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1. IOSICHUTEJIBHAS 3AIIMCKA

PabGouasi mporpamMma y4eOHOTO Kypca «AureOpa ¥ Havajga MaTeMaTHYEeCKOTO aHaIM3a»
0azoBoro ypoBHs miusi oboywarommxcsi 10-11 kmaccoB pa3paborana Ha ocHOBe DenepalibHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro oOIiero odpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMAaTHYeCKOMY OOpa3oBaHUIO, U
TPaJMIUA POCCUHCKOrO oOpa3oBaHus. Peaiqu3aius MnporpaMmbl 00ECIICUHMBACT OBJIAJCHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M IIO3HABATCILHOTO DPa3BUTHUS
JIMYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJbHYIO0 0a3y s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C APYrou
CTOPOHBI, (QOPMHUPYET JIOTHUYECKOE U aOCTPAaKTHOE MBIIUICHHE YydYallluXcsi Ha YpPOBHE,
HEOOXOMMOM ISl OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax naHHOro Kypca ydauiuecs OBJaIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTIIKEHHS B MAaTeMaTHIeCKO# (opme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBIIQJICHUSl 3aKOHAMH (U3UKH, XHWMHUH, OWOJOTHH, TIOHUMAaHUS OCHOBHBIX TEHICHIUH
HKOHOMHKH U OOIIECTBEHHOM JKU3HU, IO3BOJIIET OPUEHTHPOBATHCSA B COBPEMEHHBIX IU(PPOBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCETHEBHOM XH3HH. B Toxe
BpEeMsI OBJIQJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (OpMHUpPYET
KpPEeaTUBHOE U KPUTHUECKOE MBbIIIICHHE. B Xo/e n3ydeHus anreOpbl M Hadall MaTeMaTU4ecKoro
aHaM3a B CTapIIeH IIKOJIE YYalluecs MOJYYaroT HOBBIH ONBIT PEHICHUS NMPHUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOGHHS ~MaTeMaTMYeCKMX MOJAeNed  pealbHbIX CHUTyaluuil u
UHTEPIpPETAlNM  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTeMaTUYECKHUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc o0nanaer 3HaUMTENbHBIM BOCHHUTATENbHBIM IOTEHLMAIOM, KOTOPBIA pearu3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromeld CcaMOCTOSITEIbHOCTH,
AKKypaTHOCTH, TPOJOJDKUATEIIHOW KOHICHTPAlMd BHUMAaHHUS H  OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHATN3ay» BKIIFOYAET CIIeIYIOIINE
coJiepKaTelbHO-METOAuYecKue JUHUU: «YHucna M BbIUMCHCHUSA», «DYHKUMU U TpaduKn»,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaim3a, «MHOKXECTBAa U JIOTHKAY.
Bce ocHOBHBIE coepKaTelbHO-METOIUYECKUE JUHUM H3y4aroTcsd Ha MPOTSDKEHUHM IBYX JIET
o0yuyeHMs B cTapllel LIKOJe, eCTECTBEHHO AONOJHSS IpYyr Apyra U IMOCTENEHHO HaChIIAsACh
HOBBIMH TeMaMH M pa3aenamu. JlaHHBIH Kypc SBJSETCS HMHTETPATHBHBIM, MOCKOJBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPHUS, MATEMaTHUECKUIl aHaIN3, TeOpHus MHOXKeCTB U Ap. [Io Mepe Toro kak yJamuecs
OBJIaIEBalOT BcE Oojiee IIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHUX IOCIEeI0BaTeIbHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOENb pealbHON
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CUTyalluu, MPUMEHITh 3HaHUS, MOJIydeHHblE B Kypce «AunreOpa W Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, JUIS PEIICHUS CaMOCTOSTENHHO C(OPMYIHpPOBAHHONW MaTEeMaTHYEeCKOW 3amadd, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIITAT.

CopnepxkarenbHo-MeToMuecKkass  JuHUS  «Yucna W BBIYMCICHHS  3aBEpIIAcT
dbopMUpOBaHNHE HABBHIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HAavyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaensercs (GOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JENaTh
OPUKUAKY, OIEHHBaTh pe3yapTaT. OOydaromuyecs TMOJYy4aloT HaBBIKM IPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAHHBIMH B CTaHIApTHOH Qopme,
WCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIOBBIX BBIPAXKECHUI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YETCS Ha TPOTSHKCHUU BCEro OOY4YCHHS B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEeIyCMOTPEHO peUIeHue
COOTBETCTBYIOIUX 3a1a4d. OOyJaromuecs: OBJIaeBaIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IEITBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIETOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX W HAMMCHBITUX 3HAaYeHUH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUN BBINONHATH pacuéTel Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIbHBIX W TPUTOHOMETPHUYECKHUX BBIPAKECHUH, a TaKKe
BBIpQXEHHH, COJepKalIMX cTerneHu W jorapudmbl. brnaromaps u3yueHuio anreOpanyueckoro
MaTepuaa MPOUCXOIUT JAITbHEHIIIEe Pa3BUTHE AIITOPUTMUIECKOTO U a0CTPAKTHOTO MBIIUICHUS
yuanmxcs, (OPMUPYIOTCS HABBIKM JCIYKTUBHBIX PACCYXACHHH, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs] IPAKTUYECKUX U €CTeCTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-MeTonuYecKass JUHUS «DyHKIMU U TpadUKM» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHUs Mmarepuana. V3ydeHwe CTENeHHOW, TMOKa3aTeNnpbHOW, Jorapumuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIUH, MX CBOWCTB W TpadUKOB, HCIOJIb30BaHME (YHKIUN 75
pelieHus 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PeallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OobIoe
BHUMaHue yjensercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
Pa3IMYHBIMH  BEJIMYMHAMHU, HCCIEIOBATh TIOJyYeHHbIE (YHKIIUU, CTPOUTH WX TpPaPUKH.
Marepuan 3TOil coAep)KaTeabHON JIMHUM HAlENeH Ha pa3BUTHE YMEHUW U HAaBBIKOB,
MO3BOJISIIOIINUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHasi TuHUS «Hadama MareMaTHYeCcKOTO aHaliv3a» IMO3BOJSET CYHNIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TOSIBIIAETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHH, OTPEaesaTh UX
HauOOJIbIIIME U HAUMEHBIIINE 3HAUEHUS, BRIYUCIATD IIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM W YCKOpPEHHs IpoleccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH ITOCTPOCHUSI MATEMaTUUYECKUX MOJENIEH peajbHbIX CUTyalWld, HAXOXKIACHUS
HaWIy4dllero pelIeHHs B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHMUYECKHMX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaM3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE W UcKyccTBe. OOydarommuecs y3HAIOT O



BBIIAIOIIMXCSl pe3yJbTaTaX, MOJYyYEHHBIX B XOJE€ pa3BUTHUS MaTeMAaTUKU KaK HayKd, M HUX
aBTOpax.

CopepxarenbHo-MeTOAUYECKAsT TUHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbBIE IIPEJICTABICHHSI IPOHU3BIBAIOT BECH
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIUHSIIOIUI
BCE pa3zeibl MaTeMAaTUKUM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HblE MaTEMaTUYECKUE
TUCIUIUIMHBL B eAuHoe 1enoe. [losToMy BaXXHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM M HCIOJb30BAaTh €ro s
BBIPAXEHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHUYECKOT0 MOJIEIMPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallUi, UCCIEIOBAaHUS 3TUX MOJIENEH C IMOMOIMIBIO anmnapaTa aireopsl U
MaTEeMaTHUYECKOTO aHalu3a M MHTEPHpPETAluu TOMyYeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHbl B KaXXIbli M3 Pa3AeloB IPOrpaMMbl, MOCKOJIbKY BECh MaTepual Kypca IIMPOKO
UCIIONIB3YETCS Ui pellieHus MPUKIaAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTUYECKUX 3a7a4
yuyaligecs: — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBatbCs, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MPOOIEMYy.
JesarenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs NMPHUKIAIHBIX 330ad OPraHU3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Aredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MaHe Ha U3y4eHHE Kypca anreOphbl 1 Hayall MaTeMaTHYeCKOTo aHalli3a Ha
6azoBoM ypoBHe oTBoHTCs B 10 Kitacce 68 wacos (2 waca B Henenio) u B 11 kimacce 133 vaca (4
Yaca B HEJEITIO).

2. INIAHUPYEMBIE PE3YJIBTATbI

OcBoenne yyebHoro npeamera «MaTemaTtukay JOJDKHO OOeCredMBaTh JOCTHIKEHHE Ha
YpOBHE cCpenHero oOiero oOpa30BaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHHS MPOTrpamMMmbl yueOHOro mpenmera «MaTemMaTHKa»
XapaKTEePU3YIOTCS:

['paxxnanckoe BoCIUTaHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMH OOyYaromerocss KaK aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIEeCTBa, MPEACTaBICHHEM O MaTEMaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUI, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHHIMU WHCTHUTYTAMH B
COOTBETCTBUU C UX q)YHKHI/ISIMI/I 1 HA3HAYCHHUCM.

[TaTprnoTrueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW MJIEHTUYHOCTH, YBXKEHHUS K TPOILIOMY
U HaCTOALNICMY pOCCPIfICKOﬁ MaT€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOW MaTEMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTI)KEHUH B IPYTrUX HAyKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

J1lyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
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JOCTHIKCHUH HAYKH M JICATSIBHOCTHIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TMOCTPOCHHUE
YCTOMUYMBOTO OyAYIIEro.

DCTETHYECKOE BOCIIUTAHHE:

3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Yas C-)CTGTI/IKy MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PCIICHUH, PacCYKICHUH; BOCIPUUMYHBOCTHIO K
MAaTEeMaTHUYCCKUM aACIICKTaM pa3JII/I'-IHbIX BHUJIOB I/ICKYCCTBa.

dusznyecKoe BOCIUTAHHE:

C(l)OpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHHTL MaTeMaTu4YCcCKUEC 3HAHUS B I/IHTepecaX
3I0pOBOr0 W 0Oe30macHoOro oOpasza »KW3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, PEryisipHas (uzmueckas
AKTUBHOCTh); (PM3MYECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATHUAX CIIOPTHBHO-030POBHTEIHLHON
JIEITEIbHOCTRIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYI[y, OCO3HAaHUEM LECHHOCTHU TPYIIOJ'IIO6I/IH; I/IHTepeCOM K pa?,J'II/ILIHBIM
chepam poheCCHOHATILHOM JCSITEIbHOCTH, CBSI3aHHBIM C MAaTEMATHKON W €€ MPUI0KECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO H
CaMOO6pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BCGI71 KHU3HHU; T'OTOBHOCTBIO K aKTI/IBHOMy yT-IaCTI/IIO B
pCIICHUH IPAKTHYECKUX 3a/1a4 MATEMAaTHYCCKOM HAITPABICHHOCTH.

DKOJIOTHYECKOE BOCITMTAHUE:

C(OPMHUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYPhI, MOHUMAHHEM BIIUSHUS COIMATIBHO-
YKOHOMHYECKUX IPOIECCOB HA COCTOSHUE TPUPOJHOW W COLMAIBHOW CpPEIbl, OCO3HAHHUEM
I00AaNbHOTO  XapakTepa JKOJOTMUECKUX  MpoOJieM; OpUEeHTalMei Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKaroule cpelpl, MIIaHUpOBaHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX IMOCIEICTBUHN ISl OKPY>KAIOIIEH CPEIbI.

HCHHOCTI/I Hay‘IHOFO IIO3HAHUS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HayKu Kak chepbl
YeNOBEUYECKON JesTeNbHOCTH, ITAloB €€ Pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS LUBUIU3AINY;
OBJIAACHUEM A3BIKOM MAaTCEMAaTUKU U MaTeMaTHq€CKOﬁ Ky.]'[BTypOfI KakK CpG}ICTBOM IIO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILIECTBISATh MPOEKTHYID M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne.

METANPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHBIE pe3yIbTaThl OCBOSHUS IPOrpaMMBbI yaeOHOTO mmpeameTa «MaTeMaTHKa
XapakTepU3yIOTCd  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCmEUaMi,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU,  YHUBEPCATbHLIMU — PecyNsimMUSHbIMU
oeticmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupd,;
npuUMeHeHue 102UYeCKUX, UCCIe008amenbCKUx onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBble mornueckue neMCTBUS:
® BBIBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEAENICHUsI MOHATHUMH;
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCH(PUKANUU, OCHOBAHUA JJIs1 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPa3OBHIBATH CYXKICHHUA: YTBEpAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,



BBISABIISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (haKTax,
JAHHBIX, HAOMIONEHMSIX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUH JUISl BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JieNlaTh BBIBOJbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIpsIMbIe
U OT TMPOTUBHOIO), BBICTpAaUBaTh apryMEHTAllUl0, NPUBOAUTH INPUMEPHl U
KOHTPHPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHSI U BBIBOBI;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPUEB).

bazoBrlie uccienoBaTebCKue SUCTBUSA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIIENOBATENbCKHM  WHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUUE, NMPodIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHIO,
MHEHUE;

MPOBOJIUTh CAMOCTOSITENIbHO CIUTAHUPOBAHHBIA JKCIIEPUMEHT, HCCIECIOBAHHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, sBIEHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKYy O0BEKTaMHU, SIBIICHUSIMH, MPOIECCAMU;
CaMOCTOSITENILHO ~ (OPMYIUpPOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, A TAKKE BBIIBUTATH MPEAIOIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ uadopmarnueii:

BBISIBIIATH Ae(UIUTHI UHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOINPOC U
JUISl peIlIeHUs 3a/1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

CTPYKTYypUpOBaTh HMH(OpPMaLMIO, TPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WITIOCTPUPOBATh IrpaUuecKy;

OLIGHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENbHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUs, 00eCneuusarom coopmMupo8aHHoOCmb
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Obmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSMHU M LIEISIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIA pe3yibTarT;

B X0JIe 0OCYKIIEHHSI 33/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYKTaeMOi TEMBI, TPOOIIEMBI,
pemaeMoil  3ama4d, BBICKAa3bIBATh HWJICHW, HAIEJICHHbIE HA TIOMCK pEIICHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYrUX YYaCTHUKOB JIMAJIOTa,
0OHapyXMBaTh pa3InuMe U CXOICTBO MO3UIINIA; B KOPPEKTHON PopMe popMyInpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKCHHUS;

NPECTaBIATh PEe3yIbTAaThl PEIICHHS 3a]1au, SKCIIEPUMEHTA, UCCIICAOBAaHUs, TPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.



CoTpyaHUYECTBO:

¢ TIOHMMaThb M HCIOJB30BAaTh MPEUMYIIECTBA KOMaHJHOW W WHIUBHIYAILHOUW PabOTHI
OpU  peUIeHuH Y4YeOHBIX 3aj]ad; MPUHUMATh IeJIb COBMECTHOW JESTENIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOThI, pacmlpeneisTb BHIBI PadoT,
JIOrOBapuBaThCs, OOCYXKIaTh MPOLIECC M PEe3yibTaT pabdoOTh; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX (opMax paboTel (00CykaeHuss, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W HHBIC); BBIIIOJIHATH CBOIO YacTb PadOTHI W KOOPAWHHPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMIA
HPOIYKT 110 KPUTEPHAM, C(HOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOACHCTBHSI.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue Cmoici08bix

YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUHHOCTU.

Camoopranusanus:

COCTaBJIAThH IUIaH, AITOPUTM pEIICHHs 33/1a4d, BHIOMpATh CIOCO0 pemieHus ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HAaBBIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JCUCTBUIA M MBICIHUTENBHBIX IPOLIECCOB, HMX pPE3YyNbTaToB; BIaAeTh crocobamu
CaMONPOBEPKH, CAMOKOHTPOJISI TMpOIecca W pe3yiabTara PemeHHs MaTeMaTHYeCKOU
3a/1a4H;

® TIpenBUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PELICHUU 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHUBaTh COOTBETCTBHE pe3ylbTaTa LEAM U YCIOBUSAM, OOBACHATH NPUUUHBI
JOCTMDKEHUSI WM HEIOCTHIKECHHUSI PE3yIbTaTOB JIEATEIFHOCTH, HAaXOIWTh OINUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATHI

OcBoenne yuebHOro kypca «Ainredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero ooduiero o0Opa3zoBaHus JOHKHO 00ecreunBaTh JIOCTHIKEHUE CIENYIOMIMX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh TOHATHSAMHU: PAIMOHAIIBHOE W JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs W
JEeCATHYHAs APOOb, MPOIIEHTHI.

BeimoHATE  apudMeTHUECKHe OINepalud C PAUOHAIBHBIMA W JIEUCTBUTEIHHBIMU
YHUCIIaMH.

BrImotHATE  IpUOMDKEHHBIE BBIYMCIICHUS, HWCIIONB3YS MpaBWia OKPYTJICHUS, JeNaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BIYUCICHUM.

OrniepupoBaTh MOHATHIMH: CTETICHb C ILIETBIM IMOKa3aTeIeM; CTaHaapTHas (opma 3amucu
JNEHUCTBUTENLHOTO YHCIIa, KOPEHb HATYpPaIIbHON CTETEeHH; HCIOIh30BATh MOIXOMSIIYI0 (HOpMy
3alMCH IEUCTBUTEIbHBIX YUCEN JJIS PEIICHUS TPAKTUYECKUX 3a7a4 ¥ TPEACTaBICHUS JaHHBIX.

OrniepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC MMPOU3BOJIBHOTO yIJia; UCIOJIb30BATh
3aMuCh MPOU3BOJILHOTO yTJIa Yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH.



YpaBHeHUs1 1 HEPABEHCTBA

OrniepupoBaTh MOHATUSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JIO€, pallMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

Boemonnate  mpeoOpa3oBaHust — TPUTOHOMETPUYECKMX  BBIPQKEHHUH M pemaTh
TPUTOHOMETPHYECKHE YPABHEHUSI.

BoimonsaTe npeoOpa3oBaHusl LENbIX, PAIIMOHATBHBIX U MPPANUOHAIBHBIX BBIPAKCHUN H
peliaTh OCHOBHBIE TUIIBI LIEJBIX, PAIIHOHATIBHBIX U UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

HpI/IMeHHTb YpaBHCHHUA U HCPABCHCTBA IJId PCIICHUA MATCMATHYCCKUX 3aJad WU 3aaa4 U3
pa3IMyYHbIX 00JacTel HAYKHU U PeabHOM KU3HU.

MOI[GJII/IpOBaTb pCaIbHBIC CHUTyallMM Ha A3bIKC anre6pLI, COCTaBJISITb BbIPAKCHUA,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DYyHKIUHN U I'PadUKH

OnepupoBaTh NOHATUAMU: PYHKIHUS, CIOCOOBI 3a1aHUs (PYHKIMH, 001aCTh ONpeaeIeHHs U
MHOECTBO 3HaUeHHUI (PYHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHbIC (yHKIINH.

OnepupoBaTh MOHATUAMHU: UYETHOCTH M HEYETHOCTh (YHKUMH, HYJIW (YHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguky GyHKIMHA Ui pEeLIeHNs ypaBHEHUH.

Crpouth u 4yuTaTh rpaduKu JUHEHHONH (YHKIWHU, KBAAPATHYHOW (YHKIIMH, CTETIEHHOMN
(YHKLUU C LENbIM [T0Ka3aTeIeM.

Hcnons3oBate rpadguku GyHKIUNA IS UCCIICIOBAHMS IMPOIECCOB U 3aBUCHMOCTEH IpH
peLIeHNH 3a/ad M3 IpYTHX y4eOHBIX NPEAMETOB M PEaJbHOM JKU3HU; BhIpakaTh (opMyiamu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHIATHAMHU: TOCIEIOBATEIBHOCTh, apu(METHYECKass W TeOMETpUYecKas
POTPeCCu.

OrniepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIAsl T€OMETPUUYECKAs IPOTPECCUsI, CyMMa
0eCKOHEUHO yOBIBaOIIEH T€OMETPUUECKOI MPOrPECCHH.

3amaBaTh MOCIEIOBATEIFHOCTH PA3IMYHBIMUA CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIENOBATEIBHOCTEH M NMPOTPECCHM ISl pEIIeHUsl peaabHbIX
3aj1a4 MPUKJIATHOTO XapaKTepa.

MHoskecTBa U JOTHMKA

OHepI/IPOBaTI) IIOHATHUSAMHA. MHOXKECTBO, OHepaHI/II/I HaJa MHO>XECTBaAMMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar i ONMKUCAHUS PEaJbHBIX IMPOLIECCOB
U SIBJICHU, IPU PEILIeHUH 3a7a4 U3 JPYTUX y4eOHbIX MPEeIMETOB.

OrniepupoBaTh NOHATUSMU: ONIPENIETICHUE, TEOPEMA, CIIE/ICTBHE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh TOHATHSAMHU: HATypajbHOE, 1EJIO€ YHUCIO; MCIOIb30BaTh MPU3HAKHU
JIETMMOCTH LIJIBIX YUCEN, PA3JIOKEHUE YUCIIa HA IPOCThIE MHOKUTEIH JJIsS PEIICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUSAME: JIOTAPUPM YHCTIA, TECATUYHBIC U HATypaIbHBIC TIOTaPU(MBIL.

YpaBHeHUs1 1 HEPABEHCTBA



[IpuMeHATh CBOWMCTBAa CTENEHW MJIA TNPEOOpa3oBaHUs BBIPAKEHUN; OIEPUPOBATH
NOHATUSAMM: IIOKA3aTelIbHOE YPAaBHEHUE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
MIOKa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB.

Bremonnate mpeoOpa3oBaHusi BBIPAKEHHUH, COAEpXKAIIUX JIOTapu(Mbl; OIEPUPOBATH
MNOHATUSIMM: JIoTapu(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIBI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxonuth penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUH U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHMM JIJIs1 PELICHUS] IPAKTUYECKUX 3a7a4.

Haxonuts pemieHus NpocTemmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTYallud Ha S3bIKE€ aJIreOpbl, COCTaBIATh BbIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCII0JIb30BaHUEM arlrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSMH: TEpPUOANYECKAas (GYHKIHSA, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOYKU IKCTpeMyma (YHKIIMH, HauOoJblllee U HAaUMEHbIIee 3HaueHUs (YHKIUU Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS UCCIe10BaHus QYHKIUH, 3alaHHOM rpaduKom.

OnepupoBaTb  MOHATHAMHU:  IpadUKU  [OKa3aTeIbHOW,  JorapupMuyeckod U
TPUTOHOMETPHUYECKUX (PYHKIMI; N300pakaTh UX Ha KOOPIAMHATHOHN IUIOCKOCTH M MCIIOJIb30BAThH
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH W
MCIIOJIb30BAaTh UX VIS PEILICHUS] CUCTEMBI JINHENHBIX ypaBHEHUI.

Ucnonb3oBarhk rpaduku GyHKIMA I MCCIEIOBAHUS TPOIECCOB U 3aBUCUMOCTEH W3
JPYTUX y4eOHbIX AUCHUILINH.

Hayana maTemMaTHuecKoro aHajaimsa

OnepupoBaTb  NOHATHSMM:  HENpepblBHAas  (QYHKUUS;  MPOU3BOAHAS  (DyHKIUM;
HCIIOJIb30BaTh T€OMETPUUYECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEILIEHUs 3a1a4.

HaxonuTe mpou3BOAHBIE 3J€MEHTApHBIX (YHKIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTh NPOM3BOJAHYIO M MCCieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKJIEHUS HAWIYYILIEro pPEIIeHUs B NPUKIAJHBIX, B
TOM YHCJIE COI[UATBbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Has MU MHTErpai; MOHUMATh NEOMETPUYECKUNA U
buznyecKkuit CMbICIT UHTETpaa.

Haxoaute mepBooOpa3Hble 3JI€MEHTApHbBIX (PYHKIUI; BBIYUCIATH MHTErpal Mo (opmyie
Herorona—Jleiiouuria.

Pemate mpukiiagHble 331a4M, B TOM YHCIIE COLMAIBLHO-I)KOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.

3. COAEP)KAHUE TEM YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE OPOOU, MPOLEHTHI, OECKOHEUHbIC
nepuoanydeckue ApoOu. ApudmMeruyeckue oOmnepalud C  PalMOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHUsl YHMCIOBBIX BblpakeHui. llpumenenue apoOeil M TPOLIEHTOB MJsl pPELICHUS
MPUKIAJAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIC 3HAHUIN U peaibHOMN KU3HM.



JelicTButenbHble Yncia. PanuoHanbHBIE W WPpAMOHAIBHBIC YHCIIA. ApudMeTHnuecKue
OTiepaIuu C JCUCTBUTEIHHBIMU YUcIaMu. [IpuOmmKkEéHHbBIC BRIYMCICHUS, TIPABHIIA OKPYTIICHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1ensiM nokaszareneM. CtangaptHas (GopMa 3amucH JeHCTBUTENFHOTO YHCTIA.
Hcnonp3oBanue mnonxonsmeid Qopmbl 3amucd  JEHCTBUTENBHBIX YHCEN JJIs  pelleHus
MPaKTUYECKUX 3aJ1a4 U MPEJICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypallbHOW cTemneHu. J[ledicTBus ¢  apupMETHYECKUMH
KOPHSIMU HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YMCIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
YKCJIOBOTO apryMeEHTA.

YpaBHeHHUs M HEpaABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BaHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHUl. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIBL.

VYpaBHEeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pemieHue HepaBeHCTBa. Meroa
MHTEPBAJIOB.

Pemenue nensix 1 IpoOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Penenne nppannoHaJIbHBIX ypaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHrEe ypaBHEHHMI U HEPABEHCTB K PELICHMIO MAaTEMaTHYECKMX 3aJad U 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, crocoosl 3ananust GyHkun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6unacTp onpezneneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkiuu. Hymu @ynkuuu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU.

