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1. IosicHUTEABLHAS 3aNIHCKA

Pabouas mporpamma 1o anredpe 1 Hadajna MaremaTuyeckoro aHanusa s 10-11 kimaccos
cocraBiieHa Ha ocHoBaHMU DenepanbHO paboueil mporpaMMbl CpeAHEr0 O0IIero 00pa3oBaHUS
«Matemaruka (06a3oBblii ypoBenb) ans 10-11 kmaccoB 00pa3oBaTelbHBIX OpraHU3aALUN,
pazpadorannoit ®I'BHY UHCTUTYT CTPATEI'M PA3BUTHA OBPA3OBAHM A, Mocksa —
2023.

VYuebHblii Kypc «Anredpa W Havajla MaTEMaTHYECKOTO aHAJIM3a» SBIISAETCS OMHUM W3
HauOoJiee 3HAYUMBIX B IporpamMme cpegHero oOmiero oOpa3oBaHUs, IMOCKOJBbKY, C OIHOM
CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y JUIs U3yUEHHsI BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JPyroil CTOPOHBI, GOPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIUIEHUE 00YJaOLINXCs
Ha ypOBHE, HEOOXOJUMOM JJisi OCBOCHUS Y4YEOHBIX KypcOB HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOpUH, CIIOBECHOCTH. B pamkax yueOHOro kypca «Anredpa ¥ Hayala MaTeMaTHYeCKOTO
aHaM3a» O0yJarolInecs] OBJIAJICBAIOT YHUBEPCAJIHHBIM SI3HIKOM COBPEMEHHOUM HAyKH, KOTOpas
dbopMyIHMpyeT CBOM TOCTHKEHHUSI B MaTeMaTHYeCKol opme.

VY4eOHbIil Kypc anreOpsl U Hadall MAaTEeMaTHYECKOTO aHajM3a 3aKJaJbIBAaCT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEH/ICHIIUH
HSKOHOMUKH U OOLIECTBEHHOMN KM3HH, IT0O3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBHIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh WX B MOBCEJHEBHOH >XM3HU. B Toxe
BpeMsI OBIIJICHUE aOCTPAKTHBIMH W JIOTHYECKH CTPOTMMH MAaTEMaTHUYECKUMH KOHCTPYKIHSIMU
pa3BUBaeT yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb YTBEPXKICHHUS,
HCIIOJIB30BaTh 000O0IIEHNEe W KOHKPETH3AIMI0, a0CTparupoBaHUE W aHAIOTHUIO, (HOPMHUPYET
KpEeaTUBHOE M KPUTHUECKOE MBIIIICHHE. B Xo1e n3ydeHus aareOpsl U Hayajl MaTeMaTUYeCKOro
aHaJM3a Ha ypOBHE cpefaHero oOmiero oOpa3oBaHUs OOyYarolIUecs IMOJy4alOT HOBBIN OIBIT
pelieHns TPHUKIATHBIX 337134, CAMOCTOSTEIBHOTO IMOCTPOSHHS MaTeMaTHYECKUX MOJelen
peabHBIX CHUTYallud M WHTEPIIPETallud MOJYyYEHHBIX PpEUICHHH, 3HAKOMATCS C MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpUpOJE, HAayKe M B HCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTHYECKUMHU OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc anreOpbl U Hayajl MaTEeMAaTHYECKOTO aHan3a 00JIagaeT 3HAYUTEIbHBIM
BOCIHUTATEIbHBIM TOTEHIIMAJIOM, KOTOPBI peanu3yeTrcs Kak uepe3 ydeOHbI Marepual,
CHOCOOCTBYIOUIH (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 crennupuKy yaeOHon
NEeSTeNIbHOCTH,  TpeOyromel  caMOCTOATENbHOCTH,  aKKypaTHOCTH,  IPOAODKUTEIHHOU
KOHIIEHTPAIlMX BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJYYEHHBIA Pe3yNbTaT.

B ocHoBe Meronuku oOydeHusi anreOpe M HayallaM MaTEeMaTHYECKOTO aHaln3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUT 00Y4EHUSI.

B crpyktype mporpaMmbl mo anreOpe M HadajaM aHaliu3a BBIAEISIOTCS CIEIYIoIne
coJiepKaTelbHO-METOIM4ecKue JHHUU: «YHucna W BbIYMCIHCHUS», «DYHKIUH U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana maTemMaTuyeckoro aHainza», «MHOXECTBa U JIOTHKay.
Bce ocHOBHBIE COAEp)KATEIbHO-METOJMUECKUE JIMHUM HM3YYaroTCsd Ha TPOTSHKEHHH JABYX JIET
o0ydeHHs1 Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHHWs, €CTECTBEHHO IOMONHsS APYr Apyra u
MOCTETICHHO HACHIIAsICh HOBBIMH TE€MaMHM W paszzaenamu. JlaHHBIA y4eOHBIH Kypc SBIsETCS
WHTETPaTUBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaep)kaHhe HECKOJBKHUX MaTeMaTHUeCKHX
JTUCLUIUIAH: airedpa, TPUTOHOMETPHSI, MAaTEMaTHUECKUI aHaTu3, TEOpHU MHOXKECTB U nipyrue. [1o
Mepe TOro Kak 00yJaromuecs: OBIIaIeBalOT BCE 0oJiee MUPOKUM MAaTEeMAaTHUECKUM allapaToM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH MATEMaTHYECKYIO
MOJIENIb PEaTbHOW CUTYaIlH, IPUMEHATh 3HAHUS, NOJYYCHHBIE B y4eOHOM Kypce «Anredpa u
Hayaja MaTEeMaTHYeCKOro aHallu3a», [UIs PElIeHUs CaMOCTOSTENbHO C(HOPMYIUPOBAHHOU
MaTeMaTHYECKOM 3aJauu, a 3aTeM UHTEPIIPETUPOBATH MOTyYSHHBIH pe3ysIbTar.

CopepxarenpHO-MeTOAMYECKass JMHUA  «Yucna W BBIUMCICHHS»  3aBepIIaeT
(dopMHpOBaHNE HABBIKOB HCIIOJIB30BAaHMS JIEHCTBHTENBHBIX YHCE, KOTOpOE ObLIO HAayaTo Ha
ypoBHE OCHOBHOTO 00mIero obpazoBanusa. Ha ypoBHe cpeanero oOiero odpasoBaHus ocodoe
BHUMAaHHE YJENseTCs] (JOPMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIONINX B
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ce0sl UCIOJIb30BAHNE PA3IUYHBIX POPM 3aIUCH JEHCTBUTEIBLHOTO YUCIIA, YMEHHUE PALIMOHAIBHO
BBIMOJIHATh JIEHCTBHSL C HHUMHM, Je€JaTh HPUKHUIKY, OLIEHHWBaTh pe3ynapTar. OOyuarommecs
MOJYYarOT HABBIKM TNPHUOIMKEHHBIX BBIYMCICHUH, BBITIOJIHEHUS JCUCTBHH C YHCIAMH,
3allUCaHHBIMU B CTaHJApTHOU (opMe, UCIOIb30BaHUS MaTEMaTHUECKUX KOHCTAHT, OLlEHUBAHUS
YHUCJIOBBIX BbIPAXKECHUH.

CopepxarenpHas TMHYS « Y paBHEHUS U HEPABEHCTBA» PEAIN3YETCS HA IPOTSKEHUU BCETO
00y4eHHs HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHus, TOCKOJIBKY B KaXJIOM pa3/iesie MporpaMMbl
IPEIyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3aaay. OOyuaronyecss OBJIAJEBAIOT Pa3IMYHBIMU
METOJaMU  pEIIeHUs  [ENblX, palUOHAIbHBIX,  HPPAlMOHAIbHBIX,  IOKa3aTeJIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPHUECKUX YPABHEHUI, HEpaBEHCTB U UX cucteM. [lomydeHnsie
YMEHHSI UCHOJB3YIOTCA INPU HCCIENOBAaHUU (YHKUMN C MOMOIIBIO IPOU3BOJHON, pEIICHUU
NPUKJIAJHBIX 3a/1a4 U 33/1a4 Ha HaXOXJAEHUE HauOONbIIMX M HAaUMEHBUINX 3HAUYCHUH (yHKIMH.
Jannast conepkarenabHasi JUHUS BKJIIOYaeT B ce0sl Takke (GOPMUPOBAHME YMEHHUU BBINOJIHATH
pacuérel 1o ¢opmyiaaM, NpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX, HPPALUOHANBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TaK)K€ BBIPAKEHUMN, COJEPKAIIUX CTEIIEHU U JIOTapU(PMBbI.
bnaronaps wusy4yeHuro anreOpandeckoro Marepuasa IPOUCXOAUT JalibHeiIiee pas3BUTHE
QITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIIICHUS O0yYaroumxcs, (QOPMUPYIOTCS HaBBIKU
NeNyKTUBHBIX  PacCy)KIEHMH, pabOThl C CHUMBOJBHBIMH  (OpMaMH, IPEICTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCMMOCTEW B BHUJE PaBEHCTB M HEpaBEHCTB. Ajredpa mpeniaraer
3 PEKTUBHBIE MHCTPYMEHTHI AJISl PEIICHUS NPAKTHUECKUX U €CTECTBEHHO-HAay4yHBIX 3ajad,
HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKU.

ConepxatenbHo-MeToandecKas JUHUSA «DyHKIMK U TpaUKU» TECHO MEPEIUIeTaeTCs C
JPYTUMU JIUHUSAMH Y4€OHOT 0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T [10CIIe10BaTEIbHOCTb
u3yueHuss Marepuana. l3yueHwe CTemeHHOW, TOKa3aTelabHOH, JOrapupMHUUECKOr U
TPUTOHOMETPUUYECKHUX (DYHKIIMHA, UX CBOMCTB U IPa(hpUKOB, UCIIOIb30BAHUE QYHKIUHN 1JIs1 pELICHUS
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U pealIbHON KHU3HH TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
aHAJIM30M, TaK U C PELICHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yAEISIeTCs
(dbopMHPOBaHUIO YMEHHS BhIpakaTh (HOpMyIaMH 3aBUCUMOCTH MEXKY pa3IMYHBIMU BETMUYUHAMH,
UCCIIEI0BaTh MOJyYeHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Marepuan coaepkKareiabHON JTMHUU
HallCJIEH Ha pa3BUTHE YMEHUN W HAaBBIKOB, IO3BOJIIOIIMX BBIPAKAThb 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHAIUTUYECKOH, rpaduiecKkoi u cioBecHoi. Ero m3yuenue
CIOCOOCTBYET PA3BUTHIO AINTOPUTMHYECKOTO MBIIIICHUS, CHOCOOHOCTH K OOOOIIeHHI0 U
KOHKPETH3aL[1H, UCIIOJIb30BAaHUIO AHAJIIOTUH.

