPMHPOBAHUE YMEHUU
BBIMOJIHATE  pacy€Tel 1o  ¢dopMmynaM, MpeoOpa3oBaHMs  PAlMOHAIBHBIX, HUPPALMOHATIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKECHUH, a TAaKKe BBIPAKEHUH, COAEp)KAIIMX CTeNeHH u Jorapudmel. braromaps
U3YUEHHIO anreOpandyeckoro MaTepualia MpPOMCXOJWT JallbHEiInee pa3BUTHE AITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS Yy4aIluXcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX pacCyXACHUH, paboThl ¢
CUMBOJIBHBIMH (popMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 3((heKTUBHBIC HHCTPYMEHTHI JIJIsl PEIICHUS MPAKTHYECKUX U €CTeCTBEHHOHAYYHBIX 3a7a4,
HarJIgJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKU.

CopnepxatenpHO-MeToAMUYecKast JTUHUAA «DyHKIMH W TpadUKW» TECHO TMEPeIuieTaeTcsl C JPyTrUMH
JUHUSAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T M1OCJIEI0BAaTEIbHOCTh U3yUeHHsI MaTepuaia. M3yuenue
CTENEHHOM, MM0Ka3aTeIbHOU, JJOrapu(MHUUECKON U TPUTOHOMETPUYECKUX (PYHKLIMH, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN N7 pelleHus 3ajady U3 JAPYrHX Y4eOHBIX NMPEAMETOB U PEalbHOM JKU3HM TECHO
CBSI3aHO KaK C MaTeMaTHYE€CKUM aHAJIM30M, TaK U C PELIEHUEM ypaBHEHUU M HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE ynensercss (OpMHpPOBAaHUIO YMEHHs BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU
BEJIMYMHAMHU, MCCIIEI0BATh MOJIyYeHHbIE (DYHKIMHU, CTPOUTh UX Ipaduku. Marepuan 3Toil cojepkaTenbHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHUM M HaBBIKOB, MO3BOJISIONIUX BBIPAXKATh 3aBUCUMOCTH MEXY BETMYMHAMHU
B pa3nu4HOM (hopme: aHATUTHUECKOM, rpaduyeckoil u cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHHSI, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETHU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHHS «Hawama MaremaTHdecKoro aHajin3a» MO3BOJIIET CYIIECTBEHHO pPACHIUPUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK M MPUKIAIHBIX 3ajay, JOCTYIMHBIX MIKOJbHUKAM, TaK KaK y HUX MOSBISETCS
BO3MOYHOCTh CTPOUTH TpadUKU CIOKHBIX (QYHKIHM, ONMpeneNsTh UX HauOoibllIne U HaUMEHbIINE 3HAYCHMUS,
BBIYUCIIATh IUIOMAnd GUryp W OOBEMBI TeJ, HAXOIUTh CKOPOCTH M YyCKOpeHWs TmporeccoB. JlanHas
coJlepKaTenbHas JIMHUS OTKPBIBACT HOBBIE BO3MOKHOCTHM IOCTPOCHHMS MATEMAaTUYECKHMX MOJEIECH pealbHbIX
CUTyallMl, TO3BOJIIET HAXOJWUTh HAWIydllee pEIIEHUE B MPHUKIAOHBIX, B TOM YHCIIE COLMAIBHO-
HSKOHOMHYECKHUX, 33aJadax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOIO aHallu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEaTHBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUI pacrno3HaBaTh
IPOSBJICHUSI 3aKOHOB MAaTEMAaTMKH B HAayKe, TEXHHKE M HCKYCCTBE. Y4Yalluecs Y3HAIOT O BBIIAIOLIUXCS
pe3ynbTarax, HOJy4YEeHHBIX B XO/J€ Pa3BUTHsI MaTEMATUKN KaK HAyKd, U 00 UX aBTOpaXx.

CopnepxaTenpHO-MeTOAMYECKasl JTUHUSA «MHOXKeCTBa U JIOTHMKa» BKIIOYACT B Ce0sl AJIEMEHTBl TEOPUHU
MHOKECTB U MaTE€MaTHYECKOM JIOTUKU. TeOpeTHKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC
IIKOJBHOM MaTeMaTHUKU W Npe[araloT HaubOosiee YHUBEPCAIbHBIM S3bIK, OOBEAMHAIOLINI BCE pa3fessl
MaTEMaTUKU U €€ IMPUIIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MAaTEMaTUYECKUE IUCLUIIINHBI U UX MPHIOKCHUS B
enuHoe 1enoe. [IoaToMy BakHO aTh BO3MOKHOCTH IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMaTHKHU U HUCIIOJIB30BATH €T0 Ul BBIPAXKCHMS CBOMX MBICIECH. [pyruM Ba)KHBIM IIPU3HAKOM
MaTeMaTUKU KaK HayKd CcJeayeT IpU3HaThb CBOMCTBEHHYIO € CTpOrocts OOOCHOBAaHMM U CleJOBaHUE
ONpEACIEHHBIM IIPABUJIaM IIOCTPOCHMSI JOKA3aTENbCTB. 3HAKOMCTBO C IEMEHTAaMU MaTE€MaTH4ECKON JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIJIEHUS ydallluXcs, IO03BOJIAET UM CTPOUTh CBOM PACCYXXJCHMS Ha
OCHOBE JIOTMYECKHUX MpaBui, GOPMUPYET HABBIKU KPUTUYECKOT'O MBIIIICHHS.

B kypce «Anrebpa u Hadajza MaTeMaTHYECKOTo aHalW3a» IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHbl CHOCOOCTBOBATH (DOPMUPOBAHMIO HABBIKOB IOCTPOEHHS MOJeeH
peanbHBIX CHUTYyallMi, UCCIEIOBaHMS 3THUX MOJEJed C MOMOIIbI0 amnmapara ajaredpbl U MaTeMaTH4ecKoro
aHaJIM3a, WHTEPIPETALMNA TOJYYEHHBIX PE3yJbTaTOB. Takue 3ajaHMsl BIUIETEHBI B KaXKIblil W3 DPa3AeioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepHaj Kypca IIMPOKO MCIIOJIB3YETCs Ul PEeIeHUs NPUKIaaHbIX 3a1ad. [lpu
pelIeHNH peaJIbHbIX NPAaKTUYECKUX 3a/ad ydallhecs pPa3BHBAIOT HAOMI0JAaTeNbHOCTb, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaThbcs, MCMOIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBAaTh MpoOIeMy.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIIAJHBIX 337a4 OPraHU3yeTCsl B MPOLIECCe U3 YyueHHs
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
CornacHo yuyebHomy miany B 10 —I11 xmaccax wu3ywaercss y4yeOHBIH Kypc «Anrebpa M Havaia
MaTeMaTHYECKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ceOs CIeqyIOIe OCHOBHBIE pa3ensl coepxanus: «Hucna



Y BBIYHCIICHHS», «YPaBHEHUS U HEPaBEHCTBa», «DyHKIMK 1 rpadukmy», «Hauana MareMaTn4eckoro aHaan3ay,
«MHOXKeCTBa U JIOTUKa.

B VYuebnom miaHe Ha u3ydyeHHEe YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 xnaccax oTBoauTCs 4 yueOHBIX yaca B HEJEIO B TEUEHHE KaXJO0ro rojga oOy4eHus, BCETo 3a JBa rojaa
oOy4yenuss — He MeHee 280 yueOHBIX 4acoB.

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

OcBoenue yueOHOTO npeameTa «Anredpa U Havajga MaTEMaTUYECKOTO aHalu3a» JOJDKHO 00ecredrBaTh
JOCTHKEHHE HAa YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs CICIYIOMINX JIMYHOCTHBIX, METANpPEIMETHBIX H
MpEeAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3yAbTATEIOCBOCHHS MPOTPAMMBI YU€OHOTO TpeameTa «MareMaTrkay XapakTepu3yrTCs:

['paxxaHCKO€ BOCIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIUK O0YUYaIOIMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
poccuiickoro o0ImecTBa, MPEACTABICHHEM O MaTEeMaTUYeCKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3TUUHBIX
CTPYKTYp, SBJIGHHUHM, TMpoLENyp TpaxJaHCKoro oOmiectBa (BBIOOpBI, OHPOCHI M Ip.), YMEHHEM
B3aMMO/ICHICTBOBATH C COIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIMSIMU U HA3HAUCHUEM .

[TaTpuoTHYecKoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakIaHCKOW MACHTHYHOCTH, YBAXKEHHUS K MPOIIIOMY U HACTOSIIIEMY
POCCUHCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHWEM K JIOCTH)KEHHUSM POCCHMCKHX MAaTeMaTHKOB U
POCCHIICKOM MaTEMAaTHYE€CKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B APYIUX HAyKaX, TEXHOJIOTHSX,
chepax SdKOHOMHKH.

JlyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pOCCHUHCKOTO Hapoaa; chHOpPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHWs, 3TUYECKOIO IIOBEJEHHUs, CBSI3aHHOIO C IPAKTHUYECKHUM NPUMEHEHUEM JOCTH)KEHUN HayKH |
NeSITEeNIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYUBOIO OYAYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIECHHEM K MHpPY, BKIIIOYas 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEN, 0OBEKTOB,
3a/1a4y, PELICHHM, pPACCY)KIECHHUW; BOCIHPUUMYHMBOCTBIO K MATEMAaTHYECKHMM acCleKTaM pPa3jiN4YHbIX BUIOB
HCKYCCTBa.

Pu3nYecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHMSI NPUMEHSITh MaTeMaTHYecKhe 3HaHUs B MHTEpecax 3/I0POBOTO H
Oe3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHUE,
cOaaHCUpPOBAaHHBIA pEKUM 3aHSATHM U OTHAbIXa, peryiaspHas Qu3uyeckas AaKTUBHOCTH); (HU3UYECKOTO
COBEPILEHCTBOBAHUS P 3aHATUSX CIIOPTUBHO-03I0POBUTEIIBHON JEATENBHOCTHIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K pa3IMuHbIM cdepam
npodeccuoHaNbHON eATeNbHOCTH, CBS3aHHBIM C MAaTEMaTUKON M €€ MPUJIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIH BpIOOp Oyayiel nmpodeccuu U pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIaHbI; TOTOBHOCTBIO U
CIOCOOHOCTBIO K MAaTeMaTUYecKOMY OOpa30BaHHI0O M €aMOOOpa30BaHHIO Ha MPOTSDKEHUU BCEM KU3HU;
TFOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILICHUH NMPAKTUUYECKHUX 33/1a4 MAaTEMaTU4YE€CKOI HalPaBICHHOCTH.

OKOJIOTMYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTHYECKOW KYIbTYphl, MOHUMAHUEM BIHUSHHS COIHAIBHO-PKOHOMUYECKHX
MPOLIECCOB HA COCTOSHUE TMPHUPOJAHON M COLMANBHOM Cpelbl, OCO3HAaHHWEM TN00aTbHOTO XapakTepa
AKOJIOTHUECKUX MpOoOJeM; OpUEHTAled Ha MPHUMEHEHHEe MaTeMaTHUeCKHX 3HAHUW JUIS pelleHus 3anad B
obnacTu OKpyXaromiel cpeipl, MUIAHUPOBAHUS TOCTYNKOB U OLIGHKH HMX BO3MOXXHBIX TOCIEICTBUN JUIs
OKpYKaroILEen Cpeibl.

LleHHOCTH Hay4YHOTO MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
OOIIECTBEHHON MPaKTUKH, TTOHUMaHHWEM MaTeMaTH4eCKOW HayKd KakK cgepbl YelOBEYECKOUH NesSTeNbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAYMMOCTU JIs Pa3BUTUS LMUBUIM3ALMU; OBJIAJCHUEM SI3bIKOM MATEMaTUKH U
MaTeMaTHYeCKOM KyJIbTYpOl KaK CpEeJCTBOM IO3HAHUS MHPA; TOTOBHOCTBIO OCYHIECTBISATh IMPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.




METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIle  Pe3ylIbTaTBIOCBOCHUS ~ MpOrpaMMbl  ydeOHoro  mpeamera  «MareMmarukay
XapaKTEpPU3YIOTCSl  OBJAJECHUEM  VHUBEPCANbHLIMU  NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHIMU
KOMMYHUKAMUGHBIMU OCiCMBUAMU, YHUBEPCAIbHLIMU PEZYIAMUBHBIMU OCUCTBUAMU.

1) Vnusepcanvnvienoznasamenwvnvie Oeiicmeus, obecneuusaiom @Gopmuposanuedazo8biXxkOSHUMUGHBIX
npoyeccos obyuarowuxcs (0coeHue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUpda, NpUMeHeHue I0SUYecKuXx,
ucce008amenbCKux onepayutl, ymenuti pabomams ¢ ungopmayuet).

ba3oBbi€ JIOTHYECKHE ACUCTBHUS:

® BEISBJISITH W XapaKTePU30BaTh CYIISCTBEHHBIC NPHU3HAKM MAaTEMaTUYECKHX OOBEKTOB, IOHSATHH,
OTHONIICHUIA MEXIy MOHSATUSAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH, YCTaHABIWBATH CYIICCTBECHHBIN
MIPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JUIsl 000OIICHHS U CPABHECHMSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIHPOBATH U TIPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIHHBIC U OTPUIIATEIIBHEIE,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

® BBLIABJIATH MATEMATHUYSCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W TMPOTHBOPEUYHUs B (haKTax, JaHHBIX,
HaAOJIOJICHUSAX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHIA;

& JIeNaTh BBIBOJIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHUMH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

® T[POBOJUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX YyTBEPKJICHUH (TIpSIMBIE H OT
MPOTUBHOTO), BBICTPAMBATH APTYMCHTAIMIO, TPUBOAWTH TPUMEPHI W KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CYXICHHS M BBIBOJIBI;

e BbIOMpaTh crOCO0 perieHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUs], BHIOMPATh
HanboJIee TTOAXO NN C YIETOM CAaMOCTOSTEIEHO BBIICTICHHBIX KPUTEPHUER).

ba3oBbIe nccieoBaTeNIbCKUE ICHCTBUS:

® HCIIOJIb30BaTh BOTPOCHI KaK MCCIICJOBATEILCKUH WHCTPYMEHT IMO3HAHUS; (OPMYIMPOBATh BOIPOCHI,
¢ukcHpyOImye MPOTHBOPEUHE, NPOOJIeMy, yCTaHABIMBAaTH HCKOMOE M JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

® IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIEIOBAHUE IO YCTAaHOBJIEHUIO
0COOEHHOCTE MaTeMaTH4YeCKOro 00BbEeKTa, SBJICHUS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXAyoObeKTaMH,
SIBIICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOSITENHHO (OPMYIIUPOBATH 00OOIIEHHUS U BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOIOICHMUS,
UCCIIEIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 00001IEHNII;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIIBUTATh MPEATNOI0KEHHS O €ro pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanueii:

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

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMaTU3UpPOBATH U
HUHTEPIPETUPOBATH HHPOPMAIIHMIOPA3IUYHBIX BUAOB U (OPM MPECTABICHUS;

® CTPYKTypUpOBaThb HWH(MOPMALIMIO, TMPEACTABIAT, €€ B Ppa3iIuyHbIX (Qopmax, WLIIOCTPUPOBATH
rpagu4ecKu;

® OILICHMBATh HAJEKHOCTH HHPOPMAIMH [0 CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHueepcanbHbleKOMMYHUKAMUBHBLEOCTICMBUSL, 00eCneuu8aiomchopMUPOSaAHHOCHb COYUATbHBIX
HABBLIKO6 o6yqai0muxc;z.

