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INOACHUTEJIbHAS 3AIINCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa n Hauana MaTeMaTHYECKOT0 aHAJIN3ay» ABISETCA OJTHUM U3 HauboJiee 3HaUUMBbIX B
IIporpamMMe CTapIlel IIKOJIbI, HOCKOIbKY, C OTHOM CTOPOHBI, OH 00eCleYnBaeT MHCTPYMEHTAIbHYIO 0a3y is
M3YyUYEHHs BCEX €CTECTBEHHOHAYUHBIX KYPCOB, a C IpYroif CTOPOHBI, (YOPMUPYET JTOIrHYECKOE U a0CTpaKTHOE
MBILUIEHHE YYaIlUXCsl HA YPOBHE, HEOOXOAUMOM [yl OCBOCHUS HH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH,
CJIIOBECHOCTH U IPYTUX JUCLIUILINH. B pamkax 1aHHOro Kypca y4amuecs: OBJIaZicBalOT YHUBEPCAIBHBIM
A3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIUpPyeT CBOU JOCTHKEHHs B MaTeMaTH4ecKoi (opme.

Kypc anre6psl 1 Hauan MaTEMaTHYECKOr0 aHAJIN3a 3aKJIa/IbIBAET OCHOBY JJIsl YCIIELIHOTO OBJIa/ICHUS
3aKOHaMM (PU3HMKH, XUMUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHACHLUHI pa3BUTHS SKOHOMUKH U
OO0I1IECTBEHHOH JKU3HU, [T03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HUCII0JIb30BATh UX JUJIS JajbHeHero o0pa3oBaHus U B IOBCEAHEBHOM KU3HU. B Toxe
BpeMs OBJIaICHHE a0CTPAKTHBIMU M JIOTHYECKU CTPOTMMHU KOHCTPYKIUSMH alreOpbl 1 MaTeMaTHIECKOTO
aHajaM3a pa3BUBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKa3bIBAaThb
YIBEPXKACHHUS C IIOMOUIbIO MHAYKLIUU U PaCCyKIaTh JelyKTUBHO, MCII0JIb30BaTh 0000LIEHNE U
KOHKPETHU3aINI0, a0CTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHIECKOE MBIIIUICHHUE.

B xoze nzyuenus kypca «Anredpa 1 Hadyajga MaTEMAaTHYECKOTO aHAIN3ay» YJalliecs NOay4aroT HOBBII
OIIBIT PELICHUs IPUKJIAJHBIX 33[a4, CAMOCTOSTEILHOTO IIOCTPOEHUS MAaTEMATUYECKUX MOZEIIEH pealbHbIX
CUTyalul, MHTEPHPETALUU IOJYyYEHHBIX pEIIEHUH, 3HAKOMATCA C NpUMEpaMH MaTeMaTH4YECKHX
3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIUMUCSA MAaTEMAaTHUYECKUMHU OTKPBITHSAMH U UX
aBTOPaMH.

Kypc o6iagaer 3HaunTe/IbHBIM BOCIIUTATEIbHBIM ITOTEHLIMAIOM, KOTOPBIH peaan3yercs Kak uepes
y4eOHBII MaTepuall, ClIOCOOCTBYIOIINI (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U Yepe3 CrienupuKy
y4eOHOM NesATebHOCTH, TpeOyIoIIel Mpo10IKUTENbHON KOHIIEHTpAallud BHUMAHUS, CAMOCTOATEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3ysbTar.

B ocHoBe MeToiMkK 00y4ueHUsl anredpe U HauyajgaM MaTeMaTH4eCKOro aHaju3a JeKUT AeATeIbHOCTHBIN
MPUHLIMI 00YyYEHUS.

B cTpykType kypca «Anredpa u Hauaia MaTeMaTHYECKOr0 aHAJIN3a» MOKHO BBIIEIUTD CIEAYIOIINE
coJlep KaTeIbHO-METOJUUecKue TUHUM: «HUucaa u BeMUcIeHus», « DyHKIUM U Tpapuku», «Y paBHEHUS U
HepaBeHCTBa», «Hauvana wmaremarmyeckoro aHanusza», «MHoxecTBa M JIoTHKa». Bce OCHOBHBIE
COJIEPKaTEIbHO-METOANYECKHUE JTMHUM U3YYat0TCs Ha MPOTSKEHUH JIBYX JIET 00Y4YEeHHMsI B cTapllel IIKoJe,
€CTECTBEHHO JIONOJIHSAS APYT APYyra U MOCTENEHHO HAChIIasiCh HOBBIMU TEMaMU U paszenamMu. MOKHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIM KypC SIBJISETCS MHTEIPATUBHBIM, IOCKOJIBKY OOBEANHSET B cebe
cojiepKaHne HECKOJIbKMX MaTeMaTUYeCKUX AUCHUILINH, TAKUX KaK airedpa, TPUrOHOMETPHUs, MaTeMaTHYECKHil
aHaJIN3, TEOpUsI MHOXKECTB, MaTeMaTH4ecKas JIoruka u zip. I[lo Mepe Toro, kak ydaigiecs oBlaeBatoT Bc€ Ooee
HIMPOKUM MaTeMaTUYECKUM alapaToM, y HUX MOCIeI0BaTeIbHO (POPMUPYETCSI U COBEPILICHCTBYETCS YMEHUE
CTPOMTHh MAaTEMaTUYECKYIO MOJEIb PEAIbHON CUTYallU, IPUMEHSATD 3HAHUS, IOJTY4YEHHbIE IPU U3YUYEHUU
Kypca, JUIs pelIeHUs CaMOCTOATENbHO ¢(hOPMYIHMPOBAHHOM MaTeMaTHUECKOH 3a/1a4H, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

CopepxarenbHO-MeToIMYecKast JIMHUA «Huclia U BRIYUCIIEHUSD) 3aBepiaeT GOpMUPOBAHNE HABBIKOB
MCIOJIb30BaHUs JeMCTBUTEIBHBIX YKCEN, KOTOpOe ObLJI0 HaYaTo B OCHOBHOM 1Ikosie. B crapuieil mkone ocoboe
BHUMaHUe yJensercs (GopMUpPOBaHUIO HABBIKOB pallMOHATIbHBIX BBIYMCIEHUH, BKIIOYAIOIUX B ce0s
MCIOJIb30BaHUE PA3JIMYHBIX (POPM 3aMUCH YUCIIA, YMEHUE JeNaTh MPUKHUKY, BBITOIHITH NPUOIMKEHHBIE
BBIUHCIICHHS], OLIEHUBATh YMCIIOBbIE BHIPAKEHUS, padOTaTh C MATEMAaTUYECKUMHU KOHCTAaHTaMH. 3HAaKOMbIE
yUYalMMCsl MHOXECTBA HaTypaJIbHBIX, LIEIIbIX, PAIUOHATBHBIX U JIEHCTBUTENIbHBIX YHCEI TONOTHSAIOTCS
MHO’KE€CTBOM KOMIUIEKCHBIX YHCEIl. B Ka)XI0M U3 3TUX MHOKECTB PACCMaTPHUBAIOTCS] CBOWCTBEHHBIE EMY
cnienu(puYecKrue 3aa4M U ONEPALUU: JIeJIEHUE HaleJI0, OTIEPUPOBAHNE OCTATKAMU HA MHOKECTBE LIEJIbIX YUCEIT;
0co0ble CBOMCTBA PallMOHAIBHBIX U UPPALIMOHATIBHBIX YMCEN; apu(METHUECKUE ONEPaIiH, & TAKKE U3BJICUECHUE

KOPDHS  HaTypaJlbHOM CTENIEHH Ha MHOJKECTBE KOMIUIEKCHBIX 4Hceld. braropaps
IIOCJIEI0BATEILHOMY PACIIMPEHHUIO KPyTra UCIOIb3YEMbIX YUCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMHU MX
MIPUMEHEHHMS JUIS PELICHUs Pa3IMUHBIX 3a/1a4 (POPMUPYETCs TPEACTABICHUE O €INHCTBE MAaTEMAaTUKU KaK
HAYK{ ¥ €€ poJIi B TIOCTPOCHUHU MOJIENEH peaqbHOro MUpa; IUPOKO UCIIOIB3YIOTCS 00001IEHHE U
KOHKpEeTH3alusl.



Jlunns «YpaBHEHHS U HEPABEHCTBA pealn3yeTcs Ha MPOTSHKEHUH BCero oOyueHHUs B cTapliiel 1IKoJe,
MOCKOJIbKY B Kax/10M pazjene [IporpaMmmbl mpelyCMOTPEHO pelIeHe COOTBETCTBYIONINX 3a/1ad. B pe3ynbrarte
y4aluecs OBJIaIeBaOT Pa3IMYHBIMU METOJAMH PEIICHUS PAllHOHATBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUUECKUX ypaBHEHUI, HEPABEHCTB U CUCTEM, a TaKKe 3a7[a4, COJEpKaIiX
napameTpsl. [lomyuyeHHbIe yMEHUS ITUPOKO UCTOIb3YIOTCS MPU UCCIEAOBAHUN (DYHKITUHN C ITOMOIIBIO
MIPOM3BOIHOM, IPU PEILICHUH MPUKIIAIHBIX 33/1a4 U 33/1a4 Ha HaXOXKICHHE HauOOJIbIINX U HAUMEHBIINX
3HaueHu# Qynkuuu. JlaHHas colepkaTenbHas IMHUS BKIIOYAeT B ce0s Takxke popMupoBaHUE YMEHUI
BBIMIOJHATH  pacu€Ttel 1o  dopMmynaM, MpeoOpa3oBaHMsl  PAMOHANBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUYECKHUX BBIPAKECHUI, a TAK)KE BBIPAKEHUH, CoiepKalllMX CTENEeHH U Jjorapudmbl. biaaronaps
M3YYCHHIO  anreOpanueckoro Marepuaiga IMPOMCXOAUT JalbHEWIee pa3BUTUE  AITOPUTMHUYECKOTO H
abCTPaKTHOTO MBIIUICHUS YJaIluXcsi, POPMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYXACHUI, pabOTHI C
CUMBOJIbHBIMH (DOpMaMH, MpeICTaBICHHs 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npearaet 3QpGeKTUBHbIE HHCTPYMEHTHI U1 PEIlIeHUs] MPAKTUUYECKUX U €CTeCTBEHHOHAYYHBIX 3a/1a4,
HArJIHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenbHO-MeToIU4ecKas JIMHUA «DyHKINN U TpadUKU» TECHO MEPEIUICTACTCS C IPYTHMH
JUHUSMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1a€T MOCIeI0BaTeIbHOCTh U3yUeHHs MaTepraia. M3yuenue
CTETIEHHOH, MM0Ka3aTeIbHOMN, JTOrapu(MUIECKON U TPUTOHOMETPUYECKUX (PYHKLUN, X CBOMCTB U rpaduKoB,
UCIOJNIb30BaHue QYHKIIUH JIJIsl pelIeHus 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U peabHON KU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTUYECKUM aHAJIU30M, TaK U C pellleHueM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3Tom Oosbioe
BHUMaHUeE yJensercs (GopMUPOBAHUIO YMEHUS BbIpaxaTh (popMyIamMH 3aBUCUMOCTH MEX]Y Pa3TUYHBIMU
BEJIMYMHAMU, UCCIIEA0BATh MOJIyYeHHbIE (DYHKIIUU, CTPOUTH UX rpaduKku. Marepuai 3Toi coaepKaTeabHOMl
JUHUY HalleJICH Ha Pa3BUTUE YMEHUI M HaBBIKOB, TIO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMUYNHAMU
B pa3IMuHON opme: aHATUTHUECKOH, rpaguueckoit u coBecHON. Ero n3ydenue crnocoOCTByeT pa3BUTHIO
ITOPUTMHUYECKOTO MBIIIJICHHS], CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3ALUH, UCTIOIB30BAHUIO aHAJIOTUH.