CopepxarenpHas JuHus «Hauana MaTeMaTHUeCKOro aHajln3a» MO3BOJSET CYIIECTBEHHO
paclIMpUTh KPyT KaKk MaTeMaTHYECKUX, TaK U MPUKIIAHBIX 3334, TOCTYNHBIX 00y4YaroluMcs, y
KOTOPBIX IMOSIBIISETCS BO3MOXKHOCTh UCCIIEI0BATh M CTPOUTH Ipaduku (PyHKIHMHA, ONpeaesTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHHSI, BBIUUCIATE IUIOMAAN GUryp nu o0ObEMBI TeJ, HAXOAUTh
CKOPOCTH U ycKopeHHs mpoueccoB. CoaepkaTesbHas JUMHHUS OTKPbIBAET HOBBIE BO3MOXHOCTHU
HOCTPOEHUS MaTEMAaTUYECKUX MOJIeNIeH peabHbIX CUTYaLMH, HAX0KICHHS HAWITYYILEero peleHns
B NPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3a/adaX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTUYECKOT0 aHaju3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMaTBHO-TIOTHYECKOTO U
KpPEaTUBHOTO MBIIUICHUsS, (OPMHUPOBAHMIO YMEHUH paclo3HaBaTh IMPOSBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydarolecs y3HaloT O BBIAAIOIUXCS pe3ybTaTax,
HOJYYEHHBIX B X0JI€ Pa3BUTHUS MaTeMaTUKU KaK HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKAs IMHUSA « MHOXKECTBA U JIOTMKA» B OCHOBHOM ITOCBSIIIIEHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeopeTHUKO-MHOKECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTWKH W MpPEJIaraloT Haubosiee YHUBEPCATBbHBIA S3BIK, 00BEIUHIIOMNI
BCE pas3jienbl MaTeMaTUKU M e€ MPUIIOKEHWH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKue
TUCLUUIUIMHBL B eUHOE 1esoe. [1oaToMy Ba)KHO AaTh BO3MOKHOCTh O0yYaromeMycsi TOHUMATh
TEOPETUKO-MHOXKECTBEHHbBIN 53K COBPEMEHHOW MaTeMaTWKM M HCIOJIb30BaTh €ro Jyls
BBIPA)KCHUS CBOMX MBICIIEH.



B yuebHOM Kypce «Anredpa U Hayasia MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT TAKKe
OCHOBBI MaTeMaTUYECKOTO MOJICTHUPOBAHUS, KOTOpbIE MpPH3BaHbl CPOPMUPOBATH HABHIKU
MIOCTPOCHHS MOJIETICH pealbHBIX CUTYallui, UCCIETOBAHMS STUX MOJIEJICH C MOMOMIBIO armapara
anreOpbl ¥ MAaTeMaTUYECKOTO aHalu3a W WHTEPIpETAMH TMOJIYYCHHBIX pe3yibTaToB. Takue
3aJlaHUsl BIUICTCHBI B K&XKIBIH W3 pa3lesoB MPOTPaMMEI, TTOCKOJIBKY BECh MaTephall Y4eOHOTO
Kypca IIUPOKO HCIOJBb3yeTCS A pEelIeHHs NPUKIATHBIX 3anad. llpu pemieHun peambHBIX
NPaKTUYECKUX 3a/1ad  oOydarommecs pPa3BHBAIOT HAOMIOAATENBHOCTh, YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsi, UCIOIb30BATh AHAIOTHIO, 0000IIATh U KOHKPETU3HPOBATh
npobnemy. JlestensHOCTP TO (OPMHUPOBAHMIO HABBIKOB pEHICHUS MNPUKIAJHBIX —3a7ad
OpraHusyercss B TIpolecce M3Yy4YeHHs BCeX TeM YydeOHoro kypca «Anrebpa u Hayana
MaTEMaTHYECKOTO aHAIIN3a.

OOmiee yMcao 4yacoB, PEKOMEHJIOBAHHBIX Il M3ydeHHs yueOHOro kypca «Amnrebpa u
Hayajia MaTeMaTHuecKoro anaiauzay, — 170 gacos: B 10 kiacce — 68 yacoB (2 4aca B HE/ENIO), B
11 xmacce —102 yaca (3 yaca B HEJIEINIO).

OO0yueHune OCyIIeCTBIACTCA 10 yUeOHUKAM:

Martemaruka: anrebpa v Hadalla MaTeMaTHYECKOTO aHaliu3a, reomeTpus. Anredpa u
Hayaya Marematudeckoro aHammsa. 10-11 / Amumos LA, Komsirua FO.M., TkaueBa M.B. u ap.

2. I[Inanupyemble pe3ybTaThl

K konmy obyuyenus B 10 kjaacce oOyyaromIMiCsl MOJIYYUT CIEAYIOIIME MpPEAMETHBIE
pE3yNIbTaThI:

Ymncna v BbIYMCICHUSA:

OTIEPUPOBATH MOHATHAMH: PALMOHAIBHOE U JCHCTBUTENHHOE YMCIIO, OOBIKHOBEHHAs U
JeCATUYHAsE APOOk, MPOLIEHTHI,

BBINIONIHATh apU(PMETHYECKUE ONEpallud C PpalUOHATBHBIMM M JACHCTBUTEIHHBIMU
YHCIIaMU;

BBITIOJIHATh TMPHUOIMKEHHBIE BBIYMCICHUS, WCIOIB3YS TMpaBuia OKPYIJIEHUS, JeNaTh
MPUKUIKY U OLIEHKY Pe3yabTaTa BEIYHCICHU;

OTIepUPOBATh MOHIATUSIMU: CTETIEHb C LIEJBIM MOKa3aTejaeM, CTaHaapTHas (Gopma 3amucu
JEMCTBUTENFHOTO YHCIa, KOPEHb HATypalbHOW CTENEHH, MCIOJIb30BaTh MOAXOIAIIYI0 (opMy
3aMyCcy ACUCTBUTEIBHBIX YMCEI JUIS PEIICHUs TPAKTUUECKUX 33714 U IPE/ICTaBICHHS JaHHBIX;

OIIEpUPOBATH MOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC ITPOU3BOJILHOTO yIJia, UCI0Ib30BaTh
3aIKCh MPOU3BOJIBHOIO yTia yepe3 0OpaTHbIe TPUTOHOMETpHUUYEcKre (HYHKIUH.

YpaBHeHus U HepaBeHCTBA:

OTIepUPOBATh MOHATUAMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, I[€JI0e, PAllMOHATILHOE,
MPPALMOHAJIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHMUE;

BBINIOJIHATh ~ MPeoOpa3oBaHHUs  TPUTOHOMETPUYECKUX  BBIpOXEHUM W pemiarh
TPUTOHOMETPUYECKHE YPABHEHHS,

BBITIONTHATH IPE0OpPa30BaHUs LENbIX, PAIMOHATIBHBIX U UPPAIMOHATIBHBIX BBIPAXKCHUHN U
pelIaTh OCHOBHBIC THIIBI LIEJIBIX, PAIIHOHATBHBIX H UPPAMOHAILHBIX YPAaBHEHUH 1 HEPABEHCTB;

MPUMEHSTh YPaBHEHHUS U HEPaBEHCTBA ISl PEIICHUs] MAaTeMAaTUYeCKUX 3a/lad U 3aj7a4d u3
Pa3INYHBIX 00JIACTe HAYKH U PEaNbHOM KU3HH;

MOJICIUPOBATh pEaJbHBIE CHUTYallMd Ha S3bIKE aureOpbl, COCTAaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3a/layM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM amrapaTa aareOpbl.

DyHKIUH U TPaQUKH:

OTIEPUPOBATH MOHATUSAMU: (PYHKIIHSI, CIOCOOBI 3a1aHusT QYHKITUH, 00JIacTh ONpeaCIICHUS
¥ MHOKECTBO 3HaU€HUI QYyHKIHH, rpaduk QYHKIMH, B3aUMHO OOpaTHbIC ()YHKIIHH;

ONEPUPOBATH TOHATUSAMHU: UYETHOCTh W HEUYETHOCTh (YHKIHMH, HYIH (QyHKINH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GYHKIUN I PeIICHUs] ypaBHEHU;



CTPOWUTH W YWTATh TpadUKu JTUHEWHOW (YHKIWHU, KBAIPATUIHON (DYHKIMH, CTETICHHOMN
(GYHKIINH € 1IeTbIM TIOKa3aTeNeM;

WCTIONB30BaTh Tpaduku QYHKIWMHA A MCCISIOBAHUS IPOIECCOB M 3aBUCHMOCTEU TpHU
pelIeHnH 3a1a4 U3 APYruX Y4eOHBIX MPEAMETOB U peajbHOW XKU3HHU, BhIpaxaTh (opMylIaMu
3aBHCUMOCTH MEXIY BEIUUYNHAMHU.

Havyana maTeMaTH4eCKOro aHaJImu3a:

OIEpUPOBATh MOHATHAMH: IOCIEAO0BATEIbHOCTh, apuUPMeTHUecKas M TeoMeTpuyecKas
IIPOIPECCUH;

OIIEpUPOBATh MOHATUAMU: OECKOHEUHO YOBIBAIOIasi FeOMETpUUYECKas MPOrpeccus, CyMMa
0eCKOHEYHO yOBIBAIOIIECH FeOMETPUUECKOI TPOrpeccuu;

3aJ1aBaTh MOCJIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

HCIOJIb30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEN U IIPOIPECCUM NIl PELICHUs] PEAJIbHBIX
3a]a4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:

OIIepUPOBAThH MOHATUSMU: MHOKECTBO, ONIEPALIMU Ha/l MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONMCaHMsl peallbHbIX IPOLIECCOB
U SIBJICHUM, IPU PEILIeHUH 3a7a4 U3 APYTUX Y4eOHbIX IPEIMETOB;

OIIEpUPOBATh NOHATUSAMHU: ONPEIEIIEHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbCTBO.

