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INOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma y4eOHOTO Kypca «AjredOpa ¥ Hadajla MaTeMaTHYECKOTO aHaIH3a)»
0azoBoro ypoBHs s obyuaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJTapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIAapTa CPEIHEro oO0mero odpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, MPEIBIBIAEMBIX K MaTeMAaTHYeCKOMY O0Opa3oBaHHUIO, U
TPaaUIMA POCCHICKOTO 00pa3zoBaHus. Peanmzamusi mporpaMMmbl 00ECIICUMBACT OBJIAJICHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIOIMIMMU OCHOBY JUIS CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO M TI03HABaTEILHOTO pPa3BHTHUS
JUYHOCTH 00YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4ecKOro aHaNM3a» SBISETCA OJHMM U3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapllei MIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecre4yrnBaeT
MHCTPYMEHTAJIbHYIO0 0a3y JUld H3Y4YEHHs] BCEX E€CTECTBEHHO-HAy4YHBIX KypCOB, a C Jpyrom
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTpAaKTHOE MBIIUICHHE Y4YallluXcsi Ha YpOBHE,
HEO0OXOJMMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, 00IIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B paMkax naHHOro Kypca ydauuecs OBJIaJIeBal0T YHUBEPCATIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast (GOpMYIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHWOJIOTUH, TIOHUMAaHUS OCHOBHBIX TEHJEHUUI
9KOHOMHUKHU M OOLIECTBEHHON >KM3HHU, MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX IIM(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOH >KHU3HU. B Toxe
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMM U JIOTMYECKH CTPOTMMHU MAaTEMATUYECKUMHU KOHCTPYKLUSMU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHHUS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHaJOrHio, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKoro
aHaJIM3a B CTaplIed LIKOJIE yyallMecs IMOJIy4aloT HOBBIM ONBIT pelleHus MPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO  TIOCTPOEHUSI ~MAaTeMAaTUYECKUX  MOJENEH  pealbHbIX CHUTyallMd U
MHTEPIIPETAllUM  [OJIYYEHHBIX pPELIEeHUHN, 3HAKOMSATCS C MpUMepaMU MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NIPHUPOJE, HayKe M B HCKYCCTBE, C BBIAAIOIIMMUCA MaTEeMaTHYECKUMU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHMAIOM, KOTOPBIA peaau3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydeOHOH [eATeNbHOCTH, TpeOyloled CcaMOCTOSTEIbHOCTH,
AaKKypaTHOCTH, MPOJODKUTEIbHOW KOHIIEHTpAllMM BHUMAHUS M OTBETCTBEHHOCTH 3a
MOJYYEeHHBIH pe3yibTar.

B ocnoBe meroauku o0ydeHusi anredOpe M HauyajgaM MaTEeMaTHUECKOIrO aHajau3a JIeXKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOIO aHAJIN3ay» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOAUYeCKue JUHUU: «YHucna W BbIUMCICHUSN», «DYHKUUMU U TpaduKn»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHanu3za», «MHOKECTBA U JIOTHKay.
Bce ocHOBHBIE cOmEPKATETBHO-METOANYECKUE JIMHUM HU3Y4YalOTCS HA NPOTSHKEHMM IBYX JIET
oOydeHus B cTapllel IIKOJIe, €CTECTBEHHO JOMOJHSASA JAPYr Jpyra M MOCTENEHHO HaCBIIAsCh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBI Kypc SBJSETCS HMHTETPATHBHBIM, MOCKOJBKY
o0benuHsieT B cebe coJep)KaHHE HECKOJbKMX MaTeMaTH4YecKUX JUCLUUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMaTHUYECKUI aHaIN3, TEOpUs MHOXKeCTB U Ap. ITo Mepe Toro kak ywamuecs



OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMaTUYECKHUM alllaparoM, y HHUX MOCIeI0BaTeIbHO
dbopMUpYyeTCST U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMAaTUYECKYH0 MOJETh peallbHOM
CUTyallld, NMPUMEHITh 3HaHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayala MaTeMaTHYecKOro
aHaIM3a», IS PEIICHUS CaMOCTOSTENIhHO C(HOPMYITMPOBAHHOW MaTeMaTHYEeCKOW 3amadd, a
3aTeM MHTEPIPETUPOBATh MOJyYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOAMYECKass  JUHUS — «Yucna W BBIYMCIICHHUS» — 3aBeplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HAayaTo B
OCHOBHOH mIKoJe. B crapmieii mkone ocoboe BHUMaHHE yaemseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIONb30BAHHE PA3IUYHBIX (HOPM 3amucu
JICUCTBUTEIIBHOIO YHUCJA, YMEHHE pAaUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OLEHUBaTh pe3yipTaT. OOydamomuecs TMOJy4aloT HaBBIKM HPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAHHBIMH B CTaHIApTHOH Qopme,
MCIIO0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIECHUBAHMS YHCIOBBIX BBIPAXKCHUI.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» pPEAM3YeTCAd Ha MPOTSHIKEHUU BCEro oOydeHHUs B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM pa3leie MporpaMMbl IPEIyCMOTPEHO peLIeHUE
COOTBETCTBYIOIHUX 3a1a4d. OOyJaromuecs OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHUS IEIIBIX,
palroHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
YpPaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECTOBAHUHI
GyHKIUI C TOMOIIBIO MPOU3BOIHOM, PEIICHUU MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJIBIINX W HAMMCHBITUX 3HaYeHU (QyHKIMU. [laHHas comepikareiabHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUU BBINONHATH pacuéTel Mo (opmynaM, HpeodpazoBaHuUs
LEJbIX, PAlMOHAJbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKECHUH, a TaKKe
BBIpQXEHHH, COJepKalIMX cTerneHu W jorapudmbl. brnaromaps u3yudeHuio anreOpanyueckoro
MaTepuaa MPOUCXOUT JAITbHEHIIIee Pa3BUTHE ATOPUTMHYECKOTO M a0OCTPAKTHOTO MBIIICHUS
ydammxcs, (QOPMUPYIOTCS HAaBBIKM JCIyKTUBHBIX PACCYXKACHHM, pabOThl C CHUMBOJbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
HayYHbIX 337124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKA HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIMU U rpaduKu» TECHO TepervieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
u3ydeHuss Mmarepuana. lV3ydeHwe CTENeHHOW, TMOKa3aTenpbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIUH, MX CBOMCTB W TpadUKOB, HCIOJIb30BaHME (YHKIUN mJIs
pelieHus 3a1a4 U3 JAPYTruX y4eOHBIX MPEIMETOB M PEallbHOM KU3HH TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUW U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMH, HCCIIEIOBATh TOJy4YeHHBbIE (QYHKIUHU, CTPOUTH HX TpaduKu.
Marepuasi 3TOH CONEp)KATEIBHOM JIMHUM HALEJIEeH Ha pa3BUTUE YMEHHUM U HAaBBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BeJIMYMHAMU B  pa3nuyHor  (dopwme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHume cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3aIlHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHast TuHUS «Hadama MareMaTHYecKOro aHaliv3a» MO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00YYarOIMCs, ¥
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEAOBATh U CTPOUTH rpaduku (GYHKIIHH, OTPEaesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpEHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peajJbHbIX CUTyalHi, HAXO0XKIACHUS
HAWIy4ylIero penieHusl B MNPUKIATHBIX, B TOM YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3aJayax.



3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HcKyccTBe. OOydarouuecs y3HarOT O
BBIIAIOIIMXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEMaTHKM KaK HayKH, U HX
aBTOpax.