OO0reHue:

® BOCIPUHUMATH U (GOPMYIHPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LIETISIMHU OOILIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y
pelieHus 3a1a4, KOMMEHTUPOBATh MOTYYeHHBIN pPe3yibTar;

e B x0Jle OOCYKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TEeMbI, MPOOJIEeMBI,peraeMoi
3a/la4uM, BBICKA3bIBaTh HJIEH, HAICJICHHbIC HA TIOMCK PEIICHHS; COMOCTABISTh CBOM CYXJICHHUS C CYXICHUSIMH
JIPYTUX YYaCTHUKOB JHaliora, OOHapyXKHBaTh pPa3IMYUE U CXOACTBO TMO3UIMN; B KOPPEKTHOU (opme
(dbopMyITHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® IPEJICTABIISITH PE3YJIbTATHI PEIICHUS 3324, SKCIIEPUMEHTA, UCCIIeIOBaHUS, MPOESKTA; CAMOCTOSTENIEHO
BBIOMpATh (JOpMAT BBICTYIUJICHHSI C YUE€TOM 3a7a4 MPe3eHTAIlN U 0COOCHHOCTEH ayAUTOPHH.

COTpyIHHYECTBO:

® [IOHUMATh M HUCIOJb30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUAYATbHOM PabOTHI MpU peIICHUH
yLIe6HbIX 3aaa4, HpI/IHI/IMaTI: ICJIb COBMCCTHOI‘& JACATCIBHOCTH, HJIaHPIpOBaTb OpFaHI/I3aLII/IIO COBMCCTHOI‘&




paboThl, pacrpenensiTs BHABI padoT, TOrOBapUBATHCS, 00CYXAATh MPOIECC M Pe3ynbTaT paboThl; 0600mIaTh
MHEHHS HECKOJILKUX JTIOJICH;

® Yy4acTBOBAaTh B IPYMNIIOBHIX opMax paboTsl (00CykaeHUs,, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD» H
T.I.); BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOM JECWCTBUS C JPYTUMH WiCHAMHU KOMAaHJBI,
OILICHUBATh KayeCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CHPOPMYIHMPOBAHHBIM YIaCTHHUKAMH
B3aUMOJCUCTBUS.

3) Vuusepcanvnviepecynamusnvleoeticmeusi, obecneuusarom Gopmuposanue cCMolCl08blX YCMAHOBOK U

IHCUSHEHHBIX HABLIKOS TUYHOCU.

CaMoopraau3anus:

® COCTaBIISITh IUIAH, aJrOPUTM PEIICHUS 33a4d, BBIOMPATH CHOCOO pemieHHs] ¢ YIETOM HMEIONIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOM HH(pOpMaLIUU.

CaMOKOHTPOJIb:

® BIQJICTh HAaBBIKAMHU II0O3HABATEIbHOH pe(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBHHA U
MBICIIUTEIBHBIX MPOIIECCOB, HX PE3YIbTATOB; BJIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIecca
pe3yJiibTaTa penieHusl MaTeMaTHIeCKOW 3a/1a9H;

® TIPCIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/1ad¥, BHOCUTh KOPPEKTHUBHI B
JeSITETbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAl ICHHBIX OMIHOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3YJIbTaTa IEIH W YCIOBUSAM, OOBSICHATH MPUIMHBI JOCTHKCHUS WIH
HEJOCTHKCHHSI PE3YJIbTATOB JICATEILHOCTH, HAXOIUTh OITMOKY, 1aBaTh OTICHKY TPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

10 kiaacce
Yucjia 1 BbIYUCJICHUSA

e (CB0O0OOJHO oOmEpPUPOBATh MOHATHAMHU: paAlMOHAIBHOE YHCIO, OCCKOHEUHAs NEpHOIUYEcKas IpoOb,
MPOIICHTHI, UPPANMOHATHHOE YHCIIO0; MHOXKECTBA PAIMOHAIBHBIX W JICUCTBUTEIIBHBIX YHCEI; MOJYJIb
JNEUCTBUTEIILHOIO YHCIIA.

e [lpumeHsATH IpoOU M MPOIEHTHI AJIA PEIICHUs MPUKIATHBIX 3aJa4 U3 Pa3IMYHBIX OTpaciei 3HAHWHA U
peanbHOM KU3HHU.

e [lpumeHsATs TPUOMMKEHHBIC BBIYUCIICHUS, IMPaBUJia OKPYTJICHUS, NMPUKUIKY M OLEHKY pe3yJbTara
BBIYHCIICHUH.

e (CB00OJHO OmEpHUPOBATH TMOHATHEM: CTENEHb C IIEJBIM TOKa3aTejeM; HCIOJb30BaTh IOJIXOSIIYIO
(dhopmy 3amucH ACHCTBUTEIBHBIX YHCEIT JUIsl PeIICHUS MPAKTUUECKHUX 3a/1a4 ¥ TIPEJICTABIICHUS IaHHBIX.

e (CB000JHO OTIEPHPOBATH MOHATHEM: apU(DMETHICCKHI KOPEHb HATYPAJIbHOM CTETICHH.

CB00OOHO OTIEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHAIBHBIM ITOKA3aTEIIEM.

CB0OOIHO OTIEpPUPOBATH MOHATHAMHU: JIOTapU(PM YKCTIa; TECATUUYHBIE U HATYypaJbHbIE JOTapu(MBI.

CB0OOTHO OIIEPUPOBATH MOHATHAMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa.

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

YpaBHeHNs 1 HEPABEHCTBA

e (CB00OAHO OMEPUPOBATH MOHATHAMMU: TOXKJIECTBO, ypaBHEHNE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPAaBHEHUS
U YPaBHEHUA-CIIEICTBY;PABHOCUIIBHBIE HEPABEHCTBA.

e [IpuMeHATH pa3IUYHbIE METOJAbl PEUICHHS PALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX YpPaBHEHUH;
MIPUMEHATH METOJL UHTEPBAJIOB JUISl PELLICHUs HEPABEHCTB.

e (CB00OAHO OmEpUpPOBaTh MOHATHSMU: MHOTOWIEH OT OJHON NEePEMEHHOW; MHOTOWIEH C ILEJIbIMU
KO3 pUIIMEHTaMH, KOPHU MHOIOWIEHA; MPUMEHSTh JeJIeHHe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera mis pemenus 3anad.

e (CBo0oaHO omepupoBaTh MOHATHUSAMH: CHUCT€Ma JMHEHHBIX YpaBHEHHWH, MaTpulla, OIpeIeuTeNhb
MaTpulbl 2 X2 M €ro reOMETPUYECKHIl CMBICI; HCIOJIb30BAaTh CBOMCTBA ONpENENUTENs 2 X 2 Juid
BBIYUCIICHUS €TI0 3HAYEHMUs, IPUMEHATH ONPEACIUTENN U PELICHUS CUCTEMBI JIMHEWHBIX YPaBHEHMUI;
MOJIENIMPOBATh pEaJbHBIE CHUTyallUd C IIOMOIUBI0 CUCTEMBbl JIMHEHHBIX YpPaBHEHUH, HCCIIEN0BATh
IIOCTPOCHHBIE MOJEIU C IMOMOULIBI0 MATpULl M OIpPEACIUTENEH, HHTEPIPETUPOBATh I10TYyYEHHBIN
pe3ynbTar.

e lcnonp30BaTh CBOKWCTBA ACHCTBUN C KOPHAMU IS IPE0Opa30BaHUS BIPAXKECHUI.



BbImonHATE 1peoOpa3oBaHUS YHCIOBBIX BBIPAKEHUH, COACPIKAIIMX CTENEHW C PpPalHOHAIBHBIM
MIOKA3aTeIEM.

Hcnonp3oBathk cBOKCTBA Jorapu(MoB i peoOpa3oBaHus JOrapu(pMHUUIECKUX BEIPAKECHUH.

CB0OOJHO ONEpHPOBATH MOHATUAMHU: HpPpALHOHAIBHBIC, I[OKAa3aTeJIbHBIE W JOrapupMHUECKHUE
YpaBHEHHUS; HAXOAUTh MX PEIICHUS C IOMOIIbIO PaBHOCHIIBHBIX MTEPEX0I0B MM OCYILECTBIISAS TPOBEPKY
KOpHEH.

[IpuMeHsATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIBI sl MPeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPAXKCHUI.

CB0OOHO oOMEpUpPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPHUMEHSATh HEO0OXOIAMMBIE
(bopMyIBI 111 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPAaBHEHUH.

MogenupoBaTh peaibHBIE CHUTYallMM Ha S3BIKE alureOpbl, COCTABJIATH BBIPAKCHHS, ypPaBHEHHUS,
HEpPaBEHCTBA [0 YCIOBHIO 33Ja4M, MCCIEAOBATh IIOCTPOSHHBIE MOJEIH C HCIIOJIb30BAHUEM ammapaTa
areOphl.

DyHKIUHN U Tpa@uKH

CB0oOOJIHO omepupoBaTh MOHATUSAMHU: (YHKIUS, CHOCOObI 3agaHusl (YHKIHMH; B3aUMHO OOpaTHbIE
GyHKIMM, KOMMO3uLUs (YHKIMM; rpa@uk (GYHKIMH; BBINOJHSITH JIEMEHTapHblE NpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

CB0OOOJIHO OmepupoBaTh MOHATUAMU: 00JACTh ONPEAENIEHUS U MHOKECTBO 3HAYEHUH (YHKIIMH, HYJIH
(GYHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CBOOOJTHO OmepupoBaTh MOHATUSAMU: YETHbIE UM HEUYETHbIE (QYHKIHMHM, NEPUOAUYECKUE (PYHKIIHH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIIMHM, MaKCUMYMbl ¥ MHUHUMYMbI (YHKIMH, HaubOosblee u
HauMeHblIIee 3HaueHUuEe PYHKLINU Ha IPOMEXKYTKE.

CBOOOIHO OmepHpOBaTh MOHSTUAMU: CTENEHHass (DYHKUHMS C HATypalbHBIM M IEJbIM MOKa3aTeleM,
rpaduk cTeneHHON (PYHKIUU ¢ HATypaJbHBIM M LEJIbIM MO0Ka3zareaeM; rpaduk KOpHs N-0i CTeneHu Kak
(GyHKIMHM 00paTHOM CTENEeHHU C HaTypallbHbIM MOKa3aTelIeM.

OmnepupoBaTh MNOHATUSAMH: JIMHEWHHas, KBaJgpaTWU4Has M JPOOHO-TMHENHass (QYHKIMH; BBINOJIHAThH
3JIEMEHTAapHOE MCCIIEIOBAHUE U TOCTPOEHHUE UX I'PapUKOB.

CB000OAHO omepupoBaTh MOHATUSAMU: IOKa3aTeNbHass U Jorapudmuyeckas (PyHKLIUHU, UX CBOWCTBA U
rpauKy; UCIOJIb30BaTh UX rpaUKU AJIS PEICHUs] ypaBHEHUI.

CBoOomHO  omepupoBaTh  MOHATHSMM:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,  OIpEAEICHHE
TPUTOHOMETPUUECKUX (PYHKLIUH YHUCIOBOTO apryMeHTa.

Hcnonb3oBate rpaduku GyHKIUHN A1 MCCIEe0BaHUS IPOLIECCOB U 3aBUCUMOCTEH IpU pellieHUH 3a/1a4
U3 Jpyrux y4eOHBIX MPEIMETOB U pPEalbHOM XU3HH; BbIpaXaTh (HOPMYIaMU 3aBHUCUMOCTH MEXIY
BEJIMYUHAMU.

Hauaja maTeMaTHYeCKOI0 aHAJIU3a

CBoOOHO oOmepupoBaTh MOHATHAMH: apuMeTHUYecKas W IeOMETpHUYecKas Imporpeccus, OECKOHEYHO
yOBIBaIoOIasi reoMeTpuyecKasi MPOrpecCHst; IMHEHHBINA U SKCIIOHEHIIMATIBHBIA POCT, (OPMYIIa CIOKHBIX
IPOLIEHTOB; MMETh NIPECTABJICHUE O KOHCTAHTE e.

Hcrionp30BaTh Mporpeccuu Jisl peiieHHs peabHbIX 3aa4 MPUKIAJHOTO XapakTepa.

CB00OOHO OmepupoBaTh MOHATHIMU: IMOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/IaHHs TOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE M  OTpPaHMYCHHBIE  MOCIIEAOBATEIIFHOCTH,  IOHMMAaTh  OCHOBBI  33apOXKICHUS
MaTeMaTH4YecKOro aHaJIu3a KaK aHainn3a OECKOHEYHO MaJIbIX.