K xonny oOyuenuss B 11 kiacce oOydaromuiicsi MOJYYUT CIEAYIOIIWE IMPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA:

ONEpUPOBaTh MOHATHSMM: HATypajlbHOE, LIEJI0€ UHUCIO, HCIOIb30BaTh IPHU3HAKU
JEIUMOCTH LIEJIbIX YKCEI, Pa3ioKeHHe YUCIIa Ha MPOCThIE MHOXKHUTEIH JJIsl peLIeHUs 3a4a4;

OIIEpUPOBATh IIOHATUEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM;

OIIepUPOBAThH MOHATUAMU: JOrapudM YKciia, 1eCATUYHbIE U HaTypajibHbIe JOrapu(Msbl.

YpaBHeHus U HepaBeHCTBA:

MPUMEHSATh CBOICTBA CTENEHU [UIsl TNpeoOpa3oBaHMsI BBIPAKEHUM, OINEpUPOBATH
HNOHATHUAMM: [10KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI IOKA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB;

BBIMOJIHATE PE0Opa30BaHUsl BBIPAKCHHUM, COAEPXKAIIUX JIOTapu(MbI, OIEPUPOBATH
MNOHATUAMM: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO, peUlaTb OCHOBHBIE THIIbI
JOrapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pelleHHe, UCI0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JIsl pelIeHUs MPAKTUYECKUX 3a/1a4;

HaXOJUTh PELIECHUSI IPOCTEUIINX CUCTEM U COBOKYIHOCTEN PALlMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB;

MOJICIUPOBATh pEajbHbIC CHUTYyallUd Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh MOCTPOCHHBIE MOJCIH C
MCIIOJIb30BAHUEM aIlapaTta aareophl.

DOYyHKUUH U TPaPuKu:

ONEpPUPOBATh TOHATHAMM: TEepHOANYECKass (QYHKUIUSA, MTPOMEKYTKHM MOHOTOHHOCTH
GyHKIMHA, TOYKH dKCTpeMyMa (DYHKIMH, HAauOOJIbIliee W HAaWMEHbIIee 3HAYCHHUS (DYHKIIMH Ha
MIPOMEXKYTKE, UCTIOTIB30BaTh UX JJI UCCIEeN0BaHUs (PYHKINH, 3aJaHHOU rpaduKkoM;

ONEpPUPOBATh  MOHATHAMHU:  TpauKH  TMOKa3aTeNbHOH,  JOTapUPMHUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMN, H300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M MCIOJIB30BaTh
JUIsl peIlIeHUs] YpaBHEHU U HEPABEHCTB;

n300paxaTb Ha KOOPIWHATHOW IUIOCKOCTH TpaduKd JUHEMHBIX YpaBHEHHH W
MCIIOJIb30BaTh UX JJI PEILIEHUSI CUCTEMBI JINHEWHBIX YpaBHEHUI;

UCIONB30BaTh Tpaduku (GYHKIUN IS MCCIENOBAaHUSI MPOIECCOB U 3aBUCUMOCTEH M3
JIPYTUX y4eOHBIX AUCIUILTUH.



Havajia MaTeMaTH4eCKOI0 aHAJIM3a:

OIIepUPOBAThH MOHATUSAMU: HETIpephIBHAS (DYHKIMS, TPOU3BOAHAS (PYHKILIUH, HCIIOJIB30BATh
reOMETPUUECKUN U (PU3NYECKUN CMBICI POU3BOIHOM JIJIsl peLIeHMs 3a/1a4;

HaXOJUTh TNPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIUI, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BENIEHUS, YACTHOTO (PYHKIINIA;

UCMOJb30BaTh IPOU3BOAHYIO Ul MCCIEAOBaHUSA (PYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl UCCIIEIOBAaHUS K IOCTPOEHUIO IpauKoB;

HCII0JIb30BaTh NIPOM3BOJHYIO JUIsl HAXOKIEHUS HAWITYy4YlIero pelleHUs B NPUKIIAIHbIX, B
TOM YHCJIE COUAIBbHO-OKOHOMUYECKHX, 3a/1a4ax;

ONEepPUPOBATh IMOHATUSAMH: MEPBOOOpa3HAss M MHTErpaji, MOHUMATh NEOMETPUYECKHH M
(bu3nyecKuil CMbICI UHTErpaa;

HaXOJUTh MEPBOOOpa3HbIC HJIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH UHTETpal 1o (Gopmyie
Hrrorona—Jleiibuuna;

pelaTh NpUKIAAHbIE 3a]1a41, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKOT0 U (pU3nyecKoro
Xapaxkrepa, CpeICTBAMH MATEMATUYECKOr0 aHAJIN3a.

3. Conep:xanue TeM y4eOHOT0 Kypca

10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parmonanbsheie uncina. OObIKHOBEHHBIE U IECTUYHBIE IPOOU, TIPOLIEHTHI, 0ECKOHEYHbBIE
nepuoAnYecKre Apoou. ApudmeTnyeckre oneparuy ¢ paloHaIbHBIMU YHUCIaMH,
npeoOpa30BaHus YUCIOBBIX BhIpakeHUH. [IpuMenenue qpodeii 1 MpoLeHTOB A peIIeHUs
MPUKIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUI U peabHOMN KU3HHU.

JleiicTBUTENnbHBIE Yncia. PalinoHanbHbIe U UppalMoOHaIbHbBIE yicha. Apudmernueckue
orepanuu ¢ JeHCTBUTENbHBIMY YyuciaMu. [IpuGnkEéHHbIe BEIYUCICHUS, TPaBUIa OKPYTJICHHUS,
IIPUKHU/IKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenienb ¢ 1enbiM nokasareseM. CtanmaptHas Gopma 3arucu JeHCTBUTEITLHOTO YHCIIA.
Hcnonb30Banue nmoaxosimeit popMbl 3amucu IeHCTBUTEIBHBIX YHCEI IS PELICHUs
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHNS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaJIbHOM cTeneHu. J{eHcTBHS ¢ apuMETHUECKUMH
KOPHSIMU HaTypaJIbHON CTEIIEHHU.

CuHyc, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHT'€HC
YHUCJIOBOTO apryMeEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnaecTBa 1 TOXKIAECTBEHHbIE TPe0Opa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHue HepaBeHcTsa. Meron
MHTEPBAJIOB.

Pemrenue nenpix U 1poOHO-pAIIOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Peurenne nppanrioHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHU.

[IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyYHBIX 00NacTel HAyKH U PeaslbHOM JKU3HU.

@DyHKUUM U rpadpuku

Oyukuus, cnocoosl 3ananus pynkiuu. ['paduk Gynkunu. Bzanmuo o6parHbie
(GyHKIHIH.

Ob6nacTh onpeneneHust © MHOKeCTBO 3HaueHu ¢pyHkiuu. Hynmu gpynkuuu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHas GyHKIIMS ¢ HATypalbHBIM U LIENbIM MoKa3zatenaeM. EE cBoiicTBa u rpaduk.
CaolicTBa U rpaK KOPHSI N-OW CTETICHH.



Tpuronomerpudeckasi OKpyKHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX (PYHKIINI
YHICIIOBOI'O apI'yMEHTA.

Hayana maTeMaTH4eCcKOro aHajm3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHU MTOCTEAOBaTEIbHOCTEH. MOHOTOHHBIE
nocJe0BaTeNbHOCTU. ApudMeTnieckas U reoMeTpruueckas rnporpeccuu. beckoneuno
yObIBaro1as reomerpuyeckas nmporpeccus. Cymma 6eCKOHEUHO yOBIBAOIIEH FreOMETPUIECKO
nporpeccuu. opMyiia CI0XKHBIX MPOLEHTOB. Vcnoap30BaHNe NPOrpeccuu i pelieHus
pealIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, oniepaluuu HaJl MHOKecTBaMu. J(narpamMmel Diniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara JJisi OMCaHUs PeajbHbIX MPOIECCOB U SIBICHUMN, IPU
peLIeHUH 3ajiay U3 IPYTUX Y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYMCICHUSA

Hatypanbnble u nensie yncina. [Ipu3Haku 1€1MMOCTH LIETIBIX YACE.

Cremnenp ¢ palimoHaIBHBIM MOKa3aTeaeM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHBIE JTOTapU(PMBI.

YpaBHeHNsI M HEPABEHCTBA

IIpeoOpa3oBanue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(PMBI.

[Ipeobpa3oBanue BbIpaXEHU, COepKALIUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEJIEM.

IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHbIC ypaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHH. Pemenne npukiagHbIx 3aa4 ¢ TOMOIIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMsl 1 COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUIN U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEILIEHUIO0 MaTEMaTUUECKUX 3a1a4 U
3a/1a4y U3 pa3IudIHbIX 00JIaCTEH HAYKW U PEAIbHON KU3HH.

DyHKIUH U TPaQUKH

Oynknus. [lepuonnueckue GpyHknuu. [IpomMexxyTkn MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. Hanbomnpiee 1 HauMeHbliee 3Ha4eHne PyHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaUKH.

[TokazaTenbHas u torapudmudeckas PyHKIIUU, ©X CBOMCTBA U TPaPUKH.

Hcnonb3oBanue rpadukoB GyHKIMN 17151 pEIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonws3zoBanne rpadukoB PyHKIUHN I UCCIIEOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEabHOM KHU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepoiBable pyHKIMN. MeTOA MHTEPBAJIOB JIJIs pEILICHHS] HEPABEHCTB.

[TpouzBoanas pyukmuu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOTHOM.
[Tpon3BoiHBIE 3NIEMEHTAPHBIX GYHKINH. DOPMYIIBI HAXOXKACHUS POU3BOAHON CYMMBI,
MIPOM3BENICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne MpOU3BOIHOM K UCCIEeI0OBAaHUIO (DYHKIIUN HA MOHOTOHHOCTh U
AKCTpeMyMBbl. HaxoxaeHne HanOoIbIIero 1 HaNMEHBIIETO 3HAaYeHUsT (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHne npOU3BOHOM /1711 HAXOKACHUS HAWTYUYLIEro PEICHHs B IPUKIIaIHBIX
3aadax, JJIsl ONpeesIeHUsI CKOPOCTH IpoIiecca, 3aJaHHOTO (OPMYIIOi Ui rpaduKoM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reomerpudeckuii M pusnueckuii cMbici. Berancienne naTerpana mo
dbopmyne Hetorona—JleiOnua.