CopnepxarenpHO-MeTOAMYECKAsT TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE [TPEICTABICHHSI IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE pas3zieibl MaTeMaTUKU M €€ MPWIOXKEHMH, OHM CBS3bIBAIOT pPa3Hble MaTeMaTHYECKue
JUCLMIUIMHBL B eauHoe 1enoe. [loaTomy BakHO 1aTh BO3MOXHOCTh HIKOJBHUKY ITOHMMATh
TEOPETUKO-MHO)KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMAaTUKU M HCIHOJIb30BAaTh €ro JJis
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOT0 aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYalluH, UCCIIEOBAaHUS 3TUX MOJIEJIEH C MMOMOIIBIO anmnapaTa aiareopsl u
MaTeMaTUYeCKOr0 aHajliu3a M MHTEPHpPETAluy IOJyYEHHBIX pe3yJjbTaToB. Takue 3agaHus
BIUIETEHBl B KaXAbI M3 pa3lelioB IPOrpaMMBbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
MCIIOJIb3YETCs [yl pelIeHUs PUKIAaIHbIX 3a1ad. [lpu peniennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss  pa3BUBAalOT  HAOJIOAATENIbHOCTh,  YMEHHME  HAaXOIuUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONb30BaTh AaHAJIOTHI0, 0000IIaTh M KOHKPETH3MPOBATh IPOOIEMY.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ady OpraHu3yeTcs B
npolecce U3y4eHHs BCEX TEM Kypca «Anredpa 1 Hadana MaTeMaTHYECKOr0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eOHOM Mm1aHe Ha M3y4YeHHE Kypca anreOpsl M Haual MaTeMaTHIeCKOro aHaM3a Ha 0a30BOM
ypoBHe oTBoAUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Hezenmto B 11 knacce, Bcero 3a JiBa
roja ooyuenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

Yucia ¥ BLIYMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUU U pPeaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
olepauuu ¢ AeHCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHble BBIYMCICHUS, IPAaBUIA OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTHaecKuMu
KOPHSIMHM HaTypajIbHOW CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs! M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
dbopMyIbI.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHalIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3a1ad U3
Ppa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

Ob6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIIMU.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areieM. EE cBolicTBa M rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0i CTEHEHH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLHUH
YHUCJIOBOTO APIyMEHTA.

Havyana maTreMaTH4ecKoro aHajmusa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHMsl  IOcieoBaTeabHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —nporpeccud. beckoHedHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 6ecKOHEYHO YOBIBAIOILIEH Te€OMETPHUECKOW MpPOrpecCH.
dopMyra CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuy Ui PELICHMs PEeabHBIX 3a4ad
IIPUKIIAHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

MHoxecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OMMCaHUsl PeaJbHbIX MPOLECCOB WU SIBICHUW, NpPHU
pELICHUHU 3aJ1a4 U3 APYTHX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.



11 KUIIACC

Yuciia ¥ BBIYHMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuuHble U HaTypalbHbIE JOIapHUPMBbI.

YpaBHeHusI U HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENIEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPABEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue NpukiaaaHbIX 3a1ad C [OMOLIBIO CHUCTEMBI
JMHENHBIX YPaBHEHUH.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DOyHKIUH U rpauKu

Oynkuums.  [lepuonmyeckne  Qynkumu. [IpomMexyTkm  MOHOTOHHOCTH  (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMbI (yHKIuM. HaumOosbliee m HauMeHbllee 3HaueHUE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[TokazarenpHas u norapudmMudeckas GyHKIIMH, KX CBOHCTBA U TPaUKH.

Hcnonb3oBanue rpadukoB GYHKUMHN 1711 pellieH s ypaBHEHUM U JIMHEMHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QPyHKIUN O MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U peallbHON KU3HH.

Hayana maTeMaTH4ecKoro aHajaimsa

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIeHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI IPOU3BOIHOM.

[Tpou3BosHbIE Ar1eMEHTApHBIX (QYHKIMA. DOpPMYINIbI HaXO0XKIAEHUS MPOU3BOAHON CyMMBI,
IIPOM3BENICHUS U YaCTHOTO (PYHKIIHH.

[TprMeHeHne MPOU3BOIHON K UCCIEI0BaHUIO (P)YHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HaubobIIero 1 HAUMEHbBILEr0 3HAYEHUS! (PYHKIIMH Ha OTPE3KE.

[IpuMeHeHrnEe NPOU3BOMHOM M HAXOXACHHUS HAWIY4IIEro PEUIeHHs B IPHUKIAIHBIX
3a/1a4ax, /s ONpeAesIeHUs] CKOPOCTH MPOLIECCa, 3a1aHHOT0 (GOopMYJI0il Ui TpaduKOM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (U3NYECKUN CMbICH. BbluncieHue HMHTErpana 1o

¢opmyne Herorona—JIeiiOHHUIIA.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue y4yeOHOro mpenmera «MaTemaTHkay IODKHO OOECIEeYMBaTh JOCTHXKECHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METAlPEJIMETHBIX U
HpeIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOR:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepPU3yOTCs:

I'paxxnanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMM OOYdYaIOUIerocss KaK aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKHUX OCHOBAX
(YHKITMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMUS, CBI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KEHUN HAyKHW U JIEATEJIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy TIyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIndHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HAaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHKe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas dusnueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIEATEITBbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM LIEHHOCTU TPYIOJIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam mpohecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIIATh OCO3HAHHBIM BBHIOOp Oyayliei nmpodeccun U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMYy OOpa3oOBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYyJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JOKOJOTHMUYECKUX  MpoOJieM; OpUEHTalWe Ha  MpUMEHEHHE



MaTeMaTUYeCKUX 3HAHUU IS PEIICHHS 337ad B O0JIaCTH OKPYXKAIOUIeH Cpeabl, IUIaHUPOBAHUS
MOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX IOCIIEACTBUH JIUIsl OKPYKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO O3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M OOIIECTBCHHOM MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HAayKH Kak cepbl
4eJI0BEYECKOM JIEATEIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JUISL Pa3BUTHS LIMBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTeMaTHKH M MaTeMaTH4YEeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYILIECTBISTh TPOCKTHYI0 U  HCCIEIOBATEIbCKYIO JIEATEIBHOCTh
WHIMBHUIyaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUAMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMY,  YHUBEPCANbHLIMU — PecyIsimUeHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Bba3oBrle noruueckue nelCcTBUS:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TOHATHU;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATN3a;

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00INNE; YCIOBHBIC;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpelyiaraTb KpUTEpUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIbI C MCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTelbCTBA MATEMAaTUUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOIO), BBICTpAaUBaTh apPryMEHTAlMI0, MPUBOAUTH TPUMEpPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocoO pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPUEB).

ba3oBble HccnenoBaTenbCKue NEHCTBUSA:

® 1CNOJB30BaTb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEIOBaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OObBeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHMIA;



IMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC IIPOLECCA, 4 TAKIKC BBIABUTATh MPCAIIOJIIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pa6ora ¢ uapopmarueit:

BBISBIIATH Ae(DUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETAa HA BOIPOC U
JUISl peLLIeHUs 3a1a4K;

BbIOUpaTh HMHQPOpPMAIMIO M3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
MIPE/ICTABIICHHUS;

CTPYKTypUpOBaTh HH(OpPMALMIO, TNPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OClICMEUs, 00eCneuusarom chopmMupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
OO0weHue:

BOCIIPUHHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI0 TOYKY 3PEHHUS B YCTHBIX H
NHCEMEHHBIX TEKCTaX, J1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJsIbTarT;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pemraeMol  3agaud, BBICKA3bIBaTh WICW, HAIEJICHHBICE HA IIOWCK PEIICHHS;
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXKIACHUAMU APYIruX YYAaCTHHUKOB JOUajiora,
0OHapyXMBaTh pa3lnine U CXOJCTBO MO3UINI; B KOPPEKTHOH Gopme hopMyIUpOBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

MNPpEACTAaBIATL PE3YJIbTATHI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C Yy4ETOM 3a/1ad NPE3CHTAlUd U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHHUECTBO:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYAJIBbHOW pabOTHI
Npyd pelIeHWH YYeOHBIX 3a/ady, NPUHUMATh IIelb COBMECTHOW JIEATENHbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBaThCs, O0OCYXJaTh IMpolecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMHNOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpMBI» W MHBIE); BBHINOJHATH CBOI YacTh pPaOOTHI W KOOPIWHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
MPOIYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJIATh IUJIaH, aIrOPUTM pEUICHHs 3a/ayd, BbHIOMpaATh CIIOCOO peHieHHsl ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTpOIIb:

BJIQJICTh HABBIKAMHU TI03HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pE3ylbTaTOB; BJIAJETh CHocoOaMu
CaMOTIPOBEPKH, CAaMOKOHTPOJIS TIpoIlecca W pe3ysibTaTa PEIICHHUs MaTeMaTHYeCKOn
3a/1a4u;
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® I[IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTb IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, AAHHBIX, HAWJEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUUYUHBI
JOCTMDKEHUSI WM HEIOCTUXKEHUs pPe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro kypca «AinreOpa M Hadajga MaTeMaTHYECKOrO aHAIN3a» HA ypOBHE
cpenHero oomiero o0pa3oBaHUs TOJDKHO OOECTieunBaTh JOCTHXKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTENIbHBIX PE3YJIBTATOB:

10 KJIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOB, IPOLIEHTEHI.

BeimonHATe apudmernyeckue OINepaluud ¢ PAUOHAIBHBIMU M JI€HCTBUTEIBHBIMU
YHUCJIAMHU.

BbimonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIOJB3Ysl INpaBWiIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; MCIIOJIB30BaTh MOAXOJSIIYI0 (hopMy
3alACU AEUCTBUTEIIBHBIX YUCEI [Vl PEIIECHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC ¥ TaHIE€HC IIPOU3BOJBHOIO  YIJIA;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTh NOHATHAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppaLMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUYECKMX  BBIDOKEHMM W pemiaTth
TPUTOHOMETPUUECKHUE YPAaBHEHUS.

BeinonuATe npeobpa3zoBaHus LEbIX, pAllMOHATBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAI[MOHATIBHBIX U HPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpyMeHATh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHUS MaTeMaTUYEeCKUX 3a/lad U 3a4ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

MogenupoBaTh peajbHbIE CUTYallMd Ha S3blKe aireOpbl, COCTABIATH BBIPAXKEHHUS,
YPaBHEHMsI, HEPABEHCTBA 110 YCJIOBUIO 3a/add, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMH: (YHKLHS, CIIOCOOBI 3a1aHus (PYHKIIMH, 001aCTh ONpeaeIeHHUs
¥ MHOYKECTBO 3Hau€HUI QYHKIHNH, TpaduK QYHKIIMH, B3AUMHO 00OpaTHbIe (PYHKIINU.

OnepupoBaTb MOHATUAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HYIH (YHKIIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 pelIeHns ypaBHEHUH.

Crpouth 1 yMTaTh rpa@UKU JUHEHHOM (QYHKIMH, KBaJAPATUUYHON (YHKIIMH, CTENEHHOU
(YHKIHU C LEIBIM ITOKa3aTeNeM.



11

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHNH 3aad U3 APYruxX y4eOHbIX NMPEIMETOB M pealbHOW JKM3HM; BBIpaXaTh (opMyiIaMu
3aBUCUMOCTH MEX]ly BETHUMHAMH.

Havyana maTeMaTH4ecKOro aHajimu3a

OnepupoBaTh MOHATUAMH: I10OCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IIPOTPECCUM.

OnepupoBaTh NOHATUSAMU: OECKOHEYHO yObIBarOIIasi FeOMeTpUYecKasi IPOrpeccusi, cymma
0eCcKOHEUHO yObIBaIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBaTh 0CIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCUM Il PELIEHUs pealbHbIX
3ajjay NPUKJIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIIEPALIMH HaJ MHOKECTBAMHU.

Hcnoap3oBaTh TCOpCTHKO-MHO)KGCTBCHHI:IfI arrmapar Aajs onmvcaHus pCaibHbIX ITPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX MPEIMETOB.

OnepupoBaTb NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEJCTBHE, 10KA3aTEIbCTBO.

11 KJIIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IIPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIN JJIs PELICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKCIa, JECITUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM JJIs IpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMU: IIOKA3aTelIbHOE YPAaBHEHUWE U HEPABEHCTBO;, pEIIAThb OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUX JOrapu(Mbl; ONEpUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus NpocTenimmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPABHEHUM JUUIS PEIICHUS] IPAKTUYECKUX 3a1ad.

Haxonuts peeHus NpocTeUINX CUCTEM U COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallMd Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUSAMH: TMEpUOANYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTH
GYHKIMHM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee U HauMeHbllee 3HaueHus (QyHKUMU Ha
POMEXYTKE; NCIOIb30BATh UX JJIsl UCCIIEOBaHUS (PYHKIUH, 3aJaHHOH rpa)uKkoM.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPUUYECKUX (PYHKIHUI; n300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISl pEeILICHNs YPaBHEHUW U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKd JUHEWHBIX YpaBHEHUH U
WCITOJIB30BAaTh UX JUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUM.
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Hcnonp3oBath rpaduku (YHKIUH I HUCCIICIOBAHMS TMPOICCCOB M 3aBHUCHUMOCTEH H3
JIPYTHX Y4EOHBIX TUCIUTLINH.

HauaJjia MaTeMaTH4YeCKOro aHAJIn3a

OnepupoBaTh  MOHSATHSMH:  HENpEpbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIIUY;
HCII0JIb30BaTh T€OMETPUUYCCKUN M PU3NICCKUI CMBICIT TPOU3BOIHOM TSI PEIICHUS 3a/1a4.

HaxomuTe nmpou3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MPOM3BEICHHUS, YaCTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOWM3BOJHYIO I HWCCIENOBaHHUS (YHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIICIOBAHUS K TOCTPOCHUIO IPa(HKOB.

Hcnonk30BaTh MPOU3BOAHYIO JUISI HAXOXKJEHUS HAWITYYIIETO PEIICHUS B MPHUKIAIHBIX, B
TOM YHCJIE COIMATbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHSATUSMHU: TIEPBOOOpa3Has W WHTETpall; MOHHUMATh T€OMETPHUYECKHHA U
(bU3HYECKUI CMBICIT HHTErpaa.

HaxomuThs mepBooOpa3HbIe AJIeMEHTApHBIX (YHKIUH; BBIYHCISATH HHTErpal 1o GopMmylie
Herorona—Jleliouuma.

Pematpr nmpukiIagHbie 3aJa4d, B TOM YHCIE CONMHAIBLHO-3KOHOMUYECKOTO M (PU3NYECKOTO
xXapakTepa, CpeJICTBAMH MaTEMaTHYECKOIO aHalln3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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KosnuecTBo 4acoB DJIeKTPOHHBIE JesiTeJIbHOCTD YUUTEJIS C
Ne HaumenoBaHue pa3ieioB U KonrtpoJnb I (uudpoBbie) y4eToM padoueil NporpaMmbl
AKTHYECKH
n/m TeM NporpamMMbl Bcero  Hble P p e o0pazoBaTe/bHbIE BOCIHTAHMSI
e padoThbI
padoTbI P pecypchl
MHOXecTBa palMOHAIBHBIX U P3LU, Aknacc, Y4U.py, 1. dopmMHpOBaTH
1 NEeNCTBUTEIbHBIX UHCEL. 14 1 skysmart NOHMMAaHHUS  ypaBHCHHS  Kak
PanuonansHble ypaBHEHUS U BOKHEMIIEH  MaTEeMaTUYECKOU
HEpaBEHCTBA MOJEIM i1 ONUCaHUs U
M3yYCHUS a3HOOOpa3HBIX
Oyukiuu u rpaduku. CteneHs ¢ P3LL, Aknacc, Y4W.py, Y pas| p
2 6 skysmart pEaIbHBIX CUTYyaLUH,
1[EJIBIM TTOKa3aTeIeM
2. Pa3BuBath YMEHMUSI
ApudmeTndeckuii KOpeHb N—oi P3LU, fiknacc, YYWU.py, NPUMEHATh anmnapar ypaBHEHHI
3 crenenu. VppannoHnaibHble 18 1 skysmart JUISL pellieHusT Pa3HOOOpa3HbIX
YpaBHEHUS U HEPABEHCTBA 3a/1a4 U3 CMEKHBIX MPEIMETOB,
Dopmyiibl P3LU, Aknacc, YUW.py, TIPaKTUKH;
4 TpuronoMerpuu. Tpuronomerpu 22 1 skysmart 3. PasBuBaTh OCHOBBI
YECKHUE YPABHEHUSI JOTHUYECKOTIO, 3HaKOBO-
CHMBOJIMYECKOTO u
P3LW, Aknacc, YYHN.py,
5 TlocnenoBatenbHOCTH 1 5 skysmart AATOPUTMUYECKOTO MBIIIIEHHS;
Tiporpeccnn 4. ®dopMupoBaTh  yMEHUs
P3LL, Aknacc, Y4N.py, JeiicTBOBaTh MO  3a/laHHOMY
skysmart QITOPUTMY M KOHCTPYUPOBATh
HOBBIE.
6 [ToBTOpenue, o6o0IIEeHNE, 3 1 5. [Ilpumenstr Ha ypokKax

cUCTeMaTHU3aus 3HaHUHU

MHTEPAKTUBHBIE (POPMBI pabOTHI
YUYAIIUXCS: HMHTEJICKTYaIbHbIX
UTp, TPYNNOBOW pabOTHl WU
paboThl B mapax, KOTOpbIE y4aT
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

IIKOJILHUKOB KOMaHHOU paboTe
U B3aUMOJICUCTBHIO C JIPyTUMHU
JIeTbMU
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11 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U K 0 (undposbie)
n/n | TeM NPOrpaMmbl Bcero O;Tpom’m’le p ;KT"quKHe o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebl
CreneHb ¢ paliMoOHaIbHBIM P3LW, Aknacc, Y4N.py,
1 moka3areinem. IlokazarenpHas 12 1 skysmart
¢bynkius. [lokazaTenbHble
YpPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHSA. P3LU, Aknacc, Y4YWU.py,
2 Jlorapudmuueckue ypaBHEeHUs 12 skysmart
Y HEpaBEHCTBA
Tpuronomerpuueckue P3LWL, Axknacc, Y4WU.py,
3 GYHKIUH U UX TpaQUKy. 9 1 skysmart
Tpuronomerpuyeckue
HEpPaBEHCTBA
IIpoussognas. IIpumenenue PILL, Aknacc, Y4U.py,
4 . 24 1 skysmart
MIPOU3BOAHOMN
P3LW, Aknacc, YYHN.py,
5 I/IHTeraJI " €TI0 IPUMEHCHUA 9 skysma rt
P3LW, Aknacc, YYHN.py,
6 CucreMbl ypaBHCHHIMA 12 1 skysmart
P3LW, Aknacc, YYHN.py,
7 HarypanbsHble 1 1esnbie yucna 6 skysmart
8 [ToBTOpenme, 0600IIECHNE, 18 2
cHCTeMaTHU3alus 3HaHU!

