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IHosicHuTEeNLHAA 3aNIUCKA

OO0mas xapakTepucTUKa Y4e0HOI0o Kypca
VY4eOHbIi Kypc «AnreOpa 1 Havajga MaTEMaTUYECKOIO aHAJIM3a» ABIIAETCS OJHUM

13 HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEeAHEro oOIIero oOpa3oBaHUs, MOCKOJIBKY, C
OJTHOM CTOpPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS HW3y4CeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTHMUYECKOE U
a0CTpakTHOE MBIIUICHHE OOyYaronIMxXcsi Ha YpOBHE, HEOOXOJUMOM ISl OCBOCHHS
nHpOopMaTUKU, OOIIECTBO3HAHUS, UCTOPUM, CIOBECHOCTU W APYTUX IUCHUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydaroluecs: OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOoTopas (POpMYJIUPYET CBOM JOCTHKEHUS B MaTeMaTHYECKOU
dhopme.

VY4eOnblil Kypc anreOpbl 1 Ha4all MATEMaTHYECKOTO aHAJIM3a 3aKJIa/IbIBA€T OCHOBY
JUISL YCHEUIHOTO OBJIQJICHUS] 3aKOHaMU (U3UKH, XUMHUHU, OHUOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJCHIUM pPa3BUTUS IKOHOMUKH M OOIECTBEHHOW >KU3HM, MO3BOJISET
OPUEHTHUPOBAThCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCIOJb30BaTh UX JJIA JaJIbHEUIIEro 00pa3oBaHus U B MOBCEIHEBHON JKU3HHU.
B To0 ke Bpems oBnajeHune aOCTPaKTHBIMU M JIOTHYECKU CTPOTUMHU KOHCTPYKIIHSIMU
anreOpbl U MaTEeMaTUYECKOrO aHalii3a Pa3BUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh YTBEPXKIEHUS C MMOMOIIBIO HHAYKIUU U
paccykJath  JIEIyKTUBHO,  HUCIIOJBb30BaTh  000OIIEHHME W  KOHKPETU3AIIHIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIICHHUE.

B xonme wusydyenus yueOHOro kKypca «Anrebpa W Hayajga MaTeMaTHYECKOTO
aHanau3a» OOyYarlIuecs TMOJIy4aloT HOBBIM OINBIT PEIICHUS MNPUKIAIHBIX 3aaad,
CaMOCTOSITEJIbBHOTO TIOCTPOEHUSI MaTEMAaTHYECKUX MOJEIEH pPEajJbHbIX CHUTYalWH,
MHTEPIPETALNHN MOJYYEHHBIX PELICHHUM, 3HAKOMATCSA C NPUMEPAMU MATEMaTHUYECKHUX
3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCA MAaTEMAaTUUYECKUMU
OTKPBITUSIMUA U UX aBTOPaAMHM.

VYuebHbIit Kypc o007agaeT 3HAYUTENIBHBIM BOCIHUTATEIBHBIM MOTEHIIMAJIOM,
KOTOPBIH  peanu3yeTcs Kak 4epe3 Yy4eOHBI MaTepuall, CHOCOOCTBYIOIIUI
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 CcHerupuKky ydeOHOM
JICSITCIIBHOCTH, TpeOyromieit MIPOJIOJKATEIILHON KOHILICHTpaLuU BHUMAaHMUs,
CaMOCTOSITETbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3yJIbTAaT.

B ocHoBe Merogumku oOyueHMsl anreOpe W HavajlaM MaTeMaTHYECKOro aHan3a
JISKUT NEATSIIbHOCTHBIA MPUHITUTT OOyUICHHUS.

B ctpykrype yduebHOrO Kypca «AnreOpa W Hadajma MaTeMaTHYECKOTO aHAIH3a»
BBIJICTIEHBl  CHEAYIOUIME  COAEpXkKaTelbHO-METoANMYEeCKHe JuHuM: «Yucna wu



BblunucHeHus», «OyHkuuu u rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTUYECKOro aHaiau3a», «MHokecTBa U JIoTHKa». Bce 0OCHOBHBIE cOlepKaTENbHO-
METOJANYECKUE JMHUM H3Y4aloTCs Ha MPOTSHKEHHHM JBYX JIET OOy4YeHUsI Ha YPOBHE
cpenHero o6Omero oOpa3oBaHMs, €CTECTBEHHO MAOIOJIHAA APYT ApPyra U IOCTENEHHO
HachIlasiCb HOBBIMM TEMaMHU U pa3aenamMu. JlaHHbIM ydeOHBIA Kypc sBISETCA
MHTETPATUBHBIM, IOCKOJBKY OOBEIHHSIET B ce0e COAEpKAaHHE HECKOJIBbKUX
MaTEeMaTHYECKUX JUCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHYEeCKHIA
aHaJIu3, TEOpUs MHOXKECTB, MareMarudeckas Jjoruka u apyrue. Ilo mepe Toro kak
oOyuJaroluecs: OBIaJIeBalOT BCE O0JIee MHUPOKUM MAaTEMaTHYECKUM alIapaToM, y HUX
IOCIEI0BATENbHO  (OPMUpPYETCSI U COBEPUICHCTBYETCS ~ YMEHUE  CTPOUTH
MaTE€MaTUYECKYI0 MOJIENb PEajJbHON CUTyallud, NPUMEHATh 3HAHUS, MOJYYEHHBIE MTPU
U3YyYEHUU Yy4eOHOTro Kypca, Il PEIICHHs CaMOCTOSATEIbHO CHOPMYIHPOBAHHON
MaTeMaTUYeCKOM 3a/1a4y, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHo-MeTOAMYECKass JUHUSA «Yucaa W BBIUMCICHUS» 3aBEpILIACT
(opMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEUCTBUTENBHBIX YHCEJI, KOTOPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOuiero
o0Opa3oBaHusl 0c000€ BHHMaHHUE yJemisieTcss (OPMUPOBAHHIO HABBIKOB PAlMOHAIBHBIX
BBIUHCJICHUM, BKIIIOYAIOUIMX B ce€0sl MCIONb30BaHUE PA3IMYHBIX (POpPM 3amMcH 4ucia,
YMEHHUE JeJaThb MPUKUAKY, BBIIOJHATh NPUONMKEHHBIE BBIYUCICHUS, OLICHUBATh
YHUCJIOBBIE BBIPAKEHHUS, padbOTaTh € MAaTEMaTUYECKHMMH KOHCTAaHTaMH. 3HAaKOMBbIE
00y4aronMMcsi MHOKECTBA HATYPaJIbHBIX, LIEJbIX, PALMOHAIBHBIX U JACHCTBUTEIbHBIX
YKCEN AOTOIHAIOTCS MHOKECTBOM KOMILJIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOKECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My clienu(HUyuecKre 3ajjaud M ONepaluu: JeJeHUe
HAIeJIO, ONEpPUpPOBAHHE OCTAaTKaMU Ha MHOXKECTBE LIEJBbIX YHCEN, 0COObIe CBOICTBa
palMOHAIBHBIX W HMPPAUUMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE OIepaluu, a TaKxKe
M3BJICUCHUE KOPHS HaTypaldbHOM CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEll.
brmaromapss 1mocienoBaTeIbHOMY pAaCIIMPEHHMIO Kpyra HCIOJb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX HPHUMEHEHMS JUIsl PEIICHMS pPa3IudHbIX 3a/a4
dbopmupyeTcsi MpeACTaBICHUE O E€AUHCTBE MAaTEMATHKHM KaK HAaykKM M €€ poJii B
MOCTPOEHUU MOJEJIeH pEalbHOrO0 MHpa, LIUPOKO MCHOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIusl.