ACATECJIbHOCTH Oﬁy‘lﬁlO]].[I/IXCﬂ

4, TeMaTuyeckoe MIIAHMPOBAHUE C ONpe/IeIeHHeM OCHOBHbIX BUI0B y4eOHOMI

10 KJIACC
Ne | HaumeHoBaHune
/1 | pa3enoB U TeM Bcero OcHOBHBIE BUIBI IEATETLHOCTH 00Y4aIOLIIXCS
IPOTPaMMBbI 4acoB
1 MHoxecTBa 14 Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar
paLMOHAIBHBIX U JUIs ONIMCAHUA XO0/1a PELIeHUsI MaTeMaTUYEeCKHX 3a/1a4,
JENCTBUTEIBHBIX a TaKKe peaJbHbIX IPOLECCOB M SBJICHUH, IpU

yuces. PannoHaneHbIe
YpaBHEHUS U
HEpPABEHCTBA

peleHNH 3ajjayd U3 APYrux y4eOHbIX IPEIMETOB.
OnepupoBaTh NOHATHSIMH: PAlMOHAIBHOE YHCIIO,
NEUCTBUTENBHOE YHCIO, OOBIKHOBEHHas  JIpo0b,
JECSITUUHAs ApOOb, IPOLEHTHI.

BbInosiHATL ~ apudmMeTHueckue  omepauud ¢
palMoOHAIbHBIMU U JEHCTBUTEIBHBIMU YHCIIAMU;
NpuOIVOKEHHBIE BBIUMCIICHUS, MCIOJIb3Yys IpaBUiia
OKPYIJICHHUS.

Henarb  NPpUKUAKY H
BBIYHCIICHH.
OnepupoBaTb NOHATHAMM: TOXKIECTBO, yPaBHEHUE,
HEPaBEHCTBO;

LIEJIOE U PallMOHATIbHOE YPABHEHUE, HEPABEHCTBO.
BeinoHATHL npeodpa3oBaHuA LEJBIX 51
paLMOHAJIbHBIX BBIPAYKEHUM.

Pemiatb OCHOBHBIE THINbBI LEIBIX HUPPALMOHATIBHBIX
YPaBHEHHUI U HEPABEHCTB.

IIpumensTs paloHanbHbIE ypaBHEHUS u
HEPAaBEHCTBA I PEIICHUS MaTEeMAaTHYECKUX 3a/1ad U
3a/a4 U3 pa3MYHbIX OOslacTell HayKM M pealibHOMN
KU3HU

OlleHKY  pe3ylbTara

@YHKIMH U TPapUKH.
CremeHs ¢ HeabIM
MoKa3aTejieM

OnepupoBarb MNOHATHAMH: (QYHKIMS, CIIOCOOBI
3ajaHusd  (YHKIMM, B3aUMHO OOpaTHbIE (QYHKLUH,
o0iacTh ompeneNneHuss W MHOXECTBO 3HAYCHHU
¢yHkuuy, rpaduk GyHKINUU; YETHOCTh U HEYETHOCTD
¢$byHKIIUY, HYJIH ¢byHKIUH, IIPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BbinoHATH npeodpa3oBaHMsl CTENEHEW C IENBIM
MoKa3aTeseM.

Wcnonb3oBath  craHmapTtHyro — QopMmy  3alucu
necTBUTeNbHOrO  uyucia.  DopMyJMpoBaTh U
WLITIOCTPUPOBATH rpapuuecKu

CBOWCTBAa  CTeMEHHOM  ¢QyHKUMU.  BpIipaxaTs
(opMy1aMu 3aBUCUMOCTH MKy BETHUYMHAMU.
Hcnoan3oBarh uudgposbie pecypcbl TUISt
NOCTpOeHHUs TIpaduKoB (YHKUMUM M M3YYCHUS UX
CBOICTB

Apudmernueckuit
KOpPEHb N—OH CTEIECHH.
HppaunoHanbHbIe
YPaBHEHUS U
HEPaBEHCTBA

18

@DopmMyJHPOBaTh, 3aIMCHIBATL B CUMBOJINYECKOi
dopme 1 WwLIIOCTPUPOBATH MPUMEPAMHU CBOMCTBa
KOpHsI N-Ol CTENEHMU.
BbinosHATL  1peoOpa3oBaHUs
BBIPAKCHUI.

UppaMOHATIBHBIX




Pemiatb  OCHOBHBIE  TUIIBI  UpPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.
[IpuMeHATs, A8 pellleHUs] Pa3THYHBIX 3a4a4
MppaLMOHAIIbHBIE YPAaBHEHUS U HEPABEHCTBA.
Crtpoutb, yuTaTh rpadux KopHs N-0if cTeneHu.
Hcnoab3oBarb nugposeie pecypchl JUIst
MOCTPOCHUS Tpa@uKoB (QYHKIUN M H3y4EHUS HUX
CBOMCTB
4 DopmyIIbI 22 OnepupoBaTh NOHATHSIMM: CHHYC, KOCHHYC U
TPUTOHOMETPHH. TAHT'€HC IPOU3BOJIBLHOTO yTJIa.
Tpuronomerpuyeckue Hcnoab3oBath 3anmMch MPOU3BOJIBHOIO YIJIa yepe3
yYpaBHEHUs oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.
BoinoJHATH Npeodpa3zoBaHMsi TPUTOHOMETPUUECKUX
BBIPaKCHU.
Pemiatb OCHOBHBIE THMBl TPUTOHOMETPUUYECKUX
ypaBHEHUH
5 [TocnenoBarenbHOCTH U | 5 OnepupoBaTb NOHATHSAMH: TIOCJIEI0BATEIBHOCTD,
IIPOrpeccCuu apupMeTHyecKass M TeOMETpUYecKas MpPOTrPecCuu;
0EeCKOHEYHO yObIBaromias reoMeTpuuecKast
mporpeccusi, cymMmma — OECKOHEYHO  yOBIBaromien
reOMEeTPUUYECKOM MPOTrPECCUH.
3anaBartsh NOCJIEI0BATEIBLHOCTH Pa3IMYHBIMU
croco6amu.
IIpuMeHsaTh (popMyJy CJIOKHBIX NMPOLEHTOB IS
pelmieHusi 33Ja4y W3 pealbHOM MpakTHUKU (C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA).
Hcnonb3oBaTh cBOiiCTBAa MOCIENOBATENILHOCTEH U
IIpOrpeccuit
JUISL  pelIeHWs pealbHbIX 33Jad  MPUKIAJAHOTO
xapakrepa
6 [ToBTOpEHME, 3 IIpumeHsITH OCHOBHBIE TOHATUSA Kypca anreopbl U
00o011eHue, Hayaj MaTEeMAaTUYECKOr0 aHaau3a )i PEIICHUs 3a1a4
CUCTEMAaTHU3aLHs 13 pealibHOM KU3HU U APYTUX IIKOJIBHBIX TUCIUIINH
3HAHUU
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
11 KJIACC
Ne | HaumenoBaHue
/T | pa3/iesioB U TEM Bcero | OcHOBHBIE BUJIBI I€SITETHEHOCTH O0YJArOIITHUXCSI
IIPOrPaMMbI 4acoB
1 Crenens C 12 ®opMyJIMPOBaTh, 3aAMUCHIBATH B CHMBOJINYECKOMH
paloHaIbHBIM (¢opme 1 WLTIOCTPUpPOBATH MPUMEPAMHU CBOICTBa
IIOKAa3aTEJIEM. CTETICHH.
ITokazaTenpHas IIpumeHATH CBOMCTBA CTEIEHU 1A
byHKIHS. npeoOpa30BaHus BEIPAKCHUH.
DopMyJIMPOBATH U MIIIOCTPUPOBATH TPaduuecKu
IToka3arenbHble CBOWCTBA MMOKA3aTeNbHON (DYHKIINU.
ypaBHEHUS U PemiaTh OCHOBHBIE TUIIBI [TIOKA3aTEIbHBIX YPABHEHHI
HEPABEHCTBA Y HEPABEHCTB.




HUcnonb3zoBate  nudpoBbie  pecypebl s
HOCTpOeHUs TpapukoB (GYHKIMH M HU3yYeHHsS HX

CBOMCTB
Jlorapugmuueckas 12 ®opMyIHMpPOBaTh, 3aANIUCHIBATH B CHMBOJINYECKOH
GbyHKIIHS. dopme 1 WwIIOCTPUPOBATH NMPUMEpPaMH CBOMCTBa
Jlorapugmuueckue Jorapudma.
YpaBHEHUS U BeinoaHaTs npeoOpa3oBaHus BBIPaKECHUI,
HEPABEHCTBA CoJIepKAIINX JIOTapU(MBI.

DopMyIMpPOBATH

U WUIIOCTPUPOBATH rpauMyecKH  CBOMCTBa
norapupMuIecKon (HyHKITHH.

Pemiatb  OCHOBHBIE  THIBI  JIOTapUPMHUECKUX
YpaBHEHUH U HEPABEHCTB.

Hcnoab3oBarb uugposbie pecypchl JUIsL
MOCTpOEHUsI TpaPuKoB (YHKIMH W H3yUYCHHUS] HX

CBONCTB.

3HAKOMUTBCS C MCTOPUEN PAa3BUTHS MAaTEeMaTUKHU
Tpuronomerpuyeckue 9 OnepupoBaTh NOHATHEM [IEPUOINUECKAsT (QYHKIIHS.
GyHKIMH U UX CTpoutb, aHAJM3UPOBATH, CPABHUBATH TpaduKu
rpaduky. TPUTOHOMETPUYECKUX (PYyHKLIUH.
Tpuronomerpuieckue DopMyJIMPOBATH U HIIIOCTPUPOBATH TpaduyecKu
HEpPaBEHCTBA CBOICTBA TPUTOHOMETPHUECKUX () YHKITHIA.

Pematp npocreiime TPUTOHOMETPUUECKHUE

HEPaBEHCTBA.

HUcnoas3oBaTh rpadpuxu TS peleHus

TPUTOHOMCTPUUICCKHUX HCPABCHCTB.
HUcnoas3oBaTh mudpoBbIe pecypcbl TS
NOCTpOeHUs TpapuKkoB (YHKIUH M HMIyYCHHS HX

CBONCTB
IIpousBoaHasi. 24 OnepupoBaTh NOHATHAMM: HENPEPbIBHAS (QYHKIINS;
IIpumenenne POU3BOHAS PYHKIIUH.
IIPOU3BOAHOU Hcnoan3oBare reoMeTpudyeckuid M - pusnuecKuii

CMBICJI IPOU3BOIHOM JJIS PEIIECHUS 3a/1ad.

HaxoauTh NpoOM3BOJHBIE 3JEMEHTapHBIX (DYHKIIHIHA,
BBIYUCJATh IPOU3BOJHBIE CYMMbI, MPOU3BEICHUS,
YacTHOTO ()yHKIIMH.

