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HOACHUTEJIBHAS 3AIITUCKA

VY4eOHublii Kypc «Anrebpa W Hayajla MaTEMaTHMUECKOTO aHAIM3a» SBIAETCS OJAHMM M3 Haubojee
3HAYUMBIX B IPOTrpamMMe CpelIHEero o0Iiero oopa3oBaHusi, MOCKOJIbKY, C OJHONH CTOPOHBI, OH 00ecreYnBaeT
WHCTPYMEHTAIIbHYIO 0a3y Ul U3YYEeHHUS BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JPYrOd CTOPOHBI,
(bopmupyeT Jorruyeckoe 1 a0CTPAKTHOE MBIIUICHHE 00YyYaIONIMXCs Ha YPOBHE, HEOOXOAUMOM [T OCBOCHHS
nH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTHM W JPYTHX ITUCHUIUIMH. B pamkax gaHHOrO
yueOHOro Kypca oOydaroliuecs OBJIAJEBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTopas
(hopMyIupyeT CBOM JOCTIIKEHUS B MATEeMaTHIeCKOi popme.

Y4eOHbIil Kypc anreOpsl ¥ HA4aal MaTEeMaTHYECKOrO aHallM3a 3aKJIaJbIBA€T OCHOBY JUISl YCIICITHOTO
OBJIQJICHUS 3aKOHAMU (U3UKH, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJCHIIMM Pa3BUTUS SKOHOMHUKHU
U OOIIECTBEHHOW >KU3HM, IMO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUGPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPCHHO HCIIOJIB30BATh UX JIJIS TATBHEHUIIEro 00pa3oBaHus U B MMOBCEIHEBHOMN KU3HU. B TO
e BpeMsI OBJIQJICHHE a0CTPAKTHBIMU U JIOTHYECKU CTPOTMMH KOHCTPYKIIMSIME alreOpbl 1 MaTEMaTHIECKOTO
aHalM3a pa3BUBAeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YIBEPXKACHUS C TIOMOINBIO HWHAYKIMH W pPacCykKIaThb JEAYKTUBHO, HCIIONb30BaTh 0000IIeHUE ¢
KOHKPETH3aIUI0, abCTparnpoBaHue U aHAJIOTHIO, (POPMHUPYET KPEATHBHOE M KPUTHUYECKOE MBIIIUICHHUE.

B xone m3ydenus yueOHOro Kypca «Anredpa W Havaja MaTeMaTHUYECKOTO aHaIM3a» OO0ydaroniuecs
MOJIY4al0T HOBBIM OIBIT PeUIeHHs] MPUKIATHBIX 3a7a4, CAMOCTOSTEIBHOIO MOCTPOCHHS] MaTeMaTUYECKUX
MoJieJiell pealbHbIX CHUTYyallii, WHTEpIpEeTallud TOJYyYEHHBIX pPEIICHUH, 3HAKOMSTCS C HpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTECH B MPHUPOJE, HAYKE W MCKYCCTBE, C BBIJAIONIUMUCS MaTEeMAaTHUYCCKUMU
OTKPBITHSMH U UX aBTOPAMH.

VY4eOHbIif Kypc 0051aaeT 3HaYUTEIbHBIM BOCIIUTATEIBHBIM MTOTEHIIMATIOM, KOTOPBII peanu3yeTcst Kak
yepe3 ydeOHBI MaTepual, CIOCOOCTBYIOMIMKA (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Yepes3
cnenupuKy y4eOHON JeATeIbHOCTH, TpeOyromeld MPOJOHKUTEILHOW KOHIIGHTPAMA BHHUMAHUSA,
CaMOCTOSITEITbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN pe3ysIbTar.

B ocnoBe wmetomuku oOydenus anrebpe W HavyagaM MaTeMaTHYeCKOrO aHaiu3a JIEeKHUT
NesITeIbHOCTHBIN MPUHITUT O0y4YeHUSI.

B crpykrype yuebGHOro kypca «Anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHaIu3a» BbIJCICHBI
CIIEyIOIINEe COJIepPKATeIIbHO-METOIMYeCKre JTHHUK: «Uucna W BeMucIeHUS», «DyHKIUA U TpaQuKmy,
«YpaBHeHHS U HepaBeHCTBa», «Hawama maTemaTtnueckoro anamm3a», «MHOXecTBa M JOTHKa». Bce
OCHOBHBIE COJIEP’KATENbHO-METOUYECKHE JHHUM W3Yy4aloTCsd Ha MPOTSHKEHUM JBYX JIeT OOy4YeHHs Ha
YpOBHE CpelHEero o0Iero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYr Jpyra M IMOCTENEHHO HAachIIIAsICh
HOBBIMH TEeMaMH U paszjiesiaMu. J[aHHBINA YIeOHBIN KypcC SBISETCS WHTETPATUBHBIM, TIOCKOIBKY O0BETHHSET
B cebe cojaepkaHHe HECKOJIbKHX MaTeMaTH4YeCKUX ITUCIHUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUil aHalu3, TEOpHsl MHOXKECTB, MaTeMaTudeckas joruka u apyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaZieBalOT Bc€ OoJiee IMHMPOKUM MaTeMaTHYECKHUM ammnapaToM, Y HHUX IOCIE0BATEIbHO
dbopMHUpyeTCST W COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIh PEaTbHOW CHUTYaIlHH,
MPUMEHSTh 3HaHUS, MOJNIYYCHHbIE TpPHU H3YYEHUU Y4eOHOro Kypca, ISl PElIeHUS CaMOCTOATEIHHO
chopMyITUPOBAHHON MaTeMaTHYEeCKON 3a/1aud, a 3aTEM HHTEPIPETUPOBATH CBOI OTBET.

CopepxarenpHO-MeTOIUYECKas IMHUA «UHClia U BBIYUCICHUS» 3aBepiiaeT GOpMUPOBAHNE HABBIKOB
UCIIOJIb30BAaHUsl JCUCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HayaTO Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanms. Ha ypoBHe cpemnero oOmiero oopa3oBaHus ocoboe BHMUMaHHE yaenseTcss (HOPMUPOBAHHUIO
HABBIKOB PAIlMOHATBHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B Ce0sl MCHOJIB30BAaHUE PA3IUYHBIX (OpPM 3amucH
quclia, YMEHHE JIelaTh NPUKHUJIKY, BBINOIHATh MPHUOMMKEHHBIE BBIUMCICHUS, OIEHUBATh YHCIIOBBIC
BBIp@XKEHHS, paboTaTh € MaTeMAaTHYSCKMMH KOHCTAaHTaMH. 3HAKOMBIE OOYYAIOIUMCS MHOXKECTBA