CB00OOJHO ONEpHPOBaTH IMOHSATHAMHU: HENPEpPBIBHBIC (YHKIMHU; TOYKU pa3pbiBa rpaduka (QYHKIIHH;
aCUMIITOTHI Irpaduka GyHKIUH.

CBo6oHO omepupoBaTh MOHATHEM: (YHKLHUS, HENpepblBHAs Ha OTpE3Ke; IPUMEHSTh CBOMCTBa
HENpepbIBHBIX (QYHKIMN AJIS pelIeHus 3a1au.

CB00601HO OnIepUpPOBATh MOHATUSAMU: TIepBasi U BTOpasi MPOU3BOHbIE (QYHKIINHU, KacaTeabHast K rpaduky
GyHKIHH.

Bbruncnare npou3BOJHBIE CYMMBI, MPOM3BEAEHUS, YaCTHOIO M KOMIO3ULUHM JBYX (YHKIMHA; 3HATH
MIPOU3BO/IHBIE DIIEMEHTAPHBIX (QYHKITUH.

Hcnonbs30BaTh TeOMETPUUECKUH U (PU3NUECKUN CMBICI IPOU3BOTHOMN IS pEIIeHUs 3a/1ay.

MHo:xecTBA U JIOTHKA

CB00601HO ONIEpUPOBATh MOHATUSAMH: MHOXKECTBO, ONIEPAIIMH HA/l MHOKECTBAMHU.
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN alIapaT Uil ONUCAaHUs PEaJbHBIX IPOLECCOB U SBICHUH,
IIPU PELICHNUH 33124 U3 IPYTUX YUEOHBIX PEAMETOB.



CBOOOIHO oOmepupoBaTh TOHATUSMU: OIPEACICHHE, TeopeMa, ypaBHEHHUE-CIEICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00BEKTA, TI0KA3aTeIhCTBO, PABHOCUIIBLHBIC YPABHEHHS 1 HEPABEHCTBA.

11 xkaacc
‘:[nc.na M BBIYUCJICHUA

CB0OOTHO OTIEpUPOBATH TIOHATUSAMU: HATYPAITBLHOE U IIEJI0€ YKMCIIO0, MHOXKECTBA HATYPATBHBIX U IEIBIX
YHUCEJN; MCIOJb30BaTh Mpu3Haku aenuMoctu menbix uuces, HOJ u HOK nHartypanbHbIX umcen s
peLIeHMs 3a/1a4, IPUMEHSATh alropuT™M EBKIHMaA.

CB0OOOTHO ONIEPUPOBATH MOHSATUEM OCTATKA M0 MOIYITIO; 3aIIMCHIBATh HATYPAIbHBIC YUCIIA B PA3TUIHBIX
MO3ULUOHHBIX CUCTEMAX CUUCIICHHUS.

CBOOOJTHO OIEpPUPOBATh MOHATHSIMH: KOMIUICKCHOE YHCIO M MHOXECTBO KOMILJICKCHBIX YHCET;
MPEACTABIIAT KOMIUJIEKCHBIE YMCIIa B aireOpandeckol W TPUTOHOMETPUUECKOW (opme, BBIIOIHSITH
apudmMeTHUecKue onepau ¢ HUMU ¥ H300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YPaBHeHI/IH N HEPABCHCTBA

CBOoOOIHO omepupoBaTh MOHATUSAMU: HppalOHalbHbIE, IOKa3aTeabHble M Jorapudmuyeckue
HEPABEHCTBA; HAXOJAUTh UX PEUICHUS C TOMOIIBIO PABHOCUIIBHBIX ITEPEX0/I0B.

OcymiecTBiATh 0TOOP KOPHEH NMPH pelIeHUH TPUTOHOMETPHUUECKOTO ypaBHEHHUSI.

CB0oOOIHO omepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOAMMBIE
(GopMyIIBI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBOOOIHO omepupoBaTh MOHSTUSIMM: CHUCTEMAa M COBOKYINHOCTb YpPaBHEHUH U HEPaBEHCTB;
PAaBHOCHJIBHBIE CHUCTEMBl M CHCTEMBI-CIEACTBUS; HAXOAUTh PEHIEHUS CHCTEMBI U COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHAIBHBIX, TOKa3aTENIbHBIX U JIOTapU(PMUUECKHX YpaBHEHUI 1 HEPABEHCTB.
Pemarts panmonanbHble, HppallMOHATILHBIE, TOKA3aTENbHbIE, JIOTAPU(PMUUYECKHE U TPUTOHOMETPHY ECKUE
YPaBHEHUS U HEPABEHCTBA, COAEPIKAILME MOAYIIH U TAPAMETPHI.

[IpumensaTs rpadguueckue METOAbI JUIsl pElIeHHs YpaBHEHUH W HEPaBEHCTB, a TaKke 3aaad c
rapamMeTpamu.

MogenupoBaTh peajbHbIE CHUTyallMM Ha s3bIKE aiureOpbl, COCTaBJIATh BBIPAKCHMS, YpPaBHEHHS,
HEPABCHCTBA W MX CHCTEMBI II0 YCIOBHUIO 3aJadd, HCCICNOBAaTh IIOCTPOCHHBIE MOJICIU C
UCIOJIb30BAHUEM allllapara ajareOpsl, THTEPIPETUPOBATH MOTYYCHHBIH pe3ysbTar.

DOyHKUUM U rpaduKu

Crpoutp rpadukyd KOMOO3MLIMUA (YHKIHMA C TOMOILIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS M CBOMCTB
KOMITO3UIIMH IBYX (DYHKLIHH.

Crpoutb reomeTpuyeckue 00Opas3bl ypaBHEHUN U HEPABEHCTB HA KOOPIMHATHON TUIOCKOCTH.

CB0OOOIHO ONIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUYECKUX (DYHKITHI.

[IpuMeHATh GYHKUUU I MOJACTUPOBAHUS U UCCIIEI0OBAHUS PEATbHBIX MPOIIECCOB.

Hauaja MmaTeMaTHYeCKOI0 aHAJIU3A

Hcnionp30BaTh MPOM3BOIHYIO [UIS HCCIEAOBAHHS (DYHKIIMA HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoute HanOosbIiee 1 HaMMEHbLIEe 3HaYeHUs (PYHKIMY HENPEPHIBHOM Ha OTPE3KE.

Hcnonp30BaTh MPOW3BOIHYIO JUIS HAXOXKACHHS HAWJIY4IIErO PEHICHUS B NPUKIAIAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKHUX, 3a/lauax, Ul ONPEAeNICHNUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3alaHHOTO
dbopmynoit miu rpadpukom.

CBoOogHO omepupoBaTh MOHSATHAMHU: NEpBOOOpas3Hasi, ONpPEACNEHHBI HMHTETpal; HaXOAUTh
epBOOOpa3HbIE AIIEMEHTAPHBIX (PYHKUUI U BRIYUCIATH HHTErpal 1o Gopmyne Hetotona—Jleiioauma.
HaxonuTs nuomaau miockux Guryp u o0bEMBI Te ¢ MOMOIIBIO HHTErpaa.

HNmerp mpexacTaBieHHe O  MaTeMaTHYeCKOM  MOJEIMPOBAHMM Ha  TpUMEpPE  COCTABJICHHS
middepeHnanbHbIX ypaBHEHUH.

Pemate npukianHbele 3a7ayd, B TOM YHCIE COLMAIBHO-IKOHOMHUYECKOTO U (PU3NYECKOTo Xapakrepa,
CpeACTBaMHU MaTeMaTHYECKOrO aHaJu3a.

COJAEPKAHHME YYEBHOTI'O KYPCA (I1IO TOZAM OBYYEHMUA)

10 kiaace
Yucya 1 BLIYUCJICHAA

PanumoHanpHBEIC YKCIA. OOBIKHOBEHHEIE U JACCATUYHBIC ,[[pOGI/I, MMPOLCHTHI, OeCKOHEUYHEIC NepuoANICCKUC

apoou. [Ipumenenne aqpobeii ¥ MPOIEHTOB IS PEIICHUs TPUKIIATHBIX 3a/1a4 U3 PA3IMYHBIX OTpacieil 3HaHUH U
peanbHOM JKU3HHU.



JlelicTBuTeNnbHBIE YHCTa. PanuoHanbHbIE M HppalMOHANbHbIE 4ucia. Apu(pMETHYECKHE OIepaluu ¢
NEeUCTBUTENBHBIMU YHCIaMHU. MOIyib IEHCTBUTEIBHOTO YUCIIA U ero cBoiicTBa. [IpubnmkEHHbIE BEIUMCIICHUS,
IIpaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ wnenbiM mokaszareneM. buHoMm Heiotona. Mcmonb3oBanue moaxofsmed (opMbl 3amucH
JNEUCTBUTENBHBIX YACEN ISl PELIEHUs] IPAKTUYECKUX 3a7a4 U IPECTABICHUS JaHHbIX.

ApupmeTruecknii KOpeHb HaTYpalbHON CTEIIEHH U €0 CBOMCTBA.

Crenensp ¢ pallMOHAIBLHBIM [I0KA3aTEIEM U €€ CBOWCTBA; CTENEHb C IEHCTBUTEIIBHBIM I10Ka3aTEIIEM.

Jlorapudwm uucna. Coiicta iorapudma. JlecaITUIHbIE ¥ HATypalIbHBIE IOTapU(PMBI.

CuHyc, KOCHHYC, TQHI'€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOI'O APryMEHTA.

YpaBHeHUs] H HePaBEHCTBA

ToxnectBa M TOXIECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHHs. PaBHOCUIIbHbBIE
YpaBHEHUS U ypaBHEHUsA-CleACTBUSA. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEILIECHHUS LEJIBIX U APOOHO-pALlMOHAIIBHBIX YPaBHEHUI M HEpaBEHCTB. MHOTO4JICHBI
OT OJHOM mepeMeHHOM. JlelieHne MHOrouwieHa Ha MHOTOWIEH ¢ octaTkoM. Teopema be3y. MHorounensl ¢
nensiMu Koddpunnentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH, CONEPIKAIINX CTENEHU U KOPHHU.

Wppanmonanshbie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPAIIMOHATIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPaBHEHUH.

[IpeoGpa3oBanue BbIpaKEHUH, COIEPKALIUX JOrapu(MBbI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PELICHHS IOTapUPMHUUECKUX YPABHEHHH.

OcHoBHble TpuroHoMmerpuueckue ¢opmyinsl. IlpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemrenne TpUroHOMETPUYECKUX YPABHEHUN.

Pemrenne cucrem JIMHEHHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEMHBIX ypaBHEHHH. Onpenenurens
MaTpUIbl 2X2, €ro TreOMETPUYECKHA CMBICT M CBOWCTBA; BBIYMCIECHHUE €ro 3HA4YCHUs, NPUMEHECHHE
OTpENENUTENs A PELIEHUs CUCTeMbl JUHEWHbIX ypaBHEHUU. PeleHue NpuKIagHbIX 337ad C MOMOIUIBIO
CHUCTEMBI JIMHEHHBIX ypaBHeHUH. McciienoBanue mocTpoeHHON MOJIEIU C TIOMOIIBIO MATPHUIL U OTIPEACIIUTENCH.

[TocTpoeHre MaTeMaTHYECKUX MOJEIEH peaJibHOM CUTyallud C MOMONIBIO YPaBHEHUN W HEPABEHCTB.
[IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUI0O MaTEeMaTHYECKUX 33/a4 U 3a/1a4 U3 Pa3IM4HbIX obOjacTeit
HAaYKH U PeaibHOM KU3HMU.

DOyHKUUM U rpaduKu

OyHKIMA, crmocoObl 3amanus GyHKIuU. B3anmHo obparabie GyHkuun. Kommnosunus ¢ynakmuit. ['padux
dbyHKIMK. DJIeMeHTapHbIe TpeoOpa3oBaHus rpaduKoB (yHKIIHIA.

Ob6nacte ompeneneHuss M MHOXKeCTBO 3HaueHMi ¢ynkuuu. Hymu ¢ynkuun. IIpomexytku
3HAKOMOCTOSIHCTBA. UETHBIE U HeuéTHble QyHKuuU. [lepuonnyeckue pynkuuu. [IpoMekyTku MOHOTOHHOCTH
¢byakuuu. Makcumymbl ¥ MUHUMYMBL (yHKuuu. HauOonblniee M HauMeHbllee 3HAYeHHs (QYHKIMM Ha
IIPOMEXKYTKE.

Jluneiinasi, KBaJgpaTu4yHasi U JPOOHO-THHEHHAs (YHKIMU. DIEMEHTapHOE HCCIEIOBAHUE U MOCTPOCHHE
WX rpauKoB.

Crenennas ¢yHKIMS ¢ HATypaJIbHBIM U IIeNbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOpHS N-0ii CTeNeHH KakK (PyHKIMHU 0OpaTHOM CTENEHH ¢ HAaTypallbHbIM MOKa3aTelleM.

[TokazarenpHas u jorapudmuueckas GyHKIMH, UX CBOWcTBa M rpaduxu. Mcmnonb3oBanue rpadukoB
GyHKIMHA U1 perieHus ypaBHEHUH.

Tpuronomerpuyeckasi OKPYKHOCTb, ONpEICIIEHUE TPUTOHOMETPUYECKUX (PYHKIMUNA  YUCIOBOTO
aprymMeHTa.

OyHKIIMOHATbHBIE 3aBUCUMOCTH B peaibHbIX Ipolieccax U sBIeHUsX. I'paduku peanbHbIX 3aBUCUMOCTEH.
Havana maTeMaTH4ecKoro anajmsa

ITocnenoBaTeabHOCTH, CIOCOOBI 3a/JaHUs IMOCIENI0BAaTENbHOCTEW. MeToJl MareMaTH4ecKOd WHIYKLUU.
MOHOTOHHBIE ¥ OTpaHUYEHHBIE MOCIEIOBATENBHOCTH. MICTOpHS BO3HMKHOBEHMSI MaTEMAaTHUECKOTO aHaJINM3a
KaK aHaJIn3a 6ECKOHEYHO MaJbIX.