JIuans «YpaBHEHUST M HEPABEHCTBA» pEATU3YETCSd Ha MPOTSKEHUU BCETO
oOyueHHus Ha ypOBHE CpEIHEro oOuiero oopa3oBaHus, MOCKOJIBKY B KaXKJIOM pasfelie
[IporpamMmMbl TIpelyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B  pesynbprarte
oOydJaroniyecss OBJIAJICBAIOT PA3IUYHBIMU METOJAMHM  PEIICHHUS PpPalUOHAIbHbIX,
UPpALMOHATIBHBIX, TOKAa3aTeNIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a]ay, COJep)KallUX IapaMeTpshl.
[lomyueHHble yMEHMSI LIMPOKO HCIOJNB3YIOTCA TPU HCCIEIOBAaHUU (PYHKIMHA C
MOMOILbIO MPOU3BOJHOM, MPU PELICHUU MPUKIAJHBIX 33/7a4 U 337a4 Ha HaXOXICHUE
HauOONbIINX M HAUMEHbIIMX 3HaueHuM (yHKuuu. JlaHHas conep)karenabHasl JIMHUA
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BKJIIOUaeT B ce0s Takke (GOpMUPOBAHHWE YMEHHUI BBIMNOJIHATH Pacu€Thl MO Gopmysam,
npeoOpa3oBaHUs  pAalMOHAIBHBIX, HMPPALMOHAIBHBIX W  TPUTOHOMETPUUYECKUX
BBIPOKECHHI, a TaKXE BBIPAXKEHH, COJAEp)KAIIMX CTeNneHu W jorapudmel. braromaps
U3YyYEHUI0  alreOpaudyeckoro Marepuajga I[POUCXOJUT  JajIbHEHIIEee  pa3BUTHE
QJITOPUTMUYECKOI0 U a0CTPAKTHOIO MBIIIICHUS 00y4aroIuXcsi, POPMUPYIOTCS HABBIKU
JIENYKTUBHBIX pPacCyXJIeHUH, pabOThl C CHUMBOJBHBIMH (DOpMamMH, MpPeICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHUJE PABEHCTB M HEpPaBeHCTB. Aunredpa
npeiaraeT 3G PpeKTUBHbIE HHCTPYMEHTHI JUIsl PELICHUs PAKTUUYECKUX M €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeTOIMYeCKass JMHUSA  «DYHKIMM W rpaQuKh»  TECHO
MEPEIUIETAECTCS C IPYTUMH JIMHUAMHM YYEOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Y4YEHUs  Mmarepuana. [3ydeHue  CTEeneHHOW,
MOKa3aTeIbHOM, JIOTApUPMUUECKOW U TPUTOHOMETPUUYECKUX (PYHKLIHHA, UX CBONCTB U
rpadUKoB, HCMIOJb30BaHUE (YHKUMH JUIsl pelleHus 3adad M3 JpYruxX Y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIN30M, TaK U
C pElIeHHEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OO0JbIIOE BHUMaHUE YAENSIETCS
(GOpMHUPOBAHHUIO YMEHUS BBIpaXaTb (POpPMyJIaMH 3aBUCUMOCTH MEXAY PpPa3IMYHbIMHU
BEJIMYMHAMH, UCCIIEN0BaTh MOJyYeHHbIe (PYHKIMH, CTPOUTh UX rpaduxu. Marepuan
JTOM CONEPIKATEIBLHON JIMHUM HALEJIEH HA Pa3BUTHUE YMEHHUU U HABBIKOB, IIO3BOJIAIOIINX
BBIPAXATh 3aBUCUMOCTH MEX]y BEJIMYMHAMHM B Pa3IMyHON (popMe: aHAIMTHUYECKOM,
rpaduueckoil u cioBecHOM. Ero n3yuenue crnocoOCTByeT pa3BUTHIO aJTOPUTMUUYECKOTO
MBIIICHHS], CIOCOOHOCTH K 000OIEHUIO M KOHKPETU3aLlUH, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxarenpHass nuHUs «Havama MareMaTnyeckoro aHaiau3a» IO3BOJSET
CYLLIECTBEHHO pAaClIMPHUTh KPYyr Kak MaTEeMaTU4YEeCKUX, TaK WM NPHUKIAJHBIX 33124,
JOCTYIIHBIX 00y4YalOIUMCs, TaK KaK Y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH TpadUKu
CJIOXHBIX (DYHKIIMI, ONIpEeAeNATh UX HAaUOOJbIINE U HAUMEHBIINE 3HAYEHHUS, BBIYUCIIATh
wionaan Guryp u o0bEMbI TeJ, HAXOAUTh CKOPOCTH M YCKOpPEHUs IpoleccoB. [laHHas
COZIeprKaTeIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHSI MAaTEMAaTUYECKUX
MOJENEN PpEANbHBIX CHUTYyalHH, IIO3BOJSIET HAXOAWTh HAWIy4yllee pEIIEHUE B
MPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3aZadyax. 3HAKOMCTBO C
OCHOBAMHM MAaTeMaTHYECKOr0 aHaliu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbopMaIbHO-IOTMUECKOTO0 M KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO yMEHUU
pacrio3HaBaTh NPOSIBICHUS 3aKOHOB MAaTeMAaTHKM B HAayKe, TEXHUKE U MCKYCCTBE.
OOyuarolyecs y3HAIOT O BBIJAIOIIUXCS PE3YJIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas JIMHUSA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B CeOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMATUYECKOM JIOTUKHU. TeOpEeTUKO-MHOKECTBEHHBIE
IIPEACTABICHUs] TPOHM3BIBAIOT BECh KypPC LIKOJIBHOM MAaTEMATUKH M IIPELJIAraroT
HanOoJiee YHUBEPCAIbHBINA S3BbIK, OOBEIUHSIONMIUA BCE pa3feibl MaTEeMaTHUKU U €€
OPWIOKECHUM, OHM CBA3BIBAIOT pa3Hble MAaTEMaTH4YECKUE JUCLHUILIMHBI M HX
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NpuIoKeHus: B efauHoe 1enoe. [1oaToMy BaXHO AaTh BO3MOXKHOCTH OOy4aromiemycs
MOHMMATh  TEOPETUKO-MHOXECTBEHHBIH  SI3bIK ~ COBPEMEHHOM  MaTEeMaTHKH |
UCIIONIb30BaTh €ro I BBIPAXEHUS CBOMX MbIcHeH. [[pyrMM BaKHBIM NPHU3HAKOM
MaTEMaTUKHU KaK HayKd CIeAyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHMMA
U CJEeJO0BaHHE ONpENeIEHHBIM MPaBUIIaM TMOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C
AJIEMEHTAMU MaTE€MaTH4YEeCKOW JIOTUKH CHOCOOCTBYET PAa3BUTHUIO  JIOTUYECKOTO
MBIIUICHUS] 00YYaroImUXCsl, MO3BOJIAET MM CTPOUTh CBOM PACCYXICHHS HAa OCHOBE
JIOTUYECKUX TPaBUII, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIUICHHUS.

B yuebHOM Kypce «Anredpa u Havyajla MaTeMaTUYECKOro aHAIIU3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOI0 MOJEIUPOBAHUS, KOTOpbIE MPHU3BaHbl CIOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB MOCTPOEHUS MOJEIEH peajbHBIX CHUTyallUil, HUCCIEAOBAHUS
ATUX MOJENed C TIOMONIbIO ammapara anreOpsl W MaTeMaTHYecKOTO aHaju3a,
MHTEPIIPETAMU MOJTYYEHHBIX PE3yJbTaToOB. Takue 3ajaHusl BIUIETEHbl B KaXKIbIA W3
pa3zesioB  IpOrpaMMbl, IOCKOJIbKY BECh MaTepuag Y4YeOHOro Kypca LIMPOKO
UCTIONB3YETCSl  JUIsl  pEIIeHWsT TPUKIAAHBIX 3amad. [lpm  pemeHun  peanbHBIX
MPAKTUYECKHX 3a/1a4 00yJaromecs pa3BUBAIOT HAOIIOAATEIbHOCTD, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HCIOJIB30BAaTh aHAJNOTHIO, 0000maTh W
KOHKPETU3UPOBaTh IMpobieMy. JledareapbHocTh 1Mo (OPMUPOBAHHUIO HABBIKOB PELICHUS
NPUKIAIHBIX 33/1a4 OPraHU3yeTcs B IPOIIECCE M3YYEHHs BCEX TEM ydeOHOro Kypca
«AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTNU3ay.

IIporpamma paccunrana Ha ucnojb3oBanue Y MK:

1. Amumos II.A., Kanarun FO.M., TkaueBa M.B. — Anre6pa n Havana (06a30Bblid U
yrayOneHuslil ypoens) 10-11kimace, [Ipocsemienue.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe
Ha u3yuenue yueOHOTO Kypca «Anredpa M Hayajaa MaTEMaTHYECKOTO aHAIIM3a

orBonutcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hezgeno), B 11 kimacce — 136
4yacoB (4 4yaca B HEJIETIO).

Buabl u popmbI NpOMEKYTOYHON M UTOTOBOM aTTECTALUU
[TpomexyTouHas aTTecTanus NPoOBOAUTCS B OpME: TECTOB, KOHTPOJILHBIX,
CaMOCTOSTEIIbHBIX, TPAKTUYECKUX U TBOPUECKUX pabOT. Yuamuecs mpoXoasaT
MEPEBOJHYIO ATTECTALMIO B COOTBETCTBUM C PEIICHUEM IIECOBETA.

Coaep:xanue 00yueHust

10 kaacce
Yucja v BLIYUCJICHUA



Panmonaneupie yncna. OOBIKHOBEHHBIE U JAECSATHUYHBIE JApOOU, TMPOIEHTHI,
OeckoHeuHbIe nepuoanueckue 1podu. [Ipumenenue qpobdeii 1 MPOLEHTOB AJIs PEIICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOW KU3HHU.

JlelictBurenpHple  uucia.  PanuMOHanbHbIE U HMppALMOHAJIBHBIE  YUCIIA.
Apudmernueckue onepanuu ¢ 1eMCTBUTEIbHBIMU YnciIaMu. Moiyib AeCTBUTEIBLHOTO
qrclia U ero cBoiictra. [IpnbnmkEéHHbIe BRIUMCICHUS, TIPABUIa OKPYTJICHHS, TPUKHUIKA
Y OLICHKA pe3yJIbTaTa BEIYUCIICHUN.

Crenenb ¢ nenbiM nokazareneM. bunom Herorona. Mcnonb30BaHue Moaxoasiei
dbopMbl 3amUCH  ACUCTBUTENBHBIX YHCEN [JIl PEIICHUs] MPAKTUYECKUX 3ajad |
IIPEACTABJICHUS JAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHON CTETICHU U €r0 CBOWCTBA.

Crenenb C panMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecaTuuHbie W  HaTypajbHBIC
orapuMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXJIECTBEHHBIE MTPEOOpPa30BaHus. Y PaBHEHHUE, KOPEHb YPaBHEHMUSI.
PaBHOCUMIIBHBIE ypaBHEHMST W  YpaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHHe
HEpPABEHCTBA.

OCHOBHbIE METOJbl PEIICHUS LENbIX U APOOHO-PAllMOHAIBHBIX YpPaBHEHUH WU
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TIEepeMEeHHOW. JleneHue MHOrouwieHa Ha
MHOTOWIEH C ocTaTkoM. Teopema be3y. MHorouneHsl ¢ 1eibIMA KOIPPUITUEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

WNppaunonanshbie ypaBHeHUsA. OCHOBHBIE METOJIbl PELICHUS] HUPPALMOHAIBHBIX
YpPaBHECHUH.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOIBI PELICHHS IMOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKAUX JTOTapU(MBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObl PEUICHUS JOTapU(PMUUECKIX
YpaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHue TPUroHOMETpUYECKUX YPaBHEHUH.

Pemenne cucreM JMHEWHBIX ypaBHEHWW. Marpuua CHCTEMBI JIMHEHWHBIX
ypaBHeHUI. OmnpenenuTens MaTpUIlbl 2X2, €ro reOMETPUYECKHUd CMBICT U CBOWCTBA,
BBIYMCIICHHE €ro 3HAYEHMs, INPUMEHEHUE OINPENEIUTENs I PEUICHUS CUCTEMBbI
JIMHEWHBIX ypaBHEHUM. PelieHue npukiagHbiX 3a1a4 C IMOMOIIBI0 CUCTEMBbI JTUHENHBIX



ypaBHeHunil. MccienoBaHne TIOCTPOCHHOW MOJENM C NOMOIIBID MATpULl U
ONPEAECTIUTEIIEH.

[locTpoeHne MareMaTUYEeCKUX MOJENIEW pEAJbHOW CUTyallud C IIOMOLIBIO
YPaBHEHUN U HEpPaBEHCTB. [IpuMeHeHue ypaBHEHUMH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3JIMYHbIX 00JIacTell HAYKU U pEeaJIbHON KU3HU.