JesiTeIbHOCTD YYUTEJIs €
yueToM padoyeil MporpaMmbl
BOCIIMTAHUS

1. ®opmupoBaTh  MOHUMaHUS
YpaBHEHUSI KakK BaKHEWILEH
MaTeMaTUYECKOM MOJeNnu JUist

OINMCaHUs 171 W3YYCHHUS
Pa3HOOOpa3HBIX peaIbHbIX
CUTYyAaLHii;

2. PasBuBath yMEHUs

MPUMEHSThH arnmnapar ypaBHEHHH
JUIs pelleHus] Pa3HOOOpa3HbIX
3aJa4 U3 CMEXHBIX MPEIMETOB,

NPaKTUKH;

3. Pa3BuBath OCHOBBI
JIOTHYECKOTO, 3HAKOBO-
CUMBOJINYECKOTO "
AJITOPUTMUYECKOTO MBIIUICHHUS;
4. @opMHpOBaTE  yMEHUS
JecTBOBaTh 1O  33JaHHOMY

ATOPUTMY M KOHCTPYHPOBATh
HOBBIE.

5. [IpuMeHATh Ha ypoKax
UHTEepaKTHUBHBIE (HOPMBI pabOTHI
yUAIIUXCS: HWHTEIUIEKTYaTbHbBIX
urp, TpyNIoBod pabOThl WK
pa0oThl B mapax, KOTOpbIE y4ar
MIKOJIbHUKOB KOMaHJIHOU
paboTe W B3aUMOJICHCTBHIO C
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JPYTUMU JETBMU

OBIIEE KOJIMYECTBO YACOB

10 ITPOIT'PAMME 102 6 0
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOUHECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

Y4eOHuk [y1st 001eo0pa3oBaTeNbHBIX OpraHu3auii « Anredpa 1 Hayaia MaTeMaTHIECKOTO
ananuza» 10-11 knaccel. M: «lIpocsemienue» 2022r.

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

YueOHuk /i 0011e00pa3zoBaTeNbHBIX OpraHu3auii « Asnredpa U Hayasla MaTeMaTHYeCKOTo
aHasnmza» 10-11 knacceel. M: «lIpocsemenne» 2022r.

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://uchi.ru/
https://skysmart.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://skysmart.ru/
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INPUJIO’)KEHUE 1. CACTEMA OIHEHKHU ITPE/IMETHbBIX PE3YJIbTATOB
®OPMbI KOHTPOJISA YCIIEBAEMOCTH

CraproBasi IMAarHOCTHKA
CrapToBasi TUarHOCTHKA MIPOBOJUTCS C IENBIO OIEHKH FOTOBHOCTU OOYYAIOIIUXCS K
O00y4YeHHIO Ha HOBOM YpOBHE 00pa30BaHUS M BBICTYIACT KaK OCHOBA (TOYKAa OTCYETA) JJIS
OILICHKH TMHAMUKU 00pa30BaTeNbHBIX JOCTHKCHUN 00yJatOIInXCsl.
CraproBasi IMarHOCTHKA MPOBOAMTCS B Havasie 10-ro kiacca, mo3BOJISIET ONPEICIHTh
y oOydaromuxcst CTPYKTypy MOTHBAaIMH, CHOPMHUPOBAHHOCTH YYEOHOU AESITENTHLHOCTH,
BJIQJICHHEC YHHUBEPCAIbHBIMH M CHEIU(PUYSCKHMMHU JUIi OCHOBHBIX YYEOHBIX IPEIMETOB
MMO3HABATEIFHBIMU CPEJICTBAMHU, B TOM YHCJIE CPEACTBAMH pabOThI ¢ HH(OPMAIIHE, 3HAKOBO-
CHUMBOJIMYECKHMH CPEJICTBAMH, JIOTHUCCKUMH OTICPAIHSIMH.

Tekymuii KOHTPOJIb

Texymuid KOHTpOJIb YCIIEBAEMOCTH OOYYaroIIMXCS — CUCTeMaTHuyecKas IpOBepKa
o0pa3oBaTenbHbIX (YU4eOHBIX) TOCTHKEHUH 00yyaroIuXcs B MPOLECCE OCBOCHMS MpeIMeTa,
IIPOBOAMMAsI TIEJarOrOM B XOJI€ OCYILECTBICHUS 00pa30BaTEIbHOMN AEATEIbHOCTH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOIMXCSl OCYILECTBISAETCS B LEIIAX:

- OIIpeieIeHHsl cTeneHn ocBoeHust ooyyatouumucs OOIl cooTBETCTBYIOIIETO YPOBHS
o01miero o0pa3oBaHus B T€UEHHUE yUeOHOTO ro/a;

- KOpPpPEKIMH pabdoyux MporpaMM ydeOHBIX MPEIMETOB B 3aBUCUMOCTH OT aHajIM3a
KayecTBa, TeMIIa U 0COOEHHOCTEH OCBOECHUS M3YUYEHHOTO MaTepuana;

- IpeAYNPEKICHHS HEYCIIEBAEMOCTH.

Texkyummii KOHTpPOJIb yCIIEBAEMOCTH IMPOBOAMTCSA JJIsi BceX OOydaroluxcs, 3a
WCKJIIOYEHUEM JIMIl, OCBaMBAIOIIMX OCHOBHYIO O0pa30BaTeiIbHYIO HIporpamMmmy B Qopme
caMo00pa3oBaHMsl WM CeMEeWHOro oOpa3oBaHus JIMOO OOydHarIUXCs MO He HMEroIeil
roCy/1apCTBEHHON aKKpeAUTaluu o0pa3oBaTebHON MPOrpaMMe, 3a4UCICHHBIX B LIKOJY JUIS
IIPOXOKACHMSI TIPOMEKYTOUHON U IOCYJapCTBEHHOW UTOTOBOM aTTECTALIMH.

OOBEKTOM TEKYIIEH OLEHKH SIBISIFOTCS TUIAHUPYEMBbIE PE3yJbTaThl, 3TAllbl OCBOCHUS
KOTOPBIX 3a()UKCHPOBaHBI B TEMATHUECKOM IUIAHUPOBAHUM MO yUeOHOMY MpPEAMETY.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIIETCS MOYPOUYHO HM(MJIM) MO TEMam B
COOTBETCTBMM C TEMaTHYECKUM IUIAHUPOBAaHMEM pabodell MporpaMMbl C  y4eTOM
WHIUBUAYAIbHBIX OCOOCHHOCTEM oOyuatomuxcs, coaepxkanuem OOIl, ucnomapzyembix
00pa3oBaTeNbHBIX TEXHOJIOTUH B pa3IMYHbIX (hopMax.

Texymuid KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS IO NATHOAUIBHOM cHcTEME
OLICHUBAHMSI.

VYcneBaeMocTh 00y4aromMxcs, 3aHUMAIOIIMXCS MO HMHIWBUIYATbHOMY Yy4eOHOMY
IUTaHy, TOJUIEKHUT TEKYLIeMy KOHTPOJII0O C Y4eTOM OCOOEHHOCTEH OCBOEHHS IpenMeTa,
MIPeyCMOTPEHHON UHAMBUIyaJIbHBIM Y4EOHBIM IJIAHOM.

OTMETKM 1O YCTAHOBJIEHHBIM (OpMaM TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH
oOydaromuxcst (UKCUPYIOTCSI TNEeAarorndeckuM paOOTHUKOM B 3JEKTPOHHOM >KypHaje
yCIIEBAEMOCTH.