Hcnonb3oBaTh TPOU3BOIAHYIO [JISi HCCIEIOBaHUS
(GyHKIMM Ha MOHOTOHHOCTb M  JKCTPEMYMBI,
NPUMEHATh  pe3yJbTaTbhl  HCCJIEJOBAHUA K
noctpoeHuto rpagukos. IIpuMeHSIT TPOU3BOIHYIO
JUISL  HAXOXJEHHUS  HAWIYYIlero  peleHus B

NPUKIATHBIX, B TOM  YHCJIE€  COIUAIBHO-
9KOHOMHYECKHUX, 3a/1a4ax.
3HAKOMUTBHCS c UcTopuei pa3BUTHSL
MaTEeMAaTHYECKOTO aHAN3a

WHuTerpan u ero 9 OnepupoBarh MOHATHSIMU: nepBooOpasHasl,

MMPUMCHCHU A HUHTCIpal.

HaxoauTh nepBooOpa3HbIe d71eMEHTaAPHBIX (DYHKITHIA;
BBIYMC/IATL HHTErpan mo ¢opmyse Hprorona—
JletiOHU1IA.
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3HaKOMHTBCSH c HcTopuei pa3BuUTHUA
MaTEMaTUYECKOr0 aHAIN3a
6 Cucremsl ypaBHEHUN 12 OnepupoBaTrh NOHATHAMH: CHCTEMA JIMHEHMHBIX
YPaBHEHUH U €€ pellIeHue.
Hcnoab30BaTh CUCTEMY JTUHEUHBIX YPAaBHEHUW IS
pelIeHNs IPAKTUYECKUX 3a/au.
Haxoauth pemeHusi MOpOCTEUIIMX CUCTEM H
COBOKYIIHOCTEM  PAllMOHAJIBHBIX  yYpPaBHEHUH U
HEPaBEHCTB.
Hcnoan3oBare Tpapuku (QYyHKIMHA IS pELICHHS
ypaBHEHUH.
MopenupoBaTh peajgbHblE CUTyallUd Ha S3bIKE
anreOpbl, COCTaBIATb  BBIPAKEHMs, YpPaBHEHMS,
HEPaBEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3aJauH,
HCCJIeN0BATH MOCTPOEHHBIE MoeIu C
UCIIOJIb30BaHUEM armnapaTa ajareopsl
7 HartypanbHble u nensie | 6 OnepupoBaTh NOHATHSIMH: HATypalbHOE 4YHCIIO,
quCIIa L€JIOE YUCIIO.
Hcnonp30BaTh NPU3HAKYU IEIMMOCTH LIEJIBIX YHUCEI,
pa3jIoKEHUE 4YHCIa HAa IPOCTHIE MHOXWUTEIN IS
peleHus 3aga4
8 IToBTOpEHME, 18 Pemiate mnpukiaagHbie 3a4a4d U3 Pa3IUYHBIX
o0o011eHue, obnacteil Hayku M pealbHOM KHM3HM C MOMOILBIO
cUCTEeMaTH3anus OCHOBHBIX TMOHSATHH Kypca anreOpsl M Hayal
3HaHUU MaTE€MaTUYECKOr0 aHan3a.
Bb10upaTh onTrMaibHbIe CIOCOOBI BEIYMCIICHUH.
Hcnonb3oBaTh 1Jis1 pemieHMs 3aJa4 ypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMBbl YpAaBHEHUM, CBOWCTBA
¢byHKLUH 1 rpaduKoB
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

5. Cnocoosl OLHCHKH JOCTHIKCHUA YYAIIUMUCA IVIAHUPYEMBIX pE€3yJibTaTOB

10 KVIACC
Ne | HauMeHOBaHME pa3zienoB U TEM POTPaMMBbI KosmyecTBo yacos
/i Bcero | Kontponwhsie | [Ipaktuyeckue
paboThI paboThI
1 MHoxecTBa pallMOHAIBHBIX U 14 1
NEHUCTBUTEIBHBIX yncen. PanmonanbHbie
ypaBHEHUS U HEPABEHCTBA
2 Oynkiuu U rpaduku. CTEeHb ¢ HebM 6
noKaszaresieM
3 ApudmeTrnueckuii KOpeHb N—0il CTETICHH. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
4 ®opMysIbl TPUTOHOMETPHUH. 22 1
TpuronomeTpudeckue ypaBHEHHS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHH 5 1
6 [ToBTOpeHnue, 06001IeHNE, CUCTEeMAaTH3alUs 3 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME
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11 KJIACC

Ne | HaumeHOBaHME pa3zienoB U TEM POTPaMMBbI KommuecTBo vacos
/o Bcero | Kontponbusie | [Ipaktuueckue
paboThI paboThI
1 Crenenb ¢ palliOHaIbHBIM ITOKAa3aTEJIEM. 12
IToka3zarenbHas ¢pyHkuus. [lokasarenbHble
ypaBHEHHS U HEPABEHCTBA
2 Jlorapudmuueckas GyHKIIHS. 12
Jlorapudmuyeckie ypaBHEHHs 1 HEpAaBEHCTBA
3 Tpuronomerpuyeckue QyHKIMH U UX 9
rpaduku. TpuroHoMeTpuyecKkie HepaBeHCTBA
4 IIponsBoaHas. [Ipumenenne npou3BoIHON 24
5 WuTerpan u ero npruMeHeHus 9
6 CucTeMbl ypaBHEHHH 12
7 HarypainbHble u 11enpie yuciia 6
8 [ToBTOpeHMEe, 06001IIeHNE, CHCTEMAaTH3AIIUS 18
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOIT'PAMME

Kpurepun 1 HOpMbI OLICHUBAHUS Pe3yJIbTATOB Y4eOHOI AeATeJbHOCTH YYalUXCH

Jlisg oneHWBaHUS TMPEIMETHBIX PE3yNbTaTOB MO ydyeOHOMY mpenmery «Martemarukay
OTPEJICTICHO MATh YPOBHEH JOCTHKEHUM yUaIIUXCsl, COOTBETCTBYIOIIMX OTMETKAM OT «S5» 110 «1».

bazoBblit ypoBeHb TOCTHKEHUI — YPOBEHb, KOTOPBIH IEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEUCTBUM C ONOPHOHM CHCTEMOI 3HAHUN B paMKax Jauana3zoHa (Kpyra) BbLAEIEHHBIX 3ajad.
OBnaseHue 0a30BBIM YPOBHEM SBIISIETCS O0OCMAMOYHbIM N7 TPOJOJKEHHS OOydeHHUs Ha
CIEAyIOUIel CTyMmeHH o0pa3oBaHMsA, HO HE IO MPOPWILHOMY HampaBieHHIO. J[OCTHXKEeHUIO
0a30BOT0 YpOBHSI COOTBETCTBYET OILIEHKA «YAOBJIETBOPUTENHbHO» (MM OTMETKa «3», OTMETKa
«3a4TCHOY).

[IpeBsiieHne 6a30BOro YpOBHsI CBUAECTENBCTBYET 00 YCBOCHUH OMTOPHOM CUCTEMbI 3HAHHIMA
Ha YPOBHE OCO3HAaHHOTO IPOU3BOJILHOTO OBJAJCHUS Y4YEOHBIMU JEHCTBUSMH, a TaKXKe O
Kpyro3ope, mupoTte (Wiu U30HpaTeNbHOCTH) HHTEepecoB. LlenecoobpazHo BbIIETUTH ClEIYyONINE
JIBa YPOBHSI, IPEBBILIAIOLINE 0A30BbIi:

* TOBBILIECHHBI YPOBEHb JOCTHKEHUS IJIAHUPYEMBIX PE3YJIBTATOB, OLEHKA «XOPOLIO»
(oT™meTKa «4»);

* BBICOKMH YpOBEHb JOCTHKECHHUS IUIAHUPYEMBIX pE3yJIbTaTOB, OLEHKA «OTIMYHO)
(oTMeTKa «5»).

[ToBBILIEHHBIT W BBICOKHI YPOBHU JOCTHXKEHHUS OTJIMYAKOTCS IO MOJHOTE OCBOEHUS
TUTAHUPYEMBIX Pe3yJIbTaTOB, YPOBHIO OBJIAJICHUS YU€OHBIMU IEUCTBUSAMU U CHOPMUPOBAHHOCTHIO
MHTEPECOB K JIaHHOW MPEMETHOH 001acTH.

WnnuBuayanbHble  TpaeKkTOpUM  OOy4deHHs  OOydYarommxcsi, JEeMOHCTPUPYIOLINX
MOBBIIICHHBIA M BBICOKHW YPOBHH JIOCTH)KCHHH, II€IeCO00pa3Ho (GOopMHpOBATH € Yy4ETOM
MHTEPECOB 3TUX 00YYAIOIIUXCS U UX MJIaHOB Ha Oyaymiee. [Ipy HaaMuMy yCTOMYMBBIX HHTEPECOB
K yueOHOMY MpeIMETy U OCHOBATEJIbHOW MOJATOTOBKH IO HEMY TaKHe 00y4aromuecss MOryT OBbITh
BOBJICYEHBI B IPOEKTHYIO JEATEIBbHOCTb II0 MPEAMETY U COPUEHTHPOBAHBI HAa IPOJOJIKEHHUE
00y4eHHs B CTapIIUX KJIaccax Mo JaHHOMY IpOoQuUIIIo.

Jlnst ommcaHWs TOATOTOBKM OOYYAIOIIMXCSl, YPOBEHb JIOCTHKEHUN KOTOPBIX HUXKE
6a30Boro, 11e51ec000Pa3HO BBIICTUTH TAK)KE 1BA YPOBHS:
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* HU3KUH YPOBEHb JTOCTHKEHUH, OLIEHKA «IJI0X0» (0TMEeTKa «1», «2»), HE TOCTHIKEHUE
6a30BOr0 YpOBHS (MIOHMKEHHBIN U HU3KUN YPOBHHU TOCTIKEHUN ) GUKCUPYETCs B 3aBUCUMOCTH OT
00beMa U YPOBHSI OCBOEHHOT'O M HEOCBOEHHOT'O COJEPKaHUS IIPEMETA.