DOYyHKIUHU U TPAPUKHU

Oyukuus, crnocodsl 3amaHus  GyHKUMU. B3auMmHO oOpatHble  (QYHKIUH.
Kommnozumms @yukiuit. ['paduk dpyHkumun. neMeHTapHbie Tpeodpa3zoBanus rpaduxkon
(hyHKITUH.

OOnacTe omnpeneneHUs: U MHOXKECTBO 3HadeHUM (yHkumu. Hymm QyHkmum.
[IpomexxyTkn 3HaKkomocTosHCTBA. UETHBIe W HeuéTHble GyHKmmu. [lepuogmdeckue
¢ynkuun. IIpoMexyTKM MOHOTOHHOCTHM (PyHKIMU. MakcUMyMbl W MHHHMYMBbI
¢ysnkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU Ha IPOMEXYTKE.

JluneliHasg, KBaJpaTU4Hass M JPOOHO-IMHEWHAas QYHKUMU. OIJIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IpaUKOB.

CrenenHass (yHKUHS C HaTypaJbHbIM M IEJbIM TNoKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OW CTENEHHU Kak (PyHKUUU OOpAaTHOM CTENEHU C
HaTypaJbHbIM II0OKa3aTEJIEM.

[lokazarenpHast u Jorapudmuueckas (QYHKIMM, HX CBOWCTBA U TIpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIEHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKpy>KHOCTb, OIIPEIEIEHUE TPUTOHOMETPUYECKHUX (DYHKIIHI
YUCJIOBOTO apryMEHTAa.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U sBiaeHusX. I'paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

ITocimenoBaTensHOCTH, CcHOCOOBI  3aJaHMs  ITOC/EIOBaTeiabHOCTEH. MeTton
MaTeMaTUYECKOW HMHAYKUMHA. MOHOTOHHBIE M OIPAaHMYEHHBIE I10CIJIEIOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHajIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U TeoMeTpUYecKas Nporpeccud. beckoHeuHo yObIBarouas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YObIBarolled TIeOMETPUYECKON
nporpeccuu. JIMHEHHBIM U 3KCHOHEHUMAIbHBIA pocT. HYucno e. dopmyiia CIOXKHBIX
IIPOLEHTOB. Vcnonb30BaHne NMPOrpecCun sl PELICHUS PEATbHBIX 3a1ad IPUKIIAIHOTO
Xapaxkrepa.

HenpepoiBable QyHKIMHM U X CBOMCTBA. TOUKM pa3pbiBa. ACUMNTOTHI rpaduKOB
¢bynkumii. CBolcTBa (DYHKIIMH HENpEepbIBHBIX Ha OTpe3ke. MeTol HMHTEpBaJOB IS
perieHuss HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM IS pEIICHUS
3aaad4.

[lepBas u BTOpas mpousBojHble GyHKIMH. OnpeneneHue, reOMETPUUYECKUN U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K TpauKy PyHKIUU.



[IpousBoaubie sneMeHTapHbIX (yHKUMN. [Ipon3BoaHas CymMMmbl, MPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKLIUH.

MHoKecTBa M JIOTMKA

MHO0kXeCTBO, onepanyuy HaJl MHOXKECTBAMHU M UX CBOWcCTBa. /narpammsl Disiepa—
Benna. IIpumeHeHne TEOpETUKO-MHOXECTBEHHOIO anmapara JJisl ONMCAaHUs peajbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX y4E€OHBIX IPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUECKOro OObBEKTa, CIIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHECHHSI.

11 kaacce

Yucaa v BBIYMCICHUA

Harypanbhbie u nensie uncina. [Ipumenenrne npu3HakoB IETMMOCTHU LENbIX YUCET,
HanOobIIui 001mMil genurtens (nanee — HOJl) u Hanmenbliiee o01iee kpaTHoe (fajnee —
HOK), ocratkoB mo moaymnto, aaroputvma EBkiaupa miis penieHus 3aaad B IEJIbIX
quciax.

Kowmmnekcuble uncna. Anredpandeckass U TpUroHOMeTpudeckas (OpMbl 3alucu
KOMILJIEKCHOTO 4ucia. ApudmeTndeckue omnepalud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOpAUWHATHOW miockoctu. Dopmyna Myaspa.
Kopnu n-oii cteneHn u3 KOMIUIEKCHOTO 4Kchia. [[puMeHeHrne KOMIUIEKCHBIX YHACEN TS
perieHus: GU3NIECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYIMHOCTh YPaBHEHHI U HEPaBEHCTB. PaBHOCUJIbLHBIE CUCTEMBI U
CUCTEMBI-CIEACTBUA. PABHOCUIILHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIUOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOJABl PEIICHHS CHUCTEM U COBOKYMHOCTEH pallOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(MUUYECKUX YPaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMApAMETPAMHU.

[IpumeHeHue ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX
3a7a4 W 3a7a4 W3 Pa3IMUHbIX 00JacTed HAyKW M peajbHON >KU3HU, MHTEpIpeTarus
MTOJYYEHHBIX PE3YJIBTATOB.

DYyHKIUHA U TPAPUKHU

I'padux xommosurmu ¢GyHkumii. ['eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

I'padrueckue MeToabl pelieHus: ypaBHEHU U HEpaBEHCTB. [ 'paduyeckre MeTOo b
peleHns 3a1a4 ¢ napameTpamu.



Hcnonp3oBanne r1padukoB GYHKIUN 11  HUCCIAEAOBAaHUS TMPOIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHICHHH 3a7ad M3 JPYruX Y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayajna MaTeMaTH4eCcKOro aHajaimn3a

[IpumMeHeHre NPOU3BOJHON K UCCIENOBaHUIO (DYHKIMI HAa MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxneHne HaumOOJbIIEr0 M HAaMMEHBIIErO0 3HAYEHWIl HENnpepbIBHOMN
(GyHKIIUM Ha OTpE3Ke.

[IpumeHeHne NOpPOU3BOAHOM [ HAXOXKICHUS HAWIYYIIErO pEIICHHUS B
NPUKIIAIHBIX 3aJa4ax, JIs ONPEAEICHUSI CKOPOCTU U YCKOPEHHUS Mpolecca, 3aJaHHOTO
dhopmyIion Uiy rpauKoMm.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuia Haxox1eHNs TepBOOOPA3HBIX.

Nurerpan. I'eomerpudeckuii CMBICA HHTErpana. BeruuciieHue Onpencs€HHOro
uHTerpana no gopmyne Hetorona-Jleitonuna.

[IpuMeHeHre uHTerpaia A HaXOXKACHUS TUIOLael MI0CKuX GUryp u o0bEMoB
r€OMETPUYECKHUX TEJI.

[Ipumepsl  pemiennii  nud@epeHIHaNIbHBIX  ypaBHEHUW. MaTtematuyeckoe
MOJIETTUPOBAHUE PEAIbHBIX MPOLIECCOB C MOMOIIBIO TU((HEepeHIINATbHBIX YPAaBHEHHIA.

Il1anupyembie pe3yJibTAThl OCBOCHHMS Y4eOHOro Kypca «AJiredpa U Havyajia
MaTeMATH4eCKOro aHaau3a» (yriayOJeHHbIii YpPOBeHb) Ha YPOBHE CpeIHero
001ero odopasoBaHus

JINYHOCTHBIE Pe3yIbTATHI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WUIUHM OOydYaroIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHUHCKOro OOIINEeCTBa, MPEJACTABICHHUE O MaTeMaTHYECKHUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUMN, TPOIIEAYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMIPOCHL U APYIroe€), YMEHUE B3aWMOJICHCTBOBATh C COI[MATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMHU U Ha3HAUCHUEM;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXKTAHCKOW HWICHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY W HACTOAIIEMY POCCHUMCKOM MATE€MAaTUKH, IEHHOCTHOE OTHOIICHUE K
JOCTUKECHUSAM POCCUUCKUX MATEMaTUKOB M POCCUMCKOW MAaTEMaTHYECKOM IIKOJIBI,
MCIIOJIH30BAHUE ATUX JOCTIXKCHHUM B IPYTUX HayKaX, TEXHOJOTUAX, Chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHUUCKOTO Haponaa, cHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IMOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM
MPUMEHECHUEM JIOCTHXKEHUM HAYKU U JEATEIBHOCTHIO YUYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJIa B OCTPOCHUE YCTOWYUBOTO OYTyIIETO;

4) 3CTETHYeCKOr0 BOCTIUTAHUS



ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas OJCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aJay, PELICHUM, PACCYKIEHUH, BOCIPUUMUYUBOCTh K
MaTEeMaTHUYECKUM acleKTaM Pa3IMYHBIX BUJOB HCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYEeCKUE 3HAHUS B HHTEpecax
310pOBOro M 0€30macHOro odOpas3a MKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (30pPOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH M OTAbIXA,
peryisipHas Qunyeckas akTUBHOCTb), PU3NUYECKOE COBEPUICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTHUBHO-03/I0POBUTEIBHON J1€ATENbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3INuHbIM
chepam mpodeCCUOHATIBHOW ACSATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOM u ¢
NPUJIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHHUI0 U CAMOOOPA30BAaHUIO HA MPOTSKEHUU BCEU >KH3HHU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUHU MPAKTHUUYECKUX 3a7ad MaTeMaTHUECKOMN
HAIPaBIIEHHOCTH;

7) IKOJIOTrH4eCKOIr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIbTYpbl, TOHUMAHUE BJIUSHUS COLUATBHO-
SKOHOMHUYECKMX TPOLECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpepbl,
OCO3HaHWe TIJ00aTBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, OpUEHTalus Ha
MpUMEHEHNE MaTeMaTUYeCKUX 3HAHHWM NJIs pelIeHus 3a7a4 B O0JaCTH OKpYKarouien
Cpenbl, TUIAaHUPOBAHHUE TIOCTYNKOB M OIICHKM HMX BO3MOXKHBIX IOCJIEICTBUMA MJis
OKPYKaIOIIEU CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON NMPAKTUKH, TOHUMAHWE MAaTEMaTUUECKOW HAyKU Kak
cdepbl UeIOBEYECKON AESITeIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJIsl pa3BUTHUS
[IUBUJIN3AIMH, OBIAJICHHUE S3BIKOM MaTEeMaTHKH W MaTeMaTHYeCKON KyJIbTypoW Kak
CpPEICTBOM  TO3HAHUS  MHpa, TOTOBHOCTh  OCYIIECTBISITh  TPOCKTHYI U
HCCIIEIOBATENCKYIO ACSITEIbHOCTh MHANBUAYATBHO U B TPYIIIE.