Apugpmernueckass M TeOMeTpHuUecKass mporpeccud. beckoHeuHo yObIBarolias TIeoMeTpHuecKas
mporpeccus. Cymma  OecKOHEYHO  yOBIBAalOIIedl  reoMeTpuyeckoil  mporpeccud.  JIMHEWHBI U
OKCHOHEHIMAIBHBIM pocT. Yuncno e. PopMyna CIOXKHBIX NPOLEHTOB. lcmonb3oBaHHE MPOrpeccUM JUIs
pELIEeHNs pealIbHBIX 3a7jad MPUKIIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIMU U X cBoicTBa. Touku pa3zpsiBa. AcUMNTOTHI rpadukoB (yHkuuii. CBoiicTBa
(GyHKIMH HenpephIBHBIX Ha OTpe3Kke. MeToJ| MHTepBalOB Ui pElIeHUs HepaBeHCTB. [IpuMeHeHHe CBOMCTB
HETPEepPbIBHBIX (DYHKLIUHN A7 pelIeHus 3a1a4.

Ilepas u BTOpas mnpousBogHbIC (QYHKIHMHU. OnpeneneHue, TEOMETPUUYECKHMH W (HU3UUECKUH CMBICIT
MIPOU3BOIHOM. YpaBHEHHE KacaTeabHOM K rpaduky QyHKIUH.



[TpousBoaHbIE 37eMeHTapHBIX QYHKIMH. [Ipon3BogHAS CyMMBI, TPOM3BEACHUS, YACTHOTO U KOMIIO3UIIUU
GbyHKIUH.
MHokecTBa M JIOTHKA

MHoxecTBO, OIepallMi HaJ MHOXKECTBaMHU U UX cBoicTBa. [{narpammsl Oitnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOT'O aIrlapara JJis1 ONHUCAHUs PEAIBHBIX MPOLECCOB U SBJICHUM, IIPU PELICHUU 3a/1a4
U3 IpYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOIO OOBEKTa, CIEACTBHE, JIOKA3aTENILCTBO,
PAaBHOCHUIIbHBIE YPABHEHUS.
11 kanacce

Yuciia 1 BBIYUCICHUSA

Hatypanbubie u nenvie yucna. IIpumenenue npusHakoB nenumoctd uensix yucen, HOJ u HOK,
OCTaTKOB II0 MOJYJIO, anroputMa EBKkimiauist penieHus 3a1a4 B LEJbIX YACIIAX.

KommuiekcHpie uncna. AnreOpanueckas ¥ TpUTOHOMETpUYecKas (POPMBI 3alMCH KOMIUIEKCHOTO YHCIA.
Apudmernueckue omnepalud € KOMIUIEKCHBIMM uuciaaMH. [300pakeHue KOMIUIEKCHBIX YHCeNl Ha
KOOpAMHATHOU 1uiockocTH. @opmyna Myaspa. KopHu N-o creneHn M3 KOMIUIEKCHOrO yucnia. IIpumenenune
KOMIIJIEKCHBIX YHCeN JUIsl pelieHns (PU3MUeCKuX U TeOMETPUYECKUX 3a/1au.

YpaBHeHUs1 M HEpaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YpaBHEHHHM M HepaBeHCTB. PaBHOCHIIBHBIE CHUCTEMbBI M CHCTEMBI-CIIECACTBHUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUUYECKHX YPAaBHEHMH C IMOMOUIbI0 TPUTOHOMETPHUUECKON OKPYKHOCTH.
Penrenne TpuroHOMETpUYECKNX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELIICHHUS CUCTEM M COBOKYIHOCTEM palMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMHUUECKUX YPaBHEHHH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpuMeHeHME ypaBHEHMH, CHCTEM M HEPABCHCTB K PELICHWIO MAaTeMAaTHYECKUX 3a1ad M 3a1ad W3
pasnuyHbIX 00JacTell HAyKU U PeanbHOM XKU3HU, HHTEPIPETALUs OTYYEHHBIX PE3yIbTaTOB.

DOyHKUUM U rpaduKu

I'padux xommozunmu GyHkui. ['eomerpudeckue o0pa3sl ypaBHEHUNH M HEPABEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckne GyHKIUH, UX CBOICTBA U rpadUKy.

I'papuueckue MeTOnbl pelIeHHs] YpaBHEHUH M HepaBeHCTB. I'paduueckre MeToAbl pelieHus 3a1ad C
napaMmeTpamu.

Hcnons3oBanue rpadukoB (yHKUMH A8 MCCIEIOBaHMUS IPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEILIEHUU 3aJ]ay U3 APYTUX YUEOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHre TPOU3BOIHON K MCCIeI0BaHNIO0 (YHKLIMH HA MOHOTOHHOCTb U 3KcTpeMyMbl. Haxoxenue
HauOOJIBIIEr0 U HAUMEHBIIETO 3HAYCHUH HenpepbIBHON (DYHKIIMM HA OTpE3KE.

[IpumeHeHre NPOU3BOMHON JUISI HAXOKICHUS HAWIIYYIIEro pEUICHWs B NPUKIAIHBIX 3ajadax, il
OIpeIeNIEHUs] CKOPOCTH U YCKOPEHUs Ipoliecca, 3aJaHHOT0 (GOpMyII0i Ui rpauKoM.

IlepBooOpa3Has, OCHOBHOE CBOHCTBO IHepBooOpa3HbIX. llepBooOpasHble 3JI€MEHTapHBIX (YHKIMH.
[TpaBuna Hax0XI€HHsI IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuil cMpica MHTerpaia. Beluucienue onpenenéHHOro MHTerpaina mno Qgopmyine
Herorona—IJleii6Huna.

[TpumeneHue nHTErpaia i HaXOXKACHUATUIOMAACH IOCKUX GUTYyp U 00BEMOB reOMETPUUECKUX Tell.

[Tpumeps! pemenuit auddepeHInanbHbIX ypaBHEHUH. MareMaTHuecKkoe MOJEIMPOBAHUE pPEeabHbIX
IIPOIIECCOB C MOMOIIBIO AU depeHInanbHbIX YpaBHEHUH.

TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT' O KYPCA
(110 TOJIAM OBYYEHMS)

10 kiacc (140 yacos)

HasBanmue pasgeina OcHoBHOe coaep:kaHHe pasiesia OcHoBHBIC BH/IbI AeATEeJIbHOCTH
(komuecTBO (Tembl) 00yYyarIMXxcs

4aCOB)

MHo0kecTBO MHoxecTBO, omnepanuu HaJ | Mcnmosb30BaTh TEOPETUKO-MHOKECTBEHHBIN
JEUCTBUTEIBHBIX MHOKECTBAMM M HUX  CBOWCTBA. | anmapar JJis OMMCAHMS X0Ja PEICHMS




YuCell. JnarpamMmel Olinepa—BeHHa. | MaTeMaTHYECKUX 3314, a TAK)KE PEATIbHBIX
MHoOro4sneHsl. [Ipumenenne TEOPETUKO- | TPOLIECCOB U SIBJICHUM.
PanmonaneHele MHO>KECTBEHHOT0o  ammapara i | OnepupoBaTh NOHSATHUSIMHU: PAllMOHAIBHOE
YpaBHEHHS U peleHus 3a/1a4. 4KCcI0, OeCKOHEeUHast epuoandeckas Apoos,
HEPaBEHCTBA. PauvonansHbie YUCIIA. | IPOLEHTHI; UPPALUOHAIBHOE U
Cucremsl OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, | IEHCTBUTEIBHOE YUCIIO; MOIYb
JIMHENHBIX IIPOLIEHTHL, OecKOHEUYHbIE | JICHCTBUTEIHHOTO YMCIIA; HCIO0Ab30BATH ATU
YpaBHEHUU nepuoanyeckue apodu. IlpumeHeHue | MOHATHS P MPOBEACHUU PACCYKICHUN U
(28 u) IpoOeil M TMPOIEHTOB MJsl PEIICHUS | T0Ka3aTeNbCTB, MPUMEHSITH JpoOu 1
MIPUKJIAIHBIX 3a/au. IPOLEHTHI JUI PEIICHUs IPUKIAIHBIX 3a7a4 U3
JlelicTBUTEIbHBIE YHUCIA. | Pa3JIMYHBIX OTPACiEd 3HAHUW U pealIbHOU
PannonanbHple M MppalOHANbHbBIE | KU3HU.
gyrcna. Apupmerndeckue onepanuu ¢ | Menoab3oBaTh mpuOIKEHHBIE BBIYUCICHUS,
NEUCTBUTENbHBIMU YUCIaMU. MOJynb | IpaBWila OKPYIVIEHUS, HIPUKUAKY U OLIEHKY
JNEUCTBUTEIBHOTO  4YHMCJIA W €ro | pe3yjabTaTa BBIYMCIICHHIA.
CBOWCTBA. [TpuOmwxénnpie | [IpuMeHATH pa3IMYHBIE METOAbl PELICHUS
BBIYMCIICHUS, TpaBUJIa OKPYIJICHUS, | PAlIMOHAIBHBIX M JPOOHO-PAIMOHAIBHBIX
NpUKUAKA W OLEHKAa pe3yibpTaTa | ypaBHEHUH; a TaKKE€METOJ HMHTEpBajOB s
BBIYHMCIICHUI. peuIeHusl HEpaBEeHCTB.
OcHOBHbBIE METO/IbI pelIeHUs LeNibIX U | OnepupoBaTh NOHATHAMM . MHOTOWIEH OT
JIPOOHO-PALIMOHANBHBIX YPaBHEHUN W | OJHOM MEpEeMEHHOMN, ero KOpHU; NPUMEHSATH
HEpPaBEHCTB. MHOrOWIEHbl OT OJHOW | JI€JI€HUE MHOTOWIEHA HA MHOTOYJIEH C
nepeMeHHoM. JleneHue MHOrowsieHa | ocTaTkoM, Teopemy besy u reopemy Buera mist
Ha MHOTOWIEH C OCTaTKoM. Teopema | pemeHus 3aaad.
bezy. MmHorounensl ¢ nensiMu | OnepupoBathb MOHATHAMU: cucrema
koa¢ppunmentamu. Teopema Buera. JIMHEHHBIX YpaBHEHUH, MaTpHla,
Pewrenne cucrem MMHEUHBIX OIIpeNEIUTENb MATPHLIBIL.
ypaBHEeHUH. MaTpuiia CUCTEMBbI Hcnoab30BaTh CBOWCTBA ompeaenuTens 2X2
JIMHEWHBIX ypaBHEHUN. Onpeaennurens | A BBIYUCICHUS €r0 3HAYEHHUs, NMPUMEHATh
MAaTPHUIIBI 2X2, €r0 TEOMETPUUYECKHI ONpENEIUTENN  JId  PEIICHUS  CUCTEMBbI
CMBICII M CBOMCTBA;BBIYNCICHHUE €TI0 JIMHEHHBIX YPAaBHECHUN.
3HAYEHMS; IPUMEHEHUE onpenenurens | MoaeJaupoBaTh peajbHbIE CUTYalluu ¢
JUISl pELIEHUS CUCTEMBbI JIMHEMHBIX MIOMOILIBKO CUCTEMBI INHEWHBIX YPABHEHUH,
ypaBHeHUH. Pemenne npuknaaabix HCCJIeI0BATH [IOCTPOCHHBIE MOJEIIN C
3a/1a4 C IOMOILBIO CUCTEMBI MIOMOILIBIO MaTPUI] U OIIpEAEIIUTENEH,
JIMHEWHBIX YPABHEHUN HHTEPNPETHPOBATH ITOJYYCHHBIN pPE3yIbTaT
OyHKIMU U OyHK1Ms, criocoObl 3aganus GyHKkuuu. | OnepupoBaTh NOHATHAMM: QYHKITHS,
rpaduku.Crenenna | BzaumHo oOpatHble (yHKIINAH. crocoObl 3a1aHus QYHKIIMH; B3aUMHO
g QyHKIUSA C Kommnosunus ¢yukuwmii. ['padux obOpaTHble GYHKIMH, KOMIIO3ULIUA (HYHKIIHUH,
LEJIbIM GbyHKIMH. DIIeMeHTapHbIe rpaduk ¢pyHKuMU, 00JaCTh ONIPENICICHUS U
MOKa3aTeaemM npeoOpazoBanusi rpa@uKoB PYHKIUNA. | MHOKECTBO 3HAUCHUN (DYHKIIMH, HYIU
(12 4) OO6nacTh onpeAeneHuss © MHOXKECTBO | (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

3HaueHud ¢ynkuuu. Hynmu ¢pyHkmm.
[IpomMexXyTKH 3HaKOTIOCTOSIHCTBA.
Ué&rHble 1 HeUETHBIE QYHKIINU.
[lepuoanveckue GyHKIUH.
IIpomexxyTK MOHOTOHHOCTH
¢dbyHKIIH. MakCUMyMBbl 1 MUHUMYMBI
¢ynkuuu. Hanbospiee 1 HauMeHblee
3Ha4YeHHe (QYHKIUHU HA IPOMEKYTKE.
JluneitHas, KBaapaTuyHas W JAPOOHO-
TUHeWHas (YHKUMU. DJIeMEHTapHOe
HCCIIE0BaHuE u IIOCTPOEHUE
rpauKoB 3TUX QYHKLUH.

Crenenp ¢ LenbIM  IOKa3aTeleM.
bunom HeroroHa.

CrenenHast (YHKIMS C HATYpaJbHBIM
U UeJbIM Nokasarenem. E€ cBolicTBa u

rpaduk

JUHEeNHas, KBaJlpaTU4Hasi, IpoOHO-JIMHEeHHAs U
cTerneHHast (pyHKIMH.

BbINOJIHATHL 3J€MEHTapHbIe MpeoOpa3oBaHUs
rpauKoB QYHKIH.

3HaTh U yMeTh JOKA3bIBATh YETHOCTD WIIN
HEUETHOCTh (PYHKIMH, IEPUOTUIHOCTh
(GYHKIIUN, HAXOAUTb IPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI 1
MUHUMYMBbI (PYHKITUH, HauOoJIbIIee U
HalMEHblIlee 3HaueHue QyHKIIMU Ha
IIPOMEKYTKE.