IIpomeskyTouHas aTTecTAMSA 00y4AIOUIUXCH

HpOMe)KYTOqHaSI arTecTanusd — 3TO MOATBCPKIACHUC OCBOCHUA OT}ICJ’II)HOf/i qaCTu HJIN
BCEro oobemMa yueOHOro npeamMera.

[IpoMexyTOUHYIO aTTeCTaluio IO airedpe B IIKOJE B 00SM3aTENILHOM IOPSIKE
NpoXOoJAT oOyuaromuecs, HaunHas ¢ 10-ro kiacca Bo Bcex (hopmax OOydeHUs, BKIIOYAs
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o0ydaroluxcsi, OCBaWBAIOIIUX 00pa3oBaTeNIbHbIE MPOrpaMMbl IO  WHAUBHIYaIbHBIM
y4eOHBIM IIJIaHaM, OOydYarolIMecs, OCBAWBAIONINE TMpOTrpaMMmy B (QOpMe CEMEHHOTo
oOpasoBaHus (IKCTEPHBI) U BHOpME caMo0Opa3oBaHus (IKCTEPHBI).

[Topsiiok npoBeAEHUS IPOMEXKYTOUHOM aTTeCTAllMU 00yUYarOLIUXCS:

- [IpomexyTouHas arTecTarys MPOBOIUTCS 10 UTOraM y4eOHOTr0 roja;

- [IpomexxyTouHast aTTecTalysi 0OyJaroUIuXcsl MPOBOAUTCS OJUH pa3 B TOJ B CPOKH,
YCTaHOBJICHHbIE KaJICHIaPHBIM YUYEOHBIM IpapuKoM;

- Pesynbrarsl

IPOMEXYTOUHOM aTrrecrauu OOy4YaloIMXCsl OLIEHHWBAIOTCS IO

MATUOATILHON CUCTEME;
- OTMeTKH 3a MNPOMEXKYTOUHYIO AaTTECTAlMIO BBICTABIAIOTCS TE€IarOorMuecKuM
paboOTHUKOM, €€ TPOBOAUBILINM, B JIEKTPOHHBIH )KYpHAI B CPOKH U MOPSJIKE.

®OPMbBI TEKYHIEI'O KOHTPOJIA 110 YYEBHOMY IPEJIMETY "AJITEBPA"

dDopMa TeKy1ero
OLICHUBAHMSA

Onucanue

[TuceMmenHas paborta

dopma KOHTPOJIS, O3BOJISIONIAS OLIEHUTh YMEHUE 00yUaronierocs
BBITIOJIHATH JICMCTBHS, HAITPABJICHHBIE HA TOCTHKEHUE LIETIH,
3aJJaHHOM B paMKaXx MPOOJIEMHON CUTYaIlUU — 3aJ1a49H WU
CaMOCTOSITEIIbHO BBITIOJIHSTH 33JJaHUs HAa OTPA0OTKY KOHKPETHBIX
MPEIMETHBIX YMEHHI U HAaBBIKOB

KomOunupoBanHas
paborta

d)opMa KOHTPOJIA, IMO3BOJIAIOIIAA OUCHUTD IPECAMETHBLIC 3HAHUA U
MCTAIIPEAMCTHBIC HABBIKH 06yqa10mer00ﬂ MMOoCpCACTBOM BBIITOJITHCHUA
MPAKTUYCCKUX U TCOPECTUICCKUX SaI[aHI/Iﬁ Pa3sHOTO THIIA

Z[OMaIJ_IHee 3aaHuc

dopma KOHTpPOJIS, IPU KOTOPO IIPOBEPSIETCS U OLICHUBAETCSA YMEHHE
00yyYaroIerocsi CaMOCTOSITEILHO BBIMOIHATH 3aJaHHsI Ha
3aKperieHHe U yriryOieHue 3HaHu|, HaBbIKOB U YMEHHIH,
MIOJIy4YE€HHBIX Ha YPOKE

Maremarnueckuit dopMa KOHTPOJIA, TO3BOJIAOIIAs OLIEHUTh YPOBEHb 3HAHUI
JUKTaHT MaTEMaTHYECKUX TEPMUHOB
Tect dopMa KOHTPOJIA, TO3BOJIAOIIAs OLIEHUTh YPOBEHb 3HAHUI

00yYarOIIEerocs, COCTOSIIAs U3 CHCTEMBI TECTOBBIX
3aJIaHHI/BOTIPOCOB

Y CTHBIA OTBET

dopma KOHTpPOJIS, MO3BOJISAIONIAs OLEHUTh UHIMBUyaJIbHbIE
0COOEHHOCTH YCBOEHUS 00yYaroMMcs yueOHOTro MaTepuana u
IIPOBEPUTH YMEHUE CTPOUTH CBA3HOE, JIOTUUYECKH TOCIEe10BAaTEIbHOE
coO00IlIeHNE Ha 33/IaHHYI0 TEMY WJIM ITOCTaBJIEHHBIN BOIIPOC

JInst oueHuBaHUS MPEIMETHBIX PE3YyJIbTATOB ONPEEICHO MSATh YPOBHEW TOCTUKEHUU
00yJaronuxcsi, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110 «1».
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[TaTnbamuipHast ~ IIKada  COOTHOCHTCS € TPEeMs  YPOBHSAMH  YCIICIIHOCTH
(He0OX0MMBIi1/0a30BBIN, MPOrPaMMHBIN U BBICOKHI). IlepeBo OTMETKH B HATHOALIHHYIO
IIKAJTy OCYIIECTBIISICTCS 110 CIEIYIOIIEH CXeMe.

KaudecTBO OCBOCHUS OTMeTKa IO 5-0aJLILHOM
YpoBeHb yCIENIHOCTH
NMPOrpamMMbl mIKaje
90-100 % Bricokuii «5»
66—-89 % [TporpamMMHBI/TTIOBBILICHHBIH «4»
50-65 % Heo0xoauMe1ii/0a30BbIi «3»
Memns1re 50 % Hwuxe Heobxoaumoro «2»
ba30BbIil ypOBEHb NOCTUKEHUH — YPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOCHUE

y4eOHBIX JEHCTBHI C ONOPHOM CHCTEMOM 3HAHWH B paMKax JMana3oHa (Kpyra) BBIICIECHHBIX
3agad. OBnazienne 0a30BBIM YPOBHEM SIBISIETCSI QOCMAMOYHbIM JUTS IPOAOIDKEHHS 00ydIeHUs
Ha CJIeyIOLIeM ypOBHE 00pa30BaHus, HO HE MO MPOQHILHOMY HalpaBiIeHUIO. JJOCTIKEHNIO
0a30BOT0 YPOBHS COOTBETCTBYET OILIEHKA «YAOBJIETBOPUTEIBLHOY (M OTMETKA «3», OTMETKa
«3a4TCHOY).

[IpeBbimieHre 6a30BOTO YpPOBHS CBUACTENBCTBYET 00 YCBOCHHHM OIIOPHOW CHCTEMBI
3HAHUH Ha YPOBHE OCO3HAHHOT'O IPOW3BOJIBHOTO OBJIAJACHUS Y4YEOHBIMU JCHCTBUSAMH, a
TaK)Xe 0 Kpyrosope, mupote (Win u30upareabHOCTH) UHTEPECOB.

[ToHWKEHHBI  YPOBEHb  JIOCTIDKCHMH  CBUJETENBCTBYET 00  OTCYTCTBHUH
cHCTeMaTHYecKold 0a30BOW IMOATOTOBKH, O TOM, YTO OOYYalOIIUMCS HE OCBOCHO JaXKe U
MIOJIOBUHBI IJITAHUPYEMBIX PE3yJIbTaTOB, KOTOPbIE OCBaWBAET OOJIBLIIMHCTBO O0YYarOIUXCs, O
TOM, YTO UMEIOTCS 3HAYHTEIbHBIC TIPOOEINbI B 3HAHUSX, NAbHElIIee 00ydeHne 3aTpy/THEHO.
ITpu 3TOM 00y4aroLMiics MOXKET BBIMOIHATH OTAEIbHBIE 3a/1aHUS TOBBILIEHHOTO YPOBHS.

OuneHka NUCbLMEHHOI padoThI onpeenseTcs ¢ yuéTom e€ o0Iero MaTeMaTH4ecKoro
YPOBHS, OPUTMHAIBHOCTH, IMOCIEAOBATEIbHOCTH, JOTMYHOCTH €€ BBIIIOJHEHUS, a TaKXKe
qucia OmMOO0K U HEJOUETOB M KauecTBa opopMIIeHHs paboThI.

Ommbka, nosmopsawwasca B ONHONU pabOTEe HECKOJIBKO pa3, pacCMaTPUBAETCS KaK 0O0Ha
ouuoka.