MeTtanpeaMeTHbIe pe3yJIbTAThI

Ilo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe el CTBUS

ba3oBble Jiornueckue aeiicTBUA:

BBISIBISITh W XapaKTEpPH30BaTh CYIIECTBEHHbIC TMPHU3HAKH MaTEeMaTHUYECKHUX
OOBEKTOB, MOHITHIA, OTHOIICHWH MEXIy MOHATHIMH, (HOPMYIHpPOBATH OMPEICICHUS
MOHSTHUM, yCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KiIaccu(UKalMM, OCHOBAaHUS IS
0000IIEHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;
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BOCIPUHUMATh, POPMYIUPOBATH U TPEOOPA30BHIBAThH CYXKACHUS: YTBEPAUTEIbHbBIE
U OTpHIIATeNbHbIC, ANHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUHS B
(dakTax, JaHHBIX, HAONIONECHUSIX W YTBEPKICHUAX, INpeIaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJb30BAaHHEM 3aKOHOB JIOTHMKH, JCAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAIOTHH;

POBOJUTH CAMOCTOSTENIBHO JO0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKICHHIM
(OpsiMble U OT MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IbI;

BbIOMpaTh coco0 pemieHus yueOHOM 3ai1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BHIOMpaTh HauboJee MOAXOJAUIMI ¢ YYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejlbcKue 1eHCTBUA:

HCIIOJIb30BaTh BONPOCHI KaK MCCIIEOBAaTEIbCKAA HWHCTPYMEHT MO3HAHUS,
(bopMynaupoBaTh BOMPOCHI, (PUKCUPYIOLIKME MPOTHUBOPEUHE, MPOOJIEMY, YCTaHABIMBATH
UCKOMOE€ W JlaHHO€, (OPMHPOBATH THUIIOTE3y, APTyMEHTUPOBATH CBOIO IO3UIIMIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, UCCIIEIOBAHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEl MaTeMaTH4YEeCKOro OObeKTa, SBJIEHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0OBEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSATENbHO (POPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pPe3yJIbTaTOB, BBIBOJIOB M OO0OIICHUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpolecca, a TakXKe BbIJIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

BBISIBIISATE  eUIUTHl WHOOpPMAIMHU, MaHHBIX, HEOOXOJUMBIX [JI1 OTBETa Ha
BOIIPOC U ISl pELIECHUS 3a/1a4u;

BBIOMpATh WHGOPMAIIMI0 W3 HCTOYHWKOB Pa3IUYHBIX THIIOB, aHAJIM3WPOBATH,
CHUCTEeMAaTU3HPOBATh U WHTEPIPETHPOBATh MH(DOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CTPYKTYpUpPOBaTh HH(POPMAIIMIO, TMPEACTaBIAT, €€ B pPa3IHYHBIX (QopMax,
WJUTIOCTPUPOBATH TpapUuecKu;

OIICHMBATh HAAEKHOCTh MH(POPMAIMH 1O CAMOCTOSITENEHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUS
Oo0wmenue:
BOCIPUHUMATh U (OPMYIHUPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBUSIMH U

neJsIMu 06H_I€HI/I$I, ACHO, TOYHO, 'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHLEIX H
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IIACBbMEHHBIX TEKCTAX, AABaTh IOSACHEHUS 10 X0y PELICHUS 3a1a4d, KOMMEHTUPOBATH
ITOJIyYEHHBIA PE3yJIbTaT;

B XOA€ OOCYKIEHHMsS 3alaBaTbh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOU TEMBI,
npoOJIeMbl, pelIaeMoi 3aJlauM, BbICKA3bIBaTh WJIEU, HALICJICHHBIC HA MOMCK PEIICHHUS,
CONOCTABIIATh CBOM CYXICHUS C CYXACHUAMU JPYyTUX YYaCTHUKOB JHaJIora,
oOHapyXHBaTh pa3INuKe U CXOJICTBO MO3ULIMH, B KOPPEKTHON dopMe GopMyIHpOBaTh
Pa3HOIIIACHS], CBOU BO3PAXKEHUS;

IPENCTABIATh pE3ylbTaThl PELICHMUS 3a7a4d, SKCIEPHMEHTa, WCCIECIO0BAHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUU.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, JITOPUTM PEIICHUS 3aJaud, BBIOMPATH CIOCOO PEIICHUS C
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIaJICTh HaBBIKAMM I103HABATEJIbHOW pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, WX pe3yJbTaTOB, BIAJIETh CIOCOOaMU
CaMOITPOBEPKH, CAaMOKOHTpPOJISI Tpollecca W pe3yjbTaTra PELICHHs MaTeMaTU4eCKOU
3a/1a4u;

MpEABUNIETh TPYAHOCTU, KOTOpPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTH Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE pe3ysbTaTa 1M W YCIOBUSM, OOBSCHATH MPUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHUSI PEe3yJIbTaTOB JESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJHONW WM WHAMBUIYAIbHOU
paboThI MpU pelieHnH Y4eOHBIX 3a7ad4, TPUHUMATh I1eIb COBMECTHOU JCSTEIHHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOoThl, pacmpeneisTh BUIbI padoT,
JIOTOBApUBATLCS, OOCYXXJaTh NPOIlECC W pe3yibTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHX JIIOJCH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCyKIeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» W HHBIC), BHITIOJHATH CBOIO YacTh PabOTHI M KOOPJIUHUPOBATH
CBOU JICUCTBUS C JPYTUMH YJ€HAMHU KOMaHJbl, OIICHHBATh Kauye€CTBO CBOEro BKJIaja B
OOIIUIA MPOYKT MO KPpUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

HpenMeTHme PeE3yabTaThbI
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K xoniy oOyuenuss B 10 kiaacce oOydaromuics MOIYYUT CIEAYIOIIHNE
IpeIMEeTHbIC PEe3yabTaThl MO OTJACIBHBIM TeMaM paboueld mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hayasla MaTeMaTUYECKOTO aHATu3ay:

Yucia 1 BIYUCICHHUA:

CBOOOZIHO ONEpUPOBATh IOHATUSAMU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoAnYecKas Ipoob, MPOLEHTHI, UPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIlHOHATBHBIX
Y JEMCTBUTENBHBIX YHCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh IpOOM M MPOLEHTHI I PEIICHUs MPUKIAJHBIX 33/1a4 U3 Pa3IU4HbIX
OTpaciiell 3HAaHUHM U pEeajIbHOMN KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIUMCIICHUS, IpaBWIa OKPYIJICHUS, NPUKUIKY U
OILICHKY PE3yJIbTaTa BBIUYNCIICHNN;

CBOOOJIHO ONEPUPOBATH MOHITUEM: CTEIEHD C LIEJIBIM MTOKA3aTEeIEM, HCIIOJIb30BATh
NOIXOJAIIYI0 (OpMy 3amUCH ACUCTBUTEIbHBIX YMCEN I PEHICHHUS MNPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH TOHIATHEM: APUPMETUUYECKUH KOPEHb HATypalbHON
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZIHO ONEpUpoBaTh NOHATUAMM: JorapudM UucIa, JACCATUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO OMNEPHUPOBATh IMOHATUAMH: CUHYC, KOCHUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATh TOHATHUSAMU: APKCUHYC, APKKOCMHYC M AapKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIBHBIE HEPABEHCTBA,

OPUMEHATh  Pa3JIMYHbIE METOJAbl PEIICHUS PalUMOHAIBHBIX M  JAPOOHO-
PALMOHAIIBHBIX YPABHEHUHN, IPUMEHATH METOJ HHTEPBAJIOB [JIsl PEILICHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM MEepeMEHHO,
MHOTOWIEH C IeJbIMU KO3(PPUIMEHTaMH, KOPHU MHOTOWICHA, MPUMEHSTH JeJIeHUE
MHOT'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMmy Buera s pemenus
3a1ad;

CcBOOOZIHO ONEpUPOBATh MOHATHUAMU: CHUCTEMa JIMHEHWHBIX YpaBHEHMI, MaTpulia,
ONPENEIIUTENb MATPULIBL 2 X 2 U €r0 TEOMETPUYECKUI CMBICH, UCIOJIb30BATh CBOKMCTBA
ONpENENUTENd 2 X 2 NI BBIYMCICHUS €r0 3HAYCHHUS], IPUMEHATh ONPEACIUTENM IS
pELICHNsT CHUCTEMBI JIMHEMHBIX YPaBHEHUH, MOJEIHMPOBATH PEAIBbHBIE CHUTYallMU C
IIOMOLIBIO CUCTEMbI JIMHEWHBIX YPaBHEHWM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
ITIOMOLIBIO MATPHUI] ¥ ONIPEIEINUTEIEH, UHTEPIIPETUPOBATD ITOJyYEHHBIN pPE3yJIbTaT;

UCII0JI30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU JJi IPeoOpa30BaHUSI BhIPAKEHUMH;
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BBITIOJHATh MPEOOPa30BaHMsI YUCIOBBIX BBIPAKEHHMH, COJAEPKAIMX CTEMEHU C
palroHaIbHBIM TIOKa3aTeNIeM;

MCIIOJIb30BaTh CBOWCTBA JIOTapu(PMOB A mpeoOpa3oBaHUs JOrapuPMHUUECKUX
BBIPAKCHUH;

CBOOOJTHO ~OINEpPUPOBATh TMOHATHSAMHU: HUpPpPALMOHATIbHBIC, IIOKAa3aTelbHbIE U
jJorapuMuUecKue ypaBHEHMs, HAXOJIUTh WX PEUICHUS C MOMOIIBIO PaBHOCHUIIBHBIX
MEPEXO0/I0B HIIN OCYIIECTBIISSI MPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMyIbl sl TpeoOpa3zoBaHuUs
TPUTOHOMETPUYECKUX BBIPAKECHUMH;

CBOOOJTHO OTNEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, IPUMEHSATh
HEoOXOoauMbIe (POPMYJIBI N7l PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHECHUM;

MOJIEJTUPOBATh pPEaIbHbIE CUTYAIllMU Ha SI3bIKE aJIreOpbl, COCTABIISITH BBIPAKECHMUS,
yYpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3a/layM, UCCJIENOBAaTh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapaTa aareOphl.