HaTypaJIbHBIX, LIEJIbIX, PALMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEI JTOMOIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX
gyucenl. B KaxaoM M3 3THX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHbIE €My CHEelU(pUYECKHe 3ajaud U
Olepaluu: JAEJCHUE HAIleJo, ONEePHUPOBAHME OCTATKAaMH HAa MHOXKECTBE IIEJIBIX 4Yucell, 0coOble CBOICTBa
pallMOHANBHBIX W HMPPALMOHAIBHBIX YHCEN, apu(PMETHYECKHE OIEpalud, a TaKKe H3BJICYCHUE KOPHS
HaTypaJIbHOM CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX uncel. brarogaps mociaeaoBarebHOMY pacIIMpPEHUI0
Kpyra UCIOJIb3YEMbIX YHCET U 3HAKOMCTBY C BO3MOYKHOCTSIMH MX NPUMEHEHUS JJIsl PELICHUs Pa3IMYHbIX
3aa4d (hopMuUpyeTcs MpeCTaBlIeHUE O EMHCTBE MATEMAaTHKU KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJETei
peasbHOro MHUpa, ITMPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunust «YpaBHEHHS W HEPABEHCTBA» pealM3yeTcsl Ha MPOTSHKEHUH BCEro oOydeHHs Ha YPOBHE
cpenHero obmero oOpa3oBaHUS, NMOCKOJIBKY B KaxaoM paszeine [Iporpammbl mpeaycMOTpeHO pelieHue
COOTBETCTBYIOLIMX 3a7ad. B pesynbraTe oOydaromiyecs OBIIAAEBAIOT PA3JIMYHBIMH METOJAMM PELICHUS
palMOHANBHBIX, HMPPALUOHANBHBIX, I[OKA3aTeJbHBIX, JIOTAPU(PMHUUECKUX M  TPUTOHOMETPUUYECKHX
YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXKe 3a/1a4, CoAepxKalux napaMmerpsl. [loaydyeHHbIe yMEHUS IIUPOKO
UCHOJIL3YIOTCS MPU MCCIeAOBaHUU (YHKIMI ¢ TOMOIIBIO MPOU3BOIHOM, PU PELICHUH MPUKIATHBIX 3a/1a4
M 3314 Ha HaXOX/IeHUE HanOOJIbIINX U HAMMEHBIINX 3HAaUYeHU QyHKIuN. /laHHas conepxareabHas TUHHS
BKJIIOYAaeT B ce0s Takke (OPMUPOBAHME YMEHHMH BBIIOJHITH pacuéTsl 1Mo (opmyiam, mpeodpazoBaHHS
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAXKEHUH, COJIEp KaILIUX
cTeneHn M Jjorapudmel. braromaps u3ydeHHIo anreOpandeckoro maTrepuaia MPOUCXOIUT JalbHeiIiee
pa3BUTHE QJITOPUTMHUYECKOIO U aOCTPAKTHOIO MBILUIEHUS O00y4aroIuxcs, (QOpPMHUPYIOTCS HAaBBIKU
JEeTyKTUBHBIX PacCyKICHHWH, pabOThl C CHMBOJIBHBIMH (hOpMamH, IMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEIl B BUJE PAaBEHCTB M HepaBeHCTB. AnreOpa mpesiaraet 3(G(EeKTHBHbIE HHCTPYMEHTHI JUIS
pelieHus MPakTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HarjsiJHO AEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
s3bIKa HAYKU.

CopepxarenpHo-MeToMYECKas JUHUS «DYHKIMM U IpaUKU» TECHO MEPeIIeTaeTcsl ¢ APYTUMHU
JUHUSAMH y4eOHOTO Kypca, TOCKOJbKY B KakOM-TO CMbICIE 3aqa€T MOCIeN0BaTeIbHOCTh H3YYCHHS
MaTtepuaia. M3ydeHue crerneHHOM, Mmoka3aTeabHOM, TOrapu(pMUIeCKOH U TPUTOHOMETPUUYECKUX (DYHKIIHM,
UX CBOWCTB M rpa)MKOB, UCIOIB30BaHUE (PYHKUIMH JUISI PEIICHHs 3aad U3 JAPYTUX YYeOHBIX MPEIMETOB H
peaJIbHOM JKM3HU TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIW30M, TaK U C PEIICHUEM YypaBHEHUH H
HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yjensercss (OPpMHPOBAHUIO YMEHHUs BbIpaXaTb (hopMyiamu
3aBUCHUMOCTH MEX/1y pa3IMyHbIMU BEIMUMHAMHU, UCCIIEA0BATh MOJy4YeHHbIE (DYHKIIUH, CTPOUTH UX IpaduKu.
Matepuan 3TOl cojep’KaTeJbHOM JIMHUM HalleleH Ha pa3BUTHE YMEHMH WM HaBBIKOB, IO3BOJISIOLIUX
BBIp@XKaThb 3aBUCHMOCTH MEXJy BEIMYMHAMHM B pa3IMYHOW (opme: aHAIUTHYECKOW, rpaduyeckoll u
cioBecHOM. Ero msydyenuwe cmocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOIO MBILIUIEHUS, CIIOCOOHOCTH K
0000I1IEHUI0 U KOHKPETU3AIlUH, CTI0Ib30BAHUIO AHATOTUH.

CopepxarenpHas nuHUs «Hauana mMareMaTnyeckoro aHajin3a» MO3BOJSET CYHIECTBEHHO PacIIUPUTh
Kpyr Kak MaTeMaTHMYeCKHMX, TaK W MPUKJIAJHBIX 3a/]ay, JOCTYINHBIX OOydYaloIIMMCS, TaK Kak y HHUX
MOSIBIIICTCST  BO3MOXHOCTh CTPOMTH Tpa(UKH CIOXKHBIX (DYHKIHMH, ONpenensTe HMX HauOoNbIIMEe U
HaUMEHBIINE 3HAYEHMS, BBIUUCIATH IUIOMIAAN (GUIYyp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOPEHHS
npoueccos. [laHHast cofepxaTenbHas JMHHUS OTKPHIBAET HOBBIE BO3MOKHOCTH IOCTPOEHHSI MaTEMaTHYECKUX
MoJIeTiell peaNbHBIX CUTYyallMi, MO3BOJISIET HAXOAUTh HAWJIydlllee pElIeHHe B MPHUKJIAJHBIX, B TOM YHUCIIE
COILIMAJIbHO-9)KOHOMHUECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOI0 aHaJIW3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (POPMaTbHO-IOTHYECKOTO U KPEATUBHOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHUM
pacrno3HaBaTh MPOSBIIEHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaroniyecs: y3HaT 0
BBI/IAIOIIMXCS PE3YNbTaTax, MOJYYEHHBIX B X0/I€ pa3BUTHSI MaTeMaTHKU KaKk HayKu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas JTUHUS «MHOXKECTBAa U JIOTUKA» BKIIOYAET B ce€0s 3J€MEHTHI TEOPUU
MHO>KECTB M MAaTEMAaTHUYECKOM JIOTMKHU. TeopeTMKO-MHOXKECTBEHHBIE IPEICTABICHHS IPOHU3BIBAIOT BECH
KypcC IIKOJIbHON MaTEMaTHKHU U IpeuiaraloT Haubosiee yHUBEpCaIbHbIN A3bIK, 00bEIUHSAIONININ BCE pa3aesbl
MaTEeMaTHKU U €€ MPUJIOKEHNUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHUYECKHE JUCIIUIUIMHBI U UX MPUIIOKEHUS B
eauHoe 1enoe. [1oaToMy BaxkHO JaTh BO3MOKHOCTh 00yYaroIeMycsi HIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH



SI3BIK COBPEMEHHOW MaTeMaTHKH W HCIIOJIB30BaTh €0 U BBIPAKEHUS CBOMX MbICIEH. [IpyruM BaXHBIM
MPHU3HAKOM MaTeMaTHKW KaK HAyKd CJelyeT MPHU3HATh CBOWCTBEHHYIO €H CTpOrocTh OOOCHOBAaHHHA H
CIICIOBAaHHE OMPENSIEHHBIM TIPAaBHJIAaM TIOCTPOCHUS JIOKA3aTelNbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEeMaTHYECKOHN JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUSI O0yUYaIONINXCs, TIO3BOJISET UM
CTPOUTh CBOU PACCYXJCHUS HAa OCHOBE JIOTHYECKUX TMpaBWiI, (OPMUPYET HABBIKH KPUTHYECKOTO
MBIIUICHUSL.