CrenenHasi (yHKIMSA C HATypaJIbHBIM M IIE€JbIM Moka3arenem. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPe/IeIeHHE TPUTOHOMETPUUECKUX (PYHKIIMHA
YHCIIOBOTO apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMerpuyeckas — mnporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH T'€OMETPHUECKONW MPOTrpecCHi.
dopmMyna CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuu JUisl PEIICHMs PEabHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHosecTBO, onepauuy Haja MHOXkecTBaMH. Jluarpammsl Oiinepa—Benna. IIpumenenune
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OMUCaHUsl PeaJbHbIX IPOLECCOB W SIBICHUW, NpHU
peLIeHUHN 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CICACTBHE, T0KA3aTEIbCTBO.

11 KUIIACC

Yucya 1 BLIYUCICHHUS
Harypanbnble u nensie yucna. [Ipu3Haku e1MMOCTH HEIbIX YHCElL.
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CreneHb C pallMoOHaIbHBIM TTOKa3atesieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JlecaTuyHble U HATypaJIbHBIE JOTapHU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BEIpaKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKIanHbIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl B COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMAaTHUYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUH U TpaPUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINU, X CBOHCTBA U TPAPUKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN ISl peIICHUS] YPABHCHUN U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepoiBable pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELICHUS] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHbIX (QYHKIUH. DopMynbl HaXO0XAECHUS MPOU3BOJHOM CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMmeHeHre NPOU3BOIHOM K MCCIET0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxoxneHne HanOoJbIIero 1 HAMMEHbIIEero 3Ha4eHus: (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHUsS HAWIy4dlIero pPEHIeHUs B IPUKIAIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiu rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuii M Qu3nueckuil cMbicia. Bbluncienue uHTErpaga 1o
dbopmyne Hetorona—JleliOnuna.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne i/t

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

KonnuectBo yacoB

OnexTpoHHbIe (1IU(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI

Bcero KoHntposbHble IIpakTrueckue
paboThI paboThI
1 MHOXeCTBa pallMOHATILHBIX U 14 1 bub6nmorexa [IOK
IEMCTBUTENIBHBIX YUCEll. PanMoHaIbHbIE https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABCHCTBA
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa [IOK
HI0Ka3aresieM https://m.edso0.ru/1568aba3
3 ApupMeTHIEeCKHl KOpEHb N—OW CTEIIEHH. 18 1 bubnmnoreka HOK
WppaimoHaibHbIe ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyIIbl TPUTOHOMETPHH. 22 1 bubnmnoreka [JOK
TpuroHoMeTpuvecKue ypaBHECHHsI https://m.edso0.ru/1568aba3
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 bu6muoreka [JOK
https://m.edso0.ru/1568aba3
6 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS 3 1 bu6moreka [JOK
3HaHHH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K n dueKkTpoHHbIE (LM (POBbLIE)
n/n NMpoOrpamMmbl Bcero p;);oTTp;:HLHHe p;g::g::quKHB o0pa3oBaTejibHbIE PeCypChl
1. IToBTOpenue marepuana 3a 10 knacc bubmuorexa [JOK
8 1 https://m.edsoo.ru/f11c4afd
Crenens ¢ palliOHATBHBIM
’ nokazareneM. IlokazarenpHas 15 1 bubnuoreka [{OK
" dynkuus. [TokazarenbHbie ypaBHEHUS https://m.edsoo.ru/f11c4afd
Y HEPaBEHCTBA
Jlorapudmuueckast pyHKITUS. Bubnmorexa [IOK
3.  Jlorapudmuueckue ypaBHEHUS U 15 https://m.eds00.ru/f11cdafd
HEpaBEHCTBA — '
Tpuronomerpuyeckue GyHKIHHA U UX Bubsorexa LIOK
4.  rpaduku. Tpuronomerpuueckue 14 1 https://m.eds00.ru/f11cdafd
HEpaBEHCTBA — '
5 IIpousBoanas. I[Ipumenenune o8 1 bubmmnoreka HOK
" | TpOM3BOIHOMN https://m.edsoo.ru/f11c4afd
bubanorexa [JOK
6. Muterpan u ero npumeneHis 12 https://m.edS(])lo.ru/fllc4afd
. bubmmoteka IIOK
7. Cucremel ypasnenuii 16 . https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
8. HatypambHeie u uensie wncna 8 https://m.edsoo.ru/f11c4afd
9 [ToBTOpeHue, 060061IeHNE, 17 1 bubnunorexa LIOK
' CHCTEMATHU3ALINS 3HAHWUI https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 133 6 0

I[TPOTPAMME
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5. CIIOCOBbI OIIEHKU JOCTUXKEHUNA YYAIIIUMUCS IIJIAHUPYEMBIX
PE3YJIbTATOB

CucremMa OLEHKM  JOCTMXKEHMS IUIAHUPYEMBIX  pE3yJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO OOIIEro oOpa30BaHUs IPENIOIaracT KOMHJIEKCHbLI
noo0xo0 K oueHKe pe3ynbmamog O0pa30BaHUSA, IO3BOJISIOIIMNA BECTU OLEHKY JOCTH)KEHUS
o0yyaroIuMucs BceX TPEX IPyIIl Pe3yIbTaTOB 00Pa30BAHUS: JIUUHOCHIHBIX, MEMANPEOMEMHBIX T
npeomemmHuuix.

Cucrema OLIEHKH MpPEIyCMAaTpUBAEeT yPO6HEBlIl NOOX00 K COACPKAHUIO OLEHKU MU
MHCTPYMEHTAPUIO AJI1 OLEHKH JOCTH)KEHUS IUIAHUPYEMBIX pPE3yJIbTaTOB, a TAK)KE K MPEJCTaBIIe-
HUIO Y HHTEPIPETAlUU PE3yJIbTaTOB U3MEPEHUI.

OgHuM U3 T[pOSIBIEHUH YPOBHEBOIO IOAXOJAA SIBISIETCS OLEHKA HWHAMBUAYAJIbHBIX
00pa30oBaTeNbHBIX JOCTM)KEHUI Ha OCHOBE «METOAa CIIOXKEHUS», NPU KOTOPOM (UKCHUPYETCS
JIOCTIDKEHHE YPOBHS, HEOOXOAMMOTO MJISi YCIEUIHOTO MPOAOJDKEHHS OOpa3oBaHHs U PeajbHO
JOCTUTaeMOro OOJIBIIMHCTBOM Y4YallMXCsl, U €ro IpPEBbIIIEHHE, YTO I03BOJISIET BBICTPAUBATh
WH/IWBUYAIbHBIC TPACKTOPUH ABIKEHUS C YYETOM 30HBI OMIDKAMIIEro pa3BUTHA, (OPMHPOBATH
MOJIOKUTEIbHYIO Y4eOHYIO U COLMANIbHYIO MOTHUBALUIO.

CucremMa OLEHKM JOCTMXKEHMSI IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OLIEro oOpa30BaHUS IPENNOoaracT KOMHJIEKCHbLI
n00X00 K OyeHKe pe3yibmamoe 00pa3oBaHus, TO3BOJISIONINNA BECTH OLIEHKY JOCTHXKEHHS 00ydaro-
IIUMHUCS BceX TPEX TPYHN pE3ylbTaTOB OOpPA30BaHUS: JUYHOCHHbBIX, MEMANPEOMEMHBIX U
npeomMemHmuoix.

Cucrema OLIEHKH HpPEAyCMAaTpUBACT YPO6HEBbIIl NOOX00 K COJNEPKAHUIO OLEHKH H
MHCTPYMEHTAPUIO JJIi OLEHKH JOCTH)KEHUS IUIAHUPYEMBIX pEe3yJbTaToB, a TAK)KE K MpEeCTaBlie-
HUIO ¥ HHTEpPIpPETAllUU PE3yJIbTaTOB U3MEPEHUI.

OgHuM U3 TpOSIBICHUH YPOBHEBOIO IOAXOJA SIBISIETCS OLEHKA MHAWBUYaJbHBIX
00pa30oBaTeNbHBIX JOCTM)KEHUI Ha OCHOBE «METOZa CIIOKEHHUS», MPU KOTOPOM (UKCUPYETCS
JOCTUKEHHE YpPOBHS, HEOOXOIMMOTO JUIsl YCIIEIIHOTO MPOJODKEHHsI 00pa3oBaHUsl U pPeajbHO
JOCTUTaeMOro OOJIBIIMHCTBOM YYallMXCsl, U €ro IpPEBbIIIEHHE, YTO IO03BOJISIET BBICTPAUBATh
WHIUBUAYAIbHBIE TPACKTOPUHU JIBMIKEHHUS C Y4ETOM 30HBI ONMIKalIIero pa3BUTHs, (GOPMUPOBATH
MOJIOKUTEIbHYIO Y4eOHYIO U COLMANIbHYIO MOTUBALHIO.