®opMyIHpPOBATh HUWLTIOCTPHPOBATH
rpa¢gu4ecKMCBONCTBA JIMHENHOM,
KBaJIpAaTUYHOM, TPOOHO-TMHEWHOU U
CTETIEHHON (YHKITHIA.

Beipaxkats (popmMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.




3HaTh onpesesieHHe H CBOMCTBA CTEIIEHU C
LEJIBIM MTOKa3aTeseM; MOAX0 IS0 GopMy
3anMcH JEHCTBUTENBHBIX YACEN JIISl PELICHMUS
IPAKTUYECKUX 33134 U IPEJCTABICHUS JaHHBIX

Apudmernueckuii | Apupmernueckuii KOpeHb | PopMyJIHPOBATH, 3alMChIBATD B
KOpEHb N-01 HAaTypaJbHOW  CTENEHM U €ro | CAMBOJIMYecKkod ¢opMe U HCIOJIB30BaTh
CTCIICHH. CBOMCTBA. CBOMCTBA KOPHSA n-oi CTCICHU s
Wppaunonansusie | [IpeoOpazoBanus YUCIIOBBIX | MPeoOpa30BaHUs BEIPAKECHHUH.
ypaBHEHUS BBIpaKEHUH, cojepxamux creneHu u | Haxoaurs peleHust UppaliOHAIBHBIX
(18 1) KOPHH. YpPaBHEHUH € IIOMOIIBIO  PAaBHOCHIIBHBIX
Wppannonansubie YpaBHEHUS. | IEPEXOJIOB MM  OCYIIECTBISAS  INPOBEPKY
OcHoBHbIE METO/IbI pelieHus | KOpHeil.
HMppaLMOHAIBHBIX ypaBHeHull. | CtpouTbrpaguk  QyHKIMM  KOpHA  N-oif
PaBHOCUIIbHBIE TTEPEXO/IbI B PELIEHUU | CTENEHU KaK 0OpaTHOW JUisl GYHKLIMU CTEIIEHU
HppalMOHAIIbHBIX YpaBHEHUI. C HaTypaJbHBIM IOKa3aTeIeM
CpoiictBa u TrTpaduk KOpHA N-0i
CTeNeHH Kak (yHKUUU OoOpaTHOMN
CTENEHU C HATYPaJIbHBIM MOKa3aTesIeM
[TokazarenbHast Crenenn c panoHaabHbIM | @OpPMYJIHPOBATH OINpe/ieJieHHe CTENEHH C
GyHKIMS. IIOKa3aTeseM U €€ CBOMCTBA. palrOHAIBHBIM MOKA3aTEIEM.
[TokazarenbHbIE [lokazarenbHas GpyHKIMS, €€ cBOMCTBA | BbImOMHATH MpeoOpa3oBaHus  YHUCIOBBIX
ypaBHEHUS u rpaduk. Vcnonb3oBaHue rpaduka | BRIpaKEHUI,  COJAEpKallMX  CTENEHu ¢
(10 v) (GYHKIMY TS peleHus] ypaBHEHUH. palroOHAIBHBIM MOKA3aTeJIEM.
[Toka3arenbHbIe ypaBHeHus. | Mcnob30BaTh 1HM(ppPOBBIE pecypebl U
OcHoBHbIE METO/IbI pelieHus | mocTpoeHus rpaduka nokazareabHOU QyHKINUN
ITOKA3aTENbHBIX YPAaBHEHHU Y U3Y4EHHUS €€ CBOMCTB.
HaxoauTh pemeHusinoKka3aTesbHbIX
ypaBHEHUH
Jlorapudmuueckas | Jlorapudm uncia. CoiicTBa JlaBaTh onpenesieHue iorapudma 4ncia;
byHKIIHS. norapudma. JlecaTuunsie u JIECATUYHOTO ¥ HATYPaJIbHOTO JIoTapudma.
Jlorapudmudeckue | HaTypaibHBIC JTOTAPU(DMBL. Hcnoan3oBaTh cBOICTBA JOTrapu(hMOB
yYpaBHEHUS [IpeoOpazoBaHue BBIpAKEHUH, UIsITpeoOpa3oBaHusl JIOTapu(PMUIECKUX
(18 ) coJiepKaIiux Jorapudmel. BBIpaKCHUI.
Jlorapudmuueckas GyHKIU, €€ Crpoursp rpaduk sorapupmMudeckont GyHKIIUN
cBolicTBa U rpaduk. Mcrnonp3oBanue KaK 0OpaTHOH K MOKa3aTeIbHOU 1
rpaduka GYHKIUH JUIs peLeHHs UCII0JIb30BaTh CBOMCTBA JOrapu(PMUUECKON
YPaBHEHHUH. (GYHKIUY JUIs peleHus 3a/1a4.
Jlorapugmuueckue ypaBHEHHUsL. Haxoauths  pemieHus  JorapupMUUECcKUX
OcHOBHBIE METOBI YPaBHEHUI €  TIOMOINBKO  PaBHOCHJIBHBIX
pereHusuiorapupMuIeckux IIEPEXOJI0OB MU  OCYILECTBIASA  IPOBEPKY
ypaBHEHUI. PaBHOCHUIIBHBIE ITEPEXOIbI | KOPHEH
B PELIEHUH JIOTapu(PMUIECKUX
YPaBHEHUM.
Tpuronomerpuueck | CuUHyC, KOCUHYC, TAHT€HC U JaBaTh onpeneneHus CUHyca,
€ BBIPAXEHUS H| KOTAHIE€HC YUCIIOBOTO apryMEHTa. KOCHHYCa,TAaHI'€HCa U KOTAaHI'€HCA YUCJIOBOTO
ypaBHEHUS ApKcuHYC, apKKOCUHYC M apKTaHI'€HC | apryMEHTa; a TaK)XKe apKCUHYyca, apKKOCHUHYCa
(22 9) YHUCJIOBOT'O apryMEHTa. Y apKTaHI'€HCa YKCIIa.
Tpuronomerpuueckas OKpy>KHOCTb, IIpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE
OTIPEIENIEHNE TPUTOHOMETPUUECKHUX bopmybl JUIS npeoOpa3oBaHus
(yHKLUH YUCIOBOTO apryMeHTa. TPUTOHOMETPUUYECKUX BBIPAKEHU.
OCHOBHBIE TPUTOHOMETPUYECKUE IIpumensiTe (HOpMyYNIBl TPUTOHOMETPUH IS
¢dopmysl. [IpeobpazoBanue peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX BBIPAKEHUH. TPUTOHOMETPUYECKUX YpaBHEHUI
Pemenune TpuroHoMeTpu4eCcKuX
ypaBHEHUN
[TocnenoBarensHoCT| IlocnenoBarenbHOCTH, CIOCOOBI Onepuposarts NOHATHAMM:
U ¥ IPOTPECCUU 3aJlaHus NOCIIEA0BATEIBHOCTEN. [OCTIeIOBATEIbHOCTh,  CIOCOOBI  3aJaHus
(10 9) Merton MaTeEMaTHYECKON MHIYKLIUH. MOCJIEA0BATEIILHOCTEH; MOHOTOHHBIE u
MOHOTOHHBIE Y OTPaHUYEHHBIE OTpaHUYEHHBIE MI0CJIEJOBATEIBHOCTH;




MOCJIEN0BATENBHOCTH. McTopus
aHaM3a OECKOHEYHO MaJIbIX.
Apudmernueckas U reoMeTpudecKas

HCCJICA0BATH noCICaA0BaTCIIbHOCTHU Ha
MOHOTOHHOCTb U OTPaHUYCHHOCTD.

[Tonydats mpesacTaBieHrue 00 OCHOBHBIX HIESIX

3HaHUH (2 4)

CHUCTCMaTHU3al A 3HAHWUM

IIPOTPECCUMU. aHann3a OECKOHEYHO MaJIbIX.
beckoneyno yosiBaromiast | Jlaats ompenejeHue apugMeTHUecKo u
reoMerpuueckas mnporpeccusd. Cymma | TeOMETpUUYECKOM POTPECCUN.
0eCKOHEUHO yobiBatomiei | Jloka3piBaTh  cBoOMicTBaapu(MeTHueckol U
F€OMETPUYECKOU IIPOTPECCUU. | TEOMETPUYECKON  IIPOTPECCUHM,  HAXOIUTh
JIMHEHHBI1 W  OKCHOHEHIMAIBHBIN | CYMMY WICHOB IIPOTPECCUH, a TAKXKE CyMMY
pocrt. Yucno e. YJIEHOB 0ECKOHEYHO yObIBato1Iei
@opMysia  CIOXKHBIX  IPOLEHTOB. | FEOMETPUYECKOM MPOTPECCUMN.
Hcnone3oBanne  nporpeccun  ans | Memoab30BaThbnporpeccuu Uil PELICHUS
pelieHus peanbHBIX 3a/1a4 | 3a/1a4 IPUKIAIHOTO Xapakrep.
MIPUKIIATHOTO Xapakrepa IIpumensaTe (GopMyay CIOXHBIX IPOLIEHTOB
JUISl peIIEHNUs 3a/1a4 U3 peajbHON NPAKTUKU
HenpepsiBHbIe HenpepeiBuple  pynkuuun u  ux | OnepupoBarts NOHATHUAMM : PYHKITUSA
(GyHKIMH. CBONCTBA. Touka paspeiBa. | HENIPEpBIBHAs HAa OTpPE3Ke, TOYKAa pa3pbiBa
IIpounsBoHas AcumnTotrhl  TpadukoB  QyHKUUMH. | QYHKIMH, aCHMIITOTA Irpadrka pyHKIUN.
(20 ) CpoiictBa (pyHKIMil HenpephIBHBIX Ha | [IpuMeHsaTH CBOMCTBA HEIPEPBIBHBIX
oTpe3ke. MeTton uWHTEpBAJIOB U | PYHKIMI AJIs pelIeHus 3a/1a4.
peumienus HepaBeHCTB. I[Ipumenenue | OnepupoBaTh NOHATHAMM.IIEPBAsS U BTOpPAs
CBOMCTB HENpPEPHIBHBIX (YHKUMHA IS | IPOU3BOIHBIE GbyHKIMH; MOHUMATh
pelIeHus 3aaad. buznyeckuii. W TEOMETPUYECKUH  CMBICI
[IepBas u BTOpas Mpon3BOJHBIE IIPOU3BOTHOI; 3aIUCBIBaTh YpaBHEHUE
¢byukuun. OnpeneneHue, KaCaTeJIbHOM.
reoMeTpHYecKuil U GU3NYECKU BeruucasTe IIPOU3BOJIHBIC CYMMBI,
CMBICIT IPOU3BOAHON. YpaBHEHHE MIPOU3BENICHHUS, YACTHOTO M CJIOKHOUW (PYHKITHH.
KacaTeJIbHOU K TpaUuKy QyHKIUH. H3y4yaTbenponsBoaHbIe JJIEMEHTaPHBIX
[Ipou3BoHBIE ATIEMEHTAPHBIX GYHKITUH.
¢dbynakuuii. [IponsBogHas CyMMBlI, HUcnoab3oBarh reOMETPUYECKUI u
IIPOU3BEACHHUS, YACTHOTO U (Gu3n4eckuil  CMBICT  NPOU3BOIAHOM  AJIA
KOMIO3MLUHU (PYHKIMH pelIeHus 3a1a4
IToBTOpEHME, OcHoBHbIe NOHATUSA Kypca anreOpbl ¥ | [IpuMeHATh  OCHOBHBIE  IOHATUS  Kypca
00o01eHue, Havan maremaTtuyeckoro aHanusa 10 | anreOpel M Hadan MaTreMaTU4YecKOro aHajau3a
CUCTEMAaTU3aLHs KJiacca, 00o01ieHne U | i1 pELIeHus 3aJad W3 PEaJbHOM JKU3HU U

JAPYIrux MKOJIbHBIX IIPECAMCTOB

11 xaacc (136 yacoB)

Ha3Banue pa3aena OcHOBHOE coep:kaHue pa3jaesia OcHOBHBIE BH/IbI JAesITeJIbHOCTH

(koaHUecTBO (TeMbl) 00yYar MU XCst

4acoB)

Uccnenosanue [Ipumenenue MPOU3BOAHOM K | Ctpoutrs rpadux Kommo3unuu GYHKIHH ¢

byHKIHA HCCIIEA0BAHUIO byHKInn Ha | TOMOIIBIO DJIEMEHTAPHOTO HKCCIICIOBAHUSA M

TTOMOIIIBIO MOHOTOHHOCTh U OKCTPEMYMBI. | CBOMCTB KOMITO3UIIUH.

MIPOU3BOTHOM Haxoxnenue HanOOJIBIIIETO u | CTpouTh reoMeTpruuecKkre 00pasbl ypaBHEHUH U

(24 q) HaWMEHBIIIETO 3HAUYEHMs | HEPABEHCTB Ha KOOPAUHATHOM IIIOCKOCTH.
HenpepbeIBHOM (GyHKIMHN Ha oTpe3ke. | Ucnmosib3oBaTh MIPOU3BOAHYIO JUIst
[Ipumenenre  mpoW3BOAHON  Juid | MccleAoBaHUS (GYHKIMM HAa MOHOTOHHOCTh U

HaXOXKJCHHUS HAWIY4IlIero penieHus
B MNPUKIAAHBIX  3ajayax, s
OTIpeieNIeHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3aaHHoro (opMysaon uim
rpauKoMm.

Komnozunus GbYHKIHIA.
I'eomerpuueckue 00pasbl ypaBHEHUI
U HEPaBEHCTB Ha KOOPIMHATHOM
IUIOCKOCTH

SKCTPEMYMBI;  HAXOAUTH  HauOoiblllee U
HalMEHblIlee 3HaueHUs (PYHKLIHU HENpepbhIBHOM
Ha OTPE3KE;

Crpouts rpaduku QYHKIMH Ha OCHOBAaHUM
POBEAEHHOTO UCCIIEIOBAHMSL.