B yuebHOoM Kkypce «Anrebpa W Hadaga MaTEMATHYECKOTO aHalHM3a» TMPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIMPOBAHUS, KOTOpBIC TPU3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHHSI MOZICTICH peaIbHBIX CUTYAIIMA, UCCIICAOBAHKS 3TUX MOJEIICH C TIOMOIIBIO anmapara anreopsl u
MaTeMaTHYECKOTO aHallu3a, WHTEPIpPETAllMH TOJYYCHHBIX pe3y/lbTaToB. Takue 3alaHus BIUICTCHBI B
KOKIBIA U3 Pa3IeNioB MPOTrPAMMEI, MTOCKOJIBKY BeCh MaTepuai y4eOHOTO Kypca MMUPOKO HCTIOIb3YeTCs IS
pelleHrs MPUKIAAHBIX 3a1a4. [Ipyu pelmieHnn peallbHbIX MPAKTUYECKUX 3a/1a4d 0O0ydaromuecss pa3BUBAIOT
HaAOJIOAAaTEIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO,
00001IaTh W KOHKPETHU3UPOBaATh NpodOiemy. JleaTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHHS
NPUKIIAJHBIX 33/1a4 OpraHU3yeTCs B IpOIecce M3Y4YEHHUs BCEX TeM y4yeOHOro Kypca «Ajiredpa M Hadaia
MaTEeMaTHYECKOTO aHAITN3ay.

Ha uzyuenue yueOHOro Kypca «Anredpa U Havajga MaTeMaTHYECKOTO aHaIM3a» OTBOIUTCS 272 yaca:
B 10 kmacce — 136 vacoB (4 gaca B Henenmio), B 11 kiracce — 136 vacoB (4 yaca B HEJEINiO).

COJEP/KAHUE OBYYEHUA
11 KJIACC

Yucsia ¥ BbIYHCJIEHUS

Harypanbuble u nensie yucna. I[IpuMeHeHue NpU3HAKOB JIEIMMOCTH IENBIX YHCEN, HAaUOOJBIIHIA
obmwmit nemutens (nanee — HOJl) u Hanmenbiee obuiee kparnoe (manee — HOK), octaTkoB mo Moayio,
anroput™a EBKiMza /uis penieHus 3a7ad B IeJbIX Yhciax.

KommiekcHple ymcna. AnreOpawdeckas W TPUTOHOMETpHUYECKash (HOPMBI 3alMCH KOMIUIEKCHOTO
yucaa. ApudmMernueckue onepanuy ¢ KOMIUIEKCHBIMU 4uciaaMu. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha
KoopAHHATHOH miockocTu. @opmyna Myaspa. Kopuu N-oii crenenu u3 komiuiekcHoro ymucina. [Ipumenenue
KOMIUIEKCHBIX YMCET TSl perieH s ((U3MIECKNX U TeOMETPUIECKUX 3a/1ad.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYIHOCTb YpPaBHEHHM U HEpPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUYECKUX YPAaBHEHUH C MOMOIIbIO TPUTOHOMETPUYECKON OKpPYKHOCTH.
Pemrenne TpUrOHOMETPHUUECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBI pEIICHHUs] CHUCTEM U COBOKYITHOCTEH palMOHATBHBIX, HWPPAIMOHATIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMHu.

[IpuMeHeHHe ypaBHEHHH, CUCTEM U HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYEeCKMX 3aJad M 33734y u3
pa3NMYHBIX 001aCTel HAYKH U peaTbHOM KU3HU, HHTEPIPETAINS IOTYICHHBIX PE3yJIbTaTOB.

DyHKIUH U TpaguKH

I'papux xommosunuu ¢QyHkuif. ['eomerpuueckue o00pa3pl ypaBHEHHMH M HEPaBEHCTB Ha
KOOP/AMHATHOH IJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpaUKH.



I'padmueckue mMeToabl pelieHus: ypaBHEHU U HepaBeHCTB. [ paduueckre MeToNbl pelIeHus 3a/1ad C
rapameTpamH.

Hcnonb3oBanue rpadukoB (QYHKIHA OIS UCCIEAOBAHUS TIPOIECCOB U 3aBHCHUMOCTEH, KOTOpHIC
BO3HUKAIOT IPH PEILICHUH 33]a4 U3 APYTUX YUEOHBIX MIPEIMETOB U PeabHON JKHU3HU.

Hayana maTeMaTH4ecKoro aHajimsa

[Ipumenenne mTPOU3BOJHONW K UCCIEJOBAaHMIO (PYHKIMA HA MOHOTOHHOCTH M OJKCTPEMYMBL.
Haxoxaenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHU HENMPEPHIBHON (DYHKITUU HA OTPE3KE.

[IpuMeHeHre NPOU3BOMHOM Ul HAXOXKJEHUsS HAWIYYIIEero PELICHWs B NPUKIAJHBIX 3aJadax, s
oIpesieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMyIoi Win rpaduKoM.

[lepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHble 3eMEHTApHBIX (DYHKIUH.
[TpaBuia HaXOXIECHHS IEPBOOOPA3HBIX.

WNuterpan. ['eomeTpuyeckuii CMbICT HHTETpaja. Beraucnenue onpeneaéHHoro naTerpaia mo gopmyse
Herorona-JleliOuuma.

[Ipumenenue uHTErpana JJIsl HaXOXKACHUsS IUIOLIa/iel TUIOCKUX (Guryp u oO0bEMOB reOMETPUUECKUX
Tell.

[Tpumeps! pemennii udGepeHInaNBHBIX ypaBHEHHA. MaTeMaTH4eckoe MOJICIMPOBAaHUE PEaTbHBIX
MIPOLIECCOB € MOMOUIBIO AU(dEepeHIINaTbHBIX YPABHEHHIA.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA YYUEBHOI'O KYPCA «AJI'EBPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaska1aHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH I'PAXKAAHCKON MO3HUIIMK O00YUaIOIIerocsl Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJI€HA
poccuiickoro oOIIecTBa, MPEJCTABICHHE O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX
CTPYKTYp, SIBJICHUH, TpoLeayp TIpaXkJIaHCKOro o0ImecTBa (BbIOOpBI, ONPOCH U JAPYroe), yMEHue
B3alMO/ICIICTBOBATDH C COLIMATIbHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKIMSAMU U HA3HAUEHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA:

C(OPMHPOBAHHOCTh POCCUMCKOM TIpakJaHCKOW HIAEHTHUYHOCTH, YBAXKEHHs K MpPOLUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILLIEHUE K JIOCTH)KEHUSM POCCUNCKHUX MaTeMaTUKOB
Y POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, UCIIOJb30BAHHUE 3TUX JOCTHKECHUHN B IPYTHX HAyKaX, TEXHOJIOTHSIX,
cepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHHCKOrO Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO IOBEJIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTH)KEHUN HayKu W
JesTeIbHOCTBIO YUEHOI'0, OCO3HAHKE JINYHOTO BKJIaJa B IOCTPOSHHUE YCTOWYMBOTO OyIyIIEero;

4) 3cTeTUYECKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYAsl SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, pEeUIeHHH, pacCyKICHHH, BOCIPHUUMYMBOCTH K MaTeMaTUYECKUM acleKTaM pa3jin4yHbIX BHUJOB
HCKYCCTBa;

5) pusuveckoro BOCHUTAHMSA:

cOpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh MaTeMaTU4YeCKHue 3HaHWs B MHTEpecax 370pOBOr0 H
Oe3omacHOro oOpas3a >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBbIO (370pOBOE MHTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryispHas ¢u3ndeckas aKTHUBHOCTH), (U3UUECKOe
COBEPIICHCTBOBAHNUE IIPU 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JAEATENIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:



TOTOBHOCTb K TPYAYy, OCO3HAaHWE IEHHOCTH TPYIOJIIOOHs, HHTEpPEC K pa3IndHbIM chepam
npoeCCHOHATLHON JCSITEIhHOCTH, CBS3aHHBIM C MAaTEMAaTUKON M €€ MPHIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO UM CaMOOOPA30BAaHHWIO HA MPOTSKCHHH BCEH >KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHH MPAKTUYCCKUX 3a/1a4 MATEMAaTHYECKOM HaIPaBICHHOCTH;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

c(OPMUPOBAHHOCTh SKOJOTHYECKON KYyJIbTYphI, TTOHMMAaHUE BIIUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE WPHUPOJHOM M COIMAIBLHOW Cpeibl, OCO3HAHHE TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX TMPOOJIeM, OPHEHTAIMsI Ha MPUMEHCHHE MATeMaTUYeCKUX 3HAHWW JUIsA PEIICHHs 3a/1a4 B
00JIaCTH OKpYKalollel Cpeibl, TUIAHUPOBAHUE MOCTYNKOB M OLEHKH HMX BO3MOXKHBIX ITOCIIEJACTBUHN LIS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOHN MPAKTHKH, IIOHUMAHUE MAaTEeMAaTUYEeCKON HAyKH Kak CQepbl YeIOBEYECKON NesITeIbHOCTH,
3TamoB €€ pa3BUTHUS W 3HAYMMOCTH JUIS PA3BUTHUS I[MBHIW3ALMW, OBJAJCHUE S3BIKOM MATEMATHKU H
MaTEeMaTHYECKOH KYyJIbTYpOW KaK CPEICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO H
UCCIIEIOBATEIBCKYIO IESTEIbHOCTh HHIMBHUIYaIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue geiicTBUA:

BBISIBJIISITH U XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKKM MaTEMaTHYECKUX OOBEKTOB, IOHATHUH,
OTHOIICHUNA MEXIY MOHATHIMH, (POPMYIUPOBATH ONMpPEICICHHs MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN
IPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS [ 0000IIEHUs M CPaBHEHUS, KPUTEPUH POBOAUMOTrO aHAIIN3A;

BOCIIPUHUMATh, POPMYJIMPOBATh U MPEOOPA30BBIBAThH CYKIEHUS: YTBEPAUTEIbHbBIC U OTpULIATEIbHbIE,
€IMHUYHBIE, YaCTHbIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpeuMsl B (akTax, IaHHBIX,
HaAOJIOACHUAX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUH /1715 BBISIBICHHUS 3aKOHOMEPHOCTEN M MTPOTHUBOPEYHii;

JieNIaTh  BBIBOJBI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOANTH CaMOCTOSITENIbHO JIOKA3aTEJIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUU (TpsMble U OT
IPOTUBHOI0), BBICTPAWBATh AapPryMEHTALMIO, MPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BBIOMpATh coco0 pelieHus: yueOHO! 3a/1auu (CpaBHUBATh HECKOJILKO BApMAHTOB PEILLIEHUs, BEIOUPAThH
HauboJee MOoAXOAAIUI C yIETOM CaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue NeHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUII HHCTPYMEHT MO3HAaHUA, (OPMYIMPOBATH BOMPOCHI,
¢ukcupymolue npoTuBOpeune, MnpodieMy, yCTaHaBIMBAaTh MCKOMOE U JIaHHOe, (OpPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

IIPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AIKCIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBIJICHHIO
0CcOOEHHOCTEM MaTeMaTH4ecKoro OObEKTa, SBJICHUS, INPOILECCa, BBIIBICHUIO 3aBUCUMOCTEH MeEXIy
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;

CaMoCTOSITENNbHO  (OPMYyIUPOBAaTh OO0OOIIEHHST U BBIBOJABI 10 pe3yjabTaTaM IPOBEIEHHOTO
HAOJIOACHUS, HCCIEOBAaHUs, OIICHMBAaTh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3YyJIbTAaTOB, BBIBOJOB H
0000I1IEeHHI;

MIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BBIABUTATh MPEIINOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:



BBISIBISITh Ae(PUINTHI WHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX Ui OTBETA Ha BOIPOC M JIJISl PEIICHUS
3aJauu;

BBIOMpaTh MHOOPMALMIO U3 UCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAJTH3UPOBATh, CUCTEMATH3UPOBATH H
UHTEPIPETHPOBATH HHPOPMAIIHIO Pa3INIHBIX BHIOB B (POPM MpeACTaBICHUS;

CTPYKTYpUpOBaTh HWHGOPMAIMIO, TIPEACTABIATh €€ B Pa3IMYHBIX (QOpMax, HWLIFOCTPHUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTUBHBbIE YHUBEpPCAJIbHbIE YyYeOHble JeilcCTBUS

O01menmne:

BOCIIPUHUMATH B (DOPMYITUPOBATH CYKACHUSI B COOTBETCTBUH C YCIOBHAMU U LIETSIMH OOIICHUS, SICHO,
TOYHO, 'PaMOTHO BbIpA’KaTh CBOIO TOYKY 3pCHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, AAaBATb IMOsACHCHUSA 110
XOJly pelleHus 3ajaui, KOMMEHTHPOBATh IMOJTYYCHHbBIN Pe3yNbTarT;

B X0Jie OOCYXJEeHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, POOIEMbl, perraeMon
3aa4y, BbICKA3bIBATb UJCH, HALICJICHHBIC HA IMTOMCK PCIICHMA, COITOCTABIIATh CBOU CYXXIACHHA C CYKACHUAMHA
IPYruX Y4YacTHUKOB Juajiora, OOHApYKWBaTh pa3jiMyhe W CXOJCTBO IIO3UIUH, B KOPPEKTHOW (opme
(bopMynHpoBaTh pa3HOTIACHs, CBOM BO3PAKECHUS;

MPEJICTaBIATh  PE3yibTaThl  PELIEHUS  3aJadyd, OKCIEpUMEHTa, HCCIEeNOBAaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a7ad TPE3CHTAllMd W OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

COCTaBJIATh IUIAH, AJIFOPUTM PELICHUs 33a/]a4yd, BHIOMpPATh CIOCOO pelIeHHs ¢ y4ETOM HMEIoLUXCs
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATh BApUAHThl PELICHUH C
y4€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBIH HHTEJIEKT:

BJIJIETh HABBIKAMHU TI03HABATENbHOM peQeKCMH KaK OCO3HAHMsI COBEpPIIAEMBIX JEUCTBUN U
MBICJIMTENbHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yibTaTa PEIIEHUsI MaTEMAaTUUECKOM 3a/1a4H;

MPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEUICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBbCTB, JAaHHBIX, HAJICHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjbTaTa IEM U YCIOBUSAM, OOBACHATh NPUUYMHBI JTOCTHXKEHUS WIH
HE/IOCTHKEHUS PE3yNbTAaTOB JESITEeIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY NIPUOOPETEHHOMY OTBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MOHUMAaTh U HCIOJb30BaTh NMPEUMYILECTBA KOMaHAHONW M MHAWBHIYaJIbHOM pabOThl MPH pELICHUU
y4eOHBIX 3a/1a4, NPUHUMATH IIeJIb COBMECTHOW MAEATENbHOCTH, IJIAHWPOBATh OPraHMU3AlMI0 COBMECTHOM
paloThl, pacpeessTh BUAbI pabOT, JOrOBapUBaThHCs, 00CYXk/IaTh MPOLECC U pe3yabTaT paboTsl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (0OCYKAeHHsS, OOMEH MHEHHI, «MO3TOBbIE IITYPMBI» U
MHBIE), BBIIOJHATH CBOIO YacTh pabOTHl U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMH YJICHAMU KOMaHJBbI,
OLIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOMIMKA MPOJIYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM YUaCTHHUKAMH
B3aUMO/ICVCTBUS.