ConepxarenpHast TuHASA «Havana MaTeMaTH4eckoro aHaiIu3ay MO3BOISET CYIIECTBEHHO PACIIUPUTE KPYT
KaK MaTeMaTH4eCKUX, TaK U MPUKIIATHBIX 33/1a4, TOCTYMHBIX IIKOJbHUKAM, TaK KaK Y HUX MOSBISETCS
BO3MOYXHOCTbH CTPOHTD IpapuKH CIOKHBIX (DYHKIUH, ONIpeesTh X HAaHOONbIINE U HAUMEHBIIINE 3HAUYEHUS,
BBIYUCIISITH TUIOMIAAN PUTYP U 00BEMBI TEJI, HAXOIUTH CKOPOCTU U YCKOPEHHS TpolieccoB. JlanHas
COJIepIKaTeIIbHAS JTMHUS OTKPHIBACT HOBBIC BO3MOYKHOCTH ITOCTPOSHHS MATEMAaTHIECCKIX MOJICTICH peabHBIX
CUTYaIUH, MO3BOJISIET HAXOIUThH HAMITyUIllee PEIIeHNEe B TPUKIATHBIX, B TOM YHCIIE COIIHAIBLHO-
SKOHOMMYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMU MaTEMaTHUECKOT0 aHalli3a CIIOCOOCTBYET Pa3BUTHUIO
abcTpakTHOTO, (POPMATTEHO-TTOTHIECKOTO U KPEaTHBHOTO MBIIIICHUS, OPMUPOBAHUIO YMEHUN PACIIO3HABATH
MIPOSIBIICHUS 3aKOHOB MAaTEMATHUKH B HayKe, TEXHUKE ¥ HCKYCCTBE. YUalIuecs Y3HAIOT O BBIIAFOIIHXCS
pe3ynbTaTax, MOJyYeHHBIX B XOJ€ PA3BUTHUS MaTEMATHKHU KaK HayKH, U 00 WX aBTOpax.

CopepxarenbHO-MeTOIMYecKas IMHUA «MHOXKECTBA U JIOTHKa» BKIIIOUAET B ce0s AJIEMEHTHI TeOpUHr
MHOJKECTB U MAaTEeMAaTHUYECKOU JIOTUKH. TeOpeTHKO-MHOKECTBEHHBIC ITPEICTABIICHHS IIPOHU3BIBAIOT BECHh KYPC
IIKOJILHOM MaTeMaTUKH U TpeIaraloT Hanboyee YHUBEPCAIbHBIN S3bIK, O0bETUHSIONIUN BCE pa3/Ieibl
MaTEMaTHKH U €€ TIPIIIOKESHU, OHU CBSA3BIBAIOT Pa3HbIC MATEMATHUECKHEC JUCIMILTAHBI U UX MPUIOKCHHS B
enunoe 1enoe. [103ToMy BaKHO JaTh BO3MOXKHOCTD IIKOJILHUKY TTIOHUMATh TEOPETHUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTeMaTHKH U MCIIOJIh30BATh €r0 JUIS BRIPAKEHUS CBOUX MBICIICH. JIpyruM Ba)KHBIM ITPH3HAKOM
MaTEeMaTHKHU KaK HayKu ClIeJyeT MpU3HATh CBOMCTBEHHYIO €l CTPOroCcTh 0OOCHOBAHUH U CIIEZIOBaHUE
oTpeIeNIEHHBIM MTPaBHIIaM TTOCTPOCHHUS JJOKA3aTEIbCTB. 3HAKOMCTBO C 3JICMEHTAMH MaTEMaTHUECKOH JIOTHKH
CIOCOOCTBYET PA3BUTHIO IOTUYECKOTO MBIIIJICHUS YUAIIUXCS, IO3BOJISET UM CTPOUTH CBOU PACCYKIIEHUS Ha
OCHOBE JIOTHYECKUX MPaBUI, (OPMHPYET HABBIKA KPUTHICCKOTO MBIILICHHS.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIM3a» IPUCYTCTBYIOT OCHOBBI MATEMaTUYECKOTO
MOJICTTUPOBAHUS, KOTOPBIE MPU3BaHBI CIOCOOCTBOBATH (YOPMUPOBAHHUIO HABBIKOB ITOCTPOCHUS MOJIEIICH
peaTbHBIX CUTYaIINi, UCCIEA0OBAHUS ITHX MOJICIICH ¢ TTOMOIIBIO anmapara areOpsl 1 MaTeMaTHIECKOTO
aHalIM3a, MHTEPIIPETAIIMH TTOTyUYEHHBIX Pe3yIbTaToB. Takue 3aaHusl BIUIETCHBI B KAXIBIN U3 Pa3/IeioB
[TporpaMMel, MOCKOJIEKY BeCh MaTepual Kypca MUPOKO UCTIONB3YETCs ISl pelIeHHsI MPUKIaAHbIX 3a1a4d. [Tpu
pEIlIeHNH peaJbHBIX MPAKTUYECKUX 3a7au yJyalluecs pa3BUBalOT Ha0II01aTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH IPOOIIEMY.
JlesiTensHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHSI MPUKIIAHBIX 33]1a4 OPTaHU3YeTCs B MPOLIECCe U3YUeHUs
BCEX TeM Kypca «Aurebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yuebHomy miany B 10 —11 knmaccax usydaercst yueOHbIN Kypc «AnreOpa U Hayana
MaTeMaTU4eCKOr0 aHaIN3ay», KOTOPBIH BKIIIOYAET B Ce0s CIIeIyIOINEe OCHOBHBIE Pa3/ielibl coaepkanus: «Yucna
Y BBIUUCIICHUS», «Y DaBHCHUS U HEPABEHCTBay, «DyHKIMK U rpadukmny, «Hauana MaTeMaTHUECKOTro aHaIIN3ay,
«MHOXEeCTBa 1 JOTUKa.

B YuebHoM niane Ha u3ydeHue yriayOonEHHOro Kypca anreOpbl 1 Hauall MaTeMaTHYeCKOro aHaJIn3a B
10—11 kyaccax oTBOIUTCS HE MeHee 4 yueOHBIX YacoB B HEJIENIO B TEUEHUE KaXKJI0T0 rojia 00y4deHus, BCero 3a
1Ba roja ooydeHus — He menee 280 y4eOHBIX YacoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O IIPEJMETA «AJI'EBPA H
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoeHue yueOHOro mpeaMera «Anredpa v Hadyajla MaTeMaTUYECKOro aHaIu3a» JOJKHO 00ecreYnBaTh
JOCTHKEHHE Ha YPOBHE CPEHET0 001ero 00pa3oBaHusl CASAYIONINX JUYHOCTHBIX, METAPEIMETHBIX U
MpPeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JHUYHOCTHBIE PE3YJbTATbBI

JInaHOCTHBIC Pe3yIbTaThl OCBOSHUS MPOTPaAMMBI yueOHOTO mpeaMera «MaTeMaTHKa» XapaKTePU3yIOTCS:

I'paxjaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIINK 00YYaIOMIErocsl Kak aKTHBHOTO M OTBETCTBEHHOTO YICHA
POCCHICKOTO 00IIECTBa, MIPEICTABICHIUEM O MATEMAaTHICCKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3THIHBIX
CTPYKTYp, SBIICHWUH, TMPOLEAYp TpPakIaHCKOro oOmiectBa (BBIOOPBI, OMPOCHI M TMpP.), YMCHHEM
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIUSIMU U HaA3HAUCHUEM.

IIaTprOoTHYCCKOC BOCIUTAHNUE:

c(hOPMUPOBAHHOCTHIO POCCHICKOM IPAXKTAHCKOW UACHTHYHOCTH, YBAKEHUS K IPOIIOMY U HACTOSIIIEMY
POCCHIICKON MaT€MaTUKH, LICHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHUSIM POCCUMCKUX MaTEMaTUKOB U
POCCHUICKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIB30BAaHUIO 3TUX TOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOC BOCIIUTAHHE:

OCO3HaHUEM JYXOBHBIX IEHHOCTEH POCCUIMCKOTO Hapoa; cHhOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUI HAYKH 1
NEeSTeTbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO Oy IYIIIETO.

OCTETHYECKOEC BOCIIMTAHHUE:

ACTETHUUYECKUM OTHOIICHHEM K MUPY, BKIIOUYas 3CTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB,
3a7a4, pEIICHU, pacCyKI€HUI; BOCIPUMMYUBOCTBIO K MATEMATHYECKUM aCliEKTaM Pa3JIMYHbIX BUJIOB
HCKYCCTBa.

DHU3NUeCKOEe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS TPUMEHATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3JJ0pPOBOTO U
0e3omacHOTo 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO (370pPOBOE MUTAHHUE,
cOamaHCHPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyIsIpHas pu3ndecKkasi akTUBHOCTD); (PU3HUECKOTO
COBEPUIEHCTBOBAHHUS MIPH 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTBIO.

TpyaoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOIIO0HS; HHTEPECOM K pa3IMuHbIM chepam
npodeccCHOHANBEHOM IEeATEILHOCTH, CBSI3aHHBIM C MATEMAaTUKOHN U €€ MPIIIOKEHUSIMU, YMEHHUEM COBEPIIIATh
OCO3HAaHHBIN BEIOOpP Oynyiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbl; TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTEMAaTHUYECKOMY 00pa30BaHUIO U cCaMO0Opa30BaHUIO HA MPOTSHKEHUHU BCEH JKU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MMPAKTUUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIPaBJIEHHOCTH.

DKOJIOTMYECKOC BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUIECKOU KYIbTYPHI, TOHUMAHUEM BIIHSIHHSI COITHAIEHO-DKOHOMUYECKIX
MIPOLIECCOB HA COCTOSTHUE TIPUPOTHON U COLMATBHON CPe/bl, 0CO3ZHAHNUEM TTI00aTBbHOTO XapaKTepa
IKOJIOTHYECKUX MPOOIeM; OpHEeHTAlMeH Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUH /ISl PeIIeHus 38724 B
00acTy OKPYKAIOIICH Cpelibl, MJIAHUPOBAHUS TIOCTYIKOB U OIICHKU X BO3MOXKHBIX MTOCIEACTBHM TSI
OKpY>Karollen Cpeibl.