Kak mpaBuiio, MOHMKEHHBIH YpOBEHb TOCTHKEHHH CBUAETEIHCTBYET 00 OTCYTCTBUU
CHUCTEMAaTU4YeCKOM 0a30BOM MOJITOTOBKH, O TOM, YTO 00YYaIOIIUMCS HE OCBOSHO AK€ U TTOJIOBUHBI
IUTAHUPYEMBIX Pe3yJbTaTOB, KOTOpPHIE OCBAMBAET OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, YTO
MMEIOTCSl 3HAYUTENIbHBIC MTPOOEThl B 3HAHUAX, JaibHElee oOydeHue 3arpyaneHo. [Ipu stom
00y4Jaromuicss MOKET BBIMOJIHATH OTACNbHBIC 33/IaHUs MOBBIIICHHOTO YpOoBHA. JlaHHas rpymnmna
obyyJaronuxcs (B CpeHeM B Xoje o0ydeHus coctapiisromnias okoyio 10 %) tpedyer criennanabHON
JMUATHOCTHKU 3aTpyJHEHUN B O0O0ydeHUH, NpoOEeToB B CHCTEME 3HAaHHM U OKa3aHUs
L[eJICHAIIPaBJICHHOMN MOMOIIM B JOCTH)KEHUH 0a30BOTO YPOBHS.

Huskuii ypoBeHb OCBOCHHS IUIAHUPYEMBIX DPE3yJIbTaTOB CBUICTEIHCTBYET O HAJIUMYUU
TOJILKO OT/ICIBHBIX (hparMeHTapHBIX 3HAHUH 110 PEIMETY, NalbHelIIee 00ydeHne MPaKTHIECKH
HEBO3MOXXHO. OOydaromumcsi, KOTOpble JEMOHCTPUPYIOT HU3KUH YPOBEHb JOCTHXKEHHH,
TpeOyeTcsl crienuanbHasi MOMOLIb HE TOJBKO IO yueOHOMY MpEeAMETY, HO U 10 (POPMHUPOBAHUIO
MOTHBAIMK K O0yUYEHUIO, Pa3BUTHIO MHTEpECa K U3y4yaeMOM MPeaIMETHONW 00JacTH, TOHUMAHUIO
3HAYMMOCTHU TPeJMETa IS )KU3HU U JIp. TONIbKO HAJMYUE TOJIO0KUTEIBHONM MOTHBAIIMU MOXKET
CTaTh OCHOBOM JIMKBUJAIMH MTPOOETOB B 00YUYCHUU AJIsl JAHHOW TPYIIBI 00yYaroIIXCsl.

Dopmbl KOHmMpOAA: YCTHBIH OTBET, KOHTpOJbHas paboTa, camocTrosiTelbHas paboTa,
MaTeMaTHYECKUN AUKTAHT, TECT (IPOBOAUTCS B paMKax ypoka 5-10 MUHYT)

HopwMmbl o1ieHOK MHCbMEHHBIX padOT (KOHTpOJIbHAs paboTa, caMoCTOsTeNbHas pabora,
TeKyIIasi MucbMeHHas pabora) mo matemaruke B 10-11 kiaccax

Copepxanue 1 00beM MaTepuaia, BKIIOYaeMOro B KOHTPOJIbHbIE MMCbMEHHbIE pabOThI, a
TaK)Ke B 3aJlaHUS JJIs MOBCEAHEBHBIX MUCHMEHHBIX YIPAXHEHUH, ONPEISISIIOTCS TPEOOBAHUIMU,
YCTaHOBJICHHBIMHU 00pa30BaTEIIbHON MTPOTPaMMOA.

ITo xapakTepy 3ajaHuil TMCbMEHHBIE PAOOTHI COCTOST: a) TOJIBKO U3 IPUMEPOB; 0) TOIBKO
U3 3aJ1a4; B) U3 3a/1a4 U IPUMEPOB.

Onenka nHCbMEHHON pabOTHI OMNpenensercss ¢ Y4eTOM HpexJae BCero ee o0Iero
MaTEeMaTHUYECKOT0 YPOBHS, OPUTHHAIIBHOCTH, MOCIE10BATEIILHOCTH, JIOTUYHOCTH €€ BBIIIOJTHEHHUS,
a TaKKe YMClia OMMOOK U HEJOYETOB U KauecTBa 0(hopMIIeHUSI pabOTHI.

Ommbxka, nosmopswwasncs B 0OJHON pabOTe HECKOJIBKO pa3, pacCMaTPUBACTCA KaK 00HA
owuoKa.

3a opghoepauueckue owubku, MOMyIIEHHBIE YYEHUKAMH, OLICHKA He CHUMCaemcs, 00
opdorpaduyeckux omuOKax AOBOAUTCS A0 CBEACHUS MPENOAaBaTelsi pycckoro s3bika. OmaHako
OIIMOKY B HAIIMCAHUU MAMeMAMUu4ecKux mepmMuHos, yke BCTpEeYaBIINXCs MIKOJbHUKAM Kilacca,
JOJIKHBI YUYUTBIBATHCS KaK Hedouemyl B padoTe.

IIpu omeHke NHUCBMEHHBIX PadoT MO MaTeMaTHKe Pa3jMYaAlT 2pydvle ouwiudKu,
owubKu u Heoouemal.

I'pyovimu B 10-11 xaccax cuuTarOTCs OMMOKH, CBSI3aHHBIE C BOMPOCAMH, BKIIFOUCHHBIMU
B «Ipebosanuss K ypo6H0 NOO20MOBKU OKAHYUBAIOWUX HAYATLHYIO WKOLY» 00pa30BaTeIbHBIX
CTaH/IapTOB, a TaKXe MOKA3bIBAIOIINE, YUTO YYEHUK HE YCBOMJI BOMPOCHI U3YUYEHHBIX HOBBIX TEM,
OTHECEHHBbIE CTAaHJApTaMH OCHOBHOTO 0O0IIero oOpa30BaHUS K 4YHCIY OOS3aTENbHBIX IS
YCBOEHHUS BCEMHU yYEHUKAMHU.

Tax, Hanpumep, K TpyObIM OTHOCSTCSI OIIMOKU B BBIYUCICHUSX, CBUACTEIBCTBYIOIINE O
HE3HAHWU TAOJMIIbI CIOKEHHUS WM TAOIUIBl YMHOXKEHUS, CBSI3aHHbBIC C HE3HAHHEM aJIrOpHUTMa
MUCHMEHHOTO CJIO’KEHUS U BBIUUTAHUS, YMHOKCHUS U JIEJICHUS Ha OJIHO- WU ABY3HAUYHOE YHCIIO
U T. M., OIMOKH, CBHUICTEIHCTBYIOIIME O HE3HAHMHM OCHOBHBIX (HOpMYJ, TMPaBWI U SIBHOM
HEYMEHUU WX TPUMEHSATh, O HE3HAHWM MPHEMOB pEUIeHHs 3ajad, AaHaJOTHYHBIX paHee
W3YYCHHBIM.

Ilpumeuanue. Ecnu rpybas ommbka BcTpedaeTcss B paboTe TOJIBKO B OJHOM Cllydae W3
HECKOJIbKMX aHAJIOTHYHBIX, TO MPHU OIEHKE pabOThl 3Ta OMMOKAa MOXKET OBITH MPUPABHEHA K
HErpyOoOi.
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[Tpumepamu HeepyObIX OwubOOK SBISIOTCS: OMIMOKH, CBSI3aHHBIE C HEAOCTATOYHO MOJTHBIM
YCBOGHHEM TEKYIIIETr0 y4eOHOro MaTepuana, He BIOJHE TOYHO COPMYIMPOBAHHBIN BOMPOC WIIH
MOSICHEHHE TIPY PEIICHUH 33]]a4i, HETOYHOCTH IIPY BBITTOJTHEHUN T€OMETPUYECKHX IIOCTPOCHUH 1
T. 1.

Heoouemamu cunTaroTcsi HEpallMOHAIBHBIE 3aITMCH MTPH BIYUCICHHUSIX, HEPAIMOHATBHEIC
IpUeMbl BEIYUCICHHH, IpeoOpa30BaHuil U pelIeHni 3a/1a4, HeOPEeKHOE BHIIOJIHEHUE YepTeKeH U
CXEeM, OTJIEJIbHBIC TIOTPEIIHOCTH B (POPMYIIMPOBKE MOSCHEHHS MIIM OTBETa K 3a1a4e. K Hemouetam
MOXKHO OTHECTHM M JApYrHMe HEJOCTaTKH padOThl, BbI3BAaHHbIC HEIOCTATOYHBIM BHUMAaHHEM
yyalmxcs, HalpuMep: HEMOJIHOE COKpalleHHWe IpoOeil WM 4IEHOB OTHOLICHMs; oOpalleHue
CMEIIAaHHbIX YHCENl B HENpPaBWIbHYIO JApoOb MpPHU CIOXKEHUM U BBIYMTAHUM, IPOITYCK
HaMMEHOBAHUH; TIPOIYCK YHCEN B MPOMEKYTOUHBIX 3aIUCSX; MMEPECTAaHOBKA HUQD MPH 3aInCh
YHCeIT; OIMOKH, JOMYIICHHbIE IPU NePENUChIBAHUU U T. TI.

OneHka TMCHPMEHHOW pabOTBl 10 BBINOJHEHWIO BBIYHCIUTEIBHBIX 3aJaHUd U
anreOpanyeckux NpeoOpa3oBaHUA

Boicoxkuii yposenv (ommemka «5») craBUTCA 3a 0OE€3yKOPU3HEHHOE BBIIIOJHEHUE
NUCbMEHHOU paboThI, T. €. a) €ClH pelIeHUe BCeX MPUMEPOB BepHOE; 0) eciau Bce NeHcTBUS U
npeoOpa30BaHMsl BHITIOTHEHBI IPABUIIHBHO, O€3 OITMOOK; BCE 3aIMMCH X0/1a PEIICHUS PACTION0KECHBI
MOCJIEI0BATENBHO, A TAKXKE CJIeJIaHa MMPOBEPKA PEeIIeHUs B TeX CIydasx, KOrjaa 3To TpedyeTcs.