DOyHKUMU U rpaduKu:

CBOOOJHO OIEPUPOBATH MOHATUAMH: (QYHKLHS, CIOCOObI 3agaHus (QyHKIHH,
B3aUMHO OOpaTHbIe (PYHKIIMU, KOMIO3ULIUA (PYHKIUH, Tpaduk (QyHKIHMH, BBIIOIHATH
aJIeMEeHTapHbIe TPeoOpa3zoBaHusi rpa@uKoB HYyHKIIHIA;

CBOOOMHO OIEpPHpPOBaTh MOHATHAMH: OOJIACTH OIpENeJeHUsI U MHOMXKECTBO
3HaYCHUH (PYHKIMH, HYTH (PYHKITUN, TIPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO  OMepUpoBaTh TMOHATHUSMHU: UETHBIE W  HEYETHbIE  (DyHKIMH,
nepuonyeckue (PyHKIMHM, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl U
MUHUMYMBI ~ (YHKIIMM, HauOoJbIllee W HaWMEHbIee 3HayeHue QYHKIMA Ha
MIPOMEKYTKE;

CcBOOOMHO OMEpUPOBaTH MOHATHAMH: CTETEHHas (QYHKIHMS C HATYpadbHBIM H
IeJbIM TOoKa3areneM, TpaduK CTENEHHOW (YHKIUU C HATypaJlbHBIM M  IIEJIBIM
nokasaresneMm, Trpa@uKk KOpHS N-OM CTeneHW Kak (PYHKIMU OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

OTIEpUPOBATh TMOHATUSAMHU: JUHEHHAs, KBaapaTHyHas W JAPOOHO-IMHEHHas
(GyHKITUH, BBITIOIHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOSCHUE UX TPapUKOB;

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: TIOKa3aTelbHas W Jorapudmudeckas
GbyHKIMM, WX CBOWCTBA W TpaduKH, HCIOIB30BaTh WX TpapuKd HJid PEIICHUS
YPaBHEHHU;

CBOOOMHO  OMEpUPOBaTh TMOHITHSIMH: TPUTOHOMETPUYECKAs  OKPYKHOCTH,
oTpesiefieHue TPUTOHOMETPUUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

MCIIONIh30BaTh Tpaduku GyHKIUN IS UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEMN
MpU PEIISHUHW 33Ja4d U3 JAPYTuX y4eOHBIX MPEAMETOB M pPEaIbHOUW KU3HH, BBIPAXKATh
dbopMyiaMy 3aBHCUMOCTH MEXKIY BEIHUNHAMU;

Hauvana mareMaTH4ecKkoro anajausa:
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CBOOOJHO OMEpPUPOBaTh MOHATUAMU: apUPMETHUEcCKass M TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIIasi T€OMETpUYECKash MPOrpeccus, JWHEHHBIA U
HKCIIOHEHIIMATBHBIA POCT, (POpMyJa CIOKHBIX MPOILEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

UCIIOb30BaTh IMPOTPECCHM JJISI PELICHUS PEajJbHbIX 3aJad MPUKIAJTHOTO
XapakTepa;

CBOOOJHO OMEpUPOBATh MOHITHSAMH: IOCIEIOBATEILHOCTb, CIIOCOOBI 3aJaHUs
NOCJIEN0BATENBLHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TTOCJIEI0BATENBHOCTH, IOHUMATh
OCHOBBI 3apO’KJIEHHUS MAaTEMAaTHUYECKOTO aHaIM3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO OMNEPHUPOBATH MOHITHSAMU: HENpPEphIBHbIC (YHKIIMH, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (YHKIMS, HENpephiBHAS Ha OTPE3KeE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a]1a4;

CBOOOJTHO OMEpPUPOBAThH IMOHATUAMHM: TIEpPBas U BTOpas MPOU3BOJHbBIE (DYHKIIUH,
KacarelyibHas K rpaduKy QyHKIINY;

BBIYUCIISATh MPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU JBYX
(yHKIUH, 3HaTh TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINM;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUN CMBICI MPOU3BOHOM JIJISl PEIICHUS
3a/1ay.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPallUU HaJl MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI armapar Jisi ONUCAaHMS pPeajbHbIX
MIPOIIECCOB U SABJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB;

CBOOOZIHO ONEpUpOBaTh TMOHATUSIMU: ONpEJEIICHHE, Teopema, YypaBHEHUE-
CJIEICTBHE, CBOWCTBO MATEMAaTHYECKOTrO OOBEKTa, JOKA3aTeIbCTBO, PABHOCHJIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy oOywyenuss B 11 kJjacce oOyyaromuiicss TOJYYUT CIICIYIONTHE
MpEAMETHBIC PE3YJIbTATHI MO0 OTAEIBHBIM TeMaM paboueil mporpaMMbl Y4eOHOTO Kypca
«Auredpa 1 Hayaa MaTeMaTHYECKOTO aHATIU3a:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATYpabHOE M LIEJI0E€ YHUCIO, MHOXKECTBA
HaTypaJbHBIX U IEJIBIX YUCEN, UCIIOIb30BaTh IPU3HAKU IEIUMOCTH 1enbix yucen, HO/J
1 HOK HarypanbHBIX UKcel JUIs pelieHus 3a/1a4, TPUMEHSITh anroput™ EBkinunaa;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTATKAa [0 MOJYJIIO, 3aMIMChIBATh HATYpAJIbHbIE
YKCJa B PA3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZIHO OINEpPUPOBaTh MOHATHUAMU: KOMIUJIEKCHOE YHCJIO UM MHOMXECTBO
KOMILJIEKCHBIX HYHCEJ, TPEACTABJIATh KOMIUICKCHBIE YHCIa B anreOpandeckod u
TPUTOHOMETPHUUECKON (OpMeE, BBIMOITHATH apu(PMETHUECKUuE Orepardd C HUMH U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:
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CBOOOZHO OMEpUpPOBaTh TMOHATUSMHU: UpPpAIMOHATbHBIC, TOKa3aTelbHbIE U
JorapuMUUEcKUe HEPaBEHCTBA, HAXOJIUTh MX PEIICHHS C MOMOIIBI0 PaBHOCHUIBHBIX
IIEPEX0/IOB;

OCYILIECTBIIATh OTOOP KOPHEN NPU PEILICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOZHO  ONEpUpPOBaTh  IOHATUEM  TPUTOHOMETPHUUECKOE  HEPABEHCTBO,
OpPUMEHATh  HeoOXoaumble  (GOopMysnbl  JJIsI  pEIIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZIHO OINEPUPOBATh MOHATUSMHU: CHUCTEMA M COBOKYIHOCTb YpPaBHEHUU WU
HEPABEHCTB, DPAaBHOCWIBHBIE CHUCTEMBl M CHUCTEMBI-CIEIACTBUSA, HAXOIWUTh PELICHUS
CUCTEMBI M COBOKYIIHOCTEH pPAalMOHAIBHBIX, WPPALMOHAIBHBIX, ITOKA3aTEIIbHBIX MU
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemaTh paloHalbHbIE, UPpAalMOHANbHbBIC, TIOKA3aTeIbHbIE, JIOTapu(PMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA, COACPKAILME MOLYIIN U ITapaMeTphI;

OPUMEHATh TpapuuecKre METOIbl IJsl PEIICHUs YPaBHEHUM M HEpaBEHCTB, a
TaKXke 3a/1a4 ¢ MapaMeTpaMH;

MOJEJIMPOBATh pealbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAXKEHUS,
YpPaBHEHMS, HEPABEHCTBA M KX CHUCTEMbl 1O YCJIOBHIO 3aJa4M, HCCIIEI0BATH
IIOCTPOCHHBIE MOJENU C HCIIOJIb30BAHMEM ammapara aareOpbl, HUHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

DOyHKUMU ¥ rpaduKu:

CTpOUTh TrpadUKU KOMIO3MLIMH (YHKIMA C [OMOIIBIO  3JIEMEHTapHOIrO
MCCJICIOBAHMS 1 CBOMCTB KOMIO3UIIMH JABYX (DYHKIIHIA;

CTPOUTH T'€OMETpUUYECKHE 00pa3bl YpaBHEHMH M HEPaBEHCTB Ha KOOPIHWHATHOU
IIJIOCKOCTH;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: TPA(YUKN TPUTOHOMETPUUECKUX PYHKIUM;

MPUMEHATh QYHKIMU 1711 MOJIECIIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MTPOLIECCOB.

Havana mareMaTH4ecKOro aHajJu3a:

UCIOJIb30BaTh MPOU3BOJHYIO JJIsi MCCIENOBaHUS (DyHKUHMH Ha MOHOTOHHOCTH U
DKCTPEMYMBI;

HaXOJUTh HauOOJblIee W HAaUMEHbIIEe 3HA4YCHHUS (PYHKIUU HEMpPEphIBHON Ha
OTpE3KE;

HCIIOJB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUSA HAWIY4YlIero peEIIeHus B
IIPUKJIAIHBIX, B TOM YMCIJIE COLMAIBHO-DKOHOMHYECKMX, 3aJadax, Ui OINPENEIICHHUs
CKOPOCTHU U YCKOPEHHUSI MpoIIecca, 3aJaHHOTO (OopMYIION Ui rpaduKoM;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: MEPBOOOpa3Hasi, ONpeneiaEHHbIM MHTErpa,
HaXOAUTh MEPBOOOpa3HbIE JJIEMEHTApPHBIX (YHKUMH M BBIYMCIATH MHTErpaj IIo
dbopmyne Hrrotona-Jleibuuia,

HAXOIUTh IJIOIIAAN IIOCKUX GUTYp U 0OBEMBI TEJT C TOMOIIBIO HHTETpala;

UMETh TNPEACTABIECHUE O MATEMAaTUYECKOM MOJCIMPOBAHUM HaA IPUMEPE
cocTaBiieHUs AU pepeHnanbHbIX YpaBHEHU;
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peuiats IMPHUKIAAHBIC 3ajJa4v, B TOM YHUCIIC COHOHUAJIbHO-3KOHOMHUYCCKOI'O
CI)I/I3I/I‘-ICCKOFO XapakTepa, CpeaACTBaMU MATCMATUICCKOI'O aHaJIM3a.