OcCo0eHHOCTH OLIeHKH NpPeIMEeTHBIX Pe3ya1bTATOB

OreHka NMpeIMETHBIX PE3Yy/IbTAaTOB MPEJICTABIAET COOO0M OLEHKY JOCTHKEHUS 00Yy4arolumMcs
IUTAHUPYEMBIX PE3YJIbTATOB 110 OTJEJIbHBIM MPEAMETaM.

dopMHUpOBaHUE 3TUX pe3yJIbTaTOB oOOecleynBaeTcss 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHOrO Mpolecca — y4eOHbIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OIICHKH IPEIMETHBIX PE3yJbTaTOB B COOTBETCTBHM C TPeOOBAaHHUIMHU
Crangapra sBiIsIeTCS CIOCOOHOCTh K PEUICHUI0 Y4eOHO-TI03HABATEIbHBIX U YUEOHO-TTPAKTUUECKUX
3aJja4, OCHOBAaHHBIX Ha U3y4yaeMOM y4eOHOM MaTepHale, ¢ MCIOJIb30BaHHMEM CHOCO0O0B JIEHCTBUIHA,
PEJIEBAHTHBIX COAEPKAHUIO YUEOHBIX MNpPEIMETOB, B TOM YHCIE MeETalpeIMETHBIX (TO3HaBa-
TEJbHBIX, PETYJIATUBHBIX, KOMMYHUKATUBHBIX ) JE€HCTBHIA.

CucreMa OLIEHKH NPEIMETHBIX PE3yIbTaTOB OCBOEHUS YUEOHBIX MPOTrpamMm ¢ Y4ETOM YpOBHE-
BOro nonaxona, mnpunsaroro B CraHgapre, NpeanojaracT BblaeJeHHe 0a30BOro YpPOBHS
AOCTHKEHHMH KaK TOYKH OTCY€Ta NpHU IOCTPOCHUU BCEHW CUCTEMBI OLEHKM M OpraHu3aluu
WHMBUYAIbHOM paboThI ¢ 00yYarOIUMHUCH.

PeanbHble HOCTHKEHHS OOy4YarOLIUXCSI MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a MOTYT
OTIINYATHCS OT HETO KAK B CTOPOHY MPEBBILIEHUS, TaK U B CTOPOHY HETOCTHKECHHUS.

[IpakTika mOKa3bpIBa€T, 4YTO JUISl OMUCAHMS JOCTHXKEHHH OO0yJarommxcs IesIecoo0pa3Ho
YCTaHOBUTH CIIEAYIOLIUE ISTh YPOBHEN.

14



Ba3oBblii ypoBeHb T10CTHKEHUH — YPOBEHB, KOTOPHIN JEMOHCTPUPYET OCBOCHHE yUEOHBIX
NEHCTBUI C ONOPHOM CUCTEMOW 3HAaHMM B paMKax Jauana3oHa (Kpyra) BBIJIEIEHHBIX 3ajad.
OBnanenue 0a30BbIM YpOBHEM SIBJISIETCA JOCTAaTOYHBIM JJIsl TMPOJOJDKEHUS OO0y4deHHs] Ha
CIIEAYIOIIEH CTyNmeHH o0pa3oBaHMsA, HO HE N0 MNPOQWIBHOMY HaIpaBlieHHIO. J{oCTHXEHUIO
0a30BOro0 YpOBHS COOTBETCTBYET OTMETKA «YyIOBJIETBOPUTEIBHO» (WM OTMETKa «3», OTMETKa
«3a4TEHOY).

[IpeBbliienre 6a30BOro0 YpOBHS CBHUJIETEIBCTBYET 00 YCBOGHUU OMOPHOM CHUCTEMbl 3HAHUI Ha
YPOBHE OCO3HAHHOI'O MPOM3BOJIBHOTO OBJIAJCHUS YYEOHBIMHU JIEHCTBUSMH, a TAKXKE O KPYros3ope,
mUpoTe (MM U30MPATENbHOCTH) UHTEpecoB. LlenecooOpa3Ho BBIAECIUTH CIEAYIONIME J1Ba YPOBHS,
npeBbIAONe 6A30BbIN:

* NOBBILICHHBIH YPOBEeHb [OCTI)KCHHS IUIAHUPYEMBIX pE3yJbTaTOB, OLEHKA «XOPOILIO»
(oTMeTKa «4»);

* BBICOKHI1 YPOBEHb JIOCTIKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OLEHKA «OTIMYHO» (OTMETKa
«5»).

[ToBbIIIEHHBIN U BBICOKAN YPOBHH JIOCTHUKEHUS OTJIMYAKOTCS MO MOJHOTE OCBOCHUS IIaHUPYE-
MBIX PE3YJIbTAaTOB, YPOBHIO OBJaJICHHS YICOHBIMU ACUCTBUAMH U C(HOPMUPOBAHHOCTHIO HHTEPECOB
K JaHHOU MPeIMETHOM 00JIacTH.

WuauBryabHbIE TPAEKTOPUN 00YIEHUS 00YJarOIUXCsl, IEMOHCTPUPYIOIINX TOBBIIICHHBIN 1
BBICOKHI YPOBHU JOCTHXEHHH, LenecooOpazHo (GopMHUpOBaTh C YYETOM HHTEPECOB DITHUX
o0yJaromuxcs M MX IUIaHOB Ha Oyaymiee. [Ipu Hamumuum yCTOWYHMBBIX HMHTEPECOB K y4eOHOMY
MpeIMeTy U OCHOBATEIbHOM MOJTOTOBKU IO HEMY TaKHe OOY4YarolUecss MOTYT ObITh BOBJICUEHBI B
IIPOEKTHYIO JIEATENBHOCTh M0 IPEIAMETY U COPUEHTHPOBAHbI HA MPOJOJIKEHUE OOydeHus B cTap-
IIMX KJIaccax Mo JaHHOMY MPOQUIIIO.

s onMcaHus NOATOTOBKM Y4YalIUXCs, YPOBEHb JOCTHMIKEHMH KOTOPBIX HHUKe 0a30BOrO,
1enecoo0pa3Ho BBIACIUTh TAKXKE JIBa YPOBHSI:

* IOHUKEHHbII YPOBEHb JJOCTUKEHUM, OIICHKA «HEYI0OBIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHI1 YpPOBeHb JOCTHKCHUI, OLIEHKA «TUI0X0» (0TMEeTKa «1»).

Henoctmwxenne 6a30Boro ypoBHs (IMMOHMKEHHBIH M HU3KHH YPOBHHU JTOCTHKECHUHN) (PUKCHPY-
€TCsl B 3aBUCUMOCTHU OT 00bEMa M YPOBHS OCBOCHHOT'O M HEOCBOCHHOT'O COJIEPKaHuUs MTpeIMeTa.

Kak mnpaBuio, NOHMKEHHBbIII YpPOBeHb JOCTI)KEHUH CBHUAETEILCTBYET OO0 OTCYTCTBUU
crucreMaTuyeckoil 6a30BOM MOJTOTOBKH, O TOM, YTO OOYYarOIIUMCS HE OCBOEHO JJaK€ U TOJIOBUHBI
IUIAHUPYEMBIX PE3yJIbTaTOB, KOTOpPHIE OCBAaMBAET OOJBIIMHCTBO OOYy4arOUIMXCi, O TOM, 4YTO
UMEIOTCS 3HAYUTEbHbIE NMPOOENbl B 3HAHUSAX, JAajbHelllee oOyueHue 3arpyaHeHo. Ilpu sTom
oOyyaroluicss MOXET BBINOJHATH OTJEIbHBIE 3a/laHUs TOBBIIIEHHOTO ypoBHA. JlaHHas rpymnna
oOyuatomuxcs (B cpeiHeM B XoJie 00ydueHus cocrapistomias okono 10%) TpedyeT creruanbHOR
JMArHOCTUKH 3aTPYAHEHUN B 00y4eHHH, TPOOEIOB B CUCTEME 3HaHUN U OKa3aHUU 1eJIeHaIlpaBJIeH-
HOM MOMOIIM B IOCTHKEHNUHU 0a30BOTO YPOBHSI.