ILleHHOCTH HAYYHOTO ITO3HAHMUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U




OOIIECTBEHHO! MPAaKTUKH, TOHUMaHHEM MaTeMaTH4YeCKON HayKH Kak cepbl 4eJI0BEUECKOM 1eATeNbHOCTH,
3TanoB e€ pa3BUTHS U 3HAUUMOCTH JUIS PA3BUTHS HUBUIM3AIMH; OBJIAJICHUEM S3bIKOM MaTeMaTUKH U
MaTeMaTHYeCKON KyJIbTYypOil Kak CPeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIISTH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO AeSTeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yiabTaThl  OCBOEHHUS  IPOTpaMMBbl  yuyeOHOTO mpenMmera  «MaremaTtukay
XapaKTepU3YIOTCSl  OBJIAJIGHUEM  VHUBEPCANbHbIMU  NO3HABAMENbHBIMU  OeliCNUsMU,

VHUBEPCATIbHLIMU KOMMYHUKAMUGHBIMU OCLiCMBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OelCMBUIMU.

1) Vuueepcanvnvie noznasamensnuie oeticmsus, obecneuusaiom opmuposanue 6A308bIX KOZHUMUBHBIX
npoyeccos odyuaiowuxcs (0ceoeHue Memoo08 NOHAHUSL OKPYICAIOUe20 MUPa; NPUMEHEHUe 102UYEeCKUX,
ucce008amenbCKux onepayutl, ymenutl pabomams ¢ uHgopmayuetl).

ba3oBble JJorMYecKue AeUCTBUS:

® BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKNA MAaTEMATUYECKUX OOBEKTOB, MOHITUH,
OTHOIICHUN MEXy MOHATUSAMU; (OPMYIUPOBATH OMPE/ICIICHUs TOHITHUI; YCTaHABIUBAThH CYIIECTBEHHBIN
MPU3HAK KJIacCH(PHUKALNK, OCHOBAHUS JUIst 0000IICHNS M CPABHEHUSI, KPUTEPUH IPOBOAMMOTO aHAIIN3A;

® BOCIIPUHUMATH, (OPMYIUPOBATH U TPEOOPA30BHIBATh CYXKACHUS: YTBEPIUTECIbHBIC H OTPHUIIATEIBHEIC,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTHUBOPEYHs B (paKkTax, JTaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX; IIPeIaraTb KPUTEPHH ISl BBISABICHHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUNH;

&-71eJ1aTh BBIBOJIBI C UCIIOJIb30BAaHNEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIIOUEHUH TI0 aHAJIOTHH;

#-[IPOBOJIUTH CAMOCTOSTEIHHO JOKAa3aTeIbCTBA MATEMATHUECKUX YTBEPKIECHUH (MIPSMBIE U OT
MIPOTUBHOTO0), BEICTPAUBATh apTryMEHTAIUIO, TPUBOJUTH PUMEPHI M KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BEIOMPATH CIIOCO0 perieHns yueOHo! 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHMSI, BHIOMPATh
HauboJee MOAXOAAIUN C yIETOM CAaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPUEB).

basoBble nccnenoBarenbckue AeUCTBUS:

® 1CII0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS; (POPMYJINPOBATH BOIPOCHI,
¢uKkcupymolre IpoTUBOpeUre, NpodiieMy, ycTaHaBIUBaTh HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y,
apryMEeHTHPOBaTh CBOIO MO3MIINIO, MHEHUE;

® POBOJIUTH CAMOCTOSTENHHO CIJIAHUPOBAHHBINA IKCIIEPUMEHT, HCCIIE0BaHNE TI0 YCTaHOBICHUIO
0COOEHHOCTEN MaTeMaTH4eCKOro 00bEeKTa, SIBJICHMSI, IPOLIECCa, BHIIBICHUIO 3aBUCUMOCTEN MEKy 00bEKTaMu,
SIBIICHUSIMH, TIPOLIECCAMHU;

® CaMOCTOATENbHO (POPMYINPOBATH 0OOOIIECHHS U BBIBO/IBI 110 pe3yIbTaTaM MPOBEIEHHOIO HAOII0IeHHS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHHIA;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATh NMPEANOI0KEHHS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHSIX.

Pabora ¢ undopmarmei:

® BBISBIIATH JACPUIUTH HHPOPMAITUH, TAaHHBIX, HEOOXOIUMBIX IS OTBETa HA BOTIPOC U JUIS PEIICHUS
3a/1auy;

e BEIOMPATh WHPOPMAIIHIO U3 UICTOYHUKOB Pa3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMAaTH3UPOBATh U
WHTEPIPETHPOBATH HHPOPMAITUIO Pa3ITMIHBIX BHIIOB U ()OPM IPEIICTABICHIS,

® CTPYKTYPHPOBATh HHPOPMAIIUIO, TPEACTABIATE €€ B pa3MTUYHBIX (pOopMax, HILTIOCTPUPOBATH
rpapuyuecKy;

® OIIEHUBATh HAIEKHOCTh HH(POPMAIIUU TI0 CAMOCTOSTENIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKamMuHble 0eticmeus, 00ecnevuusarom chopmuposanHoCms COYUAIbHbLX
HABLIKOB 0OYUAIOUWUXCAL.
OOwenue:
® BOCIIPMHUMATDH U (HOPMYIHPOBATH CY)KJIEHHSI B COOTBETCTBHH C YCIOBHAMHU M LEJISIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y
pelIeHUs 3a/1a9i, KOMMEHTHUPOBATH TIOJTyYCHHBIA Pe3y/IbTarT;
® B X0/ 00CY>KICHHUS 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl, MPOOIEMBbI, pelIaeMoi 3a1auu,
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TIONCK PEIICHHUS;, COTIOCTABIISATh CBOM CYXKJCHHS C CYKICHUIAMHU
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JIPYTUX YYACTHHKOB JUANOra, 0OHAPYKUBATh Pa3IMYNe U CXOJCTBO MO3UINI; B KOPPEKTHOM hopme
(bopMynHpoBaTh pa3HOTIACHsl, CBOM BO3PAXKEHUS;

® MPE/CTABIIATh PE3YIbTAThl PELICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIeI0BaHUs, IPOEKTA; CAMOCTOATEIHHO
BBIOMpATh (popMaT BBICTYIUICHUS C YYETOM 3aau MPe3eHTAllMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyIHUYECTBO:

® [IOHUMAaTh M HCIIOJNB30BATh MPEUMYIIECTBA KOMAHIHOM M WHIMBUAYAIbHOW PaOOTHI MpU pELICHUU
y4eOHBIX 3aJa4; NPUHUMATh IEJIh COBMECTHOW JEATEIbHOCTH, IJIAHHPOBATh OPTaHU3AIUI0 COBMECTHOUN
paboThI, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCSA, OOCYKIATh MPOIECC U Pe3yibTaT paboThl; 00600mAaTh
MHEHHS HECKOJIbKUX JIIOACH;

® YJacTBOBATh B IPYMNIOBEIX (popmax paboThl (00CykIeHUs, 0OMEH MHCHHSIMH, «MO3TOBBIC IITYPMBI» U
T.I1.); BBITIOJIHATH CBOIO YaCTh pa0OTHI M KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTUMH YICHAMHA KOMaH]IBI;
OIICHUBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU
B3aUMO/ICVCTBUS.

3) Vuusepcanvhole pezyiamuensle oeiicmaus, obecneuusaiom GopmMupo8aHue CMblCi08bIX YCMAHOBOK U

HCUBHEHHBIX HABLIKOS TUYHOCTIL.

Camoopranuzanus:

® COCTaBJISTh IUIAH, aJTOPUTM PEIICHHs 3aJaud, BBHIOMPATh CIIOCOO PEIICHHs] ¢ YYETOM HMEHOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHHUN C y4ETOM
HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

® BJIaJICTh HAaBBIKAMHU HO3HaBaTeJH)HOI>'I pe(i)HeKCI/II/I KaK OCO3HaHHuA COBepHIaeMI)IX IICfICTBPIfI nu
MBICJTUTEIIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJCTh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca 1
pe3yJbTara pelieHus] MaTeMaTHYeCKON 3a/1a4H;

® [IPEABUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUHN 3a1a4l, BHOCUTh KOPPEKTUBLI B
OCATCIIBHOCTh HAa OCHOBEC HOBBIX O6CTO$[T€J'II)CTB, JaHHBbIX, HaﬁI{eHHBIX OIHI/I6OK, BBISIBJICHHBIX pr,I[HOCTCI\/'I;

® OIIEHUBATh COOTBETCTBHUE PE3YJIbTATA IIEJIM U YCIOBUSIM, OOBACHATH TPUUUHBI JOCTUKEHHS UITU
HEJOCTHKECHHSI PE3YNIbTATOB JIEATEIHbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHBI
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e (CB0060AHO ONEPUPOBATH MOHATUSAMU: PALIMOHAILHOE YUCII0, OECKOHEYHas! IepuOoIuIecKas 1poob,
MIPOLIEHTHI; HPPALMOHAILHOE YMCIIO; MHOXKECTBA PAllMOHAJIBHBIX U IEHCTBUTENIBHBIX YUCEIT; MOJYJIb
JEHCTBUTENBHOTO YHCIa.

e [IpumeHsaTH IPOOU M MPOLEHTHI JUTSI PEIICHHsI TPUKIIAJHBIX 33124 U3 Pa3IMYHbIX OTpaciei 3HaHuil u
peaIbHOM JKHU3HH.

o [IpumensaTh NpUOIMKEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKY U OLEHKY pe3yibTaTa
BBIYHCIICHUH.

e (CB000AHO ONEPUPOBAThH MOHATUEM: CTETIEHD C IEJIBIM IOKa3aTeNIeM; UCI0Ib30BaTh MOIXOASIIYIO

(dbopMy 3anucH IeHCTBUTENBHBIX YUCEN ISl peLIeHHs MPAKTUYECKUX 3a/1a4 U MPe/ICTaBICHUS TaHHBIX.

CB000/1HO OnIepupOBaTh MOHATUEM: APU(PMETHUECKUN KOPEHb HATYPaJIbHON CTETEHH.

CB000IHO ONIEepUPOBATH MOHATUEM: CTEIICHb C PAIIMOHAIBHBIM MTOKa3aTeIeM.

CB000/IHO OnepUpPOBaTh MOHATUSAMHU: JIOTapU(pM YUCIIA; NECATUYHBIC U HATYpaJIbHbIE JIOTapU(pMBI.

CB000/1HO OnIepupOBaTh MOHATUSMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIOBOTO apryMeHTa.

OnepupoBarh NOHATHSAMH: APKCUHYC, aDKKOCUHYC U apKTaHT€HC YHUCIOBOIO apryMeHTa.

YpaBHeHUs M HEPABEHCTBA
L4 CBOGOI[HO ONCpUPOBATH NHOHATUAMMU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC YPABHCHU A
" YPaBHCHUA-CICACTBUA; PABHOCUJIBHBIC HCPABCHCTBA.
e [IpuMeHATH pa3nUyHbIC METO/bI PELICHUS PALMOHANBHBIX U JPOOHO-PAllMOHATIBHBIX YPaBHEHUH;
MNPUMCHATH MCTOJ HHTCPBAJIOB JIs1 pCHICHUA HCPABCHCTB.



CB000HO OnIEepUPOBATh MOHATUSAMHI: MHOTOUIEH OT OJJHOM MEPEMEHHON; MHOTOWIEH € LEJIbIMU

KO3 pHUIHEHTaMH, KOPHH MHOTOUWIEHA; IPUMEHSTh JAEJI€HHE MHOIOWIEHa HA MHOTOYJIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera i pemienus 3anad.