Ilogviwennstii yposenv (ommemrka «4») CTaBUTCS 3a pabOTy, KOTOpasi BBINOJHEHA B
OCHOBHOM IPaBWJIbHO, HO JAONYIIEHA o Ha (Herpy0Oas) ommlKa Win 1Ba-TpU HEJJ0UETa.

ba3zoewiit yposenv (ommemka «3») CTaBUTCA B CICAYIOIIMX CIydasx:

a) ecnu B pabote umeeTcs ofHa rpy0as omnOka u He OoJiee 0AHOM HerpyOoii omuokH; 0)
MIPU HaJUYUHU OJHOW TpyOOM OMMOKH M OJHOTO-ABYX HEJIOYETOB; B) MPH OTCYTCTBHH I'PYOBIX
OomMOOK, HO MPH HAIMYMM OT ABYX 1O YeThlpeX (HErpyObIX) OMMOOK; I') IpU HATUYUHU JIBYX
HErpyObIX OMMOOK M HEe Oosiee TpeX HEIOYETOB; 1) IPH OTCYTCTBUH OIIMOOK, HO MPU HAIMYUU
YeThIpeXx U 0oJiee HeI0UETOB; €) €CIIM BEPHO BBIIIOJIHEHO 00Jiee TOJIOBHHBI 00beMa BCei paboThl.

Huoice 6azo6020 yposens (ommemka «2») CTAaBUTCS, KOTa YUCIIO OMMMOOK MPEBOCXOIUT
HOPMY, IIpY KOTOPOIl MOXET OBITh BBICTaBJICHA IOJOXKHUTEIbHAsL OLIEHKA, WIN €CJIU MPAaBUIBHO
BBITIOJTHEHO MEHEE 110.108UHbl BCEU PaOOTHI.

Ipumeuanue. OTMETKA «5» MOXKET OBITH IOCTaBJIEHA, HECMOTPS Ha HAJTMUUE OJTHOTO-ABYX
HEJ0YETOB, €CIM YYEHUK Jall OPUTMHAJIbHOE pEelIeHHE 3aJaHuil, CBUIECTEIbCTBYIOIIEE O €ro
XOpOIIEeM MaTeMaTHYECKOM Pa3BUTHH.

OuneHka NUCbMEHHOH PadoThI M0 pelIeHUI0 TEKCTOBBIX 3a/1a4

Buoicoxkuii yposenv (ommemka«5») CTaBUTCS B TOM Clydyae, KOIZla 3ajada pelleHa
MIPAaBWJIbHO: XOJ] PEILIEHUs 3a/1a4yll BEpPEH, Bce ACHCTBUS M IPeoOpa3oBaHus BBIIIOJIHEHBI BEPHO U
palnroHAJIBHO; B 331a4e, peraeMoii ¢ BOIPOCaMU HIIU MOSICHEHUSAMU K ICUCTBUSM, JaHbI TOUHBIE
U TpaBWwibHblE (QOPMYIMPOBKU; B 3aJaye, peEIIaeMoOil ¢ TIOMOIIBI0 ypaBHEHUS, JaHbl
HE00XO0IMMbIE MOSCHEHHUSI; 3aMCH MTPABUIIbHBI, PACHIOI0KEHbI TIOCIIE0BATEIBHO, JaH BEPHBINA U
MCUEPIBIBAIOIINN OTBET HAa BOIIPOCHI 3a/1a4M; ClIeJaHa MPOBepKa pelieHus (B TeX ciaydasx, Korjaa
3TO TpeOyercs).

Ilosviuennwtii yposenv (ommemrka «4») CTaBUTCSA B TOM CIIy4yae, €ClI MPU IPABHUIbHOM
XO0JI€ PeLIeHHUs 3ajauyl IOTyIleHa OHa HeTpyOast OIMOKa WK JIBa-TPH HET04YeTa.

bazoswvuit yposenv (ommemrxa «3») CTaBUTCSI B TOM Cllydae, €CJIM XOJ PEIICHUS
MIpaBUJILHBIN, HO: a) JOIMYyIIeHa O/IHa rpy0as omubKa U He OoJiee OTHOW HEerpyOoii; 6) JomyiieHa
onHa rpy0as ommOKa 1 He Oosiee IByX HE0YETOB; B) JIOMYIICHBI TPU-UYETHIPE HErpyObIe OMIHOKH
IIPU OTCYTCTBUU HEAOYETOB; I') IOMYIIECHO He 0oJiee ABYX HETpyOBIX OMIMOOK M TPEX HEI0UYETOB;
1) IpU OTCYTCTBUH OIMIMOOK, HO TIPY HAJIMUUU 00Jiee TPEeX HEJJOUECTOB.

Huboice 6a3z06020 yposenv (ommemrka «2») CTaBUTCS B TOM ciydae, KOTJAa YUCIIO OMUOO0K
MPEBOCXOIUT HOPMY, TIPU KOTOPOI MOKET OBITH BBICTABJICHA ITOJIOKUTEIIbHAS OI[CHKA.

Ilpumeuanus.
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1. OT™MeTKa «5» MOXKeT OBITh TIOCTABJICHA, HECMOTPS HA HAJIMYME ONMUCKU WU HEJ0YeTa,
€CIIM  YYCHUK JiaJl OpUTHHAIBHOE pEIICHHE, CBHUJCTCIBCTBYIONIEE O €ro XOpOoIleM
MaTEeMaTHYECKOM Pa3BUTHH.

2. IonoxwurenpHas OlEHKA «3» MOXET OBITh BBICTAaBIIEHA YYCHHKY, BBITIOJHUBIIEMY
paboTy HE TTOJIHOCTHIO, €CITH OH 0€30ITMO0YHO BBIITOJIHUIT O0JIee TIOJIOBUHBI 00beMa BCeil paOOTHI.

Ounenka KOMOMHUPOBAHHBIX MMCbMEHHBIX PabOT 110 MaTeMaTUKe.

[TucpbmenHas paboTta Mo MaTeMaTHKe, MOJJIeKallas OLEHUBAHHIO, MOXKET COCTOSATH M3
3aJa4 ¥ IpuMepoB (KkoMOMHUpOBaHHas pabota). B aToM ciyuae mpemnojaBaTesb CHayana Jaer
NpeBapUTENbHYI0 OLEHKY KaXJOoW YacTh paboThl, a 3areM OOIIyl0, PYKOBOJCTBYSCH
CIIETYIOIINM:

a) ecu 00e yacTh pabOThI OIIEHEHBI OIMHAKOBO, TO 3Ta OTMETKA JJOJKHA OBITh OOTIEH /st
BCel pabOTHI B 1IEJIOM;

0) eci OIICHKH YacTell pa3HATCS Ha OWH Oy, HalpuMep, TaHbl OTMETKH «5» U «4» Uiu
«» 1 «3» U T. 1., TO 32 paboOTy B 1I€JIOM, KaK MPaBWJIO, CTABUTCS HU3IIAS U3 IBYX OTMETOK, HO
IIPY 3TOM YYUTHIBAETCS 3HAUYCHHUE KaX101 U3 yacTeil paboThl;

B) HU3IIAS U3 IBYX JaHHBIX OTMETOK CTaBUTCS U B TOM Cllydae, €CJIM OJHa YacTh PabOThI
orieHeHa 0ammoM «5», a Apyras — 0aJioM «3», HO B 3TOM Clly4yae IpernojaBaTeiab MOXKET OLEHUTh
TaKkylo padoTy B 1eJIOM OaioM «4» MpU yCIOBHH, YTO OTMETKA «5» MOCTaBJIEHA 32 OCHOBHYIO
9acTh paboTHI;

) €clii OJIHA U3 YacTel paboThl olieHeHa OaioM «5» min «4», a Ipyras — 0aioM «2»
i «1», TO 3a BCIO paboTy B IIETIOM CTaBHUTCS Oa «2», HO MPENoaBaTeilb MOXKET OLIEHUTDH BCIO
paboTy 0aniom «3» Ipu YCIOBUH, YTO BBICIIASI U3 IBYX JIaHHBIX OI[EHOK IIOCTABJIEHA 32 OCHOBHYIO
9acTh PabOTHI.

Ipumeuanue. Ocno6HOIl cuuTaeTCs Ta 4acTh pabOThI, KOTOpas BKIIOYAET OOJIBLIUHN IO
00beMy MM HanboJiee BaXKHbIH 110 3HAYEHHUIO MaTepHall [0 U3y4aeMbIM TEMaM IPOTrpaMMBbl.

OneHka TeKymuX NUCbMEHHBIX padoT

[Ipn omeHke MOBCEAHEBHBIX OOydarOmMX pabOT 1O MaTeMaTUKE Y4YUTElb
PYKOBOJCTBYETCSl YKa3aHHBIMH HOPMaMH OLIEHOK, HO YYHUTBIBAE€T CTEIEHb CAMOCTOSITELHOCTU
BBIIIOJTHEHMSI pabOT yyalIMMHUCs], a TAK)KE TO, HACKOJIBKO 3aKPEIJIEH BHOBb M3y4aeMbli MaTepHall.

Ooéyuarougue NICbMEHHBIE PAGOmbl, BHITIOIIHEHHBIEC YYAIIMMHKCS BIIOJHE CAMOCTOSITEIILHO
C IPUMEHEHUEM paHee U3YUEHHBIX U XOPOUlo 3aKpenieHHblX 3HaHUH|, OLIEHUBAIOTCS Mak dice, Kak
U KOHMPOAbHble PAOOTHI.

Odyuaroujue NMCbMEHHBIE padombl, BHINIOJIHEHHBIE BIIOJIHE CAMOCTOSTEIBHO, HA TOJIBKO
YTO U3YUYEHHBIE U HEOOCMAmouHO 3aKpenjieHHvle TpaBuUia, MOTYT OLICHUBATHCS HA OOUH Ol
éblie, Y€M KOHTPOJbHBIE PA0OTHI, HO OTMETKA «5» M B 3TOM CIIy4ae BBICTABIISIETCS TOJBKO 32
6e3yKopu3HeHHO BBITIOJTHEHHbBIE pA0OTHI.

Ilucomennvle pabomapl, BHIIOIHEHHBIE B KJIACCE C Npeod8apumenbHulM pa3oopom ux 1oJ
PYKOBOJICTBOM YUMTEJIs, OLEHUBAIOTCSA HA 00UH OANL HUdCe, YeM 3TO MPEeTyCMOTPEHO HOpMaMHU
OILICHKH KOHTpPOJIbHBIX MUCBbMEHHBIX paboT. Ho 6e3ykopusnenno BbIONHEHHAs paboTa U B 3TOM
cllydae OL[EHMBAETCs OaioM «5».

Jlomawinue nucomennsvle padomsl OICHUBAIOTCS TaK K€, Kak KiaccHas paloTta
o0yyaroIero xapakrepa.