TemaTHyeckoe NJIAHUPOBAHUE
10 kaace

Haumenosaunue
pazaena

Kon-
BO
4acoB

HpaKTI/I‘-ICCKaH HacCTb

Kontpo
JIbHBIE
paboThI

[IpakTnu
€CKHue
paboThI

TBopueckue/
MIPOEKTHBIC
paboTHI

DIIEKTPOHHBI
e
(mudpoBbIe)
obOpazoBaren
bHBIC

pecypchl

MHOX€eCTBO
JIEUCTBUTEIBHBIX
qHCe.
MHOTroO4/1¢HBbI.
PanmonannHbIe
ypaBHEHUS U
HEPaBEHCTBA.
Cucremsbl
JIMHEMHBIX
YpaBHEHUMU

24

OyHKIMU U
rpauKu.
Crenennas
byHKUHS C
LIEJIBIM
MoKa3aTeyieM

12

Apudmernuecku
1 KOpEHb N-01
CTEIICHH.
HNppaunonansHbie
YpaBHEHHUS

15

ITokazarenbHas
byHKIHS.
ITokazarenbHbIC
YpaBHEHUS

10

Jlorapudmuuecka
a1 QyHKIUS.
JlorapubmMuueckn
€ YpaBHEHHSI

18

Tpuronomerpuue
CKHE BBIPAKECHUS

22
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U YpaBHEHHUSI

[TocnenoBarensH
OCTH U
IPOrPECCUH

10 1

HenpeppiHbie

byHKIUH.
[IpousBoHas

20 1

[loBTOpEHME,
000011IeHHE,
CHCTeMaTH3aIus
3HAHUM

Hroro

136 12

11 kaacc

Ne
o/

Haumenosaunue
pasznena

Kou-

[IpakTH4ecKas 4acThb

BO
qaco

KonTtponpn
bI€ pabOThI

[IpakTn
YecKue
paboThI

TBopueckue/
POCKTHbIE
paboTHI

DJIEKTPOHHBI
e
(uudpoBbIE)
obOpazoBaren
bHBIC

pecypchl

Hccnenosanue
GyHKUMN €
ITOMOUIBIO
ITPOU3BOJTHOU

22 2

[TepBooOpazHa
s ¥ UHTETpal

12 1

I'paduku
TPUTOHOMETPU
YEeCKUX
(GyHKIHIA.
Tpuronomerpu
YECKHE
HEPaBEHCTBA

14 1

NppauunonansH
bIE,
MIOKa3aTeJIbHbIC
u
norapupmMuyec
KHe
HEpPABEHCTBA

24 2

KowMmruiekcHrie

10 1
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qucia

Harypanbnbie
Y L[EJIbIE YHCIIA

10

Cucremsbl
palMOHAIIBHBIX
,
HppanuoHaIbH
BIX
MOKa3aTeNbHbBIX
u
JorapudpmMuyec
KUX YpaBHEHUU

12

3agauu ¢
rapamMeTpaMu

16

[ToBTOpEHUE,
00o00menue,
cHCTeMaTHu3aIu
sl BHAHUHU

16

Hroro

136

12
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HNPUJIOKEHHUE
Kpurtepuu onneHuBaHue y4eOHOI0 nmpeamMera
HopMbl oileHKM YCTHOTO OTBETA N0 MATEMATHKE

OHI/IpaHCL Ha 5TH PCKOMCHIAIINN, YUUTCJIb OOCHUBACT 3HAHUA 1 YMCHUS YUAIIIUXCA C
YU4CTOM UX HHAWBUYAJIBHBIX OCOOCHHOCTEM.

1.

2.

ConepxxaHne W 00BEM MaTepHalia, IMOMJIEKAIIEr0 IPOBEPKE, OINPEAEIISIETCS
nporpammoil. Ilpyu mpoBepke yCBOEHHsI MaTepuajia Hy»KHO BBISABIISITH MOJHOTY,
MIPOYHOCTh YCBOEHUS yYAIUMUCSA TEOPUU U YMEHUS MPUMEHSAThH €€ Ha NMPAKTUKE
B 3HAKOMBIX U HE3HAKOMBIX CUTYalIHSIX.

OcHoBHBIMHU (hOpMaMH MPOBEPKU 3HAHUIN M YMEHUI y4aIIUXCs TT0 MaTeMaTHKe

ABJISIIOTCS MIMCbMEHHAsl KOHTPOJIbHAsA paboTa U ycTHbIN onpoc. [Ipu onenke
IIMCbMEHHBIX U YCTHBIX OTBETOB YUUTEINb B IIEPBYIO OYEPEb YUUTHIBACT
ITOKA3aHHBIC YYAIIUMUCS 3HaHUS U yMeHUsA. OLIEHKa 3aBUCHUT TAKKE OT HATUYMS U
XapakTepa MOrPEeIIHOCTEN, JONYIIEHHBIX YUaIlllUMUCS.

3.

Cpenu norpemHoCcTel BhACAI0TCSA OINOKY U HenoveThl. [lorpemHocTts
CUMTAETCs] OLIMOKOM, €ClI OHAa CBUAETENIBCTBYET O TOM, UTO YUEHHUK HE OBJIAJIEN
OCHOBHBIMU 3HaHUSMH, YMEHUSAMHU, YKa3aHHBIMU B ITporpamme. K Hepoueram
OTHOCSITCS IMOIPEIIHOCTH, CBUAETEIBCTBYIOIINE O HEAOCTATOYHO MOJHOM HJIN
HEJ0CTAaTOYHO IPOYHOM YCBOEHUU OCHOBHBIX 3HAHUM M YMEHUI UK 00
OTCYTCTBUU 3HAHUM, HE CYUTAIOIINXCS B IPOrpaMMe OCHOBHbIMU. Hegoueramu
TAK)XE€ CUMTAIOTCS: IOTPEIIHOCTH, KOTOPBIE HE NPUBEIM K UCKAKEHUIO CMBICIIA
MOJIYYEeHHOTO YYEHUKOM 3a/IaHUsI MJIM CIIOCO0a €ro BHINIOJIHEHUS; HEAKKypaTHas
3aMuch; HEOPEXKHOE BHINIOJIHEHHE YepTexa. [ paHuna Mexy omuokaMu u
HEJI0YETaMU SIBJISIETCS B HEKOTOPOU CTENEHU yCIIoBHOU. [Ipn ogHmx
00CTOSITENLCTBAX JOIMYIICHHAs YYalUUMHCS MTOIPEITHOCTh MOXKET
paccMaTpUBaTLCA YUUTENIEM Kak OIIMOKa, B IPYroe BpeMsl v MPU APYTHUX
00CTOATENBECTBAX — KaK HELOYET.

4.3amaHus Il YCTHOTO M MHCBbMEHHOTO OINpoca YYalluxcsl COCTOST U3

TEOPETUUECKUX BOMPOCOB U 3a/1ay. OTBET HA TEOPETHUECKUN BOIPOC CUUTAETCS
0e3ynpeyHbIM, €cld 10 CBOEMY COJEP>KaHHIO TOJHOCTbIO COOTBETCTBYET
BOMPOCY, COJIEPKUT BCE HEOOXOTUMbIE TeopeTHUecKre (PakThl U 0OOCHOBAHHbBIE
BBIBOJIbI, & €T0 M3JIOKEHHE W MHUCHMEHHAs 3aliCh MAaTEMaTHUECKA TPaAMOTHBI U
OTJIMYAIOTCS  TOCJIEOBATEIbHOCTPIO W aKKypaTHOCThIO. Pemienue 3amaum
cuuTaeTcsi Oe3ympeyHbIM, €ClId TMPAaBWIBHO BbIOpaH crnoco0 peuieHus, camo
pEIIeHHEe COMPOBOXKAAETCS HEOOXOAUMBIMU OOBSICHEHUSIMU, BEPHO BBITIOJHEHBI
HY)KHBIC€  BBIYUCIICHHWS W TpeoO0pa3oBaHMs, TMOJYYeH BEPHBIA  OTBET,
MOCJIEZ0BATEIBHO U aKKYPAaTHO 3aIIUCaHO PEILIECHHE.

5. OHCHKa OTBCTa y4allCrocs 1npu yCTHOM M IIMCBMCHHOM OIIPOCE IMPOBOAUTCS IIO

MATHOAILHOM CHUCTEMC, T. €. 3a OTBCT BBICTABICTCA OJHA M3 OTMCTOK: 1
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(noxo), 2 (HeyAOBJIETBOPUTENHHO), 3 (YIOBIETBOPUTENIBHO), 4 (XOpoIio), 5
(oTnMYHO). YUuTeNb MOXET IMOBBICUTH OTMETKY 3a OpUTHMHAIBHBIA OTBET Ha
BOIIPOC WJIM OPWTHMHAJILHOE PEIICHWE 3aJadd, KOTOPHIE CBUIETEIHCTBYIOT O
BBICOKOM MaTeMaTHYE€CKOM Pa3BUTHH Y4YallleTOCs; 3a pelleHre 0oJiee CIOXKHOM
3aJlayd WIA OTBET Ha 00Jiee CIIOXHBIA BOIPOC, MPEIIOKECHHBIC YyUaIeMycs
JIOTIOJTHUTENIBHO MOCJIE BBHITTOJHEHUS UM 3aJJaHUM.

Oowan kraccugpuxkayusn owuodox.

[Ipu olieHke 3HaHUI, yMEHUN U HABBIKOB OOYYAIOIINXCS CIEYET YUUTHIBATH BCE
omuOKH (TpyObIe M HETPYObIC€) U HEIOUYETHI.
1. I'pyOBIME CUNTAIOTCS ONITHOKU:

HC3HAHHC OIPCACICHNUA OCHOBHBLIX HOHHTHﬁ, 3dKOHOB, IIpaBHJI, OCHOBHBbIX

MOJIOKEHUI Teopuu, He3HaHue (OpMys, OOUIEHPHUHSTHIX CHMBOJOB 0003HAUECHUMN
BEJIMYUH, €IMHUIL] X U3MEPEHUS,;

( ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
( ]
[ ]
([ ]
([ ]
2.
[ ]

HE3HAHNE HAMMEHOBAHUH €IMHUI] H3MEPEHUS

HEYMEHHE BBIJICTUTH B OTBETE TJIABHOE;

HEYMEHHUE MPUMEHSTh 3HAHUSA, aJITOPUTMBI JUIsl pEIICHUS 3a/1ay;
HEYMEHHUE JIeNIaTh BBIBOBI M 0000IIIECHNUS;

HEYMEHHUE YUTATh U CTPOUTDH IPAPUKU;

HEYMEHHE MOJIb30BaThCs IEPBOUCTOYHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;
NOTeps KOPHS WM COXPAHEHUE MOCTOPOHHETO KOPHS;
oTOpachiBaHuE 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;

PaBHO3HAYHBIE UM OLITUOKU;

BBIYHMCIIUTEIILHBIC ONTUOKH, €CIT OHU HE SBJISIOTCS OMUCKOM;
JIOTUYECKUE OITUOKH.