Hwu3kuii ypoBeHb 0CBOEHUS IJIAHUPYEMBIX PE3YyJIbTaTOB CBUIETEIBCTBYET O HAJIUUUU TOJIBKO
OTIENbHBIX (parMeHTapHbIX 3HAHMM 1O TpeaAMeTy, JanbHeiliee OO0ydYeHHEe MPaKTHUYECKU
HEBO3MOXKHO. OOyyaronuMcs, KOTOpble JEMOHCTPUPYIOT HU3KUN YPOBEHb IOCTH)KEHUH, Tpedyercs
crieManbHas MOMOIIb HE TOJIBKO MO y4eOHOMY MpeaMeTy, HO M 10 (YOPMUPOBAHUIO MOTHUBAIIUH K
OoOyUYEHHUIO, Pa3BUTHIO MHTEpeca K HM3ydaeMOW NpeaMETHOM 001acTH, MOHMMAHHUIO 3HAYMMOCTH
IpeaMeTa AJis KU3HU U Ap. Toabko HaJW4yue MOJOXKHUTEIbHONM MOTHUBALMU MOYKET CTaTb OCHOBOM
JTUKBUJAIIIN TIPOOEIOB B OOYUCHHUH JIJIsl JAHHOM TPYIIBI 00 yJarOIIHXCS.

OnucaHHBId BbIIIE MOAXOJ IEJIECOO0pa3HO NPUMEHSTh B XOJA€ pPa3IUYHBIX MPOLEAYP
OLICHMBAHMUSL: TEKYIIETO, TPOMEKYTOUHOTO U UTOTOBOTO.

Jns hopMupoBaHHUS HOPM OLIEHKH B COOTBETCTBUM C BBIIEICHHBIMU YPOBHSIMHU HEOOXOIMMO
onucath AOCTHXKEHUs oOydarolierocss 6a30Boro ypoBHs (B TepMUHAX 3HAHUW U YMEHUH, KOTOpHIE
OH JIOJDKEH MPOJEMOHCTPUPOBATh), 3a KOTOpble OOyyaromuicss 00OCHOBAHHO MOJY4aeT OLIEHKY
«yZIOBIETBOPUTENBbHOY». llociae »Toro ompenenstorcs M COAEPXKATENbHO OIMUCHIBAIOTCS Ooiiee
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BBICOKHE WJIM HM3KHE YPOBHHM JOCTM)KEHUI. BakHO akleHTHpOBaTh BHMMaHUE HE Ha OIIMOKaX,
KOTOpBIE cJenal OOyJaroIIuics, a Ha Y4eOHBIX JOCTHIKEHHSX, KOTOpbIE O0eCleurnBaroT
IIPOABHIKEHHE BIIEPE]] B OCBOCHUH COJIEpKaHHs 00pa30BaHusl.

Jna  ouenku Ounamuku Gopmuposanus nPeOMEMHBIX Ppe3YIbmamos B
BHYTPHILIKOJIEHOTO MOHUTOPUHTA 00pa30BaTEeNIbHBIX JTOCTHKEHUHN 11es1eco00pa3Ho (PUKCUPOBATh U

aHAJIM3UPOBATH JIAHHBIE O CHOPMUPOBAHHOCTH YMEHUH M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHIO

CHUCTCEMC

CUCTEMATHYCCKHUX 3HaHHﬁ, B TOM YHCIJIC:

* NEPBUUHOMY O3HAKOMAEHUIO, OMPAOOMKe U OCO3ZHAHUIO MeoPemuyecKux mooenetl U NOHAmMuLl
(oOmeHayuHbIX 1 0a30BBIX IS JAHHOUN 00JIaCTH 3HAHUS), CIMAHOAPMHBIX AICOPUMMO8 U NPOYEOVD,

* 8bIAGIEHUIO U OCO3HAHUIO CYWHOCMU U 0COOeHHOCmell N3y4aeMbIX OOBEKTOB, MPOLIECCOB U
SIBIICHUH JCWCTBUTECIBLHOCTH (TIPUPOIHBIX, COIMAJIbHBIX, KYJIbTYPHBIX, TEXHUYCCKHX H Jp.) B
COOTBETCTBHH C COJICPKAHMEM KOHKPETHOTO YUEOHOTO MPEAMETa, CO30aHUI0 U UCHOIb30BAHUIO
MoOelell U3y9aeMbIX 00ObEKTOB U MPOIIECCOB, CXEM;

* BbIAGICHUIO U AHANU3ZY CYUJECMBEHHBIX U YCIMOUYUBLIX CEA3€U U OMHOWEHUL MEXIY 00beK-
TaMH | TPOIIECCAMHU.

[Tpu >TOM 0053aTEIHLHBIMU COCTABJISIFOIIMME CUCTEMBl HAKOIJICHHOW OLICHKH SIBIISTIOTCS MaTe-
pHaIBL:

* cmapmogol OUacHOCMUKU,

* MEeMAMUYECKUX U Umo206blxX NPOGEePOUHLIX pAbOm No 6cem YUeOHbIM NpeoMemam,

* meopueckux pabom, BKIItoUYasi yaeOHbBIE UCCIICAOBAHUS U YICOHBIE MPOCKTHI.

Penrenne o AOCTHXKEHHH WM HEAOCTIIKCHHU TUIAHUPYEMBIX PE3YyJIbTaTOB WM 00 OCBOCHUM
WM HEOCBOCHUM YYEOHOI0 MaTepualia MPUHUMACTCS Ha OCHOBE PE3YJIbTATOB BBIMIOJIHEHUS 3a/1a-
Huit 6a3oBoro ypoBHs. B nepuon BBenenus Ctanaapra KpUTepuil JOCTHKEHUS/OCBOCHHS y4eOHOTO
MaTepuaia 3a1aéTcsl Kak BhIIOJIHEHHE He MeHee 50% 3amanuii 6a30BOTO YpOBHS WM IMOJIydeHHE
50% ot MakcuManIbHOTO Oasija 3a BBIIOJIHEHUE 3aJjaHui 0a30BOT0 YPOBHSI.

YPOBHI/I MOATOTOBKH YHAIIUXCH U KPUTECPHUH YCIICHITHOCTH 06yqe1mﬂ o

MaTeMaTHKe
YpoBHu Ounenka Teopus IIpakTHKa
1 Pacno3HaBaTh 00bEKT, | YMeThb BEIIOJHATE
Y3HaBaHue HaXO/UTh HY>KHYIO 3aJaHus 1o oOpasiyy, Ha
Anropur™Muyeckast «3» (dhopMyity, IpU3HAK, HEMOCPECTBEHHOE
JesITeIbHOCTD C CBOMCTBO U T.1. npuMeHeHue popmyi,
I0JICKa3KOi MIPABHJI, MHCTPYKIMHA U T. 1.
2 3HaTb GOpMyTUPOBKU YmMmetb paboTtats C
Bocnpousseaenue BCEX MOHATUH, UX CBOW- | yueOHOI U cripaBOYHOM
AnroputMuyeckast «» CTBa, IPU3HAKH, JUTEPATYPOM, BBIITOTHATH
NeSTeTLHOCTH 0€3 (hopmyIbI. 3a/1aHus, TPEeOyIoIIne
MIOJICKAa3KH YMeThb BOCIIDOM3BECTH | HECIIOKHBIX
JI0Ka3aTeNIbCTBA, peoOpa3oBaHuil ¢
BBIBO/Ibl, YCTAHABJIMBATh | IPUMEHEHHEM U3y4aeMOro
B3alMOCBSI3b, BRIOUPATh | MaTepuaa
HYXKHOE JIJIs1
BBITIOJTHEHUS! TAHHOTO
3aJaHMsl
3 Jeaatsb noruueckue YMeTh IPUMEHSTh
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Ilonnmanue
JlesTenbHOCTh IIpH
OTCYTCTBHH SIBHO

«5»

3aKJIIOYEHUs, COCTABIIATh
ITOPUTM, MOJIEJb
HECJIOKHBIX CUTYaIHi

IIOJIYUCHHEBIC 3HAHHS B
PAa3JIMYHBIX CUTyallUAX.
BoINoJHATH 3aJaHusg

OBJ1ajileHHEe YMCTBEH-
HOM CaAaMOCTONATEJIbHO-
CTbI0

TBopueckas
HCCIICA0BATCIbCKAS
JEeITEIbHOCTD

«5»

BBIPXKEHHOTO KOMOMHHUPOBAHHOTO
anropuTma XapakTepa, CoAepKalux
HECKOJIBKO MOHSTHH.
4 B coBepmieHcTBe 3HaTHh | YMeETh IPUMEHSTh 3HAHUSA

M3y4YEHHBIN MaTepuall,
CcBOOOIHO
OPUEHTHUPOBATHCS B HEM.
HMeThb 3HAHHA U3
JIOIIOJIHUTEIIBHBIX
HCTOYHUKOB. Biamers
onepanusiMu
JIOTHYECKOTr'O
MBIILICHUS.
CocTaBJgaTh MOJIENb
100011 CUTYalluH.