INPEAMETHBIE PE3YJIBTATbBI
K xonuy obyuenus B 10 kjacce oOyyarouiuiicss HoayduT CieIyIOIINe MPEAMETHbIE PEe3ybTaThl 10

OTJIETTLHBIM TeMaM paboyeil mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATH3a:
Yuciaa v BLIYUCJICHUA:



CBOOOJHO ONEpHPOBATh IMOHATHUAMHU: PALMOHAIBHOE YHUCIO, OCCKOHEYHas Mepuoandeckas Ipoosb,
IIPOLIEHTBI, MPPALMOHAIBHOE YHCIO, MHOXKECTBA PALMOHAJIBHBIX M JCHCTBUTEIBHBIX YHCEN, MOIYJIb
JIECTBUTEIILHOIO YHCIIA;

MPUMEHATH APOOU U MPOLEHTHI JUIsl PEUICHUs MPUKIATHBIX 337a4 U3 PA3IUYHbIX OTpaciieil 3HaHUH U
peabHOM KU3HH;

IPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, MpPaBUIa OKPYIJIEHUs, NPUKUIKY U OLIEHKY pe3yJbTara
BBIYHCIICHUI;

CBOOOJHO OIIEpUPOBATh IOHATHUEM: CTENEHb C LIEJIBbIM IIOKa3aTeleM, HCIOJb30BaTh IMOAXOASILYIO
(bopMy 3anucH JeUCTBUTENbHBIX YMCEN Il PEIICHUS] TPAKTUYECKUX 3a/1a4 U IPECTAaBICHUS JAHHBIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIEHD C PALIMOHAIBHBIM I10KA3aTENIEM;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, AECATHUHBIC U HATypalbHbIE JIOTapu(MBI;

CBOOO/JHO ONIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO apryMEHTa;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, APKKOCHHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTA.

YpaBHeHus 4 HepaBeHCTBA:

CBOOOZIHO ONEpUPOBATHh TMOHATUSAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIIECACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHATh PA3JIMYHbIE METO/Abl PELICHHs PALMOHAIBHBIX M APOOHO-PALMOHAIBHBIX YPaBHEHU,
IIPUMEHSITh METO/1 MHTEPBAJIOB JUUIsl PEIICHHSI HEPAaBEHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATUSIMU: MHOTOUWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C LEJIbIMU
KO3(QpUIMEHTaMH, KOPHU MHOIOWIEHA, MPUMEHATh JIeJIEHUE MHOIOYJICHa Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy besy u teopemy Buera i pemienus 3aaud;

CBOOOJIHO OIEpPUPOBATh MOHATHUAMU: CHUCTEMA JIMHEHHBIX YpaBHEHWM, MaTpHlla, ONPEICIIUTENb
MaTpullbl 2 X 2 M €ro reoOMEeTpUYECKUH CMBbICI, HCIOJIb30BaTh CBOWCTBA OIpeaenuTens 2 X 2 i
BBIUMCJICHUSI €r0 3HAYCHMsI, NPUMEHATh ONPEACIUTENN Il PEIICHUS CUCTEMBl JMHEWHBIX YpPaBHEHUH,
MOJIEJIMPOBaTh pEAbHbIE CHUTyalluM C IIOMOLIbK0 CHUCTEMBI JIMHEHHBIX YpPaBHEHUH, MCCIEIO0BAThH
IIOCTPOEHHBIE MOJIENIN C IIOMOILBIO MATPUI] U OIPEJEIIUTENEH, MHTEPIIPETUPOBATH ITOTYYEHHbIN pPe3yNbTarT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSAMHU JJIsl MpeoOpa30BaHUs BhIPAXKEHU;

BBINOJIHATE NPe0oOpPa30BaHUSl UMCIOBBIX BBIPAKEHHUM, COJEPXKALIUX CTENEHH C PalOHAIBHBIM
IIOKAa3aTeNeM;

HCII0JIb30BaTh CBOMCTBA JOrapu(MoB Jyist MpeoOpa3oBaHMsl JOrapu(PMUUECKUX BbIpaKEHMUI;

CBOOO/ZIHO OINEpPUpPOBaTh MOHATHSMH: HpPpPALMOHAIbHBIC, IOKa3aTelbHbIE U JIOrapu(pMHUUECKHe
YPaBHEHUs, HAXOAWTh UX PEIICHHS C MOMOIIBIO PAaBHOCWIBHBIX IEPEXOJO0B MM OCYLIECTBIISISI MPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIbI A MpeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX
BBIPAKECHUI;

CBOOOJHO OIEpPHUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTh HEOOXOIUMBbIe
(bopMyIIbI TS pellieHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJIETTUPOBATh pPEAJbHBIE CUTyallUM Ha fA3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA 110 YCJOBHUIO 3aJauyd, HCCIENOBAaTh IOCTPOEHHBbIE MOJIEIM C HCIIOJIb30BAaHMEM arlapara
anreOpsl.

DyHKIUH U TPaQUKH:

CBOOOJTHO ONEPHPOBATH TMOHATHAMHU: (YHKIHSA, CIIOCOOBI 3aaHus (PYHKIIMH, B3aUMHO OOpaTHBIE
byHKIMHN, KOMITO3uLKs GYHKIUHN, rpa@uK GYHKIUH, BHITOJIHATE JIEMEHTapHbIe MpeoOpa3oBaHus rpa@uKoB
GbyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: 00JIACTh ONPENEIeHUsI U MHOXECTBO 3HAUCHUHN (QYyHKIMH, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJHO OINEpPHUPOBATh MOHATUAMU: UYETHBIC M HEUETHbIE (DYHKIMM, MEPUOAUUYECKUE (DYHKIMH,
IIPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MUHUMYMBbI (DYHKIIMHM, HauOOJIbIIee U HAaUMEHbIIECE
3Ha4YeHHE PYHKLIUHU HA IPOMEKYTKE;

CBOOOJHO ONEpPHPOBATH MOHATHSAMM: CTETIEHHAs (YHKIHMS C HAaTypaJbHBIM U ILIEJBIM IOKa3aTeleM,
rpaduK CTerneHHON (YHKLUMU C HAaTypajdbHBIM M LEJNbIM IOKa3aTeseM, Ipaduk KOpHsA N-OM CTENeHM Kak
(GbyHKIMN 0OpaTHOM CTENEHH C HATypaJIbHbIM MOKa3aTeseM;

ONEpPUPOBATh TOHATHAMU: JIMHEHHAs, KBagpaTH4HAs M JPOOHO-TMHEWHas (YHKLIWHU, BBIIOIHSITH
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONepUpOBaTh MOHATHAMU: IOKa3aTelbHas M Jorapudmuyeckas QyHKLUUHU, UX CBOICTBA U
rpaduKu, UCIOIB30BATh UX I'padMKH JUIsl pELLICHHs ypaBHEHHUIA;

CBOOOZIHO  ONEpUpOBaTb  IMOHATHSAMH:  TPUTOHOMETPUYECKAs  OKPYXKHOCTb,  OIpPEJEICHHE
TPUTOHOMETPHUECKUX (DYHKIIUN YHUCIOBOTO apryMeHTa;

UCIOJb30BaTh Tpapuku (QYyHKIMH U1 MCCIeIOBaHMUSA IPOLECCOB M 3aBUCUMOCTEM IpHU pELICHUU
3aja4 U3 JPYrux y4eOHbIX IPEIMETOB U PealbHOM >KHU3HHU, BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Hayana maTreMaTH4eCKOro aHaIM3a:

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: apudMeTHUecKas U reoMeTpudecKas Mporpeccus, 0ECKOHEUHO
yOBIBaroIasi reoMeTpudecKas Mporpeccus, JUHEHHbIM M SKCIOHEHLUAIbHBIM POCT, (opMysaa CIOKHBIX
IIPOLICHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh NIPOTPECCUU ISl PELIEHUS PEAJIBHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa;

CBOOOJHO ONEpUpPOBaTh NOHATUAMM: IOCIEJOBATEIBHOCTh, CIOCOOBI 3aaHus MTOCIE10BaTEIbHOCTEH,
MOHOTOHHBIE U OIPAaHUYEHHBIE IOCIEA0BATEIbHOCTH, TOHMMATh OCHOBBI 3apOXKICHUS MaTeMaTUYECKOrO
aHaJIM3a KaK aHaju3a OCCKOHECUHO MaJbIX;

CBOOOJHO OTEPUPOBATH MOHATHUSMHU: HENpPEpbIBHBbIE (YHKIWH, TOYKH pa3pbiBa rpaduka (QyHKIIHH,
aCHUMMTOTHI rpaduka QyHKINHU;

CBOOOJHO ONepUpoBaTh MOHATHEM: (YHKIMs, HEHNpepblBHAs Ha OTPE3Ke, IPUMEHSTh CBOMCTBA
HETPEePbIBHBIX (DYHKIMIA JIs1 pelIeHus 3a1a4;

CcBOOO/JIHO OIEpPUPOBaTh MOHATUSMU: MEpBasi U BTOpas MPOU3BOJHBIE (DYHKIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATh HPOU3BOJHBIE CYMMBI, IPOU3BEIEHUs, YACTHOTO W KOMIIO3UIUM JIBYX (YHKLHH, 3HAThH
IIPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKLINI;

HCII0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a]1a4.

MHoKecTBa H JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIepallii HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Ui ONMCAHUS PEaJbHbIX IIPOLECCOB U SBJICHU,
IIPU pEIIeHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: OIpeJesIeHHe, TeopeMa, YpaBHEHHE-CIEeICTBUE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xonuy obyuenus B 11 kjacce oOyyarouiuiicss NoayduT CieIylOIlIUe MPEAMETHbIE PE3ybTaThl IO
OTJENbHBIM TeMaM paboueill mporpaMMbl y4eOHOTo Kypca «Anredpa u Hauaja MaTeMaTHYECKOTO aHaTN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOO/THO OTIEPUPOBATH MOHATUAMM: HaTYypaJIbHOE U 11€J0€ YMCII0, MHOKECTBA HATYPAIBbHBIX U LIEJIbIX
YHCEeJl, UCIOJIb30BaTh NMpU3HAKU aeauMocTH nenslx uyncen, HOJ[ u HOK HatypanbHBIX yucen i pemeHns
3aJ1a4, IPUMEHSTh aaroput™ EBkinuaa;

CBOOOJHO ONEpUpOBaTh IOHIATHEM OCTaTka MO MOJYJI0, 3alHChIBaTh HATypaJlbHbIE 4YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CcBOOO/JIHO ONEpUpOBaTh MOHITUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEN,
MIPEJICTaBIsATh KOMIUIEKCHBIE YHCla B alreOpanvyeckodl W TPUTOHOMETPUYECKOW (opMme, BBINOIHATH
apudmeTryecKue onepamnui ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TJIOCKOCTH.



YpaBHeHHs] M HEPABEHCTBA:

CBOOOJIHO OMNEpPUpPOBaTh MOHATHSMH: HpPpPALMOHAIbHBIC, TOKa3aTelbHbIE U JIorapu(MHUUECKHe
HEPAaBEHCTBA, HAXOIUTh UX PEUICHHS C TOMOIILI0 PABHOCHUIBHBIX ITEPEXO0B;

OCYIIECTBISTH OTOOP KOPHEH IPU PEIICHUU TPUTOHOMETPUIECKOTO YPABHEHUS;

CcBOOOJHO OINEpPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAUMBIE
(bopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH TMOHITHSIMH: CHCTEMa U COBOKYIMHOCTh YpPaBHCHHU U HEPABEHCTB,
PaBHOCHJIIBHBIE CHCTEMBl M CHCTEMBI-CIICJICTBUS, HAXOJUTh PEMICHUS CHUCTEMBI U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTeNIbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

peuiarb paloHasibHbIe, UppalOHAaIbHBIE, MOKa3aTebHbIE, norapudmuyueckue u
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COJCPIKAIINE MOIYJIA U TTapaMEeTPhL;

MPUMEHSITh TpadUUecKre METOABl JUIsl PEUICHUS YpaBHEHWH M HEPaBEHCTB, a TaKXKe 3a1ad C
napaMmeTpamu;

MOJIETIUPOBaTh pEajbHbIE CUTyallUM Ha fA3bIKE aiureOpbl, COCTaBIATH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 33/1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOEIN C UCIOJIb30BAHUEM
amnmapara anreOpsl, HHTEPIPETUPOBATH IMOTYICHHBIN pPe3ybTar.

DOYyHKUMH U TPapuKu:

CTPOUTH TpapUKd KOMHO3UIHMH (PYHKIUNA C TOMOILNBIO 3JIEMEHTApHOTO HCCIEIOBAHUS M CBOWCTB
KOMITO3UITNH IBYX (DYHKIIUN;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHCHHUI U HEPABCHCTB HA KOOPJIMHATHON TUIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh (PYHKUIUU AJI1 MOJICTHUPOBAHUS U HCCIIEIOBAHUS pealbHBIX MPOILIECCOB.

Hayana MmaTeMaTH4eCKOro aHaIn3a:

WCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIICIOBAHUS ()YHKITUN HA MOHOTOHHOCTB U DKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS (PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXK/IEHUS HAWIYYIIEero PeHIeHHs] B MPUKIAJHBIX, B TOM UYHUCIE
COITMANIbHO-9)KOHOMHYECKUX, 3aJauax, JUIs ONpPEACNCHHS CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOTO
dhopmymoit wim rpapukoM;

CBOOOJHO OMNEpHpOBaTh MOHATUSAMHU: TepBooOpa3Hasi, OMNpeNelNEHHbI HHTerpai, HaXOIUTh
MepBOOOpa3HbIE dTIEMEHTAPHBIX (YHKIMI U BEIYUCIATH HHTErpal o ¢popmyne Hetotona-JleliOnma;

HaXOJUTh IUIOMIAIN IIOCKUX (GUTYP U 00BEMBI TEJI C TOMOIIBIO HHTETPaa;

UMETh TPEJCTaBICHHE O MAaTEeMAaTHYECKOM MOJCIUPOBAHUU HA TPUMEPE  COCTABJICHHUS
nuddepeHInaTbHbIX YPaBHEHHI;

pemars NpUKJIaJHbIe 337aud, B TOM YHCIE COIUAIBHO-IPKOHOMUYECKOTO M (PU3UYECKOTO XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHaJIH3a.