Hcnoab30BaTh NPOU3BOAHYIO JUIS HAXO0XKICHUS
HAWJIY4IIero pelleHUus] B NPUKIATHBIX, B TOM
YHCIIe COLMAIbHO-DPKOHOMUYECKHX, 3a/1a4ax, s
OIIpeJENICHNs] CKOPOCTH U YCKOPEHUS Ipolecca,
3aJaHHOTO (QOPMYIOH UK IPadUKOM.




IHonyyars mnpeacraBjieHHe O IPUMECHEHUU
IIPOU3BOJHOM B PA3JIMYHBIX OTPACIIAX 3HAHUMI

[TepBooOpaznass u

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO

OnepupoBaTh NOHATUSIMHU: TIEpBOOOpa3Has U

UHTErpa nepBooOpa3ubix.  IlepBooOpasHbie | onmpeneneHHbIN
(12 3) aneMeHTapHbIX QyHKIu. IlpaBuna | unterpan. HaxoaursnepBooOpasHbie
HAXO0KJICHHUS MEePBOOOPA3HBIX. AIIEMEHTAPHBIX QYHKUIUH U BBIYUCISITh HHTET Pl
WNurerpan. I'eomerpudueckuii cmpich | mo hopmyne HeioTona — Jleiibnuma.
HWHTErpaa. Breruncnenue | HaxoauTh miomaan miockux GUryp u o0bEMBI
ONpEeNeNEHHOr0  MHTErpaja IO | T€J C IOMOILIBIO ONPEAEIEHHOr0 UHTErpasa.
dopmynie Hetorona-JleliOauIA. 3HAKOMHUTBCS C MaTeMaTUYECKUM
[Ipumenenue UHTErpaja JUIS | MOJIEIMPOBAaHUEM Ha npumepe
HAaXOXJCHHUA IUIOMIAJeH IUIOCKUX | T QepeHInaTbHbIX YPaBHEHHUH.
¢uryp u o6pémMoB reomerpuueckux | [lojyyars  mpeactaBieHWe O — 3HAYCHUH
TeNl. BBEJICHUSl IIOHATHUS UHTErpaja B pa3BUTUU
[Ipumeps! penienui MaTeMaTUKU
T depeHnaIbHbIX YpaBHEHH.
I'paduknu Tpuronomerpuueckue Qynkuuu, ux | UenonabzoBarh nugpoBbie pecypebl s
TPUTOHOMETPUYECKUX| CBOMCTBA U rpauKy. NOCTPOEHHUS I'PaUKOB TPUTOHOMETPHUECKUX
GyHKIMH. OTt60p KOpHEH | (yHKINMU U U3YYEHUS UX CBOWCTB.
TpuroHoMeTpUUueCKr | TPUTOHOMETPUUYECKUX YpaBHEHUH c | PemiaTb TpUroHOMETpUYECKHUE YpaBHEHMSI U
€ HEepaBEeHCTBa MTOMOIIBIO TPUTOHOMETPUYECKOH | OCYIIECTBISATE OTOOp KOpPHEH C TMOMOIIBIO
(16 1) OKPYXHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMmerpuueckux | [IpumeHsaTs QOpMyNnbl TPUTOHOMETPUU IS
HEPaBEHCTB pelieHus OCHOBHBIX THUTIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl st
IIOCTPOEHUS U HCCIIEeI0BaHUs TpapUuKOB
byHKIUH
UppaunonanbHsie, OCHOBHBIE METOIbI pemienus | [lpumeHsiTh  CBOMCTBA  MOKa3aTEbHOW U
[MOKa3aTeIbHbIE U MIOKa3aTeNbHbIX U JOrapu(PMHUUECKUX | JOrapuPMUUECKON  QYHKIMH K  pEIICHUI0
llorapu(pmMuyecKue HEPABEHCTB. IIOKAa3aTeIbHbIX u JOrapupMHUUECKUX
HepaBeHCTB(24 1) OcHOBHBIC METO/IbI pEIIeHHs | HEpaBEHCTB.
MPpalMOHAJIBHBIX HEPABEHCTB. O0ocHOBaTB PaBHOCWIIBHOCTB IIEPEXOIOB.
I'papuueckne meronsl peuieHus | Pemars uppanuoHanbHble HEPaBEHCTBA.
UppalMoOHANIbHBIX, NTOKa3aTeapHbIX U | Ucnmosib3oBaTh  rpaduueckue  MeToAbl U
gorapu(MUYECKUX YpaBHEHHH M | CBOMCTBA  BXOJMIIMX B  YpaBHEHHE WU
HEPABCHCTB HEpaBEHCTBO (DYHKIUH JUIsl pellieHus 3a/1aun
KommnekcHeie yncna | KoMmuekcHele gucia. | OnepupoBaTh NOHATUSAMHU: KOMIIJIEKCHOE
(10 9) AnreOpanyeckast U | YUCJIO U MHOXECTBO KOMIIJIEKCHBIX YHCEL.
TPUTOHOMETPHUUECKAS ¢dopmsl | [IpeacTaBiasiTh KOMIUIEKCHBIE YHCTIa B
3alMCH KOMIIJIEKCHOIO YHCIIA. areOpanyeckoi ¥ TPUrOHOMETPUUYECKON
Apudpmernueckne  omepanuu ¢ | Gpopme. BpImoaHATH apudmernueckue

KOMIIJIEKCHBIMH YHMCIIAMHU.
N300pakxeHne KOMIUICKCHBIX YHCEI
Ha KOOPAMHATHOM IIJIOCKOCTH.
@®opmyna Myaspa. Kopuu n-oi
CTENEHU U3 KOMIUIEKCHOTO YHCIIA.
IIpuMeHeHrE KOMIUIEKCHBIX YHCEI
Ui peuieHus  (QU3MYECKUX U
FeOMETPUUYECKUX 3a]1a4

OIlepaliy C HUMHU.
H3o0paxkare  KOMIUIEKCHBIE
KOOPAMHATHOM IIJIOCKOCTH.
IIpumenste Gpopmyny MyaBpa u noiaydars
IIPEICTABIICHUE O KOPHAX N-OH CTEICHU U3
KOMIIJIEKCHOTO YUCJIa. 3HAKOMHUTBHCH C
[IpuMepaMu IPUMEHEHUS KOMIIJIEKCHBIX YHCET
JUISL PEeLIeHNs TeOMETPUUECKUX U (PU3UUECKUX
3a1a4

qucia Ha

HarypanbsHbie u
LieJIblE Yncia
(10 9)

HarypanbHble u nensie yncna.
[IpuMeHeHre NMPU3HAKOB JEIUMOCTH
meneix  uucen, HOJ wu HOK,
OCTaTKOB MO MOJYNI0, aJrOpUTMa
EBknupanns pemeHus 3amad B
LICNIBIX YHCIaX

OnepupoBaTb NOHATHSIMHU: HATypaJbHOE U
L[EJI0€ YMCII0, MHOXKECTBO HATYpaJIbHBIX YHUCEIL.
Hcnosib30BaTbNIPU3HAKHA JIETUMOCTH LIEJIBIX
yucen; octatku no moaynto; HOJ[ u HOK
HaTypaJbHbIX YUCeN; aroput™ EBknuaansis
peuieHus 3aaay.

3anuchIBaTh HaTypaJlbHBIE YKCIA B PA3IUYHBIX
MO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS




Cucremsl Cucrema U COBOKYITHOCTh ypaBHEHM.| OneprupoBaTh NOHATHAMM: CCTEMA U
paloHaIbHbIX, PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
UppalMOHAIBHBIX CIIEJICTBHUSI. pEeLIeHNE CUCTEMBI WIIM COBOKYITHOCTH;
[10Ka3aTeIbHbIX U OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM | PAaBHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIICICTBUSL.
JorapupMUIECKUX U COBOKYITHOCTEW pallMOHAJIbHBIX, HaxoauTs pemeHus cucTeM U COBOKYITHOCTEM
YpaBHEHUH HppalMOHAJIbHBIX, I0KA3aTEIbHBIX U | LIEJIBIX palliOHAIBHBIX, UPPALlMOHAIbHBIX,

(12 3) J0rapupMHUUECKUX ypaBHEHUH. NOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHECHUN
[IpuMeHeHNnE ypaBHEHMM, CUCTEM U | U HEPABEHCTB.

HEPABEHCTB K peuienuto | IIpuMeHATH cuCTEMBI ypaBHEHUI K PELLIEHUIO
MaTeMaTHYECKUX 3aJa4 M 3a/a4 M3 | TEKCTOBBIX 3a/1a4 U3 pa3IMYHbIX 00JacTeit
pa3nuyHBIX ~ OoOjacTeld Haykd W | 3HAHWW M peaslbHOU JKU3HU;

peaJIbHOM KU3HU, HWHTEPIPETALNS | HHTEPNPETHPOBATH [I0JyYE€HHbIE PEILICHHUS.
IIOJIyYE€HHBIX PE3y/IbTaTOB Hcnonb3oBath UPpOBBIE peCypehbl

3anauu ¢ PanmonanpHble, HppalliOHAIIBHBIE, Be10upaTh crioco0 perieHus pairoHanbHbIX,

napameTpamu MOKa3aTesabHbIEe, IOTAapU(PMUUYECKHE | UpPALlMOHAIbHBIX, TOKA3aTEIbHbIX,

(16 1) U TPUTOHOMETPUYECKUE YPABHEHUS], | JIOTApU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
HEpaBEHCTBA U CUCTEMBI C YpaBHEHUI U HEPABEHCTB, COJACPKAIINX MOYIIH
napaMmeTpamu. U TIapaMeTpbl
[TocTpoenue u uccnenoBaHue I[IpumensiTh rpaguueckue U aHAIUTUYECKUE
MaTeMaTHYECKUX MOJIENEeN peallbHbIX | METObI AJIsl PELEHUs] YpaBHEHUN U HEPaBEHCTB
CUTYAallMi C MOMOUIBIO YPaBHEHUH, C IlapaMeTpaMH, a TaKXe HCCIeI0BaHue
CUCTEM YPAaBHEHHUI U HEPABEHCTB C GbyHKIMI METOJaMH MaTeMaTHYECKOTO aHalIn3a.
napaMmeTpamu Ctpourh H Hccie0BaTh MaTeMaTUYECKUE

MOJIENM peallbHbIX CHUTyalluid C TMOMOIIBIO
YpaBHEHUH,  HEPAaBEHCTB M  CHCTEM  C
napaMmeTpamu

IToBTOpEHME, OcHoBHble TmOHATHA M MeTOABl | MoaeMpoBaTh pEaIbHbIE CUTYalluu Ha SI3bIKE

0000mIeHHE, Kypca, 0000mIeHNe U | anreOphl, COCTABJSITh BBIPAKEHHUS, YPABHCHHS,

CUCTEMAaTH3aLMs CHUCTEMAaTH3alMs 3HAaHUU HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4H,

3HaHu# (16 9) HCCJIeI0BATH TIOCTPOCHHBIC MOJICIIH C

UCIOJIb30BAHUEM allllapaTa ainreopsl.
IIpumensiTe QYHKIUM A7 MOJENUPOBAHUS M
MCCIIEJOBAHMS PEAJIbHBIX ITPOLIECCOB.

Pematp npuxiagHsie 3a1a4M, B TOM YUCIIE
COLIMAIBHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO
XapakTepa, CpeJICTBaMU anredpsl U
MaTEMaTHYECKOIr0 aHAJIN3a

Ioypounoe mianupoBanue AJICEBPA u Hauana maTemaTnueckoro anajaun3sa, 10 kiacc

Ne

Hama

n/n | Inan

‘ Dakm

Tema ypoka

MHo:xecTBO JeficTBUTEeIbHbIX YuceJ.MHOrowieHbl. PaunoHajabHbIe ypaBHEHHMS U HEPABEHCTBA.
Cucrembl THHEHHBIX YPaBHeHHH - 28 yacoB

1 MHOX€eCTBO, Onepalyy HaJl MHO)KECTBAMH U UX CBOMCTBA
2 Jmarpammsl Diinepa - Benna
3 [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO arnaparta Jyis pelieHus 3a1a4y




PanmonanbHble yucia

OOBIKHOBEHHBIC U JICCSITHUHBIC TPOOH

[IpouenHTsl

beckoHeuHbIe IepHOIMUECKUE IpooH

ITpumenenne npoOeil 1 NPOIEHTOB VIS PENICHUs IPUKIIaIHBIX 33124

JlelicTBUTENbHBIC YHCIIA

10 ParonanbHble U HppallMOHAIbHbIE YHCIia

11 ApudmeTrueckie onepayy ¢ IeHCTBUTEIbHBIMHI YHCIAMU

12 Monynbe AeMCTBUTEIBHOTO YHCIIA U €r0 CBOKMCTBA

13 [TpuGnmxEHHBIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHUS

14 [Ipuknka v OLleHKa pe3yabTaTa BHIYUCICHUN

15 Konumponsnas paboma Nel no meme «PayuonanvHvie ypasnenus u
Hepagencmea. Cucmemovl TUHEHHBIX YPAGHEHUI»

16 OCHOBHBIE METO/IbI PEIICHHSI LIENIBIX YPaBHEHUH

17 OCHOBHBIE METO/Ibl PelIeHUs] APOOHO-PAIMOHATILHBIX YPAaBHEHUH

18 OCHOBHBIE METO/IbI PEIIEHUS 1IeJIbIX U APOOHO-pAIlMOHAIBHBIX HEPABEHCTB

19 MHoOrouneHsl 0T OJHON NEPEMEHHOM. J[eIeHrne MHOTOUJIEHa HA MHOTOYJIEH C
OCTaTKOM

20 Teopema besy

21 MHuorousensl ¢ neasiMu kodhdunrentamu. Teopema Buera

22 Pemenue cucreM TMHEWHBIX ypaBHEHUN

23 Marpwuiia CHCTeMbI IMHEHHBIX YpaBHEHHUN

24 Onpenenurens MaTpUllpl 2X2, €ro TeOMETPUYECKNAN CMBICIT M CBOMCTBA

25 Brranciienne 3HaueHNs OTPEICTHTEISI

26 [IpuMeHeHne onpeaennuTens JUisl pelIeHNs CUCTEMBbI JIMHEWHBIX YPaBHEHHUU

27 Pemenue npukinaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUN

28 Konumponwvnasa paooma Ne2 no meme «Mnoicecmeo oeiicmeumeibHplx
yucen. Mnozounenwr»

@Oyukuun U rpadpuxku. CreneHHas GyHKIMSA ¢ HeJbIM NoKa3aTesiem - 12 yacon

1 Cnioco6sl 3apanus ¢yHkiuu. Bzaumuo o6partasie hyaknun. Kommosumus
byHKIIHH.

2 I'paduk dynkumm. InemenTapusie mpeoOpazoBanus rpadukoB GyHKITHI

3 O065acTh onpeaeneHusl © MHOYKECTBO 3HaYeHUN (QYHKIIUU

4 Hynu dyaxiun. [IpomexxyTku 3HaKOMOCTOSIHCTBA

5 08.11 Yéranie n Heu€THbie QyHKumu. [lepronnyeckue GyHKIUNA

6 09.11 [TpomMexyTKM MOHOTOHHOCTH (PYHKIIMH. MaKCUMYMBbI 1 MUHUMYMBI (DYHKITHH

7 09.11. Haubonpiiee 1 HauMeHbllee 3Ha4eHne (PyHKIIMN Ha IPOMEKYTKE

8 10.11 JluneiiHast u kBagpaTuuHas QyHKIMH. DJIeMEHTapHOE HCCIIEI0BaHUE U
rpaduxu GyHKIMiA