CB000IHO ONIEepUPOBATH MOHATUSAMH: CUCTEMA JIMHEHHBIX YPaBHEHUN, MaTPHILIA, ONIPEICITUTENh
MaTpULbl 2 X 2 U €ro TeOMETPUUYECKUI CMBICIT; UCIIOJIb30BATh CBOMCTBA ONIpEeNEIUTENs 2 X 2 I
BBIYMCIICHHS €70 3HAYEHUs, IPUMEHATH OIIPENCIUTENN IS PEILICHNS] CUCTEMBI JIMHEHHBIX YPABHEHUM;
MOJICJIMPOBATh PEAIbHBIEC CUTYALUU C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIH C IIOMOIIBIO MATPHUIL U OIIPEIEIUTENEH, NHTEPIIPETUPOBATD I1OTYyYEHHBIN
pe3yJIbTar.

Hcnonp30Bathk cBOMCTBA JEHCTBUI C KOPHAMHU /1Sl IpeoOpa30BaHusl BbIPAXKEHUH.

BeinonsaATe npeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUH, COJIEpKAILUX CTENEHU C PALlMOHATIBHBIM
IIOKa3aTeJIEM.

Hcnonb30Bathk cBOMCTBA J0rapuMOB 11 IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUH.
CB000/1HO OnIepupOBaTh MOHATUSAMU: HPPALIIOHAJIbHBIE, I0KA3aTeJIbHBIE U JIOrapupMUUECcKue
YPAaBHEHUsI; HAXOAUTh X PEIICHMS C [IOMOLIbIO PABHOCUIIBHBIX IIEPEXOJ0B WIIA OCYILECTBIISAS IPOBEPKY
KOpHEH.

[IpuMeHATh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYJIBbI U1 IPeoOpa30BaHusl TPUTOHOMETPUUECKHUX
BBIPa)KCHU.

CB000/IHO ONIepUPOBATh MOHATUEM: TPUTOHOMETPHUYECKOE YPABHEHUE; IPUMEHATH HEOOXOIUMbIE
(bopMyIIBI 1Tl peTIeHUs] OCHOBHBIX TUITOB TPUTOHOMETPHUYECKUX YPaBHEHUH.

MopenupoBaTh peabHbIe CUTYalluu Ha S3bIKE alNTreOphl, COCTABIATH BBIPAKEHUS, YPAaBHEHHUS,
HEPABEHCTBA 110 YCJIOBUIO 3a/1a4y, UCCIIEN0BAaTh IIOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM alapara
anreopsol.

DOyHkuuM ¥ rpaguku

CB000OHO oneprUpoBaTh MOHATUAMU: QYHKIIHS, CIOCOOBI 3ajaHusI PYHKIIMU; B3aUMHO 0OpaTHbIE
GbyHKIMHM, KoMIIo3ulus GYyHKIUHN; rpaduK GYHKIUU; BBIOIHSTH 3JIEMEHTapHbIe TPeoOpa3oBaHus
rpaduKoB QPyHKLIHH.

CB000/1HO onepupoOBaTh MOHATUSAMH: 00JIACTh ONPEJIEIEHUS] 1 MHOXKECTBO 3HAUEHUH (pyHKIMH, HYIH
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

CB000/1HO OnIepupOBaTh MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIUH, IEpUOIUUEcKUe PYHKIUH,
MIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBl U MUHUMYMBbI (DYHKIMH, HanOoJIbIIee 1
HauMeHbIIIee 3HaYeHUEe PYHKIIMU Ha IPOMEXKYTKE.

CB000/1HO OnIepupPOBaTh MOHATUSAMU: CTEIIEHHAs! (PYHKLUS C HATYpaJIbHBIM M LIEJIBIM ITOKa3aTeleM,
rpaduK cTerneHHOM (PyHKINHU C HATypaJIbHBIM U LIEJIBIM MOKa3aTeneM; rpaduk KOpHS N-0if cTeneHu Kak
(GyHKIIMM 00paTHOM CTENEH! C HaTypalbHBIM IIOKa3aTeJIEM.

OnepupoBath NOHATHAMHU: JIMHEHHAs, KBaApaTU4YHAs U APOOHO-IMHENHHas (GYHKINH; BBIIOJIHSTD
JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOCHHUE UX TPapUKOB.

CB000OIHO onepUpOBaTh MOHATHAMU: MOKa3aTelbHas U Jiorapupmudeckas GyHKIIMH, UX CBONCTBA U
rpaduKy; UCIIOJIb30BaTh UX IPpaUKH /IS pelIeHUs] ypaBHEHHH.

CBoOomHO  omepupoBaTh  MOHATHSAMM:  TPUTOHOMETPUYECKAas  OKPYXHOCTb,  OIpeJesieHHe
TPUTOHOMETPUUYECKHUX (PYHKIIMH YUCIOBOIO apryMEHTa.

Hcnonb3oBatek rpapuky QyHKIMMA U1 UCCIeI0BaHUS TPOLIECCOB U 3aBUCUMOCTEH MPU pPELIeHUH 3a1a4
U3 IpYTUX y4yeOHBIX MPEIMETOB U peallbHOM KU3HH; BhIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMHU.

Hauyana MmaTeMaTH4eCKOr0o aHAJIU3a

CB00OIHO ONIepUpPOBATh MOHATUSAME: apUPMETHIECKast U TE€OMETPHUUIECKast MPOTPeccHsi, 0ECKOHEUHO
yOBIBaIoIIasi reOMEeTpUIecKas MPOTPECcCHs; THHEHHBINA U SKCTIOHEHITUAIBHBIN pOCT, (hOpMyIia CIOKHBIX
MPOIICHTOB; UMETh NMPECTABICHUE O KOHCTAHTE e.

Hcnonb30BaTh MPOrpeccuu Ajisl pelIeHNs peaTbHbBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

CB00OIHO OTIEpUPOBATh MOHATUSIMHE: ITOCIEAOBATEILHOCTD, CIOCOOBI 3aJaHHs MTOCIIEI0BATEIHHOCTEH,
MOHOTOHHBIE M  OrPaHUYCHHBIC  IOCIEIOBATEILHOCTH, IOHUMAaTh  OCHOBBI  3apOXKICHUS
MaTEeMaTHYECKOT0 aHAlIM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

CB0o0OOIHO OMIEPUPOBATH MOHATUSIMH: HEMPEPHIBHBIE (YHKIIUN, TOUYKH pa3pbiBa rpaduka GyHKIINH;
aCUMIITOTHI rpaduka GyHKINH.



CB00OOIHO onIepupOBaTh MOHATHEM: (DYHKIHS, HEIPEPbIBHAS HA OTPE3KE; IPUMEHATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMIA AJIs pelIeHus 3a1ad.

CB000IHO OnIepUpPOBATH MOHATUSMU: TIEPBasi U BTOPast MPOM3BOAHbIE (DYHKIIMH, KacaTeJIbHast K rpaduKy
byHKIHM.

BbIuuciaTe npou3BOHBIE CYMMBI, IPOU3BEACHMS, YACTHOI'O M KOMIIO3ULIMY IBYX (DYHKLMI; 3HATh
IIPOU3BO/IHBIE JIEMEHTAPHBIX (QYHKLUH.

Hcnonp30BaTh TEOMETPUYECKUA U (PU3NUECKUI CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHuo:xecTBa U JJOTHKA

CB000IHO OnIepUpPOBaTh MOHATUSAMH: MHOKECTBO, OIIEPALIMH Ha/l MHOXKECTBAMHU.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar AJIs ONMCAaHUs pealbHBIX IIPOLIECCOB U SIBJICHU,
IIPU PELICHUN 33]a4 U3 IPYTUX y4EOHBIX IIPEIMETOB.

CB000/IHO OnIepUpOBaTh MOHATUSAMU: ONPEAEICHHUE, TeOpEMa, YpaBHEHHE-CIIEACTBUE, CBOICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.
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CB000HO ONMEpUPOBATh MOHATHIMU: HATYPAIBHOE U LIEJI0€ YMCII0, MHOKECTBA HATYPAJIbHbBIX U LEJIbIX
4uCell; MCIOJIb30BaTh Npu3Haku AenuMocTu uensix uucen, HOJ[ u HOK HaTypanbHBIX ymcen st
peuieHus 3a1a4, IPUMEHATh AIroput™ EBkianaa.

CB000/1HO OnIepupPOBaTh MOHATHEM OCTATKa 10 MOJYJIIO; 3alMChIBATh HATYpaIbHbIC YKCIIA B Pa3IMYHbIX
ITO3UIIMOHHBIX CUCTEMaX CYUCIICHMUS.

CB00OOMHO oOIEpUpoBaTh MOHSATHSAMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCE;
MPEJCTAaBIATh KOMIUIEKCHBIE YHUCIIA B anreOpamyecKod M TPUTOHOMETPUYECKOH (opme, BBIIOIHSTH
apupMeTHyecKue onepaluy ¢ HUIMU M H300pakaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YPaBHeHI’Iﬂ U HEPABCHCTBA

CB000/1HO onepupoOBaTh MOHATUSAMU: UPPALIMOHAIbHBIE, TOKA3aTeNIbHbIE U JIorapu(pMUIECcKue
HEPaBEHCTBA; HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCUIIBHBIX IIEPEXO0/I0B.

OcyiecTBiaTh 0TOOP KOPHEH NMpH perieHuH TPUTOHOMETPUYECKOTO YpaBHEHHUSI.

CB000/1HO OnIepUpPOBaTh MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO; IPUMEHSITh HEOOXOAUMBIE
(bopMyIIbI IS pelIeH!s] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPAaBEHCTB.

CB000/1HO OnIepupOBaTh MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB;
PABHOCHJIBHBIE CUCTEMBI U CHUCTEMBI-CIIE/ICTBHS; HAXOUTh PELICHHS CUCTEMBI U COBOKYITHOCTEN
paloHaIbHBIX, UPPALIMOHANIbHBIX, TOKa3aTENIbHBIX U JIOTApU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.
Pemiate panmoHanbHble, HppalMOHaIbHbIE, IOKa3aTeNlbHbIe, JJIoTapu(pMUYecKre U TPUTOHOMETPHUECKUE
YPaBHEHUs U HEPABEHCTBA, COAEPIKALIME MOILYIIN U TApaMETPHI.

[TpumensTh rpaduyeckre MeTObl I PEeLlICHUs ypaBHEHUI U HEPABEHCTB, a TaKKe 3aj1ay C
apaMeTpamH.

MogenupoBaTh peajibHble CUTYalluu Ha S3bIKE alNreOphl, COCTaBIATh BBIPAKEHUS, YPaBHEHHUS,
HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 3a/1a4H, HCCIEI0BATh IIOCTPOSHHBIE MOJIEIH C
MCIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATh MOIYUEHHBII pe3ysbTar.

DOyHKIUM U TPadUKH

Ctpouts rpadvKku KOMIIO3UITUU PYHKIIHIA ¢ TOMOIIBIO JIEMEHTAPHOTO MCCIEI0OBAHMUS U CBOMCTB
KOMITO3UITUH IBYX (DYHKIIHHA.

CtpouTth reoMeTpudecKkrie 00pas3pl ypaBHEHUH U HEPABEHCTB HA KOOPJIWHATHOMN TIOCKOCTH.
CB00OIHO ONIEPUPOBATH MOHATHAMU: TPAPUKU TPUTOHOMETPUUIECKUX (DYHKIIUH.