3a opgpozpapuueckue owubxu, NONMYyIICHHbIE YUYCHUKAMH, OIICHKA He cHuicaemcs; 00
opdorpaduyeckux omubOKax MAOBOAUTCA 1O CBEICHUs TMPENojaBaTelsl PYCCKOTO S3bIKA.
Opnako omMOKM B HAMHCAHUU MAMEMAMUYECKUX MEPMUHOG, YKE BCTPEUABIIUXCS
LIKOJIbHUKAM KJIacca, TOJKHBI YUUTHIBAThCS KaK Hedouémut B paboTe.

IIpu onleHKe MUCHbMEHHBIX paboT 10 MaTEMAaTHUKE PA3JINYAIOT 2pydble ouiuoKU, OWUOKU U
Heoouémul.

I'py6bimu cunTaAOTCS OLIMOKM, TMOKA3bIBAIOIIME, YTO YYEHUK HE YCBOMJ BOIPOCHI
M3YYEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHIApTaMH OCHOBHOIO OOIIero oOpa3oBaHUS K
YHCITy 0053aTeNIbHBIX JUI YCBOSHHSI BCEMHU YUEHUKAMHU.

Tax, HanpuMep, K TpyObIM OTHOCSTCSI OIIMOKHU B BBIUYMCIICHUSX, CBUIETEIbCTBYIOIINE O
HE3HAHUM TaOJIMIBl CIOXKEHUS WIM TaOJMUIBl YMHOXKEHHUS, CBSI3aHHBIE C HE3HAHUEM
QIropuTMa MUCBMEHHOTO CJIOKEHHS M BBIYMTAHUS, YMHOXKCHHS W JIEJICHUS HAa OJHO- WU
JIBY3HaYHOE YUCJIO U T. M., OIIMOKH, CBUIETENBCTBYIONINE O HE3HAHUU OCHOBHBIX (OpMYII,
IpaBUJ W SBHOM HEYMEHHH WX IIPUMEHSATh, O HE3HAHWM IPUEMOB pELICHUs 3a]ad,
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AHAJIOTHYHBIX paHEe U3yUCHHBIM.

IHpumeuanue. Ecnu rpybas ommbKka BCTpeyaeTcss B paboTe TOJIBKO B OJJHOM CIIydae U3
HECKOJIbKUX aHaJIOTHYHBIX, TO MPH OLIEHKE pabOThI ATa OMIMOKAa MOXKET ObITh IPUPaBHEHA K
HerpyOoi.

[IpumepaMu nezpy6bix owiubox SIBISIOTCS: OIIMOKHW, CBS3aHHBIE C HEJOCTATOYHO
MOJTHBIM YCBOCHHUEM TEKYIIET0 y4eOHOTro MaTrepuasa, He BIOJIHE TOUYHO c(HOpMYyTUPOBAHHBIH
BONPOC WJIM TOSICHGHWE TIPU pEIICHWH 3aJadyd, HETOYHOCTH TPH  BBINOJIHECHUH
TEOMETPUUYECKUX TIOCTPOCHUNW © T. M. (MOTeps KOpPHS WM COXPaHEHHWE B OTBETE
MIOCTOPOHHETO KOPHSI; 0TOpackiBaHue 0e3 00BSICHEHUH OJJHOTO M3 HUX U PABHO3HAUHBIC FIM).

Hedouémamu  CUWTAIOTCS  HEpALMOHAJIBHBIC  3aMCH  TNPH  BBIYMCICHUSX,
HEpalMOHAIbHbIC MPUEMBI BBIYMCICHHA, TPEOOpa30BaHUN W PEIICHUH 3a1ad, HEOpPEeKHOE
BBHITIOJTHEHUE YEPTEKEU U CXEM, OT/ICIbHBIC MMOTPEIIHOCTH B (JOPMYITUPOBKE TOSICHEHUS HITU
oTBeTa K 3amave. K Herou€raM MOYKHO OTHECTH W JIPYTHE HEIOCTATKU paOOThI, BHI3BAHHBIC
HE/JIOCTaTOYHBIM BHHMAHUEM YYAIIMXCs, HApUMeEp: HEMOJIHOE COKpalleHue Ipoleit uiu
YJICHOB OTHOIICHUS; 0OpallICHUE CMEIIAHHBIX YMCEI B HEMPABWIBHYIO APOOb TIPU CIIOKECHUH
¥ BBIYMTAHWU; MPOIYCK HAWMEHOBAHMIA, IMPOIYCK YHCEI B TIPOMEKYTOUHBIX 3aIUCSX;
NEPEeCTaHOBKa IU(P MPH 3aIHCH YHUCEIT; ONTUOKH, JTOMYIICHHBIC TIPU TIEPEIIUChIBAHUY U T. II.

Onenka nucbMeHHOH PadoOThI 1O BBINMOJTHCHHI0 BBIMMCIMTEIbHBIX 3aJaHMH H
ajredpanvecKkux npeodpazoBaHuil
Buicokuii  yposenv (ouenxka «5») CTaBUTCA 3a O€3YKOPU3HEHHOE BBINOJHEHUE
MUCHMEHHOW paloTHI, T. €. a) €CITU PEIIeHUE BCEX MPUMEPOB BEpHOE; 0) ecii Bce ACHCTBUS U
mpeoOpa3oBaHus BBHINOJHEHBl MPaBUIBLHO, 0e3 OmHOOK; BCE 3alMUCH XOJa pELICHUS
PacrosoKeHbl MOCIIE0BATEIbHO, & TAKXKE ClIe]aHa IPOBEPKA PEILICHUS B TEX CIyyasx, Korjaa
3TO TpeOyeTcs.
Hogviuennviit yposenv (ouenxka «4») CTaBUTCA 3a pabOTy, KOTOpas BBIIIOJIHEHA B
OCHOBHOM IIPaBWJIbHO, HO JIOMYIIEHAa OJiHa (Herpy0as) ommbKa WM 1Ba-TpU He0uETa.
bas3oeviit yposens (ouenka «3») CTABUTCS B CAEAYIOLIUX CIIY4Yasax:
a) ecnu B paboTe uMeeTcs 0/Ha Ipydast omuoKka U He 0oiee OJHOM HerpyOoit OINnOKY;
0) MpH HATMYUU OJIHOM rpyOOi OIIMOKU M OJJTHOTO-/IBYX HEAOUYETOB;
B) IpH OTCYTCTBUM TPyOBIX OIMIMOOK, HO IPU HAIWYHUHU OT JIBYX JIO0 YETHIPEX (HErpyObIX)
OIINOOK;
I) TpU HAJMYUU JIBYX HErpyObIX OIMOKH He OoJiee TpEX HEJJOUETOB;
J) TPH OTCYTCTBUHU OMIMOOK, HO MPU HATUINH YETHIPEX U OoJee HEAOUYETOB;
€) €CIlIi BEpHO BBIMOJIHEHO 0oJjiee MOJ0BUHBI 00BEMa BCell paboTHI.
Huskuii yposens (ouenka «2») CTaBUTCS, KOTJAa YUCIIO OLIMOOK MPEBOCXOJIUT HOPMY,
IPU KOTOPOH MOKET OBbITh BBICTAaBJIEHA IOJOXKHUTEIbHAs OLIEHKA, WM €CIH MPaBUIBHO
BBITIOJTHEHO MEHEE nos106unbl BCEH pabOTHI.
Hpumeuanue. OnieHKa «5» MOXeET ObITh IOCTaBJIeHA, HECMOTPS Ha HAJHYUE OJIHOTO-
JIBYX HEJ0YETOB, €CIIM YUEHUK JJaJl OPUTHHAIIBHOE PEIlIeHre 3aJaHul, CBUJIETEIbCTBYIOIIEE O
€ro XOpOIIEM MaTeEMaTHYECKOM Pa3BUTHH.

OneHka NMCbMEHHOM PadoTHI 110 PEeIeHNI0 TeKCTOBbIX 3a1a4

Boicoxuit yposenv (ouenxa «5») CTaBUTCI B TOM Ciy4yae, KOraa 3ajadya pelIeHa
NPaBUJIBHO: XOJI PELICHUs 33/Ja4d BEpEH, BCe ACUCTBUS M NpeoOpa3oBaHUS BBIIOJIHEHBI
BEPHO U pallMOHAJIbHO; B 3ajjaue, peliaeMoi ¢ BOIIPOCAaMH UJIU MOSICHEHUSIMU K JEHCTBUSM,
JlaHbl TOYHbIE U MIPaBUJIbHBIE (POPMYIMPOBKH; B 33a]aue, pelIaeMoil ¢ TOMOIIBIO YpaBHEHUS,
JaHbl HEOOXOAMMBIE MOSICHEHUS; 3aIIUCH MTPaBUIIbHBI, PACIIONI0KEHBI MOCIEI0BAaTEIbHO, JaH
BEPHBII U MCUYEPNBIBAIOIINK OTBET HA BOIPOCHI 3a/1a4M; ClIeIaHa MPOBEpKa pemeHus (B TexX
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CiIy4asix, KorjJia 3To Tpedyercs).