HopMmbl o11eHOK MaTeMaTH4eCKOro JMKTAHTA BBICTABJISIETCS € Y4€TOM YHCJIA BEPHO
pellleHHbIX 3aIaHui:

Bricokuil ypoBeHb (OTMETKa «5»): 4HUCIO BEpPHBIX OTBETOB -8. [TOBBIICHHBINH YPOBEHb
(oT™MeTKa «4»): 4HCIIO BEpHBIX OTBETOB -7. Ba3oBbIN ypoBeHb (OTMETKa «3»): UMCIO BEPHBIX
OTBETOB-5,6.

Huxe 6a30Boro ypoBeHb (OTMETKA «2»): UHUCIO BEPHBIX OTBETOB MEHEE 5.

Hopwmbl oneHok Tecra:
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Bricokuil ypoBeHb (0TMeTKa «5) 4uciio BepHbIX 0TBETOB - 0T 90 10 100%. [1oBbImIeHHBIH
YPOBEHB (OTMETKA «4»): YMCII0 BEPHBIX OTBETOB - 0T 70 10 89%. ba30oBblil ypoBeHb (0TMETKA «3»):
YHCJIO BEPHBIX OTBETOB - OT 5010 69%.

Huskuit ypoBeHb (0TMeETKa «2»): YUCIIO BEpPHBIX OTBETOB - 0 - 49%.

Hopwmsl onieHOK yCTHOTO OTBETA:

Bbicokuii ypoBeHb (0TMETKA «5») BBICTABISAETCS, €CIM YUALLUHCS:

MOCJIEIOBATEILHO, YETKO, CBA3HO, OOOCHOBAaHHO M 0€30IIMOOYHO H3JIaraeT ydeOHBIi
MaTepuai; JaeT OTBET B JIOTMYECKOM IIOCIIEOBATEIbHOCTU C MCIOJIb30BAHUEM IPHUHIATON
TEPMHUHOJIOTHH;

MOKa3bIBae€T IMOHMMAHUE CYIIHOCTH pAacCMaTpUBAEMBIX IOHATUH, SBICHUH U
3aKOHOMEpPHOCTEH, TEOpPUH, B3aUMOCBS3€HM; YMEET BBIICIATh TJABHOE, CaMOCTOATEIbHO
HOJTBEPKIaTh OTBET KOHKPETHBIMU NpUMepaMH, (hakTamMu;

CaMOCTOSITEJIbHO aHAJIM3UPYyeT U 0000IIaeT TEeOopeTUYecKuil MaTepuai; CBOOOIHO
yCTAQHABJIMBAaET MEXIpEAMETHble (Ha OCHOBE paHee MpPUOOPETEHHBIX 3HAHUU) W
BHYTPHIIPEIMETHBIEC CBSI3H;

YBEPEHHO U 0€30IMO0YHO IPUMEHSIET MOJyYCHHbIE 3HAHUS B PEILICHUH HOBBIX, paHee He
BCTpEUaBLINXCA 3a/1a4;

palMOHATIBHO HCHOJb3YeT HAarJsIHble I[MOCOOMs, CHpPaBOYHBIE MaTepHalibl, Y4eOHUK,
JOTIONIHUTENBHYIO JIUTEPATypy, MEPBOMCTOYHHMKHU; TPUMEHSET YHOPSAOYEHHYIO CHCTEMY
YCIIOBHBIX 0003HaUEHUI MPHU BEACHUU 3aIIUCEH, COMPOBOXKIAIOIINX OTBET; UMEET HE0OX0AUMBIE
HaBBIKU pabOThI ¢ MpUOOpaMu, YePTEKaMHU, CXEMaMU U rpapuKkaMu, COITYTCTBYIOLIUMU OTBETY;

JIOMyCKAeT B OTBETE HE0YEThI, KOTOPBIE JIETKO UCTIPABIISIET MO TPEOOBAHUIO YUUTEIIS.

IToBbIIEeHHBIH YPOBEHDb (0TMETKA «4») BBHICTABIISAETCS, €CJIM YUAUTUNCS:

MOKa3bIBaeT 3HAHUE BCEr0 H3YYEHHOro Y4YeOHOro Marepuana; JaeT B OCHOBHOM
MpaBUJIBHBIM  OTBET, Yy4YeOHBIM MaTepual HW3JlaraeT B OOOCHOBAHHOW  JIOTUYECKOU
IIOCJIE0BATENIBHOCTU C IPUBEICHUEM KOHKPETHBIX IPHUMEPOB, IPU 3TOM JIOIYCKAET OJHY
HerpyOyr omuOKy Wiau He Oosiee IBYX HEJO0UYETOB B HCIIOIH30BAHUHM TEPMUHOJIOTHU y4€OHOTO
npeaMeTa, KOTOpbIe MOXET HCIPaBUTh CaMOCTOSITENIbHO; aHalIM3UpyeT u  00oOmaer
TEOPETUYECKHUI MaTepual; co0Jt01aeT OCHOBHBIE MIPABUJIA KYJIbTYpbl YCTHONH peyu; MPUMEHSET
YIOPAJOYCHHYIO CUCTEMY YCIOBHBIX 0003HAu€HHWH NMpU BEJCHUH 3aIlUCEH, COMPOBOKIAIOIINX
OTBET;

ba3oBblii ypoBeHb (0TMeTKA «3»), BBICTABIISIETCS, €CJIA YUAILIUNACS:

JIEMOHCTPHUPYET YCBOCHHE OCHOBHOTO COZIEpKaHMs yueOHOro MaTepuasa, UMeeT MpoOerbl,
HE MPENATCTBYIONINE JaJIbHEHIIEMY YCBOCHHUIO YUeOHOTO MaTeprana;

MPUMEHSIET TMOJy4YeHHbIE 3HaHHWsSI IpPU OTBETE Ha BOIPOC, AHAJIU3E MPEAJIOKEHHBIX
cuTyanui mo obpasiy;

JIOTYCKaeT OLIMOKU B MCIOJB30BAaHUU TEPMHUHOJIOTMU Y4€OHOTO MPEAMETa; MOKa3bIBAET
HEIOCTaTOYHYIO0 C(OPMHPOBAHHOCTh OT/IENBHBIX 3HAHWN M YMEHHH; BBIBOABI M 0000IICHUS
apryMeHTHUpPYET cJ1a00, JOMYyCKAeT B HUX OLIUOKU;

3aTpyAHSAETCS MPH aHAIK3e U 0000IeHNH yueOHOr0 MaTepuaa;

JTaeT HEMOJHbIE OTBETHl HA BOMPOCHI YUUTENS WM BOCIPOU3BOJIUT COJAEpKaHHUE paHee
MPOYUTAHHOTO Y4EOHOTO TEKCTa, c1a00 CBA3aHHOTO C 3a/IaHHBIM BOIIPOCOM;

HCIOJIb3YET HEYIOPSAIOUEHHYIO CUCTEMY YCIOBHBIX 0003HAUECHUMN MPH BEJACHUHU 3alHCEeH,
COTPOBOXKIAIOIINX OTBET.

Huzxe 62a30B0ro ypoBeHb (0TMeTKA «2») BBICTABIISIETCS, €CIIN YUAIUNCS:

HE pacKpbll OCHOBHOE COJEp)KaHHE Y4eOHOro Marepuaia B Mpelenax MMOCTaBICHHBIX
BOIIPOCOB; HE YMEET IPUMEHATh UMEIOIINECS 3HaHUS K PEIICHUI0 KOHKPETHBIX BOIIPOCOB U 33134
o oOpasiy;

JIOMTyCKaeT B OTBETE 0ojiee JBYX IpyObIX OMMOOK, KOTOPhIE HE MOXET UCIPABUTH JAXe
MIPU [TOMOIIY YYAIIUXCS U YIUTEsI.

16



6. Onucanne MaTepHAJIbHO-TEXHHYECKOI0 " y4e0HO-MeTOIUYeCKOoro
ob0ecnieuenust Padoyeii nporpammel

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHHUKA

> Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOT0 aHaIn3a, reoMeTpusi. Anredpa
M Hayvajla MaTeMaTtudeckoro ananauza, 10-11 kmaccel/ Anumos II.A., Koxsarun FO.M., TkaueBa
M.B. u npyrue, Akunonepnoe o6mectso «M3narenscto «IIpocsemienne»

> JupakTruueckue MaTepuasl 1o aaredpe U HayaliaM aHanu3a: KH. Juid yyammxcs 10

k1. / M. lla6ynnn, M.B. TkaueBa, H.E. ®enoposa, P.I'. I'azapsin. — M.:

IIpocsewenue, 2005. Beenure cBOil BapuaHT

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

> TkaueBa M.B. AnreOpa n Hauasia MaTeMaTHYECKOTO aHanu3a. TemaTuyeckue
tecthl. 10 xmacc / M.B. Tkauesa, H.E. ®enoposa. — M.: IIpocBemenue, 2011.
> Txauéra M.B. AnreOpa u Hayana MaTreMaTUYeCKOro aHaiau3a. MeToauyeckue

pexomennanuu. 10-11 kmacc: mocobue nist yaurenei o01meoopa3oBaTeIbHBIX
opranusanuii / M.B. Tkauesa, H.E. ®enop. — M.: Ilpocsemenue, 2011.

> ®enquenko JI.A. PazHoypoBHEBBIE 3a/IaHUS ISl TEMATHYECKUX U UTOTOBBIX
KOHTPOJIBHBIX palboT no asnreOpe u Havanam anaiausa. 10-11 kmacesl /

JL.A.®enuenko. — Jonernxk, 2008.

> [Toremkuna JI.JI., [Toremkun B.JI. Anrebpa u nadana ananuza 10 — 11 kiaccsl.
3amaunuk — npaktukym / B.JL.IToremkun, JI.JI.IToremkuna. — {onenk, 2017.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH

HMHTEPHET

> Poccuiickoe oOpa3oBanue. @enepaibHbIil mopTa

http://www.edu.ru/

> WutepHeT-pecypcsl 1o o0y4aromuM mnporpaMMaM JucTaHumoHHoe oOyueHHe —
NpOeKT «OTKPBITHIA KO

http://www.college.ru/indexGraph.php3

> Maremaruka online
http://mathem.by.ru/index.html
> Junaktuyeckue MaTepuabl o uHbOopMaTHKe 51

maremaruke: http://compscience.narod.ru

7. KajennapHo-TeMaTn4yeckoe MOypoYHoe NIAHHPOBAHHE

O(l)OpMJ'IHeTCH HUHAUBHUAYAJIBHO KaXXIbIM YYHUTCIICM, HAXOIUTCIA B KaOuHETE YUYUTCIIAA B
OJHOM 3K3CMILIAPC.
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