[IpumeHsITh PYHKIMU U1 MOAETUPOBAHUS U HCCIIE0BAHUS PEATbHBIX MPOIIECCOB.

Havyaja MmaTeMaTH4YeCKOI0 aHAJIN3a

Hcnonp30BaTh MPOU3BOIHYIO [UIS MCCIEOBAHHS (DYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI.
HaxoauTes Hanbospliee 1 HaMMEHbIIIee 3Ha4eHUsS (PYHKIIMH HEPEPHIBHOW Ha OTPE3KE.

Vcnonb30BaTh MPOU3BOIHYIO TSl HAXOXKICHUS HAWITYYIIETO PEIICHHUS B IPUKIIAJHBIX, B TOM YHCIIE
COLIMAJIEHO-9KOHOMHUECKUX, 3a/1a4ax, JUIsI ONPEIEICHUs CKOPOCTH M YCKOPEHUs Tpoliecca, 3aJaHHOTO
¢bopmyoit unu rpaduxom.



e (CBOOOZHO OIEpPHPOBATh TOHATHSAMHU: TIEPBOOOpa3Has, ONPEHSIEHHBIH HMHTETpall; HAXOAWUTh
MepPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISATH HHTErpan 1o Gopmyne Herorona—JleitOnua.

e HaxoauTh miomany miockux Guryp u 00bEMBI TEJ ¢ TIOMOIIBI0 HHTErpaJa.

e lmerp mpejacTaBIeHWE O MaTEMaTHYECKOM  MOJCITHPOBAHMM HA  TPUMEPE  COCTABJICHUS
mudepeHIMaTbHBIX YPaBHEHUMH.

e Pemarh npukIagHbIe 337294, B TOM YHUCIIE COIUAITBHO-DKOHOMUYECKOTO U (PU3HUYECKOTO XapaKTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHaJN3a.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)
10 kiace
Yucna v BbIYMCICHUSA

Panmonanbshele uncia. OObIKHOBEHHbBIE U IECATUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE IEPUOINUECKUE
npoOu. [Ipumenenue 1podelt U MPOLEHTOB I PELICHUs IPUKIIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHui 1
pEATBHOMN KU3HMU.

JlelicTBUTENbHBIE YMcaa. PanuoHanbHBlE WM HppalMOHAIbHBIE 4Hciaa. ApUPMETHYECKHE OIEepaluu C
NEUCTBUTENBHBIMU YUCIaMU. MOysIb JEHCTBUTENIBHOTO YUCIa U €ro cBoicTBa. [IpuOamkEHHbIE BBIUNCICHMUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN.

Crenens ¢ nenbiM nokasareseM. bunom Hetorona. Mcnonb3oBanue noaxozsueii popmsl 3anucu
NEHUCTBUTENBHBIX YUCEN JUISl PELIEHUs] IPAKTUYECKUX 3a]1a4 U [IPEICTABICHUS JAHHBIX.

Apudmerniecknil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

CreneHsb ¢ palMOHaJIbHBIM [TOKA3aTeNIeM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIbHBIM [10Ka3aTEIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTHUHbIE U HATypaJIbHbIE JOrapU(PMBbl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPe0Opa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-cleACcTBYs. HepaBeHCTBO, pellieHuE HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHHS LIEbIX U IPOOHO-pAIIMOHAIBHBIX YPAaBHEHHH U HEPaBEeHCTB. MHOTOUJIEHBI
OT OJIHOW MepeMeHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema be3dy. MHOTro4sI€HbI €
nenbiMu kKodduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHU U KOPHH.

WppanmonansHele ypaBHeHUsA. OCHOBHBIE METOABI PELIECHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHUH.

ITpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIIMX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METObI PELIECHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHbBIE TpUTOHOMETpUUEcKUe Gpopmyibl. [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH.
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemenne cucrem JIMHEHHBIX ypaBHEHHMH. Marpuua cuCTeMbl JUHEHHBIX ypaBHeHUi. Onpenenurens
MaTpullbl 2X2, €ro TreOMETPUYECKHIl CMBICI W CBOMCTBA; BBIYHUCICHHE €r0 3HAYEHUS, IPHUMEHEHUE
OTIpEICTUTEN NIl PEIIeHUs] CUCTEMBbl JIMHEHHBIX ypaBHEHUH. PeleHune npukiaJHbIX 3a7ady C IMOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEeHHM. MccneqoBanne NOCTPOEHHON MOJIENH € TOMOIIBIO MATPUILL U OIIPEIETUTENEH.

[TocTpoeHne MaTreMaTHYEeCKMX MOJENEW pealbHOM CHUTyallud C NOMOIIBIO YPaBHEHHHW W HEPaBEHCTB.
[IpumeHeHne ypaBHEHUH M HEPABEHCTB K PEIICHHI0 MaTeMaTUYEeCKHUX 3a/1a4 U 337a4 U3 pa3IMyHbIX oOjacTeit
HAyKH U peaJIbHOM JKU3HMU.

DOyHKIUM U TPadUKH

@Oynkius, cnocoOsl 3aganus GyHkuy. Bzanmuo oopatasie pynkiun. Kommnosumus ¢ynkuuii. ['papuk
dbyHKIMH. DJIeMEHTapHbIE IPeoOpa3oBaHus rpa@uKoB PyHKITHIA.

Obnacte ompeneneHuss W MHOXKeCTBO 3HaueHwid ¢yHkumu. Hymum  Qynkmun.  IIpomexyTku
3HaKonocTossHCTBa. YETHble U HeuéTHble QyHKIMH. [leprognueckue ¢yHkimu. [IpoMexyTKu MOHOTOHHOCTH
¢ynkuuu. MakcumMymMbl ¥ MHUHUMYMbl (yHKiud. HamOonbiiee u HaumMeHbllee 3HaueHUs (YHKIMM Ha
IIPOMEIKYTKE.

Jlunelinas, kBagpaTudHas U IpOOHO-IMHEHHAS PYHKIIUU. DJIEMEHTAPHOE HUCCIICIOBAHNE U TTIOCTPOCHUE UX
rpauKoB.



Crenennast GyHKLUS C HATYpaJbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHs N-0i CTENEHU KaK (YHKIMU 0OpaTHOM CTENEHU C HaTypalbHbIM II0KA3aTEeNIEM.

IToka3zarenbHas u sorapudmuueckas GyHKIHMH, UX CBOMCTBA U rpaduku. Mcnonb3oBanue rpagukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpPEICIIEHUE TPUTOHOMETPUUYECKMX (YHKLUUH  YUCIOBOTO
apryMeHTa.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PeaIbHBIX Mpolieccax U sBieHusX. I’ paduku peasbHbIX 3aBUCUMOCTEH.
Havaja maTeMaTH4eCKOIo aHaJIHM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BAaTEIbHOCTEH. MeToa MaTeMaTH4eCKOi MHIYKIINH.
MOHOTOHHBIE Y OTPAaHUYEHHBIE [10CJIE0BATENLHOCTH. MICTOpHS BO3SHUKHOBEHMSI MATEMAaTHYECKOIO aHAIN3a
KaK aHaJIn3a 0ECKOHEUHO MaJIbIX.

Apudmerndeckass H TeOMETpHUYECcKas mporpeccud. beckoHeuHo yObIBaromas TeoMeTpuyecKas
nporpeccusi.  Cymma  OECKOHEYHO  yOBIBAIOIICH  TE€OMETPUYECKON  mporpeccuu.  JIMHEWHBI U
AKCIIOHEHIMATBHBINA pocT. Uucio e. @opmysa ClI0KHBIX TPOLEHTOB. Vcrioyib30BaHNEe IPOrPeCcCUu s
pELIEHNs PEANIbHBIX 3a7a4 IIPUKIIAIHOTO XapaKTepa.

HenpepbiBable pyHKIIMN 1 UX cBoMicTBA. TOoUkM pa3peiBa. ACUMOTOTHI TpadukoB GpyHkimii. CBOHCTBA
(GyHKLIMI HETIPepBhIBHBIX HAa OTpe3Ke. MeTo ] MHTEPBAJIOB I pelIeHusl HepaBeHCTB. [I[pumeHeHne cBOMCTB
HETPEPBIBHBIX (DYHKIHIA JJIs1 peIIeHuUs 3a/1a4.

[lepBas u Bropas npou3BoaHbIe GyHKIMHU. OnpeneneHne, TeOMeTPHUECKU 1 (HU3NIECKUNA CMBICIT
IIPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QpyHKIUY.

ITpon3sBonHbIe eMeHTapHbIX GyHKUKH. [Ipon3BoaHAs CyMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3UIIUU
GbyHKIHH.

MHo:xecTBa H JIOTHKA

MHo03x€ecTBO, OTIEpalluy HaJl MHOKECTBAMU U UX cBoMCTBa. [luarpammsl Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJisi ONMCaHus PeaJbHbIX MPOIECCOB U SIBJICHUM, IPU PEIICHUH 3aa4 U3
JAPYTUX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOICTBO MaTeMaTH4YecKoro oOOBEKTa, CJEACTBUE, JO0Ka3aTesIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 kiace

Yuciia 1 BbIYUCICHUSA

Hatypanbnslie u nensle uncina. [Ipumenenue npusnakos gennMocty nensix uyucesn, HOJ n HOK,
OCTAaTKOB 10 MOJYJIIO, allropuT™Ma EBKNMIa 1S peleHns 3a4a4 B LEJIbIX YUCIAX.

KommnekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUYECcKask OPMBI 3alMCH KOMITJIEKCHOTO YUCIIa.
Apudmernueckue omnepanuM ¢ KOMIUIEKCHBIMH — 4HciaaMu. M300pakeHre KOMIUIEKCHBIX YUCeN Ha
KOOpAMHATHOM 1u1ocKkocTH. Popmyna Myaspa. KopHu N-oii cTeneHn U3 KOMILIEKCHOTO uncna. [Ipumenenne
KOMILIEKCHBIX YMCEN JUISl pelieHusl (PU3NYECKHX U F€OMeTPUUYECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI Y HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemrenne TpuroHOMeTpU4YECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHS CUCTEM M COBOKYIHOCTEW pPalMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHH.

VYpaBHEHHUsI, HEPAaBEHCTBA M CUCTEMBI C TAPAMETPAMH.

IIpuMeHeHNnEe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a1a4 U 3a1a4 U3
pasnuyHbIX 001acTel HAyKH U peasIbHOM XKU3HU, MHTEPIPETalys NOIYyYEHHBIX pPe3yJIbTaToB.

DOyHKUUM U rpadpuku

I'padux xomnozunmu GyHKIMi. ['eomeTpudeckne o0pasbl ypaBHEHHH U HEPaBEHCTB Ha KOOPAMHATHON
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'paduueckue MeTObI peLIeHNs] ypaBHEHUN 1 HepaBEeHCTB. | paduueckue METOIbl pelIeHUs 3aay C
napaMeTpamH.
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Hcnons3oBanue rpadhukoB GyHKIUN I UCCIICTOBAHMSI MPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIS
BO3HHUKAIOT NIPH PEILICHUH 3aJa4 U3 APYIUX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.
Hayana maTeMaTH4eCKOro aHaJM3a

[TpuMeHeHre TPOM3BOTHON K UCCIENOBAaHMIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTpeMyMbl. Haxoxxaenue
HanOOJIBIIETO ¥ HANMEHBILETO 3HAYCHUI HEMPEPHIBHON (DYHKIIUU HA OTPE3KE.