Iosviuennvuit yposens (oyenka «4») CTaBUTCS B TOM CIIydae, €CIIU NP MPABUILHOM XOJIe
pelIeHus 3a/1a4uM JOMyIeHa O/lHa HerpyOas omnOKa Win JBa-Tpy HEJA0UETa.

KBasoevlit yposens (oyenka «3») CTABUTCS B TOM CJIy4ae, €CIIM XOJI PEIICHUS TPABUIbHBIM,
HO:

a) JoIyIleHa oHa rpy0as ommoOKa u He Oojiee 0HON HerpyO0oii;

0) gomy1ieHa ojiHa rpy0Oas omurOKka 1 He OoJiee IBYyX HEIOUYETOB;

B) JIOMYLIEHbI TPU-YETHIPE HErPYyOble OMMOKH ITPH OTCYTCTBUU HEAOUYETOB;

T') JOMyIIEHO He 0oiee IBYX HETpyObIX ONTMOOK U TPEX HETOUYETOB;

) IPH OTCYTCTBUHU OLIMOOK, HO MPH HAIMYHU Oosiee TPEX HET0UETOB.

Huskuit ypoeenv (ouyenxka «2») CTAaBUTCSI B TOM Clly4ae, KOIJa YHCIO OIIMOOK
MIPEBOCXOUT HOPMY, TIPU KOTOPO MOKET OBITh BHICTABIICHA ITOJIOXKUTEIIbHAS OIICHKA.

[Tpumeuanus:

1. Onenka «5» MOXeT OBITh ITOCTABJICHA, HECMOTPSI HA HAIMYUE ONMMCKHU WM HET04ETa,
€ClIM YYEHUK Jal OpUTHMHAILHOE pEIIeHHEe, CBUAETEIbCTBYIOIIEE O €ro XOopollemM
MaTEeMaTHYECKOM Pa3BUTHH.

2. [TonoxwurenpHas oneHka «3» MOXET OBbITh BBICTABIICHA YYEHHUKY, BBIIIOJIHUBIIEMY
paboTy HE TOJTHOCTBIO, €CIIM OH OE30IMMOO0YHO BBIMOJHHMI 00Jiee TIOJOBUHBI 00BhEMa Beel
paboTHI.

Ouenka KOMOMHMPOBAHHBIX NMCbMEHHBIX Pa0d0T

[TucemenHnas pabora 1Mo MaTeMaTuke, MOJAJEKAIas OINECHUBAHUIO, MOXKET COCTOSITH M3
3aa4 U MpuMepoB (KOMOMHHpOBaHHas pabota). B sToM cinyuyae mpenogaBaTens cHavama
IaéT MpeaBapUTENbHYIO OLIEHKY KaKII0 yacTh paboThl, a 3aTeM OOIIy0, pYKOBOJCTBYSChH
CIIETYIOIIHM:

a) ecnu 00€ yacTu pabOThI OIEHEHBI OJIMHAKOBO, TO 3Ta OIIEHKA JTOJDKHA OBITH OOIIIEiH
JUIsS Bcer paboThI B 1IENIOM;

0) ecu OLIEHKM YacTell pasHATCS Ha OJUH Oall, HampuMep, AaHbl OLEHKU «5» U «4»
wi «4» 1 «3» U T. M., TO 32 pabOTy B IENIOM, KaK MPaBUJIO, CTABUTCS HU3IIAS U3 ABYX
OLIEHOK, HO TIPH ATOM YYHTBIBACTCS 3HAUCHHUE KaXI0H U3 YacTeil paboThl;

B) HU3IIAs U3 IBYX JAHHBIX OLICHOK CTABUTCS U B TOM CIIydae, €CM OJlHA YacTh paOOTHI
orieHeHa OamoM «5», a apyras — 0aioM «3 », HO B 3TOM CiIy4ae MpernoaBaTelb MOXKET
OILICHUTH TaKyl0 paboTy B 11eJ0M OamioM «4» Mpu YCIOBUH, YTO OILIEHKA «5» MOCTaBleHa 3a
OCHOBHYIO 4acCTh pabOThI;

') ecli OJIHA U3 YacTel paboThI olleHeHa O6amioM «5» uiu «4y», a pyras — 0aiaoM «2»
unu «1», To 3a BCI0 paboTy B I[EJIOM CTaBUTCS 0ajul «2», HO MPEnoaBaTeIb MOXKET OILICHUTh
BCIO paboTy OammoM «3 » IpH YCIOBUH, YTO BBICIIAS U3 ABYX JIaHHBIX OLIEHOK MOCTaBIieHa 3a
OCHOBHYIO 4acCTh paOOTBHI.

IHpumeuanue. OcHo6HOl CUUTACTCA Ta YacTh PabOThI, KOTOpas BKJIIOYACT OONBLINHA IO
00bEMyY WM HanboJIee BaXKHBIHM 110 3HAYCHUIO MaTEPHA 110 U3y9aeMbIM TEMaM IPOTPAMMBI.
OrneHka TeKyImUX MUCbMEHHBIX PaboT

[lpy omeHke TIOBCEAHEBHHIX OOyYalOmUX padOT TIO MaTreMaTHKe YYHTENlb
PYKOBOJCTBYETCS  YKa3aHHBIMA  HOpPMaMH  OLIGHOK, HO  YyYUTHIBa€T  CTEIEHb
CaMOCTOSITEITFHOCTH BBITIOJIHEHUSI Pa0OT yYalllUMHUCS, a TaKXkKe TO, HACKOJBKO 3aKPEIUIeH
BHOBb U3YYaeMbIil MaTepHall.

Oéyuaroujue NUCBMEHHBIE padomepl, BHIIOJHEHHBIE YUYAILIUMUCS BIIOJIHE CAMOCTOSATEIBHO
C IPUMEHEHHEM paHee U3YUYCHHBIX U X0pouio 3aKpennénnpix 3HAaHUH, OLIGHUBAIOTCS mak ice,
KaK U KOHmpoJibHble PAOOTHI.

Oéyuarowgue TIUCbMEHHBIE padomol, BHITOTHEHHbIE BIIOJIHE CAMOCTOSTENFHO, HA TOJIBKO
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4TO U3YYEHHBIE U He0oCmamouno 3aKpeniénnple IpaBuiia, MOTYT OLIEHUBATLECA Ha 00uH 6ann
ébluie, UM KOHTPOJIbHBIE Pa0OTHI, HO OLIEHKA «5» M B 3TOM CJIy4ae BBICTABIISETCS TOJIBKO 32
Ge3yKopusHenHo BBITIOJIHEHHBIE PA0OTHI.

Ilucomennvie padomel, BBINIOJHEHHBIE B KJIACCE ¢ npedsapumenbHvim pazoopom HUX 0]
PYKOBOICTBOM Y4YMTENA, OLEHUBAIOTCA Ha 00uH 0ann Hujce, YEM DTO IPELYCMOTPEHO
HOpPMaMM OIEHKH KOHTPOJIbHBIX MUCBMEHHBIX paboT. Ho éesykopusnenno BBIOTHEHHAsS
paboTa 1 B 3TOM ciy4yae OLEHUBAETCs 0amuioM «5 ».

Kpumepuu owiubox

K rpy0ObiM omuOKkaM OTHOCATCS OIIMOKHM, KOTOpble OOHapy>KMBAIOT HE3HAHHE
ydamuMucs (GopMmyIi, TpaBuil, OCHOBHBIX CBOICTB, TEOPEM U HEYMEHHE HX HPUMEHSITH;
HE3HAHWE TPUEMOB pELICHHS 3aJa4y, paccMaTpUBaeMbIX B y4eOHUKax, a TaKKe
BBIYUCIIUTENIbHBIC OIMOKHU, €CJIH OHH HE SIBIISFOTCS] OMTUCKOM;

K HerpyOpiM ommbOkamM OTHOCSTCS: MOTEeps KOpPHS WIM COXpPAaHEHHE B OTBETE
IIOCTOPOHHET0 KOpHS; 0TOpachiBaHue 0€3 0ObSICHEHUI O/IHOTO U3 HUX U PaBHO3HAYHbBIE UM;

K HenmoueraM OTHOCATCA: HEpPAMOHAIBHOE PEILIECHUE, OMUCKH, HEJOCTATOYHOCTh WIIU
OTCYTCTBHE MOSICHEHUI, 000CHOBAHUI B PELLICHUSIX

JlomauiHue NUChbMEHHBbIe PafoThl OILICHMBAIOTCA TaK JKe, Kak KJaccHas paborta
00yJaroIero Xxapaxkrepa.