9 13.11 Jpo6Ho-nuHelHas GyHKIUH. DIIeMEHTapHOE HCCIeI0BaHre U IpauK ITUX
byHKIMI

10 15.11 CrerneHns ¢ 1eabIM IToKa3zaTeaeM. bunom HeroTona

11 16.11 CreneHHas GyHKIUS C HATYpaJbHBIM U LIEJNbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk

12 17.11 Konmponsnas paboma Ne3 no meme «@yuxkyuu u zpagpuxu

Apupmernyeckuii KOpeHb N-oii crenenu. MppannonanbHbie ypaBHeHus - 18 yacos

1 ApudmeTruecknii KOpeHb HaTypaJlbHON CTENIEHH U €ro CBOMCTBA

2 ITpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUM, COAEPIKAIINX CTEIICHU

3 BriHeceHne MHOKUTENS U3-TI0]] 3HaKa KOPHS

4 BHeceHre MHOXUTEJS 1101 3HAK KOPHS

5 Coxparnienue apoOeit, coaepKanmx paauKabl

6 ITpeobpazoBaHre HPPALMOHATIBHBIX BBIPAKEHHH

7 IToBTOpeHue no reme «ApupMeTHIECKHil KOpeHb N-HOM CTENEeHn»

8 Konmponvnasa paboma Ned no meme «<Apugpmemuueckuii kopenv n-oii
cmenenu»

9 WppanmonansHble ypaBHEHUS




10

O06nacTh JOMYCTUMBIX 3HAYEHUI MPPALMOHATIBHOTO YPAaBHEHHS

11 OCHOBHBIE METO/Ibl PEILIEHUS UPPAIIMOHATIbHBIX YPABHEHUH

12 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUHN UPPAITMOHAILHBIX YPaBHEHHH

13 ANropuTM pellieHus: UppalMoHaIbHbIX YPaBHEHUN

14 PenieHne nppaliMOHAJIBHBIX YPABHEHUN

15 Pemenue nppanyoHaibHbIX ypaBHEHUN

16 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak GyHKIUK 0OpaTHON CTETIEHH C
HATYpPaJIbHBIM ITOKA3aTelIeM

17 IToBTOpenue no reme «MppanroHaIbHbIE YPaBHEHUS»

18 Konumponvnasn paboma No5 no meme «Uppayuonanvnoie ypaenenusn)

Iloka3arenbHas ¢pyunkuus. [lokasatenbHble ypaBHenus - 10 yacos

1 20.11 CreneHsb ¢ pallMOHAJILHBIM [10Ka3aTeIeM U €€ CBOMCTBA

2 22.11 ITokazaTenpHast pyHKIHS, €€ CBOMCTBA U TpaduK

3 23.11 Wcnonb3oBanue rpaduka GyHKIMM A5 pelieHusl ypaBHEHUH

4 24.11 [lokazarenbHble ypaBHEHUS

S) 27.11 OCHOBHBIE METO/Ibl PEIIEHUS OKA3aTEeIbHbIX YPaBHEHUN

6 29.11 [IpuBenenue o6enx yacTeil ypaBHEHUs K OJJHOMY OCHOBAHHIO

7 30.11 BoiHeceHne 00111ero MHOKUTENS 3a CKOOKY

8 30.11 MerTo 3aMeHBI TIEpEMEHHOH B TIOKA3aTEbHBIX YPaBHEHUSX

9 MeTo1 ITOUIEHHOTO IeIEHUS

10 | 01.12 Konmponvnasa pavoma Neb no meme «llokazamenvnaa pynxkyus.
Ilokazamenvnvie ypasnenusn»

Jlorapudmuyeckas pyukuus. Jlorapupmuueckue ypapHenus - 18 yacos

1 04.12 Jlorapudwm uncna
. OCHOBHBIE METO/IbI pEIICHHsI JIOTapU(DMUIECKUX YPABHEHUH.

2 06.12 CaoiicTBa siorapudma

3 07.12 Jecsatnunbie morapudmsl

4 08.12 Harypanbsabie norapudmbl

5 11.12 [IpeoOpazoBaHue BhIpAKEHUN, CONEPIKAIINX JOTAPHPMBbI

6 13.12 Jlorapudmudaeckas dhyHKIus, €€ CBONWCTBA U rpaduK

7 14.12 Hcnons3oBanue rpaduka GyHKIUN IS peIISHUs YPAaBHCHHI

8 15.12 O YHKIIMOHATBHO-TPAQUIECKUI METO] PEIICHUS YpaBHEHU

9 18.12 Konumponvnas paboma No7 no meme «Jlocapugpmuueckan gpynxyusn»

10 20.12 JlorapudmMudeckue ypaBHSHHs

11 21.12 PaBHOCWHIIBHBIC TTEPEXO0IbI B PEIICHUH JIOTapU(MUISCKUX YPAaBHCHHI

12 22.12 Pemienne ypaBHeHUH 110 onpeiesieHUIO Jiorapudma

13 25.12 MeTo MOTeHIIUPOBAHUS

14 27.12 Merto/1 BBEIEeHHSI HOBOM TIEPEMEHHOM

15 28.12 Merton norapudmMupoBaHus

16 29.12 10. | Tlepexo1 K HOBOMY OCHOBAHHIO

01
17 | 11.01,12 Pemenne norapupMuuecknx ypaBHECHUI
.01
18 15.01 Konmponvnasa paboma Ne8 no meme «/Iocapugpmuueckueypagnenus»
Tpuronomerpuveckue BbIpaKeHHsi U YPaBHeHHUs - 22 yaca

1 17.01 CuHHyC, KOCHHYC YHCIIOBOTO apryMeHTa

2 18.01 TaHreHc M KOTAaHI€HC YUCIIOBOIO apryMeHTa

3 19.01 ApKCUHYC, apDKKOCHHYC M ApKTaHI'€HC YUCJIOBOIO apryMeHTa

4 22.01 Tpuronomerpuueckasi OKpYKHOCTb, ONPECIIEHUE TPUTOHOMETPUUECKUX
(yHKIMH YUCIOBOTO apryMeHTa

5 24.01 OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA

6 25.01 DopMyIbl JBOMHOIO yriia

7 26.01 DopMysbl TOHWKEHUS CTENEHH

8 29.01 DopMyIbl TOJIOBUHHOIO yria

9 31.01 DopMysibl CYMMBbl apTYMEHTOB

10 02.02 DopMynbl CyMMBI (PYHKITHIA




11 05.02 Dopmynsl Tpou3BeeHNus QyHKINT
12 07.02 ITpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH C TOMOIIBIO (hopMyIT
13 08.02 Konumponsnas paboma Ne9 no meme «Tpuzonomempuueckue 8blpax3cerus)
14 09.02 Pemienne ypaBHeHust COSX = a
15 12.02. Perienune ypaBHeHus SINX = a
16 14.02 Pemienne ypaBHenuit tgx = a, ctgx = a
17 15.02 Merto 3aMeHbI IEPEeMEHHOM
18 16.02 YpaBHEeHMUsI, CBOASILIMECS K KBAIPATHBIM YPAaBHEHUSIM
19 19.02 MeTo 1 pa3iioKeHHsl HA MHOXKUTENN
20 21.02 OaHOPOIHBIE TPUTOHOMETPUUYECKUE YPABHEHHUSI
21 22.02 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUM
22 2602 Konmponvnasa pavoma NelO no meme «Tpuzonomempuueckue
Ypasnenusn»n
IocaenoBaresbHOCTH M porpeccuu - 10 yacos
1 28.02 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs [OCIIEN0BATEILHOCTEMN
2 29.02 Meroa MaTeMaTHYECKON UHIYKIIUH
3 01.03 MOHOTOHHBIE U OTPAaHUYCHHBIE MOCIIEI0BATEILHOCTH
4 04.03 Apudmernueckas v reoMeTpruecKas Mporpeccuu
5 06.03 BbeckoHeuHo yObIBaromasi reOMeTpUYecKas IpoTPeccust
6 07.03 CymMa 6eCKOHEYHO YOBIBAONIECH reOMETPUIECKOM MTPOTPECCHU
7 11.03 JIuHeMHbIN 1 SKCIIOHEHIMANIbHBIN pocT. Hucno e
8 13.03 ®dopmyria CIOKHBIX MPOIIEHTOB
9 14.03 Hcnonp3oBaHne MPOTPECCHH TS PEIICHUS PEATbHBIX 3a/1a4 MTPHUKIIATHOTO
XapaxkTepa
10 15.03 Konmponvnas paboma Nell no meme «Ilocnedoosamensnocmu u
npozcpeccuu»
HenpepbiBubie pynkunu. [lponsBoanas - 20 yacos
1 18.03 HenpepriBHbIC PyHKIINU U UX CBOMCTBa. TOoYKa pa3phiBa
2 20.03 AcumnrtoTsl TpadukoB ¢yHKIMNA. CBOMCTBA (QYHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
3 21.03 MeTo HTHTEPBAJIOB ISl pELICHUS HEPABEHCTB
4 22.03 [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMI 715 PEIICHUS 3a1a4
5 [lepBas u BTOpasi Mpon3BoiHbIC QYHKIIUU
6 Onpezaenenue, reOMETPUUSCKUN B PU3NUECKUIA CMBICI TIPOU3BOTHOM
7 AJITOPUTM HAXOKJICHHSI TPOU3BOTHON
8 dopmyibl guddepeHInpPOBAHUS
9 [TpousBoiHas cTeneHHoN GyHKINUU
10 [Tpou3BoiHbIE 37IEeMEHTAPHBIX PYHKIUN
11 Bprunciienue npousBOAHBIX IIEMEHTAPHBIX QYHKIIUN
12 [TpousBoiHast CyMMbI QYHKIUN
13 [TpousBoaHas nmpousBeneHUsAQYHKIUI
14 [TpousBoiHast YaCTHOTO PYHKIUN
15 [TpousBoiHas KOMIO3UITNH (PYHKITUI
16 [ToHsiTue ¥ BBIYMCIIEHHE TPOU3BOAHOM N-rO Mopsiaka
17 JuddepenunpoBanue ca0xHON QyHKINN
18 YpaBHeHHe KacaTelbHON K rpaduKy QyHKIHUU
19 YpaBHeHUe KacaTelbHON K rpadKy GyHKIUU
20 Konmponsnas paboma Nel2 no meme «Henpepoignoie ghynxkyuu.
Ilpouszsoonan»
IloBTOpEHME, 0000IIEHNE, CHCTEMATH3AIMSA 3HAHUH - 2 yaca
1 PemieHnst TpUrOHOMETPUYECKUX ypaBHEHUN
2 CucremaTtu3zanus 3HaHUU

IMoypounoe niianupoBanue AJIEBPA u nayana matemaTtuyeckoro anaiamsa, 11 kiaacc

\ Ne \ Hama \ Tema ypoka




n/n \ IInan

HccaenoBanue GyHKIMiA ¢ NOMOIIBLIO NPOU3BOAHONM - 24 yaca

IToBTOpenue. @opmyinsl muddepeHpoBaHUs

[TpaBuna muddepeHrpoBanus

[TpumMeHeHne Mpon3BOIHON K UCCIIEIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTh

[TpumMeneHne mpon3BOIHON K UCCIIETOBAHHIO (DYHKIMIA HA SKCTPEMYMBI

DKCTpeMyMbl (YHKITUH

Borunicnenue 3kcTpeMyMoB pyHKIIUU

HpI/IMeHeHI/Ie HpOH3BOIIHOfI JJI 10Ka3aTCJIbCTBA TOXACCTB U HCPABCHCTB

IToctpoenue rpadukoB QyHKIMA

OO |INO OB WIN| -

HccnenoBanue GpyHknmu u nocrpoenue rpaduka GyHKInu

=
o

CBs13p Mex1y rpadukoM QYHKIHH U TPAPUKOM €€ MPOU3BOTHOM

-
-

Haunbounpniee n HanmeHbliee 3HaUYeHUST (QYHKIUU Ha TPOMEKYTKE

[EY
N

3aI[a‘II/I Ha OTBICKaHHE HAaMOOJIBIINX U HAUMEHBIINX 3HaAYEHUIH BEJIMYNH

[EY
w

Pemenne 3aJa4 Ha HAXO0XKICHHUC HauOOJIBIINX U HAMMEHBIINX 3HAUYCHUN

H
o

[IpmMeHeHne Npor3BOIHOM K HCCIeT0BaHUI0 QYHKIIMI

[EY
ol

Konmponvnaa paboma Nel no meme «Hccnedosanue ghynxyuii ¢
HOMOUWbIO NPOU3EOOHOIL

16

[IpuMeHeHne nMpoON3BOTHOM Il HAXOKACHUS HAWIY4IIerO PELICHNs B
MPUKJIAJHBIX 3a/1a4ax