IIpuMeHeHne MPON3BOHON JUId HAXOXKACHHS HAWIY4IIero peleHus B IPUKIaJHbIX 3a1a4ax, 1
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aJaHHOro (GopMyoi miy rpapuKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3HbIe aeMeHTapHbIX (QYHKINH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX.

WnTterpan. ['eomerpuueckuil cMblica HHTErpaia. Berancienue onpeaenéHHOro MHTerpaia no gopmyse

Herorona—JleitOnumna.

[TpumMeHeHne UHTETpaIa A1l HAXOXKACHUS TUTOMAIei MII0CKUX GUryp u 00bEMOB T€OMETPUUYECKHUX TEIl.
[Tpumeps! pemenuit quddepeHaIbHbpIX ypaBHeHUNH. MaTtemMaTnyeckoe MOACTUPOBAaHUE PEaTbHbIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPAaBHEHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 kaace (136 yacoB)

(10 'OAAM OBYYEHMUS)

Ha3Banue pa3aena
(KO0JIM4eCTBO YaCOB)

OcHoOBHOe coep:kaHue pa3jaena (TeMbl)

OCHOBHBIEBH/IBIIEATEIHLHOCTH
00yyamuxcsi

MHokecTBO
JEHUCTBUTEIbHBIX YUCE.
MHOro4yieHsl.
PaunonaneHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JIMHEUHBIX YPaBHEHUN

(28 u)

MHoxkecTBO, orepanuu HAJ
MHOXECTBAMH M  UX  CBOMCTBA.
Jnarpammsbl Ditnepa—Benna.
IIpumeHeHne TEOPETUKO-
MHOECTBEHHOI'O anmapara Ui

peuieHus 3aaay.
Panmonanesubie yncna. OOBIKHOBEHHBIEC U
JECSTUYHBIE TPOOH, TIPOLICHTHI,
OECKOHEYHBIE TTEPUOINUECKHE TPOOH.
[Ipumenenue apobeii 1 NPOLEHTOB IS
penieHust MPUKIAAHBIX 3a/1a4.
JeWcTBuTenbHbIE ynciia. PalimonaabHbIe
Y MppALMOHATIbHBIE YKCTIA.
Apudmerrueckue onepanum ¢
NENUCTBUTENBHBIMU YKcliaMUu. Moayib
JNEUCTBUTEILHOIO 4YUCiIa U €ro
CBOMCTBA. [Tpubmmxénnble
BBIYHMCIICHHS, TIPABIIIA OKPYTIICHUS,
MPUKHJIKA U OLIEHKa  pe3yJibTara
BBIYMCIICHUI.

OCHOBHBIE METO/IbI PEUIEHUS LETbIX U
JIpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HepaBeHCTB. MHOTOUJIEHBI OT OJTHOM
IepeMeHHOM. Jlenenne MHOrowieHa Ha
MHOTOWIEH C ocTaTkoM. Teopema besy.
MHoOrouieHsl ¢ UeIbIMUA
kod(urmentamu. Teopema Buera.
Pemrenne cucreM JTUHEHHBIX YPABHEHUM.
Marpuiia cucTeMbl TUHEUHBIX
ypaBHeHui. Onpenennurensb

MATPHUIIBI 2X2, €r0 TEOMETPUUYECKHI
CMBICII U CBOMCTBA; BBIYUCIICHUE €TI0
3HAUYEHMS; IPUMEHEHUE OTPEICTUTEIIS
JUISl pEIIEHUS] CUCTEMBI JIMHEWHBIX

Hcnosb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar aJs
ONMCaHUA X0Jia pelICHUs
MaTeMaTHYeCKUX 3ajiay, a TaKKe
peaJIbHBIX MPOLIECCOB U SBJIECHUM.
OnepupoBaTb NOHATHAMM:
paloHaIbHOE YHUCII0, OECKOHEUHAas
nepuoarudecKast Ipo0b, MPOLIEHTHI;
HppaLMOHATILHOE U JeHCTBUTEIBHOE
YHUCII0; MOAYJIb JENCTBUTEIBHOIO
YKClla; HCIOJIB30BATH 3TH MOHATHUS
IIpH POBEICHUU PACCYKIECHUN U
JI0Ka3aTeNIbCTB, MPUMEHATH Jpoou
Y IPOLEHTHI JJIs1 PEeIeHUs
MIPUKJIAIHBIX 3314 U3 Pa3INuHbIX
oTpaciei 3HaHUW U peabHOU
KU3HU.

Hcnoan3oBath npuOImxEHHbIE
BBIYMCIIEHUS, IPaBUJIa OKPYTJIEHHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYUCIICHUM.

I[IpumeHATH pa3NTuYHbIE METOABI
pelIeHNs pallMOHAIbHbIX U
JpOOHO-paLlOHANIbHBIX YPaBHEHUM;
a TaK)Ke METOJl UHTEPBAJIOB IS
pelIeHNs HEPaBEeHCTB.
OnepupoBaTh NOHATHSIMU:
MHOTOWIEH OT OJTHOM MEPEMEHHOM,
€ro KOpHU; NPUMEHSATHb JC/ICHUE
MHOTO4JICHa HA MHOTOYIEH C
0CTaTKoM, TeopeMy be3y u reopemy
Buera nys pemenus 3agay.
OnepupoBarsb NOHSTHSMM:
CUCTEMA JIMHENHBIX
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ypaBHEeHUH. Pelienne npukiiaiHbix
3a/1a4 C IOMOIIBIO CUCTEMbI JIUHEHHBIX
YpaBHEHUH.

ypaBHEHUH, MaTpuliia,
ONpPENIETUTENb MaTPHULIBL.
Hcnosb30BaTh CBOIMCTBA
OMpeeTUTENs 2X2 ist
BBIYHCIIEHUS €0 3HaUYEHUs,
NPUMEHATH ONPEACIUTENIN
ypaBHeHui. MoaeaupoBaTh
peanbHbIe CUTyalluu C
IIOMOLIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUM,
HCCJIeI0BATH [IOCTPOCHHBIE
MOJIEJIN C TOMOILBIO MaTPHIL
U OIIpEAECIUTENIEH,
HHTEPNPETUPOBATH
IIOJIYYEHHBIN pe3ysbTarT.

OyHKIUYN U TpapUKH.
CrenenHas pyHKLUS C
LIEJIBIM TTOKa3aTeIeM

(12 9)

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GyHKITHH.
Komnosunus ¢pyukmuii. ['paduk
GbyHKIUH. DIeMeHTapHbIe
npeobpa3oBanus rpaukoB QyHKIIMIA.
OO6nacTh ornpeneaeHus: © MHOXKECTBO
3Ha4eHud pyHkumu. Hymu QyHKImm.
[TpoMexxyTKu 3HAKOMOCTOSHCTBA. YETHBIE
u Heu€tHble Qynkumu. [lepuoanaeckue
¢bynaknuu. [IpoMexyTKu MOHOTOHHOCTH
¢GbyHKIIIH. MakKCHMyMBbI 1 MUHUMYMBI
¢yukuu. Haubonbliee 1 HauMeHbIIee
3Ha4YeHHE QYHKIIUU HA TIPOMEKYTKE.
JluneiiHas, kBagpaTuyHas U IpoOHO-
nuHeHas QyHKIMHU. DIeMEeHTapHOoe
HCCIIEIOBaHKE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUH.

CreneHb C 1edbIM  IIOKa3aTeseM.
bunom Herorona.

Crenennast GyHKIIUS C HATypaIbHBIM U
eabIM IMoka3zareiieM. E€ cBoiicTBa n

rpaduk.

OnepupoBaTh NOHSITHIMH:
(byHKIMS, cI0coObI 3a/1aHUS
(GyHKINW; B3aMMHO 0OpaTHBIE
GbyHKIIMY, KOMITO3UIUs QYHKIIUH,
rpaduk GyHKINH, 00JIACTh
oTpezeNieHUs] U MHOXKECTBO
3HAUCHUHN QYHKINH, HYyTU QYHKIIUH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA;
JTUHENHas1, KBaJpaTuyHasi, ApoOHO-
JMHEWHAas U CTeneHHast PyHKIUU.
BbINoJHATH dJIeMEeHTapHbBIE
npeoOpa3oBaHus rpa@UKOB PYHKIIMH.
3HATh U YMETh 10KA3bIBATH
YETHOCTh WJIM HEYETHOCTH
(GyHKIIUY, TIEPUOTUIHOCTH
(GyHKIIUY, HAXOAUTH
MIPOMEXYTKH MOHOTOHHOCTH
(YHKITUY, MAKCUMYMBI 1
MUHUMYMBI (PYHKITIH,
HauOobIlee 1 HAUMEHbIIIee
3HauYeHUe PYHKIMH Ha
MIPOMEXKYTKE.

DopMyJIMPOBATH U
WLTIOCTPUPOBATH

rpaguyecku CBONCTBa
JIMHEWHOM, KBaIPaTUYHOM,
JIPOOHO-TMHEWHOU U

CTeNeHHON (PyHKIHUH.

Bripaxkats popmynamu
3aBUCHMOCTH MEXy BETUUHMHAMH.
3HaTh onpeaesieHNe U CBOMCTBA
CTETEHU C IIEJIBIM TTOKa3aTelIeM;
MOAXOAIIY0 PopMy 3arucu
JNEHCTBUTENbHBIX YHCET JIJIs

PEHIICHUA MTPAKTHYCCKUX 3a1a4 U
MNPpCACTABJICHUS NAHHbIX.

Apudmernueckuii KOpeHb N-
O CTETIEHH.
Hppauunonanbusie
ypaBHEHHUS

(18 u)

Apudmerndeckuii KOpeHb HaTypaabHOMN
CTENIEHU u €ro CBOMCTBA.
[IpeobpazoBanus YHCIIOBBIX
BBIpQXKEHUI, COJEp)KAIlMX CTENeHU U
KOPHH.

DopMyJIMPOBaTh,3aNIUCHIBATL B
CUMBOJIHYeCKOH  ¢opme u
WCIIOJb30BATh CBOWCTBA KOPHS
n-oit CTCIICHU s
peoOpa30BaHUs BRIPAKEHUM.
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UppannoHanbHble  ypaBHEHHS.
OcHOBHBIE METOBI pelieHus
UppalMOHANILHBIX YpaBHEHUH.
PaBHOCHIIBHBIE TTIEpEXObI B PELHICHUH

HMppalMOHAIIbHBIX ypaBHEeHUI. CBOICTBA

1 rpaduK KOpHsI N-0¥ CTENeHn — Kak
byHKIME ~ OOpaTHOM CTETICHH C

HaTypaJIbHBIM IIOKa3aTCJIICM. CrenieHb ¢

paloHAIBHBIM ITOKa3aTeIeM U ¢
CBOMCTBA.