TEMATHYECKOE IINTAHUPOBAHUE
aaredpa m HayaJa aHanu3a 11 kaace

1 IloBTOpEeHHE 7 6 1
1.1 DyHKIIMY, UX CBOMCTBA U rpaduku 1 1
1.2 | TpuroHoMeTpuYecKne ypaBHEHUS U HEPABEHCTBA 1 1
1.3 | IlpousBonHas, ee NpHUMeEHEHHe 1 1
1.4 | IlpousBosHas, ee NpUMEHEHHE 1 1

1.5 | BXxogHasi MOHUTOPWHIOBas padoTa 1 1
1.5 | Pemenue 3amau EI'D 2 2
I'naa MHoro4wieHsl 7 7




1.1 | MHOro4jeHsl OT OAHOH NepeMeHHOMN 3 3

1.2 | MHoroueHbl OT HECKOJIBKUX TEPEMEHHBIX 2 2

1.3 | YpaBHeHHs BBICIINX CTEIICHEH 2 2
2 I'maBa 6 CreneHu U KOPHHU 23 21 2

2.1 | TloHaTre KOpHS n-1i CTETICHH U3 JICUCTBUTEIHHOTO YHCIa 2 2

2.2 QOyHKIMH y = %/x , ux cBoiicTa u rpaduxu 3 3

2.3 | CBolCTBa KOpHS /-1l CTETICHU 3 3

2.4 | TlpeoOpa3oBaHue BBIPAKECHUM, COACPIKAITIX PATHUKAIIBI 4 4

2.5 | Ob6o61ieHne NOHATHUS O MOKa3aTese CTeNeHU 3 3

2.6 | CreneHnble (QyHKIMH ,MX CBOWCTBA U TpapUKH 3 3

2.7 | Pemenne uppamoHaIbHBIX YPaBHEHU U HEPABEHCTB 1 1

2.8 | V3Bnedenue KOpHEH U3 KOMIIJICKCHBIX YHCEI 1 1

2.9 | KonrpoabHas padora Ne 1 Crenenu u kopHu. CteneHHbple QyHKIUHA 1 1

2.10 | KonrpoubHas padora 3a 1 nonxyroaue (npoduibHbIA YPOBEHb) 1 1
3 IToka3aTenbHas u Jorapupmuyeckasi GyHkuuu 30 27 2

3.1 [ Iloka3arenbHas QyHKIUS, €€ CBONCTBA U rpaduK 3 3

3.2 | Pemenune nmpocreiimmx nokasareabHBIX YpPaBHEHUH 1 HEPABEHCTB 3 3

3.3 | KonTpoasnas padora 3a 1 nonyronue (0a30Bblil ypOBEHb) 1 1

3.4 | Tlonarue norapudma 2 2

3.5 | dynkuus y =log, X, ee cBoiicTBa u rpadux 2 2

3.6 | CoiicTBa Jorapu¢pmon 4 4

3.7 | JlorapudmMuyeckue ypaBHEHHS U CUCTEMBI 3 3

3.8 | JlorapupMuyeckue HEpaBEHCTBA M CHCTEMBI 4 4

3.9 | Ilepexon Kk HOBOMY OCHOBaHHIO Jiorapudma 2 2

3.10 | luddepennmpoBanue noka3aTebHOM 1 JorapuGMUIecKoil GyHKIMH 3 3

3.11 | KourpoabHas padora Ne 3 IlokaszarenbHas 1 JorapupmMuydeckast QyHKINH. 1 1
4 I'nmaBa 7 IlepBooGpa3Has 9 7 2

4.1 | Onpenenenue nepBooOpa3zHON U €€ OOIIHIT BUT 1 1

4.2 | poGublii 3x3ameH B hopme ET'D 1 1

4.3 | Tabauia nepBooOpa3HbIX. [IpaBuiia HaX0XKAEHUS IEPBOOOPA3HBIX. 1 1

4.4 | TlonsiTue ornpeieIeHHOTO HHTErpaa 3 3

4.5 | [Inomanp KpUBOMMHEHHON Tpanenuu 3 3

4.6 | KonTpoJbHas padora Ne 4 [lepBooOpa3Hasi M MUHTErpaj 1 1
5) IF'naBa 8 DiieMeHTHI MaTeMaTH4YeCKOii CTATUCTHKHU, KoMOuHaTopuku u | 10

TEOPUH BEPOATHOCTEH

5.1 | Cratuctuueckas 00paboTKa JaHHBIX 2 2

5.2 | lIpocTeiinie BepOsSTHOCTHBIE 3a/1a41 2 2

5.3 | Coueranus u pazMenieHus 2 2

5.4 | ®opmyna 6mHOMa HproToHA 1 1

5.5 | CnyyaiiHble COOBITHSI M UX BEPOSITHOCTH 2 2

5.6 | KonTpoabHasi pa6ora Ne 5 KomOnHaTOpuKa 1 TEOPHs BEPOSITHOCTEH 1 1
6 I'naBa 9 YpaBHeHusi u HepaBeHcTBa. CHCTEeMBbI ypPaBHEHUI 1 30 28 1

HEpPaBEHCTB

6.1 | PaBHOCHIBHOCTH ypaBHEHHIA 4 4

6.2 | Obmme MeToapl penieHus ypaBHEHHMA 5 5

6.3 | PemmeHune HepaBeHCTB C OHON MepeMeHHON 4 4

6.4 | PemreHne HEpaBEHCTB C MOJYJISIM 2 2

6.5 | YpaBHeHUs C ABYMS IEPEMEHHBIMU 3 3

6.6 | HepaBeHcTBa ¢ 1BymMs mepeMEHHBIMA 3 3

6.7 | Cucremsl ypaBHEHUH 3 3




6.8 | Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUI 3 3
6.9 | YpaBHEHHS 1 HEpABEHCTBA C TapaMeTPaMU 2 2
6.10 | KonrpoubHas padora Ne6 YpaBHeHUs, HEpAaBEHCTBA M CHUCTEMBI. 2 2
7 O060o61aee NOBTOPEeHNE 20 18 1
7.1 | Pemenue 3amay EI'D 4 4
7.2 | llpocTeiinye TPUrOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA 3 3
7.3 | Iloka3arenpHas QyHKIMSA. YpaBHEHUS U HEPABEHCTBA 2 2
7.4 | Jlorapudmudeckue ypaBHEHHS M HepaBeHCTBA. DYHKIUS 2 2
7.5 | IlpousBonHas 4 4
7.6 | IlepBooOpa3Hasi u MHTETpa 1 1
IIpomexxyTounasi arrecramus. TecTupoBaHue 1 1
7.7 | CraTucTuka 1 KOMOMHATOPUKA 3 3
Hroro wacos | 136 | 125 |11

YYEBHO-METO/MYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJIST VUEHUKA

Y4eOHUK B IBYX YacTAX: «AnreOpa v Havala aHanusa» noj pefakiueit A.I.MopakoBuua, 2 4acTb
3amaunuk Al'.Mopakosud u np. M3natensckuii mom «IIpocsemienuer, 2019t

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1.Y4yeOHuK B IByX 4acTsax: «AnreOpa u Hayana aHanuza» noj pegakuueit A.I'Mopakosuya, 2 4acTh
3anaunuk Al'.Mopakosuu u ap. MU3znarensckuii noM «lIpocsemenuer, 2019r

2.KonTponwsHbie paboTsl : AnreOpa u Hadana aHanu3a A.l.Mopakosud, E.E. Tynsunnackas
3.Meroanyeckoe nocobue: Anredpa u Hauana aHanuza A.I.Mopakosuu

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" deaepalibHbIi TOPTAIL.
2. www.school.edu - "Poccwuiickuii 001ieo0pa3oBarebHbIH mopTan'.



http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3

3. www.school-collection.edu.ru/ Equnas komnexius udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
4. www.mathvaz.ru - docke MIKOJILHOTO YYUTENS MATEMATUKH

JlokyMeHTalus, pabouue MaTepHabl Ui YYUTEIsT MaTeMaTHKH

5. www.it-n.ru"Cetb TBOpUecKuX yuuteneit"

6. www .festival.1september.ru ®ecruBans negarorndeckux uaei "OTKPHITHII ypOK"