17

[IprMeHeHre NPON3BOIHON B PEIICHNUH 3a4a4

18

HpI/IMeHeHI/Ie HpOHSBO}IHOfI JJI HAXOXKACHUA HAWTYUIICTO PCIICHUA I
OITpEICNICHNs] CKOPOCTH IPOIIecca, 3a1aHHOro GopMyInoi mim rpagukom

19

HpI/IMeHeHI/Ie HpOHSBO}IHOfI JJI HAXOXKACHUA HAWTYUIICTO PCIICHUA I
OIIpeJICNICHNs] YCKOPEHUS ITpoliecca, 3aJaHHOr0 (hopMyIIon WM rpadrKoM

20

Komnosunus GyHkmmii

21

['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAUHATHON TJIOCKOCTH

22

I'eomerpudeckre oOpa3bl HEPABEHCTB Ha KOOPIUHATHOM TIIOCKOCTH

23

[ToBTOpenue no teme «MccnenoBanue GyHKIUN ¢ TOMOIIBIO TIPOU3BOTHOM »

24

Konmponvnas paboma Ne2 no meme «Hccnedosanue ghynxyuii ¢
HOMOUBIO NPOU3BOOHOI»

IlepBooOpa3nasi u uHTerpaJ - 12 yacon

[TepBooOpazHas

OcHOBHOE CBOICTBO MEPBOOOPA3HBIX

[lepBooOpa3HbIe d11eMeHTapHBIX (YHKIIHIA

17.11

[IpaBuiia Hax0XIeHUsI TEPBOOOPA3HBIX

17.11

HuTterpan. ['eomeTpuyeckuii CMbICT UHTErpaia

20.11

Brruncnenue onpenenénnoro unterpaia no gopmyne Herorona-JleiiOnuna

22.11

HpI/IMeHeHI/Ie HHTCTpaJla IJI1 HAXOXIACHU A nnomaz[eﬁ IIJIOCKHX (1)I/Il"yp

22.11

HpI/IMeHeHI/Ie HHTCTpajla IJId HAXOXACHU A 00BEMOB TCOMCTPHUUCCKUX TCJI

O ONOO|OID|IWINF-

23.11

[Tpumeps! pemennii quddepeHnrnaibHbIX YpaBHEHHH

=
o

24.11

MareMaTHueCcKoe MOJICIIMPOBAHUE PEATBHBIX MPOIECCOB C MMOMOIIIBIO
b depeHnnanbHbIX YpaBHEHHH

-
-

24.11

[ToBTOpenue no teme «IlepBooOpasHast U UHTETpAI»

=
N

27.11

Koumponvnan paooma Ne2no meme«llepsooopaznas u unmezpan»

I'padpuxn

TpUroHoMeTpuYecKkux pyHkumii. Tpuronomerpnyeckue HepaBeHCTBA - 16 yacoB

18.12

Tpuronomerpudeckue GyHKIMHU, UX CBONCTBA U rpaduKu

20.12

CaoiicTBa u rpaduk GyHKIMHU Y = cOSX

21.12

CoiicTBa 1 rpaduk QyHKIUHU Y = SiNX

22.12

I'paduxu yHKIMiA Y = tgX, Y = ctgx

22.12

Pemenne TPUTOHOMCTPHUYICCKUX ypaBHeHI/Iﬁ C IIOMOIIIBO Fpa(I)I/II(OB

25.12

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ MOMOIIBIO rpaduka

27.12

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH METOA0M nepedopa

28.12

OTGOp KOpHCfI TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ JBOMHBIM HCPAaBCHCTBOM

O O|INOO OB WINF-

29.12

OT60p KOpHEH TPUTOHOMETPUIECKIX YPABHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH




10 29.12 TpuroHomeTpruyeckue HepaBeHCTBA

11 10.01 MeTo bl pelieHre TPUTOHOMETPUYECKUX HEPABEHCTB

12 10.01 Pemenne TpuroHoMeTprueCcKUX HEPABEHCTB

13 11.01 Perienne TpUroHOMETPHUECKUX HEPABEHCTB rpaduiecku

14 12.01 Penienne TpUroHOMETpHUYECKUX HEPABEHCTB

15 12.01 [ToBTOpenue no teme «I'pauku TPUTOHOMETPUUYECKUX (DYHKITHIA.
TpuronomeTpuyeckrne HepaBEHCTBA»

16 12.01 Konumponsnas paboma Ne3no meme«I paghuxku mpuzonomempuueckux
Qyukyuit. Tpuzonomempuueckue HepageHcmea»

HppannonajbHble, N0Ka3aTeJbHbIE U Jorapupmuyeckue HepaBeHCTBA - 24 yaca

1 15.01 [IpocTenmme nokazareabHble HEPABEHCTBA

2 17.01 CBezieHNe TOKA3aTeIbHOTO HEPABEHCTBA K TPOCTEHIIIEMY

3 17.01 MeTo 1 BBEJIeHUS] HOBOM IIEPEMEHHOM

4 18.01 Pa3noxxeHne Ha MHOXUTENN

5 19.01 CBeJieHre K PaBHOCHIIBHON COBOKYITHOCTH

6 19.01 MeTo 1 panmoHaIM3aIKH (3aMeHa MHOXKHUTEIICH)

7 22.01 I'padmueckue MeTo bl penieHus NoKa3aTeNbHbIX YPaBHEHUN U HEPABEHCTB

8 24.01 [Ipocreiiue gorapudmuyueckne HepaBeHCTBA

9 24.01 Jlorapudmuueckre HepaBeHCTBA, CBOASIIUECS K IPOCTEHIINM

10 25.01 MeTto 1 3aMeHBI IEPEeMEHHOM

11 26.01 Jlorapudmuueckrue HepaBeHCTBA, CBOASIINECS K PallMOHAILHBIM

12 26.01 Jlorapudmuueckre HEpaBeHCTBA, COJIEPIKaIlINe TEPEMEHHYIO B OCHOBAHUHU
norapudma

13 29.01 Merto HHTEpBAJIOB

14 31.01 I'padmyeckuit MmeTo pernieHus JorapuMIUUEecKuX ypaBHEHUM U HEPABEHCTB

15 31.01 HppanmonaibHble HEPABEHCTBA CTAaHAAPTHOTO BUJIA

16 01.02 Merton nepexoia K paBHOCHIIBHOM CUCTEME

17 02.02 Jlpo6HO-uppanoHaibHble HEPABEHCTBA

18 02.02 MeTo 1 3aMeHbI IEpEMEHHO N

19 05.02 WppanroHaibHbIe HEPABEHCTBA CMEIITIAHHOTO THIIA

20 07.02 WppanmonansHele JorapudMuyeckie HepaBeHCTBa

21 07.02 YMHOXEHHE Ha COMPSHKEHHOE

22 08.02 Merto HHTEpBAJIOB

23 09.02 I'paduaeckuii MeTo | pereHus HPPAIMOHATBLHBIX YPABHCHHN M HEPABCHCTB

24 09.02 Konmponvnasa paooma Nedno meme«<HUppayuonanvhnule, nokazamenvHole
u 102apugmuyecKue HepageHcmea»

KommniexkcHsblie ynciaa - 10 yacos

1 04.03 [ToHsITHE KOMITJIEKCHOTO YHCIIa

2 06.03 AnrebOpandeckas (popmMa 3anucu KOMIDIEKCHOTO YHCIIa

3 06.03 ApubdmMeTnueckre ornepanuu ¢ KOMILIEKCHBIMH YHUCIIaMHU

4 07.03 ApubMeTnueckue ornepanuu ¢ KOMIIIEKCHBIMH YUCIIAMHU

5 11.03 Tpuronomerpudeckas hopma 3arucu KOMILUIEKCHOT'O YnCIa

6 13.03 N306pakeHne KOMIUIEKCHBIX YHCel Ha KOOPAMHATHON MJIOCKOCTH

7 13.03 ®dopmyna Myaspa

8 14.03 Kophu N-o¥i cTenenn n3 KOMIIJIEKCHOTO YUCIIa

9 15.03 [IpuMeHeHre KOMIUIEKCHBIX YHCeN Ul pelieHus GU3NYECKUX U
reOMETPUYECKUX 3a1a4

10 15.03 Konumponvnasn paooma Ne5no meme«Komnnekcuvie uucna»

HartypaJjbHble u neabie unciaa - 10 yacos

1 18.03 HarypanbHble u niensie yncna

2 20.03 IIpu3HaK JeIMMOCTH LETBIX YUCEI

3 20.03 IIpuMeHeHNEe NPU3HAKOB AETMMOCTH IEJIBIX YHCET

4 21.03 [Tpumenennie HOJI u HOK st perienust 3a1a4 B 1IENbIX YKACTAX

S) 22.03 Brruncienue ocTaTkoB IO MOAYIIIO JUI PEIIEHUS 33]1a4 B LIEIBIX YHCIaxX

6 22.03 IIpuMeHeHre OCTaTKOB 110 MOJYJIIO /ISl PEHIEHMS 33124 B LEJIbIX YK CIIaxX

7 Anroput™ EBxinna




[Ipumenenue anroputMa EBxiinza uis pemeHus 3aa4 B LEJIbIX YHACIax

9 ITosTOpenue no reMe «HaTypanbHble U LIEJIbIE YUCTIA»
10 Konmponsnas paboma Nebno meme«Hamypanvnoie u yenvie uucna»
CucreMbl palliOHAIbHBIX, HPPAIMOHAILHBIX OKA3aTeJAbHBIX H JIOTapU(PMUYECKHX YPABHEHUH —
12 yacosB
1 CucrteMa U COBOKYITHOCTh YpaBHEHHM
2 PaBHOCHIIBHBIE CHCTEMBI i CUCTEMBI-CIIEICTBHS
3 OCHOBHBIE METO/IBI PEIICHUS CHCTEM PAIlMOHATHHBIX YPABHEHUH
4 OCHOBHBIEC METO/IbI PEIIEHHSI COBOKYITHOCTEH PallMOHAJIBHBIX YpaBHEHUI
5 OAHOPOIHBIE CUCTEMBI YPaBHEHUN
6 OCHOBHBIE METOIbI PEIICHHS CHCTEM WPPAIMOHAIILHBIX YPaBHEHUN
7 OCHOBHBIE METO/IbI PEIICHHS] COBOKYITHOCTEH MPPAIIMOHAIBHBIX YpPaBHEHHHA
8 OCHOBHBIEC METO/IbI PEIICHHSI CHCTEM MOKA3aTeIbHBIX YPAaBHEHUH
9 OCHOBHBIE METO/IbI pEIICHHs] COBOKYITHOCTEH MOKA3aTeIbHBIX YPAaBHEHUI
10 OCHOBHBIE METO/IbI PEIICHUS CHCTEM JIOTapU(PMHUECKUX YPaBHEHUH
11 OCHOBHBIE METO/Ibl PEIIEHUS] COBOKYITHOCTEN Jorapu(pMUYECKUX YpaBHEHUN
12 Konmponvnas paooma Ne7no meme«Cucmemul payuonHaibHbIX,
UPPAUUOHATILHBIX NOKA3AMENbHBIX U 102aPUPMUULECKUX YPAGHEHUT
3agaum ¢ napamerpamu - 16 yacos
1 ParmoHanbpHbIE YpaBHEHUS C ITApaMeTPaMu
2 PannoHanbHbIEHEpaBEHCTBA C MapaMeTpaMu
3 ParmoHanbpHbIe CHCTEMBI ¢ TTapaMeTpaMu
4 WppanmoHaisHbIe YpaBHEHUS C TapaMeTpaMu
S) WppanmonansHbIHEpaBEHCTBA C MapaMeTpaMu
6 WppanmonanbHble CHCTEMBI C TapaMeTpamMH
7 [lokazarenbHble ypaBHEHUS C MapaMeTpaMu
8 [lokazarenpHBICHEPABEHCTBA C MTapaMeTpaMu
9 [TokazarenpbHbIe CUCTEMBI C TapaMeTpaMu
10 JlorapudmMudeckune ypaBHEHHsI C MTapaMeTpamMu
11 JlorapudmMudeckre HEpaBEHCTBA C TTapaMeETPAMHU
12 JlorapudmMudeckne CUCTEMBI ¢ ITapaMeTpaMu
13 TpuronomeTpruyeckue ypaBHeHHsI C MapaMeTpaMu
14 TpuronomeTpruyeckue HepaBeHCTBA C MapaMeTpaMu
15 TpuronomeTpruyecKue CUCTEMBI C TapaMeTpaMu
16 Konumponvnasn paboma Ne7no meme«3adauu ¢ napamempamu»
IloBTOpEeHUe, 06001IeHNEe, CHCTEeMATH3alMsl 3HAHUIi - 16 yacoB
1 Apudmernueckue onepanuu ¢ I1eHCTBUTEIbHBIMU YHUCIAMHU
2 Pemenue npoOHO-paliioHaIbHBIX YPAaBHEHUN
3 DneMeHTapHOoe ucciaeioBaHue U rpa@uku QyHKIHMA
4 [IpeoOpa3oBaHs YUCIOBBIX BBIPAXKEHHI, CONEPIKAITNX CTEIICHH U KOPHU
5 Pemenue nppanroHaibHBIX ypaBHEHUN
6 OCHOBHBIE METO/IbI PEIIEHUs TOKA3aTEIbHBIX YPaBHEHUN
7 Pemenne norapumMudeckux ypaBHEHHIA
8 [IpeoOpazoBaHyie TPUTOHOMETPHUECKUX BBIPAKEHUN
9 Perienne TpUroHOMETPUUECKUX YpaBHEHUH
10 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHU I
11 Bbluncnenue npou3BoAHbIX 3JI€MEHTAapHBIX QYHKIUH
12 ITpumMeHeHne Mpon3BOIHON K UCCIEIOBAaHNIO (DYHKIIUU
13 ITpumeHeHne nHTerpasa s HaXOXKACHUs TUIOIaAeH IIOCKUX GUryp
14 Ilpomescymounaa ammecmavus. Hmozoeana konmpoavnas paboma (Ne§)
15 AHanu3 pe3ynbTaToB KOHTPOJIBHOU pabOThI
16 CucremaTtu3zanus 3HaHUU
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