Haxogurh,  pemeHust
HPPALMOHAIIBHBIX YPABHEHUN €
MOMOIIbIO  PaBHOCHJIBHBIX

NEePexoJ0B MU
MIPOBEPKY KOPHEIA.
Crpouts rpadux yHKIHH
KOpPHA N-0Oli CTENEHU KaK
oOpaTHO# 11 QYHKIIMU CTETICHH C
HATYpaJIbHBIM IOKa3aTeleM.

OCYIICCTBIISIS

[TokazarenpHast PyHKIIHS.

[TokazarenbHast GyHKIHS, €€ CBOMCTBA U

DopMyJIMPOBATH ONpe/iesieHne

[TokazaTenbpHbIC rpa¢uk. Mcnonp3osanue Fpa(bHKau CTEIEHU C PAIIMOHATILHBIM
ypABHEHHS (GyHKIMU 1715 pelIeHus] ypaBHEHUH. TOKA3ATEIICM.
(10 9) HoxasarexbHpie YPABHCHILL, Bemonuate  npeoOpa3zoBaHUA
OCHOBHBIE METOJIBI pereHust .
MOKa3aTeIbHBIX YPABHEHHIA. THCIIOBBIX BbIpKCHIH,
coJiepaKaLIIX CTEIEHH
C palnroHaAIbHBIM
IIOKa3aTesIeM.
Hcnoas3oBath mudposbie
pecypchl JUTsl TOCTpOeHUs rpaduka
HOKa3aTeabHON pyHKIUH U
U3y4deHHsI €€ CBOMCTB.
Haxoaurh pemennst
IIOKa3aTeIbHbIX
YpaBHEHUH.
Jlorapudpmuueckas Jlorapudwm ymncna. CBoiicTBa JaBaTh onpeaesienue
yHKIH. norapugpma aorapudma ymcna; AeCITUYHOTO
Jlorapndmuyeckue . JlecaTuuHbIE U HATYpaJbHBIE ¥ HaTypaJIbHOTO JIorapupma.
%%Bg)e HHA norapn(bMLvI. [TpeobpazoBanue Hcnoab30BaTh CBOWCTBA
BBIp)XXEHUI, collepKalux J0rapuQmoB A
J0Tapu(PMBbl. peoOpa3oBaHus
Jlorapudgmuueckas yHKIus, eé JOrapu(pMHUUECKUX BbIPAKEHUH.
cBoiicTBa u rpa¢uk. Mcnonb3oBanue Crpouts rpadux jgorapuGMuyecKoi
rpaduka GYHKIUH JUIs peLICHUS GbyHKIIMU Kak 00paTHOH K
YpPaBHEHU. MOKa3aTeJIbHON U UCIIOJIb30BaTh
Jlorapudmuueckue ypaBHEHHUs. CBOMCTBA Jorapu(pMUIECKOi
OCHOBHBIE METOJIBI PEIICHUS (GYHKINU 715 peIIeHus 3a/1a4.
Jorapu(pMUIECKUX YPaBHEHHIA. Haxomuth  pemienus
PaBHOCHIIbHBIE TEPEXOIbI B PEILICHUH JOTapu(PMHUUECKUX YPAaBHEHUH ¢
norapu(pMUUECKUX YpaBHECHHH. MTOMOILBIO PaBHOCHIIBHBIX
MEepexoJ0B WM  OCYIIECTBIISS
MIPOBEPKY KOPHEH.
Tpuronomerpuueckue Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC JlaBaThb onpenesieHusi CUHYCA,

BBIPAKCHUS M yPaBHEHHS
(22 )

YHCIIOBOTO apryMeHTa. ApKCUHYC,
apPKKOCUHYC M apKTAHI'€HC YHUCIOBOTO
apryMeHTa.

Tpuronomerpuyeckasi OKpy>XKHOCTb,
OIIpeJIeJIEHNE TPUTOHOMETPUUECKUX
(GYHKLIMI YHCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKUE
¢dopmyel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKCHHUMN.
Pemenne TpuroHoMeTpUIECKUX
YPaBHEHHUHU.

KOCHHYCA, TAHT€HCA M KOTaHTeHCA
YHCIIOBOTO apTYMEHTA; a TaKXKe
apKcuHyca, apKKOCHHYCa U
apKTaHTEHCa YUCIIa.

IIpumeHATH OCHOBHBIE
TPUTOHOMETpHUYECKHE (HOPMYIIBI IS
npeoOpazoBaHms
TPUTOHOMETPHUYECKHIX BBIPAKCHH.
IpumeHsaTh GopMyITbI
TPUTOHOMETPHH ISl PEIICHUS
OCHOBHBIX THITOB
TPUTOHOMETPHUYECKIX YPaBHEHUH.

IlocnenoBaTeabHOCTH,

ITocnenoBaTeIbHOCTH, CIIOCOOBI

OnepupoBATHIIOHATUHSIMU:
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POrpeccuu 3aJjaHus TI0CJIeI0BaTEIbHOCTEH. MOCJIEI0BATEIBHOCTD, CIIOCOOBI
(10 9) MeTo 1 MaTeMaTHYeCKOM 3a[aHus [10CIIEI0BATEILHOCTEN;
UHAYKIUU. MOHOTOHHBIE U MOHOTOHHBIE Y OTPaHUYEHHBIE
OTrpaHUYEHHbBIC MOCJIEI0BATEIbHOCTH; UCCIeI0BATH
nocieaoBarenbHOCTH. McTopus MOCTIEI0BATEILHOCTH HA
aHayn3a OECKOHEYHO MaJIbIX. MOHOTOHHOCTbH M OTPAaHUYE€HHOCTb.
Apudmernueckas u [onmyyats mpencrasieHue oo
reoMeTpHuuecKas Mporpeccuu. OCHOBHBIX UJESIX aHaIHU3a
Beckoneuno  yObiBaromas 0ECKOHEYHO MaJIbIX.
reoMeTpHuuecKas Mporpeccusl. JdaBaTtb onpenesienne
CyMMa OecKOHEYHO yObIBaromen apuMeTUYecKoil U reOMeTPUUECKON
FE€OMETPUUECKOM MPOTPECCHH. IPOrPECcCHH.
JIMHEeWHBIT W DKCHOHEHIMAJb- Jloka3pIBaTh CBOMCTBA
HbIN pocT. Yuco e. apru(METHIECKON U TeOMETPUIECKOI
®opmyna CIIOKHBIX IPOrpeccuy, HAXOAUTb CYMMY
nporeHToB. Vcrons3oBanue YJICHOB MPOTPECCHH, a TAKKE CyMMY
MPOTPECCUH IS PEIICHUS YJIEHOB OECKOHEYHO
peaJIbHBIX 3a1a4 yObIBaroLIe reoMeTpruuecKon
IPUKIIATHOTO XapaKTepa. IPOrpecCcuH.
Hcnoab30BaTh IIPOrpeccuu s
peleHus 3aa4 MPUKIaIHOTO
Xapakrep.
IIpumensTh GopmMyy CIOKHBIX
MPOLIEHTOB ISl pEIICHUS 3a/1a4 U3
peaJIbHON MPAKTUKU
HenpepsiBabIe HenpepsiBHbBIE  (QYHKIINH U UX OnepupoBaTh MOHSITUSIMM:
GbyHKIIH. cBorcTBa. Touka pa3psiBa. (yHKIMS HenpepbIBHAs HA OTPE3KeE,
IIponsBonHas AcuUMIITOTBI  TpapuKOB  (QPYHKIIHH. TOYKa pa3pbiBa (HYHKIIMH, ACUMIITOTA
(16 9) CoiicTBa (hyHKIIMIT HENPEPBIBHBIX HA rpaduka ¢pyHkiuuy. IlIpuMensTs

oTpe3ke. Meron  MHTEpBAJIOB  JUIA
pemienus HepaBeHCTB. [IpuMeHeHne
CBOICTB HENIPEPHIBHBIX (QYHKIUH 17151
pelIeHus 3a1ay.

IlepBas 1 BTOpast IpOU3BOAHBIE
¢yukun. OnpeneneHue,
reOMEeTPUUECKUN U PU3NYECKUIN CMBICI
IIPOU3BOJHON. Y paBHEHHE KacaTeIbHOU K
rpaduky pynkun. [TponsBonHsie
aneMeHTapHbIX QyHkuuid. [IpousBogHas
CYMMBI, IPOU3BEICHHUS], YACTHOTO U
KOMITO3ULIUH (PYHKITUH.

CBOMCTBA HEMPEPBIBHBIX (PYHKIIHIMA
JUISl peIeHus 3a/1a4.

OnepupoBaTh NOHATUSIMU: [IEPBast
¥ BTOpasi IPOU3BOIHbIC (PYHKIIUY;
MOHUMAaTh PU3NYECKU U
T€OMETPUYECKHUM CMBICIT
IIPOU3BOJHOMN; 3aMUCHIBaTh
YPaBHEHHUE KacaTeJIbHOM.
BbruncasTe Npou3BOIHBIE CYMMBI,
IIPOU3BEAEHNUS, YACTHOTO U CI0KHOU
GyHKIMH.

H3y4yath npon3BOaHbBIE
AJIEMEHTAPHBIX ()YHKIIMHA.
Hcnosb30BaTh reOMETPUYECKUN
CMBICJ IPOU3BOAHON IS
pelIeHus 3a1a4.

[ToBTOpeHue, 060061IeHNE,
cUCTEMAaTH3aInsI 3HaHUN

(29)

OcHOBHBIE TIOHSTHS Kypca anreOpsl U
HayajJl MAaTeEMaTUIECKOT'0 aHaIu3a

10 xiacca, 00001IICHHE U
CHCTEMAaTH3aINs 3HaHUH.

IIpuMeHSATH OCHOBHBIE TOHATHS
Kypca anreOpbl U Haval
MaTEMaTHYECKOI0 aHaJIM3a JUIs
pelleHns 3a/1a4 U3 peanbHON KU3HU
U APYTUX IIKOJIbHBIX MPEAMETOB.

11 kaacc (144 yaca)

Ha3zBpanue
pasnena
(KoJIMYEeCTBO

OcHoOBHOe coiep:kaHue pa3jena (TeMbl)

OCHOBHBIEBH/IBI1EATEIBLHOCTH
00y4arouuxcs
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4acoB)

HccnenoBanne | IIpuMeHeHHE TPOM3BOIHOM K Crpourb rpaduk KoMmo3unuu (QyHKIUH C
ynkumii ¢ HUCCIIETOBAHUIO byHKIMI Ha MMOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAHUS U
[IOMOLIBIO MOHOTOHHOCTb M 9KCTPEMYMBEIL. CBOMCTB KOMITO3HIIHH.