B 11000 HECTaHIapTHON
CHUTYaIUH.
CamocrosiTeJIbHO
BBINOJHATH TBOPYECKHUE
HCCIIEI0BATENLCKUE
3ananus. BoINOJHATH
(yHKIIMY KOHCYJIBTaHTA.

Kpurepun u HOpMbI OLIEHKH 3HAHUI, YMEHH M HABBIKOB 00Y4YAKOIIUXCS 110 MATEMaTHKE.

1. OHGHKa IMHUCbMCHHBIX KOHTPOJIbHBIX pa60T 06yqa10mnxc;1 110 MaTEMATHUKCE.

OTtMeTKa «5», eclu:

L4 pa60Ta BBIIIOJIHCHA IIOJTHOCTBIO,

® B JIOIT'MYCCKUX PACCYKICHUAX U 000CHOBaHUH peUICHUs HET Hp06€JIOB u OIHI/I6OK;

¢ B pCHICHUU HCT MATCMAaTUYCCKHUX ook (BO3MO)KHa OoaHa HETOYHOCTb, OIIMCKA, KOTOpas

HC ABJIACTCA CIACACTBUEM HC3HAHUA NJIM HCIIOHHMMAaHM A yqe6H0ro MaTepI/IaJ'Ia).

OtMeTKa «4» CTaBUTCS B CIIEAYIOIIUX CIIydasixX:

e paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBaHHWS IIArOB PEIICHUs HEAOCTAaTOYHBI (ECiIu
yMeHHE 000CHOBBIBATH PACCYKACHUS HE ABISIIOCH CHIEIIMATIBLHBIM 0OBEKTOM MTPOBEPKH);

e JIONYLIEHbI OJIHA OIIMOKA WM €CTh JIBAa — TPU HEJOUYETa B BBIKJIAJKAX, PUCYHKAX, YePTEKax
wiM rpadukax (€ciy 3TH BUJIbI pabOT HE SIBISUTUCH CIIEIMAIbHBIM 00BbEKTOM MPOBEPKH).

OT1meTka «3» CTaBUTCS, €CIIU:

e jlomylieHo Oosee OAHOM OMMOKM MM Oojee JByX — TpeX HEJI0YEeTOB B BBIKIAJKAX,
yepTexxax WM rpadukax, Ho oOyyaromuiics obnanaer o0s3aTeIbHBIMU YMEHUSIMU O IIPOBEpsieMOi
TEME.

OTtMmeTKa «2» CTaBUTCS, €CIIN:

e JIONYIIEHBI CYIIECTBEHHbIE OIIMOKH, IIOKa3aBIIUEe, 4YTO OOydamImuiics He obnanaer

00s13aTeIbHBIMY YMEHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.
OtmeTka «1» cTaBUTCS, €CIU:

e paboTa nmokasaja MOJHOE OTCYTCTBHE Y 0Oydaromerocss 00s3aTeNbHbIX 3HaHUN 1 YMEHUH 110
MIPOBEPSIEMON TeMe WJIM 3HAYUTENIbHAs YacTh pabOThI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

VY4uTenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBII OTBET HAa BOIIPOC WJIM OPUTMHAIIBHOE
pelIeHre 3aaun, KOTOpble CBUAETEIBCTBYIOT O BBICOKOM MaTeMaTUYECKOM Pa3BUTHH
o0yyJaroIerocs; 3a pemeHue 0osee CI0XKHOM 3a/1aul WK OTBET Ha 6oJiee CIIOKHBINA BOIIPOC,
MpeIoKeHHbIe 00yUYaroeMycst JOTOTHUTEIBHO MOCIIE BBIMOIHEHHUS] UM KaKUX-TTM00 APYTUX
3aJaHuH.

2. OHGHKa YCTHBIX OTBETOB 06yqa}01u1/1xcs[ 110 MaT€MaTUuKe
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OTBET OLICHUBAETCS OTMETKOM «5», €CJIN YYEHUK:

® TIOJIHO PacKphUI coAepKaHHE MaTepuaiga B oObeMe, MPEeIyCMOTPEHHOM MpOTrpaMMoid u
Y4eOHUKOM;

® BJIOKHWI MaTepuad TPaMOTHBIM  SI3BIKOM, TOYHO UCHOJB3YyS  MaTEeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY, B OTPE/IEIIEHHO JIOTHYECKON MOCIe0BATEeIbHOCTH;

® [PaBUJIbHO BBIMOJIHWI PUCYHKH, YEPTEKH, IPaQUKHU, COMTYTCTBYIOLINE OTBETY;

e [IOKa3aJl yMEHUE WLIIOCTPUPOBATh TEOPHUIO KOHKPETHBIMHM IPUMEpaMH, MPUMEHSTH €€ B
HOBOM CUTYyalluu IIPU BBITIOJTHEHUH MPAKTUYECKOTO 3a/IaHuUs;

® [IPOJIEMOHCTPUPOBAJ 3HAHHME TEOPUM paHEe HU3YYCHHBIX CONYTCTBYIOIIMX  TEM,

c(hOPMUPOBAHHOCTh U YCTOMYMBOCTH UCTIOIB3YEMBIX IPU OTBETE YMEHUI U HABBIKOB;

® OTBEYAJ CAMOCTOSTEIHHO, O0€3 HABOISAIINX BOIIPOCOB YUHTEIIS;

® BO3MOXHBI OJHA — JIB€ HETOYHOCTU TPU OCBEIICHUH BTOPOCTEIICHHBIX BOMPOCOB WJIU B

BBIKJIa/IKaX, KOTOPbIE YUYEHHUK JIETKO UCIPABUII IIOCIIE 3aMEUaHUs yUUTEIs.
OTBeT OlIEHUBACTCSI 0TMETKOI «4», eCIIH YIOBICTBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OIEHKY
«5», HO TIPH 3TOM MMEET OJIMH U3 HEJOCTATKOB:

¢ B WU3JOXKEHUH JOMYIIEHbl HEOONbIINE MPOOENbl, HE MCKA3UBIIEE MAaTEeMaTUYECKOE

coJiepKaHUE OTBETA;

e JIONMYIICHBI OJWH — J[Ba HEJOYEeTa IPH OCBCHICHUH OCHOBHOTO COJCP)KAHUS OTBETA,

UCIIPaBIICHHBIE MTOCIIE 3aMEUYaHUsI YUUTEJIS;
e JIOMYIICHHI OLINOKA WK O0Jiee IBYX HEJA0YETOB P OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WM B BBIKJIQJKaX, JIETKO UCIPABICHHBIC TIOCTIE 3aMEUaHUs YUUTEIS.
OTMeTKa «3» CTaBUTCS B CIICAYIOIINAX CITydasx:
® HCIOJIHO PAaCKPBITO COJEpKaHUE Marepuayia (ColepikaHue HM3J0KEHO (parMeHTapHO, HE
BCEr/a IOCJENI0BaTeNIbHO), HO TOKa3aHO oOlee MOHMMaHHWE BOIPOCa M MPOJEMOHCTPHUPOBAHBI
YMEHHMSI, JOCTATOYHBIC IS YCBOGHHUS NpOrpaMMHOro Martepuaina (ompeneneHbl «TpeboBaHusMH K
MaTeMaTHYeCKOM MOJArOTOBKE 00yYaIOUINXCs» B HACTOSIIEH MTPOrpaMMe MO0 MaTeMaTHKe);
® UMENNCh 3aTPYAHCHHUS WU JOMYIIEHbl OMMOKKM B ONpEACNECHUH MaTeMaTU4YecKOu
TEPMHUHOJIOTHH, YEPTEKaxX, BBIKJIAJKAX, WUCIPABICHHBIC IOCIC HECKOJIBKHUX HABOJSIIUX BOIPOCOB
YUUTENS,
® VUYEHHK HE CIOpPaBHWICA C MPUMEHEHHEM TEOpUM B HOBOW CHUTYAllUU TPU BBHIMOIHEHUU
MIPAKTUIECKOTO 33JIaHUsI, HO BHIIOTHIII 33]JaHHs 0053aTEIIFHOTO YPOBHS CIIOKHOCTH I10 JIAHHOH TeMe;
® IIpU JIOCTATOYHOM 3HAHHH TEOPETHYECKOTO MaTepHalia BBISBICHA HEIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUI 1 HaBBIKOB.
OTMeTKa «2» CTaBUTCS B CIICAYIOIINAX CITydasx:

® HE PACKPBITO OCHOBHOE COJICpKaHUE YIeOHOTO MaTepHalia;

e OOHapy>KEHO HE3HAHHWE YYEHUKOM OoJbllled WM Hambojee BaXKHOW YacTH y4eOHOTO
MaTepuana,

e JIOMYIICHBl OMIMOKH B OMpPEIEICHUM TOHATUH, MPH HUCIOIH30BAHUU MaTEeMaTHUYECKON
TePMHUHOJIOTUH, B PHCYHKax, 4YepTekax WWIM rpadukax, B BBIKJIAJKaX, KOTOpPbIE HE
WCIIPABIICHBI ITOCJIC HECKOJIKUX HABOJISIIUX BOITPOCOB YUHTEIIS.