HopMb1 o11eHOK MaTeMaTH4ecKOro JMKTAHTA BHICTABIIACTCS C YYETOM YHUCIAa BEPHO
PELICHHBIX 3a1aHHMN:

Onenku 3a pabOTy BBICTABISIFOTCS C YY€TOM YHCIIa BEPHO BBIMOJIHEHHBIX 3aJaHHA.
[Tepen HayamoM TUKTaHTA TOBECTH JIO CBEIICHUS yUAIIMXCsl HOPMBI OIICHOK 3a 10 BOIIPOCOB:
10-9 BompocoB - orieHKa «5»

8-7 BOIIPOCOB - OIICHKA «4»
6-5 BOIIPOCOB - OIIEHKA «3»
MeHee 5 BOMpPOCOB - OIIEHKA «2).

HopMbI oneHoOK TecTa:
BrIcokuil ypoBeHb, OLIEHKA «5»: 4MCII0 BEpHBIX 0TBETOB OT 90 10 100%.
[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4)»): YHCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBelii ypoBeHb (O1ieHKa «3»): 4MCI0 BepHbIX 0TBETOB OT 50 10 65%.
Huzkuit ypoBeHb (O11€HKa «2»): 4UCII0 BEpHBIX 0TBETOB MeHee 50%.

HopMmbI 01IEHOK YCTHOTO OTBETA:

Buicokuii yposens (OLIEHKA «5%») BBICTABISIETCS, €CIM 00YJAIOIIUNCS:

® [IOCJIEIOBATENHHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0e30IMO0YHO H3j1araeT y4eOHBIH
MaTepHal;

e JaeT OTBET B JIOTMYECKOW IOCIEAOBATEIHPHOCTH C WCIIOIh30BAaHUEM MPUHATOU
TEPMHUHOJIOTHH;

® [IOKa3blBa€T T[OHHUMAaHHE CYI[HOCTH pPacCMaTPUBAEMbIX TIOHATUW, SBICHUUH W
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3EH;

e yMeeT BBUICIATh TJIABHOE, CAMOCTOSTEIIBHO ITOATBEPXKIATh OTBET KOHKPETHBIMH
npuMepamu, GpakTamu;

® CaMOCTOSITENHHO aHAIM3UPYET U 0000IIAET TEOPETUUECKUN MaTepHUa;

e CBOOOJHO yCTaHAaBIMBAET MEKIPEIMETHBIC (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHHI)
Y BHYTPUIIPEIMETHBIE CBS3H;

® YBEpPEHHO W 0e30MMO0YHO MPHUMEHSET MOTYYCHHbIE 3HAHUS B PEIICHUU HOBBIX, paHee
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HE

e BCTpPEYABLIMXCSA 337a4;

® DPALMOHAJIBHO MHCIHOJB3YET HAIIAJHBIE I[OCOOMS, CIIPaBOYHbIE MaTepUallbl, YYeOHUK,
JIOTIOJIHUTENBHYIO JIUTEPATYPY, IEPBOUCTOUHUKH;

® [pUMEHSET YIMOPSAAOYCHHYIO CUCTEMY YCJIOBHBIX 0003HAUYEHUH NpU BEICHHH 3aIHCEH,
COIIPOBOYKAAIOIINX OTBET;

e wuyMeeT HEOOXOOMMBIE HaBBIKM paboThl ¢ mnpuOopamu, YepTek aMu, CXeMaMH |
rpaduKamMu, COIyTCTBYIOILMMH OTBETY;

® JIOIyCKAET B OTBETE HE0YEThl, KOTOPBIE JIETKO UCIIPABIISIET IO TPEOOBAHUIO YUUTEIIS.
Hosviuennvuit yposens (O1eHKA «4») BBICTABIIACTCS, €CIIM 00yYaIOIUCS:

® [I0Ka3bIBAaET 3HAHUE BCETO U3yUYEHHOr0 Y4eOHOI0 MaTepuaa;

® JaeT B OCHOBHOM IPAaBUJILHBIN OTBET;

e yueOHBI Marepuan Hu3jaraeT B OOOCHOBAaHHOM JIOTHYECKOW ITOCIIEAOBATEIBHOCTH C
IIPUBEJCHUEM KOHKPETHBIX MPUMEPOB, IPU 3TOM JONYCKAET OAHY HErpyOyro OIIMOKY
win He 0ojee ABYX HEJOYETOB B MCIOJB30BAHWU TEPMHUHOJIOTHMHM y4eOHOIO MpEeaMeTa,
KOTOPbIE MOXKET MCIIPABUTH CAMOCTOSITENILHO;

e aHaNU3UpyeT M 0000IaeT TeOpeTHUYECKUIl Marepuai; cOOJII0JaeT OCHOBHBIE IpaBHiIa
KYJIBTYpBI yCTHOW PEUH;

® [IPUMEHSET YHOPSAOYEHHYIO CHUCTEMY YCJIOBHBIX OOO3HAU€HHUU NMpU BEACHUU 3aIUCEH,
COIPOBOYKAAIOIINX OTBET;

Basoeuwiii yposens (oyenka «3») BHICTABISIETCS, €CIIU 00yYaIOLIUICA:

® JIEMOHCTPHUPYET YCBOCHHE OCHOBHOI'O COJIEPKaHMsI yueOHOTo MaTepuaa, UMeeT
npooeIsl, He

e IPENATCTBYIOIIKE AaJIbHEHIIEMY YCBOSHUIO yUeOHOI0 MaTepuraia,

® TIpHUMEHSET MOJyYSHHbIE 3HaHUS TPH OTBETE Ha BOIPOC, aHATIN3E TPEITI0KESHHBIX
cUTyalui mo obpasiys;

® JONyCKaeT OMIMOKU B MCIIOJIb30BAHUH TEPMUHOJIOIMH yUYEOHOT0 MpeIMeTa; NOKa3bIBAET
HEJIOCTAaTOYHYI0 C(HOPMUPOBAHHOCTD OTACIIbHBIX 3HAHUN U YMEHUH;

e BbBIBOJBI M 0000IIEHNS apryMEHTUPYET ¢1a00, TOMyCKaeT B HUX OIINOKHU; 3aTpyIHAETCS
IpU aHanu3e 1 00001IeHnN y4eOHOro MaTepHaa;

® JaeT HEMOoJIHbIe OTBETHI HAa BOIPOCH! YUUTEINS WIIM BOCIIPOM3BOAUT COAEpPKaHUE paHee
MIPOYUTAHHOTO Y4eOHOI0 TeKCTa, c1abo CBSA3aHHOTO C 33JJaHHBIM BOIIPOCOM; UCIIOIb3YyeT
HEYNOPSI0YEHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUH NPU BEACHUU 3allUCEeH,
COIIPOBOXAAIOIINX OTBET.

Huskuii ypoeens (oyenka «2») BbICTaBISAETCS, €ClIi 00y4darouncs:

e HE pacKpbUl OCHOBHOE COJIEp)KaHHME y4eOHOro marepualia B IpejesaX MOCTaBICHHBIX
BOIIPOCOB;

® HE yMeeT NPHUMEHATh UMEIOUINECs 3HaHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB M 33734
o o0pasiy;

e JIONyCKaeT B OTBeTe OoJiee IByX IpyObIX OIINOOK, KOTOPhIE HE MOXKET UCIPABUTh Jaxe
MIPU MOMOILM YYALTUXCS M YUUTEIS.

Y4auTenb MOMKET TOBBICUTH OTMETKY 3a OpPWUTHHAJBHBI OTBET Ha BONPOC WIIH
OpPUTMHAILHOE PEIICHUE 33Jaul, KOTOPbIE CBUAETENHCTBYIOT O BBICOKOM MaTe€MaTHYeCKOM
Pa3BUTHHU Y4Yalllerocs; 3a pelieHue Oosiee CIOKHOM 3a/ladi WM OTBET Ha OoJiee CIOXKHBIN
BOIPOC, MPEAJIOKEHHbIE yUalleMycs JOMOJHUTEIbHO ITOCIIE BBIITOTHEHNUS UM 3a/laHHH.
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