I(sz : E;BOHHOH Haxoxnenue HaH6oan1ero 1 HauMeHblero | CTpouTh reoMeTpudeckue 00pasbl ypaBHEHU N
3HaYEHUSHENPEPHIBHON (QYHKIIMH HA Y HEPaBEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.
orpeske. [Ipumenenne npous3BOAHON ISt Hcnoab30BaTh MPOU3BOAHYIO JIJIS
HaXO0>KJICHUSI HAWJTYYILEro perieHus B HCCIIeIOBaHMS (PYHKIIMA HA MOHOTOHHOCTH H
MIPUKJIATHBIX 3ajayax, s 9KCTPEMYMbI;  HAXOAMTh  HauOoJiblee
ONpeJIeJICHUSI CKOPOCTU U YCKOPEHUS U HalMeHbIlIee 3HaYeHUs! (PyHKUINU
rporecca, 3a1aHHOro GopMyJIOi UITN HEIMPEepPHIBHOW HA OTPE3KE;
rpauKoM. Crpoursb rpaduku GyHKIIMI Ha OCHOBaHUH
Komnosumus  ¢ynkuuit. I'eomeTpuueckue | npoBeadHHOro MCCe10BaHMs.
o0pa3sl ypaBHCHU U HEPABEHCTB Hcnonb3oBaTh NpOU3BOAHYIO IS
HaKOOp,I[I/IHaTHoﬁ IIJIOCKOCTH. HaXOXKIACHUA HAWJIYYIIETO PCUICHUA B

MPUKJIAIHBIX, B TOM YKCJIE COLMAIBHO-
SKOHOMUYECKHX, 3aJ1a4ax, JUIsl ONpEeAeIICHUS
CKOPOCTH U YCKOPEHHS IpoLecca, 3aJaHHOTO
tdhopmynoit unu rpadpukom. Hoayuars
NpeacTaBJeHue O IPUMEHEHUHU IPOU3BOIHON
B Pa3IUYHBIX OTPACIISAX 3HAHUU.

IlepsooGpasHas | [TeppooGpasHas, OCHOBHOE CBOMCTBO OnepupoBaTh NOHATHUSIMH: TIEPBOOOPA3HAS U

1 MHTCTpall nepBoobOpasHbix. [lepBooOpasHbie onpeneneHHbl naTerpai. Haxoaurs

(12 4) aneMeHTapHbIX QyHkuumii. [IpaBuna nepBooOpa3HbIe AJIEMEHTAPHBIX (PYHKIMHA U
HaXO0XICHUS MTepBO0Opa3HbIX. MHTETpalt. BBIUUCIISITH HHTErpal 1o ¢popmyiie HeroroHa —
I'eomeTpuyeckuii CMbICI UHTETpAIa. JleiiGHM1IA.

Ipumepsr peurenmii uddepeHImaTbHbIX HaxoauTh MIomaay IWiockux Guryp u
YPaBHCHHH. 00BEMBI TeJI ¢ TTOMOIIBIO ONPEETEHHOTO
MHTErpajia. SHAKOMHUTBCS C MATEMATUYECKUM
MOJICIMPOBAHUEM Ha MPUMeEpE
g depeHIMATBHBIX YpaBHEHUI.
osnyuars npeAcTaBieHNE 3HAYEHU BBEICHUS
MOHSTUSl MHTErpajla B Pa3BUTHH MaTEeMaTUKH.

I'paduku Tpuronomerpuyeckue GyHKINH, UX PemiaTh TpUrOHOMETPUYECKUE YPABHEHUS U

TPUTOHOMETpHUYE | CBOMCTBA U rpaduku. OTO0p KOpHEH OCYILECTBIATH OTOOP KOPHEH ¢ MOMOILBIO

CKHX TPUTOHOMETPUYECKUX YPAaBHEHUM C TPUTOHOMETPUYECKON OKPYKHOCTH.

GyHKIHH. HOMOIIBIO TPUTOHOMETPHIECKOM IIpumensaTh GOpMysIBI TPUTOHOMETPUH IS

Tpuronometpu- | okpyxHoCTH. Pemenue pelIeHus] OCHOBHBIX THUIIOB

YECKUe TPUTOHOMETPUIECKHX HEPABEHCTB. TPUTOHOMETPUUYECKUX HEPABEHCTB.

HEPaBEHCTBA Hcnonb3oBarh HU(pPOBBIE pecypebl 1

(16 1) MIOCTPOCHHUS U UCCIIEJOBAHUS TPaPUKOB
GbyHKINH.

Hppaunonains OCHOBHBIE ~ METOJIBI peueHus IIpumeHATH CBOICTBA  MOKAa3aTEIbHOM U

HEBIE, TTOKa3a- TOKA3aTebHBIX H JIOrapupMHUIECKHX norapudmuueckoit pynkmnuii. OCHOBHBIE

TEJbHBIE U HCPaBCHCTB, HPPALMOHAJIBHBIX HCPABCHCTB. | \jo10 151 perenns HepaBeHCTB.

norapudmmye- I'paguucckue meTon! PCIHCHHA O6ocHOBATH PAaBHOCUIILHOCTH TIEPEXO/IOB.
HPPALMOHATIbHBIX, TOKA3aTEJIbHBIX 1

CKHE JOrapupMUUECKHX  ypaBHEHHMIL 1 PemaTh vppanuoHaibHble HEPABEHCTBA.

HEPaBEHCTBA HEPaBEHCTB. Hcnoab3oBaTh rpaduuecKre METOIbI U

(24 )

KommiekcHbie KomrmnekcHbie uncia. Anredpandeckas OnepupoBaTb NOHATUSIMU .

yucia U TPUTOHOMETpUUECKast dbopMBI KOMILJIEKCHOE YUCJIO0 U MHOXECTBO

(10 9) 3aMKUCH KOMIUIEKCHOTO YHCia. KOMIUIEKCHBIX uncel. [IpeacraBiasaTh

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM INIOCKOCTH.

KOMIIJICKCHBIC YN CJIa B
anre0pandecKou u
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@®opmyna Myaspa. Kophu n-oii
CTEINIEHU U3 KOMIUIEKCHOI'O YHCIIa.
[IpruMeHeHre KOMIUIEKCHBIX YMCEeN JUIs
peteHust GU3NYECKUX U FeOMETPUIECKUX
3ajad.

TPUTOHOMETPUIECKOH opme.
BoInoJaHATH apudMeTHuecKre
ONEpaLUK C HUMH.

HN300pamxaTh KOMIIEKCHBIEC YUCIIA HA
KOOPJMHATHOM MIIOCKOCTH.
Hpumensts popmyny Myaspa u
MOJIy4aTh CTENEHU U3 KOMILIEKCHOTO
yucna.

3HAKOMUTBHCH CIPUMEPAMUIIPUMEHEHUS
KOMILIEKCHBIX YUCEJI JJISl PEIICHUS
TreOMETPUUYECKUX U PU3NUECKHX3a/1ad.

Harypanbsubie u
LEJIbIE YUCIIa
(10 u)

Harypanbnsle u nensie yucina. [Ipumenenne
npusHakoB aeaumoctu yncen. HOJ[ u HOK
EBxnmpa qis pemenus 3aiad B
HaTypaJIbHBIX U LEJIBIX YHMCIIaX.

OnepupoBaTh NOHATHUSIMH: HATYpAJIbHOE U
LIEJI0€ YUCII0, MHOXKECTBO HaTypabHbIX U
LEJIbIX YHCEII, HOJ wu HOK.
Hcnosb30BaTh NPU3HAKH JCIUMOCTH LETBIX
OCTAaTKOB 10 MOJYJIIO, AJITOPUTMA YHUCEIT,
anroput™ EBKIMaa i pelieHys 3a1ad.

Cucremsl Cucrema 1 COBOKYIIHOCTh YpaBHEHHI. OnepupoBaTh NOHATUSMM: CUCTEMA U
paLHOHab- PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB;
HBIX, cienctBusi. OCHOBHBIE METO/IbI PELICHHUS pelIeHrne CUCTEMBI WIIM COBOKYITHOCTH;
HPPAEOHATH- CUCTEM U COBOKYITHOCTEW pallMOHAJIbHBIX, PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBbI-
UpPPpaLMOHATIbHBIX, [I0KA3aTEIbHBIX U CJIECTBHUS.
HBIX, J0rapu(pMUUECKHX YPABHEHUIA. HaxoauTh peleHus CucTeM 1
[oKa3aTeJib- IIpuMeHEeHNE ypaBHEHUH, CUCTEM U COBOKYITHOCTEW LIEJIBIX pallMOHAJIbHBIX,
HBIX U HEpPaBEHCTB K pELIeHUIO UPpaLMOHAIbHBIX, I0KA3aTEIbHBIX U
Jorapudmu- MaTeMaTU4YECKUX 3a1a4 U 3aJ1a4 U3 Jgorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB.
YECKUX pasIuMuYHbIX  OONacTell  HayKu U IIpuMeHATH CUCTEMBI YPABHEHUH K PEIICHUIO
ypaBHEHMI peanbHOM )KU3HU, MHTEPIIPETALUS TeKCTovBLIx 3aga4 1/53 pa3IUYHBIX obJacTen
(12 1) MIOJIyYE€HHBIX PE3YJIbTaTOB. 3HAHUN U peabHON KHU3HU;
HHTEPNPETHPOBATH [T0JIyYEHHBIE PEILICHUS.
Hcnoan3oBath 1nppoBbIe peCypChl.
3anauu ¢ PanmonaneHble, nppalMoHaIbHBIE, Bei0upaTs crioco6 penieHus panuoHaibHbIX,
napameTpamu NoKa3aTebHbIe, JOrapuPpMHUECKUE U UPPALMOHAIIbHBIX, I0KA3aTEIbHBIX,
(18 9) TPUTOHOMETPUYECKHE YPABHEHUS, Jgorapu(pMUUECKUX U TPUTOHOMETPUUECKUX
HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH. YPaBHEHHUI U HEPABEHCTB, COAEPIKAIINX
[TocTpoenue u uccienoBanue MOJYJIM U TapaMETPBbI.
MaTEMaTHYECKUX MOJENEH PeaIbHBIX IIpumensiTh rpaduyeckre U aHATUTHYECKHE
CUTYAalMi C IOMOLIBIO YPABHEHUM, CUCTEM | METOJBI U1l PELICHUs] YPaBHEHUN U
YPaBHEHHUI U HEPABEHCTB C ITapaMeTPaMH. HEPAaBEHCTB C IIapaMEeTPaMH, a TaKke
rccaeaoBanne GyHKIIUA METOaMHU
MaTEMaTHYECKOI0 aHaJIN3a.
CTpouTh u HccJIe0BATh  MaTeMaTHYECKHE
MOJIENIN PEANIbHBIX CUTyallUd ¢
MTOMOIIBIOYPaBHEHU, HEPABEHCTB U
CHUCTEMC TapaMETPaAMH.
[ToBTOpEHue, OcHOBHBIE TOHATHS M METOABI Kypca, | MoaeJnpoBaTh pealbHbIE CUTYallH Ha
o0o01enue, 0000111eHNe U cUCTEeMaTH3aIUs 3HAHUI. S3BIKE AJITeOpPbI, COCTABJISTH BHIPAXKEHUS,
CHUCTEMaTU3alUs ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO
3HAaHUU YCIIOBUIO 33]1a4M, HCCJIeJ0BATh [I0CTPOCHHbBIE
(18 u) MOJICJIH C UCTIOIh30BaHUEM allapara

anreOpol. [IpuMeHATh QYHKITUHN IS
MOJICTTMPOBAHUS U HCCIICTOBAHUS PeabHBIX
IPOLIECCOB.

Pemath mpukiagHbIe 33a49H, B TOM

YHCcIie COLUATbHO-3KOHOMUYECKOTO U
(bu3nYecKoro xapakrepa, CpeCTBaMu
ayreOpbl M1 MaTEMAaTHYECKOT0 aHAJIM3A.
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