K HerpyObIM o1mmbkam ciaeayeT OTHECTH:

HETOYHOCTh (DOPMYIUPOBOK, OMNpPEACIICHUIN, TOHSATUN, TEOpUM, BBbI3BAHHAS
HEIOJIHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOro IOHATUS WIH
3aMEHOM OJHOTO - IBYX M3 3THX IPU3HAKOB BTOPOCTENIEHHBIMU;

HETOYHOCTh IpaduKa;

HEpALMOHAIIBHBIA METO/| PEIIEHUS 3a1a41 WIA HETOCTaTOYHO NPOLyMaHHbIN
IUTaH OTBETA (HapyLIEHUE JIOTUKH, TOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENEHHBIMU );

HEpaIMOHAIIbHBIE METO/IbI pa0OTHI CO CIPABOYHON U APYTrOW JTUTEPATYPOK;
HEYMEHUE pellaTh 33/1a4M, BBIMOJIHATh 33/IaHUs B OOIIEM BUJE.

3. HegouetamMu ABISAIOTCS:

® HepalMOHAJIbHbBIE MPUEMbl BEIYMCIIEHUN U TPeoOpa30BaHu;
e HeOpeKHOE BBIMOJHEHUE 3aMKUCEH, YepTeKen, CXeM, rpaduKoB.

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00yUAOWUXCA NO MAmeManuKe.
OTBeT OLICHUBAETCSI OMMEMKOU «5», €CIIN:
paboTa BBITIOJIHEHA TIOJIHOCTHIO;
B JIOTHYECKUX PACCYXKJICHUSAX U OOOCHOBAHHUH PEIICHUS HET MPOOETIOB U OITHOOK;
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B PEUICHUHU HET MaTeMaTUYECKUX OIMOOK (BO3MOKHA OJIHA HETOYHOCTb, OITUCKA,
KOTOpasi HE ABJISIETCA CIEICTBUEM HE3HAHUS WJIM HETIOHUMAHUS Y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCS B CIIEYIONIUX CITyYasX:

paboTa BHITIOJIHEHA MTOJTHOCTHI0, HO 000CHOBAHUS IIar0B PEIICHHS HETOCTATOYHBI
(ecniu ymeHue 000CHOBBIBATh PACCYKACHHUS HE SIBISUIOCH CIIEUATBLHBIM 00BEKTOM
IIPOBEPKH ); TOMYIIEHbI OJIHA OIIMOKA UK €CTh JBa — TPU HEA0UYETA B BBIKIAAKAX,
PUCYHKaX, yepTekax WiH rpadukax (€Cim 3T BUJIBI pabOT HE SBIISLIACH
cHeuuaIbHbIM 00OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

JOIyIIeHO 0oJiee OHOM OIMOKH WM 0oJiee ABYX — TPEX HEJ0UYETOB B BHIKJIAIKAX,
yepTekax Win rpagukax, Ho o0yJarouuiics 00aagaeT 00s3aTeIbHBIMU YMEHUSIMU T10
IIPOBEPSIEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

JOIYIIEHBI CYIIECTBEHHbIE OLIMOKH, TOKA3aBIIKE, YTO 00yJaroluiics He 00J1a1aeT
00s13aTeIbHBIMA YMEHUSMH I10 JAHHOW T€Me B MOJTHOU Mepe.

Y4auTenb MOXET MOBBICUTh OTMETKY 32 OpPUTHMHANBHBIA OTBET Ha BOIPOC WU
OPUTMHAJIIBHOE pEIICHHWEe 3a/ayd, KOTOpPhIe CBHIETEILCTBYIOT O  BBICOKOM
MaTeMaTHYeCKOM Pa3BUTHU O0YYaIOLIETOCs; 3a peHIeHHe Ooee CIOKHOM 3a1auu HITH
OTBET Ha OoJiee CIOKHBIA BOTIPOC, MPEIOKEHHBIE 00yJaromeMycs JOMOTHUTEIEHO
MI0CJI€ BHITIOJIHEHUS] UM KaKUX-JTHOO0 IPYTHUX 3a1aHuil.

Ouenka ycmuwix omeemos 00y4aouuxca no mamemamuKe
OTBET OLICHUBAETCS] OMMEMKOIUL «5», €CITU YUCHUK:

® [IOJIHO PAcKphUI CoJiepKaHUEe MaTepualia B 00beMe, MpeyCMOTPEHHOM
MPOTPaMMON U Y4EOHUKOM;

®  H3JI0KWJI MATEPUAII TPAMOTHBIM SI3BIKOM, TOYHO MCITOJIB3YSI MATEMATUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONIPEIEIICHHON JIOTHYECKON
IIOCJIEI0BATEIBHOCTH;

® [IPABWJIBHO BBIOJHWI PUCYHKH, YEPTEKH, IPAPHUKHU, COTyTCTBYIOLIUE OTBETY;
® [I0Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU TPUMEPAMHU,
IIPUMEHSATH €€ B HOBOM CUTYallUH P BBINOJHEHUN TPAKTUYECKOTO 3a/1aHHUS;

® IPOAEMOHCTPUPOBAJ 3HAHUE TEOPUH PAHEE U3YUYEHHBIX COITYTCTBYIOIIMX TEM,
c(OPMHUPOBAHHOCTH U YCTOMYMBOCTH UCIIOIB3YEMbBIX MPU OTBETE YMEHUN U
HaBBIKOB;

® (OTBCYAJI CaMOCTOATCIIBLHO, oe3 HaBOJAIIHUX BOIIPOCOB YUHTCIIA,

® BO3MOXHBI OJJHA — ABC HCTOYHOCTH ITPH OCBCUICHNEC BTOPOCTCIICHHLIX BOIIPOCOB
HJIM B BBIKJIQJIKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABHII ITOCJIC 3aMCUYaAHUA YUHUTCIIA.

OTBeT O1IcHUBACTCSA OMMemKou «4», €CIU YIOBICTBOPSET B OCHOBHOM TPEeOOBaHUSIM
Ha OLIEHKY «5», HO IIPH 3TOM MUMEET OJIMH U3 HETOCTATKOB:

¢ B U3JIOKCHUMN JOITYIICHBI HEOOJIbIIINE HpO6CHBI, HE NCKa3UBIICC MATCMAaTHUYCCKOC
COACPIKaHNEC OTBETA,
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AOIMMYIICHBI OAWH — ABA HEAO0UYCTA IIPHU OCBCIICHUKU OCHOBHOI'O COACPKAHMA
OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUYAaHUS YIUTCIIA,

JOIYLIEHBI OIIMOKA WA 00Jiee IBYX HEIOUETOB MIPU OCBEIICHUH
BTOPOCTETIEHHBIX BOIPOCOB MJIM B BBIKJIAKAX, JIETKO UCIPABICHHBIE MIOCIIE
3aMeUyaHUs yUUTEs.

Ommemka «3» CTaBUTCA B CICAYIOIHNX CIIydadx:

HEMOJIHO  PAcCKphITO  CoJepKaHWEe Marepuaia  (ComepX aHUE  M3JI0KEHO
(dparmeHTapHO, HE BCETJa MOCIEAOBATEIbHO), HO MOKa3aHO 00Ilee MOHUMaHHUE
BOIIPOCA ¥ TMPOAEMOHCTPUPOBAHBI YMEHHS, JTOCTATOYHBIC IS YCBOCHHS
nporpaMmMHoro marepuaia (ompeneneHsl «TpeOoBaHUSIMHU K MaTeMaTHYECKOU
MOJITOTOBKE OOYYAIOIIMXCS B HACTOSIIECH MpOrpaMMe 1o MaTEMaTHUKeE);

MMEJIUCh 3aTPYIHEHHS WIIM JOITYIIEHbI OIMOKHU B ONPEIEICHUN MaTEMAaTUIECKON
TEPMUHOJIOTUM, 4YEPTEeXkKaX, BBIKIAAKAX, HCIPABICHHBIE I10CIE€ HECKOJIBKUX
HABOJAIIUX BOIIPOCOB YUUTEII,

YYEHUK HE CIpPABWICS C NPUMEHEHHEM TEOPMH B HOBOW CHUTyallUH IIpU
BBIMOJIHEHUH MPAKTHUYECKOIO 3aJaHusi, HO BBIIOJHUI 33JaHUs 00s3aTEIbHOTO
YPOBHS CIIOKHOCTH IO TAaHHOW TEME;

IIPY JOCTaTOYHOM 3HAHUU TEOPETUYECKOI0 MaTepuaa BbIABICHA HEAOCTATOYHAs
c(hOpPMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

Ommemka «2» CTaBUTCA B CICAYIOMHNX CIIydadx:

HE pacKpbITO OCHOBHOE COJIep KaHuEe yUeOHOTro MaTepuraa;

0oOHapyKEHO HE3HAHUE YUECHUKOM O0JIbIIeH Uin HanboJsiee BaXXKHON 4acTu
y4eOHOIro MaTepuana,

JOMYIIEHbl OMMOKM B  ONpEACNCHUH TMOHSATHH, TpPH  HCIOJIb30BaHUU
MaTeMaTUYeCKOll TEPMHUHOJIOTMH, B PUCYHKaX, 4YepTeKax MM rpaduxax, B
BBIKJIaJIKaX, KOTOPbIE HE MUCIPABIEHBI MOCIE HECKOIBKUX HABOJSIIMX BOMPOCOB
YUUTES.

Ouenka nUCbMeHHbIX KOHMPOJIbHBIX Padom oo0yuarouwuxcsa no aizeope u
2eomempuu.