Ot1meTka «1» CTaBUTCS, €CITHU:

® VyUYEHUK OOHApYXWI MOJTHOE HE3HAHHE M HEMOHMMaHWE M3ydaeMoro y4eOHOro Marepuana

WJIM HEe CMOT OTBETHUTH HU HA OJIMH U3 MTOCTABIICHHBIX BOIMPOCOB 0 H3YICHHOMY MaTepHaly.

Obmas kaaccupukamus ommnooK.
[Ipu onjeHke 3HaHUN, yMEHUI 1 HABBIKOB O0YyJarOIIMXCS CIEyeT YUUTHIBATh BCe OMIMOKU (TpyObIe
U HeTpyObI€) U HETOUETHI.
I'pyObiMu cuuTaOTCS OIIUOKH:
- HE3HaHUE ONpEeNeIeHUs] OCHOBHBIX MOHSTHUN, 3aKOHOB, IPAaBHJ, OCHOBHBIX IOJIOXKEHUN
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Teopuu, He3HaHue GOopMyJ, OOIICTPUHATHIX CHMBOJOB OOO3HAUEHUN BEJIUYUH, EIUHUIl HMX
U3MEpEHUs;
- HE3HaHWE HAMEHOBAHUMN €MHULl U3MEPEHHUS;
- HEYMEHHUE BbIIEJIUTh B OTBETE IJ1aBHOE;
- HEyYMEHUE MPUMEHSATh 3HAHUS, AJITOPUTMBI JUIsl pEIIeHUs 33/1aY;
- HEYMEHHE JIeNIaTh BEIBOJBI U 0000IICHMS;
- HEYMEHHUE YUTaTh U CTPOUTH rpauky;
- HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUYHUKAMH, YYCOHUKOM U CIIPAaBOYHUKAMH;
- 1oTepsi KOPHS WM COXPaHEHHE TOCTOPOHHETr0 KOPHS;
- otOpaceiBanue 06e3 0OBSICHEHUI OJTHOTO U3 HHX;
- paBHO3HAYHBIE UM OIIUOKU;
- BBIYUCIIUTENbHBIC OIIMOKHY, €CIIH OHH HE SIBIISIFOTCS] OMTUCKOI;
- JIOTUYECKHE OMIMOKH.
K HerpyObIM ommdkam cienyeT OTHECTHU:
- HETOYHOCTh (HDOPMYJIMPOBOK, OMNpEICIICHUMN, MOHSATUIH, TEOpUi, BbI3BAaHHAs HEMOJHOTOU
OXBaTa OCHOBHBIX MPU3HAKOB OMNPEIENISIEMOrO NMOHSTHUS WM 3aMEHOM OJHOr0 - JBYX M3 ATHX
MIPU3HAKOB BTOPOCTETIEHHBIMU;
- HETOYHOCTb IrpaduKa;
- HEPALMOHAIBHBIN METOJ pelleHHs 3a7aud WM HEeIOCTaTOYHO MPOJAYMaHHBIN MJIaH OTBETa
(HapyIlIeHHe JIOTUKH, TOIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);
- HEpalMOHAIBHBIE METO/IbI Pa0OTHI CO CIIPABOYHOM U IPYrOd JIUTEPATYpOK;
- HEYMEHHUE PellaTh 3aJa4u, BBIIOIHSTh 3a/1aHUs B OOLIEM BUJIE.
Henoueramu sBistoTCS:
- HEepaIOHAIbHBIC TIPUEMBbI BRIYUCICHUN U PEOOPa30BaHUI;
- HeOpeKHOE BBIMOJTHEHHE 3aMKCel, UepTexkel, cxeM, rpaKoB.

Kontpoas 3YH npennaraercs npu npoBeJeHUH MaTeMaTHUECKUX JUKTAHTOB, IPAKTUYECKUX
paboT, caMOCTOSATENBHBIX paboT 00YUAIOIIEro U KOHTPOIUPYIOIIETO BUAA, KOHTPOJIBHBIX Pa0OoT.

6. Onucanue MaTepuaJIbHO TEXHUYECKOI0 U y4eOHO-MeToAu4Yeckoro odecneyenusi Padoueii
NPOrpamMMmbl

1.HopmaruBHble nokymeHThl: [IpumepHas mporpaMmbl OCHOBHOTIO OOLIEro oOpa3oBaHMs I10
MaTeMaTHKe
2.YueOuuku: no anredpe st 10-11 kmaccos.
= VMK A.T. Mep3snsk « Anredpa» 10-11»
3.Hay4nas, HayqHO-TIOMyYJISIpHAst, UCTOpUYECKast TUTEepaTypa.
4.CnipaBouyHbIE nocoOus (PHIUKIIONENHY, CIIOBapH, CIPAaBOYHUKHU o
MaTeMaTuKe | T.I1.).
5. IleyaTHble MOCOOUS: MOPTPETHI BBIJAIOIIUXCS JeATeled MaTeMaTHKH.
6. UudopManimoHHbIe CpeicTBa

* MynpTMeaMiiHBIE O00ydarolMe MNporpaMMbl M 3JIEKTPOHHBIE y4yeOHble H3IaHUs IO
OCHOBHBIM pa3ziejiaM Kypca MaTeMaTHKH.

* DnekTpoHHas 0a3a JaHHBIX IS CO3JIaHHS TEMAaTUYECKUX M UTOTOBBIX Pa3HOYPOBHEBBIX Tpe-
HUPOBOYHBIX M MPOBEPOYHBIX MATEPUAIOB U OpPTaHU3AIMH (HPOHTATHLHOW M MHIUBUIY-
aJIbHOW PabOTHI.

7. TexHuueckue cpeacTBa 00yueHHs
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MynpTUMEAUNAHBIA KOMIIBIOTED.
MynbTUMEAUINHBIA IIPOEKTOP.

8. YueOHO-TIpaKkTHUECKOe U yueOHO-1a00paToOpHOE 000PYI0BaHHE

Jlocka MarHuTHasl.

KoMIuiekT 4epTeKHbIX HHCTPYMEHTOB (KJIACCHBIX U Pa3aTOYHbIX ): JIMHEHKA, TPAHCIIOPTHD,
yroasHuK (30°, 60°, 90°), yronpauk (45°, 90°), HUPKYIIb.

Kommiekt mis mopenupoBaHust (IBeTHas Oymara, KapTOH, KallbKa, KICH, HOXHUIIBI,
TJTACTUJIMH).

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

Anrebpa u Hayana MareMaTH4ecKoro aHanusza. Meronunueckue pekomenaanuu. 10-11 knaccsr:
yuae0. mocobue s oomeoopazosar. opranuzanuii / H.E.®&noposa, M.B.Tkauépa. - 3-¢ uzs.,

nepepad. - M.: Ilpocsenienue

Anrebpa u Havana aHanu3a. 10 kmacc: moypouHsie miansl no yaeonuky LI.A. Anumosa u ap./
aBT.-cocT. [ .1.I'puropsesa.-Bonrorpan: Yuurens

. Anrebpa u Hadana aHanmu3a.l 1 Kiacc: moypoyvHsle ansl mo yueonuky LI.A. Anmumosa u np./

aBT.-cocT. [ ..I'puroprea.-Bonrorpana: Yuurenb

JIMTEPATYPA JUISA OBYYAIOIIIUXCSA

1. COopHMKH 715 TOATOTOBKY U nposeneHus EI'D .
2. Ounuknonenus aia gere. T. 11, MaremaTtuka, M., 1998.
3. CD «IC: Penerutop. Marematuka» (KuM);

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www. edu - "Poccuiickoe obpasoBanue" denepaabHbIi IOPTAIL

2. www.school.edu - "Poccutickuii 0011e00pa3oBaTebHbIN TopTat”.
3.
4
5

www.school-collection.edu.ru/ Eaunast kosiekmus nudpoBbix 00pa3oBaTe/ibHBIX PECYPCOB

. Www.mathvaz.ru - docke MIKOJIBHOTO YYUTENsE MATEMAaTHKU
. Www.it-n.ru "CeTb TBOPYECKHX yuHTENCH"

20



[IpommTo, IPOHYMEPOBAHO U CKPEIICHO
mevarsio

0

Z¥ a2, ) miucT 28

W «CII Ne2 I'.O.Makeeska»
O.I1. AceeBa

S ea iy T —

(e