OTBET OLICHUBACTCSI OMMEMKOU «5», eCIu:

paboTa BBINIOJIHEHA IOJTHOCTHIO;
B JIOTUYECKUX PACCYKACHUIX U 00OOCHOBAHUHU PEIICHUS HET MPOOETOB U OLINOOK;
B PEIICHUH HET MATEMAaTUYECKUX OIMOOK (BO3MOXHA OJIHA HETOYHOCTh, OTHCKA,

KOTOpasi He SBJIAETCS CJIEICTBUEM HE3HAHUS MJIM HEMOHUMaHUsl y4eOHOTO
MaTepuana).

Ommemkxa «4» CTaBUTCS B CIIEAYIOLIUX CIy4dasX:

paboTa BBITIOJIHEHA MTOJTHOCTHI0, HO 00OCHOBAHUS I1aroB PEIICHUS HETOCTATOYHBI
(eciiu ymeHre 000CHOBBIBAThH PACCYKACHUS HE SIBISIIOCH CIIEIUATBLHBIM
00BEKTOM TIPOBEPKH);

JOITYIIIEHBI OJTHA OIMMOKA WU €CTh JBa — TPHU HEI0UETA B BBIKJIAJKAX, PUCYHKAX,
gepTexax Wid Trpadukax (eciad 3T BHIBI paOdOT HE SBISUIMCH CICIUATBHBIM
00BEKTOM ITPOBEPKH).
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Ommemka «3» CTaBUTCS, €CIIU:
e JOmMyIIeHOo 0oJiee OHOM OMUOKU MK OoJiee IByX — TPEX HEJOUETOB B
BBIKJIAJIKAX, YepTekKax
e 1w Tpadukax, HO oOydaromuics o00samaeT 00s3aTeNbHBIMH YMEHUSIMHU 10
IIPOBEPSEMOU TEME.

Ommemka «2» CTaBUTCS, €CIIU:

JIOIYIIIEHbI CYIIECTBEHHBIC OLIMOKH, MOKa3aBIINe, YTO OOydJaromuiica He o0maaaer
00s13aTeIbHBIMA YMEHUSIMU 110 IaHHOM TeMe B TIOJTHOU Mepe.

YuuTenb MOXKET NOBBICUTH OTMETKY 3a OPHMIMHAJIBHBIM OTBET HAa BOIPOC WIH
OpPUTHMHAJIBHOE pEUICHUE 3aJa4d, KOTOPbIE CBHJETEIbCTBYIOT O  BBICOKOM
MaTeMaTUYECKOM Pa3BUTHH 00YYarOIIerocs; 3a peieHue 0oee CI0KHON 3a1auul WIn
OTBET Ha 0oJiee CIIOKHBIN BOMPOC, MPEATIOKEHHbBIE 00yYaroIeMycsl JOMOJIHUTEIbHO
[OCJI€ BBIIOJIHEHUSI UM KaKUX-TH0O0 IPYrux 3aJaHuil.

Ouenka ycmuwix 0meemos 00y4aouuxca no anzeope u 2eomempuu.
OTBeT OLICHUBAETCA OMMEMKOU «5», €CIIN YUYEHUK:

® II0JIHO PacKpbLI COiepKaHUE MaTepuala B 00beMe, IPeyCMOTPEHHOM
IpOrpaMMoi U y4eOHUKOM;

® 3JIOKWJI MaTepuajl FPaMOTHBIM SI3bIKOM, TOYHO UCIIOJIb3YsI MATEMAaTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTIPEIEIIEHHON JIOTHYECKON
MTOCJIEA0BATEIBbHOCTH;

® [IPABWJIBHO BBIOJHWI PUCYHKH, YEPTEKH, IPaUKH, COMYTCTBYIOIINE OTBETY;

® [I0Ka3aJI YMEHHE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU TPUMEPAMHU,
IIPUMEHSTH €€ B HOBOW CUTYallMU IIPYU BBINIOJIHEHUHU IPAKTHYECKOTO 3a1aHU;

® IPOAEMOHCTPUPOBAJ 3HAHUE TEOPUH PAHEE U3YUYEHHBIX COITYTCTBYIOIIMX TEM,
c(OPMHUPOBAHHOCTH U YCTOMYMBOCTh UCIIOIB3YEMBIX MPU OTBETE YMEHUN U
HAaBBIKOB;

® OTBEYaJ CAMOCTOSITENIbHO, 0€3 HABOASIIMX BOIIPOCOB YUUTEIIS;

® BO3MOXHBI OJJHA — JBE HETOYHOCTH IMPU OCBEIIEHUE BTOPOCTEIIEHHBIX BOIPOCOB
WJIM B BBIKJIQJIKAX, KOTOPbIE YUCHHUK JIETKO UCIIPABUII MTOCTIE 3aMeYaHusl YIUTE.
OTBeT OLICHUBAETCSI OMMEMKOU «4», €CIIN
® VYJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPH 3TOM HMEET
OJIMH W3 HEIOCTAaTKOB: B M3JIOKCHUHU JOMYIICHBI HEOOJIbIINE MPOOENbl, HE
HCKa3MBIIIEE MAaTEMATHYECKOE COJIEp)KaHNE OTBETA;
e JIONYIICHBI OJIMH — JIBa HEJIOYETA IIPU OCBEIIEHUHU OCHOBHOTO COJICPKAHUS
OTBETA, UCIIPABJICHHBIC MOCIIE 3aMEYaHUs YUUTENS;
® JIOMYIIEHBI OMMOKA WK 00JIee TBYX HEJIOUETOB MPU OCBEIICHUH
BTOPOCTETIEHHBIX BOIPOCOB MJIM B BBIKJIQJIKAX, JIETKO HUCIPaBICHHBIC TTOCIIE
3aMEeYaHus YIUTeJIs.
Ommemka «3» CTaBUTCA B CJICAYIOIMIMX CIydasiX:
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® HENOJHO pAacKpheITO COJAEp)KaHWE Marepuana (COAEp)KaHUE  H3JI0KEHO
(parMeHTapHO, HE BCerja NocjeloBaTeIbHO), HO MOKa3aHO o0llee MOHMMaHUEe
BOIpOCAa M MPOJEMOHCTPUPOBAHbl YMEHHUS, JOCTATOYHBIE JUI1 YCBOEHUS
MIPOrpaMMHOI0 MaTepHaa;

® UMEJUCh 3aTPYAHEHMS WK JOMYUIEHbl ONIMOKHU B ONPEIEICHUN MAaTEMAaTUUECKON
TEPMHUHOJIOTMH, YEpTEkKaX, BBIKJIAJKAX, MCIPABICHHBIC II0CIE€ HECKOJIBKHUX
HaBOJSIIUX BOIIPOCOB YUHUTEJIS;

® VYYEHUK HE CHPAaBWICA C NPUMEHEHHWEM TEOpPUHM B HOBOH CHUTyallud IpHU
BBINIOJJHEHUH IPAKTUYECKOIO 3aJaHusi, HO BBIIOJHUI 33JaHUs 00A3aTEIbHOTO
YPOBHSI CJIOKHOCTH IO IaHHOU TEME;

® IIpU JOCTaTOYHOM 3HAHUM TEOPETUUYECKOTO MaTepHasa BbISBIECHA HEAOCTATOYHAS
c(OpPMUPOBAHHOCTh OCHOBHBIX YMEHUI U HAaBBIKOB.

OmmemKa «2» CTaBUTCA B CIEAYIOIMX CIIy4asX:

® HE pacKphITO OCHOBHOE COJIep KaHNEe yUeOHOro MaTepuraia;

e 0OHapyXeHO HE3HaHUE YUYECHUKOM OoJiblieil uiu HanboJiee BaXKHOW 4acTu
y4eOHOIr0 MaTepuana,

e JOMyUIEHbl OMMOKM B ONPEACIICHUH IMOHATUH, TMpU  HUCHOJIb30BAHUU
MaTeMaTUYeCKOl TEpPMHMHOJIOTMM, B PHCYHKax, yepTexax WIM rpapukax, B
BBIKJIAJIKaX, KOTOPbIE HE MCIPABJICHBI MOCIIE HECKOJIBKUX HABOJAIIMX BOIPOCOB
YUUTEIIA.

HopMbl 011eHOK MaTeMATHYEeCKOT0 JUKTAHTA

BBICTABJISICTCS C YYETOM UKCIIa BEPHO PEIICHHBIX

3aJlaHUil;

Buicokuti yposens (ouenka «5»): ancio BepHbix 0rBeToB —0T 90 10 100%.
Llosvluennwitl yposeHs (oyenka «4»). 9ucio BEPHBIX 0TBETOB —0T 66 10 89%.
ba3zoswiii yposens (oyenxa «3»): 9ACIIO BEPHBIX OTBETOB -0T 5010 65%..

Huskuii yposens (oyenxa «2»): aucio BepHBIX 0TBeTOB MeHee 50%.

Hopwmbl oueHok Tecra:

Buicokuii yposens, oyenxa «5»: uncio BepHbix oTBeToB —OT 90 10 100%.
Llosvluennwiti yposeHs (oyenka «4»): 4ucio BEpHbIX OTBETOB —OT 66 10 89%.
bas3oswiii yposens (oyenka «3»). 4uciao BEpHbIX 0TBETOB -0T 5010 65%.

Huskuii yposenw (ouenxa «2»).: auciao BepHbIX 0TBeTOB MeHee 50%.

Hopwmpbl o11eHOK TUChMEHHBIX paboT, B KOTOPOH 3a/IaHus OICHUBAIOTCS Pa3HbIM
KOJIMYECTBOM OaJlIOB:

Buicokuii yposenw, oyenxa «5»: nonydentoe konnuectBo 6amioB — ot 90 go 100% ot
MaKCUMaJIbHO BO3MOKHOTO.

Llosviwennwiii yposens (ouenka «4»): TOTYy4eHHOE KOJIMUECTBO 0asijioB — OT 66 110
89% oT MakcUMaJIbHO BO3MOYKHOTO.

ba3zosviil yposens (oyenxa «3»): moydeHHOE KoJinuecTBO 0amioB — oT 5010 65% ot
MaKCUMaJIbHO BO3MO>KHOTO.

Huskuii yposens (oyenxa «2»): momydeHHOE KonrdecTBo 6awtoB meHee 50% ot
MaKCHMaJIbHO BO3MOYKHOTO.
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