IMPHUJIOKEHUA

---KOHTpOJIb yPOBHS 00y4eHHOCTH YU4eOHOro Kypca «AJredpa u HayaJja aHaau3a»  11kiace

BxonHas MoHuTOpHHTOBast paboTa

Kontponbnas padota No2 «CteneHHble GyHKITU

KonTponbnas padota Ne3 «[lokazarenpHble ypaBHEHUS M HEPABEHCTBA
Kontposbnas padota 3a 1 monyroaue (mpoduibHbINA UKW Oa30BbIi YPOBEHB)
KonTponbHas padota Ne6 «Jlorapupmuueckue HepaBeHcTa. JuddepenmpoBanue noka3zaTebHON 1
norapu@MuUecKor GyHKITHI

[Tpo6HsIit 5x3ameH B popme EI'I(6a30BbIi, MpopHUILHBIN YPOBHH)
KonTponbnas padota Ne8 «KomOuHaToprka 1 TeOpus BEPOITHOCTE»
Kontponbnas padora N9 «PaBHOCHIBHOCTD ypaBHEHUI

KonTponbnas pabota Nel0 «YpaBHEeHUS, HEpaBEHCTBA U CUCTEMBI»
[Tpomexyrounas arrectanus. TectupoBanue B popme EI'D

----- 1.01eHKa YyCTHBIX OTBETOB YHYAIINUXCH 10 MaTeMaTHKe

Omeem oyenusaemcs OMmmemKou «5», eciu yueHux:

® [I0JIHO PacKphLI COJep)KaHNe MaTepuaia B 00beMe, IPeAyCMOTPEHHOM IIPOrPaMMOi;

® M3JI0KWJI MaTepral rPAMOTHBIM SI3bIKOM B OINIPEAEICHHON JOrM4eCKOM MOCIe10BaTEIbHOCTH, TOUHO
UCIOJIb3YSl MATEMATHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

e NIPaBUJILHO BHINIOJHWI PUCYHKH, UEPTEKHU, TPapUKH, COTYTCTBYIOIINE OTBETY.

® [10Ka3aJl yMEHHUE WUTIOCTPUPOBATh TEOPETUUYECKUE TIOJI0KEHUSI KOHKPETHBIMU IPUMEPAMHU, TIPUMEHSAThH UX
B HOBOW CUTYallUU IIPH BBITIOJHEHUH NTPAKTUYECKOTO 3a1aHUs;

® [IPOJIEMOHCTPUPOBAJ YCBOECHHE paHEe U3yYEHHBIX COMYTCTBYIOUIUNX BOIIPOCOB, CHOPMUPOBAHHOCTD U
YCTOWYMBOCTbh UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHUN U HaBBIKOB;

® OTBEYaAJI CAMOCTOATENIbHO 0€3 HABOSIIUX BOIPOCOB YUUTEIIS.

® BO3MOYKHBI O/IHA - JIB€ HETOYHOCTHU IIPHU OCBEIIEHUH BTOPOCTETIEHHBIX BOMPOCOB UJIM B BBIKJIAKAX,
KOTOpBIE€ YUEHUK JIETKO UCIPABUII IO 3aMEYAHUIO YUUTEIS.

Omeem oyenusaemcsi Ommemrou «4», eciu o y0oeiemeopsem 6 0CHOBHOM MPeOOBAHUAM HA OYEHKY «I»,
HO RPU SMOM UMeem 0OUH U3 HeOOCMAMKOS.

® B H3JI0’KEHUU JOMYIIEHbI HEOOIbIINE TPOOeNbl, HE UCKAa3UBIINE MAaTEMAaTHUECKOE COJIepKaHNEe OTBETA,
e JIOMYIIEHBI OJIUH — JIBA HE0YETa IIPU OCBEIIEHNH OCHOBHOTO COJIEpKaHHs OTBETA, UCIIPaBJICHHBIE 110
3aMEUYaHUI0 YUUTEs;

e JIOMYIIEHBI OITMOKa MK OoJiee IByX HEJOUETOB IIPU OCBEIIEHUH BTOPOCTENIEHHBIX BOIPOCOB MIIH B
BBIKJIa/IKaX, JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO YUUTETIS.

Ommemxa «3» cmasumcsi 8 C1e0yIouux CLyuasx:

® HEMOJHO WJIN HENOCIEI0BaTEIbHO PACKPBITO COJAEPKAHNE MAaTEpHaa, HO IOKa3aHo 001ee TOHUMaHUe
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTaTOUHbIE [Tl TalbHENIIEro yCBOEHUSI IPOrPaMMHOTO
Mmarepuaina (onpeaeneHubie «TpeOoBaHUSIME K MATEMaTHIECKOW TIOATOTOBKE YYAIIUXCSI»);

® MENUCH 3aTPYAHECHUS WU TOMYIIEHbI OIIUOKHU B ONpeIeTICHUH MMOHATHI, NCIIOJIb30BaHNUN
MaTEMaTHYECKON TEPMUHOJIOTUH, YEPTEKAX, BBIKIIA/IKaX, UCIIPABIEHHBIE NIOCIIE HECKOJIBKUX HABOIAIINX
BOITPOCOB YUHTEJIS;


http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
http://www.it-n.ru/
http://festival.1september.ru/

® YYEHUK HE CIPABUIICSA C IPUMEHEHUEM TEOPUH B HOBOM CUTYallMU NP BHIMOJHEHUH MPAKTHUYECKOTO
3aJlaHusl, HO BBIMOJIHIII 3aJjaHusI 00513aTEIHbHOT0 YPOBHS CIIOKHOCTH T10 IaHHOM TeMe;

® [P U3JI0KEHUH TEOPETUIECKOT0 MaTepHasa BISIBIICHA HEOCTATOYHASI CPOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

Ommemxa «2» cmasumcst 8 cle0VIouUx Cyuasx:

® HE PacKpbITO OCHOBHOE COZIEpaHUe yueOHOro Marepuaa;

¢ 00HapyKEHO HE3HAHHE UM HETIOHUMaHNe YYEHUKOM OOJIbIIel Wik HanboJsee BaKHOM YacTH y4eOHOro
MaTepuaia;

® JIOMYIICHBI OMIUOKHU B ONPEICICHUH MOHSATHH, IPH MCIIOIb30BAHHHA MAaTEMATHIYECKONH TEPMUHOJIOTHH, B
PHUCYHKaX, UepTekax Wiu rpadukax, B BHIKIAIKaX, KOTOPIE HE UCIPABIEHBI MOCIE HECKOIBKUX HABOISIINX
BOIIPOCOB YUHTEJIA.

----2.01leHKa MUCbMEHHBbIX Pa00T yYaIIMXCs M0 MaTeMaTHKe

OtmeTka «5» CTaBUTCS, €CIU: paboTa BHINOJIHEHA BEPHO U MOJHOCTHIO; B JIOTHYECKUX PACCYKACHUAX U
000CHOBAaHUH PEIIECHUS HET MPOOEIIOB U OMIMOOK; B PEIICHUU HET MaTEMaTHYECKUX OMMOOK (BO3MOXKHA
OJlIHa HETOYHOCTh, ONUCKA, HE SBJIAIOIIASACS CIEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro
MaTepuaia).

Otmetka «4» cTaBUTCS, €CIU: paboTa BHIMOJIHEHA MTOJHOCTHIO, HO 000OCHOBAHUS IIar0B PEIICHUS
HEJO0CTAaTOYHBI (€CIIM yMEHHE 000CHOBBIBAThH PACCYKICHUS HE SBIISIOCH CIICITUATBHBIM 00BEKTOM
MIPOBEPKH); AOMYIIEHA OJJHa OMIMOKa UM JIBa-TPHU HEJ0UETa B BHIKJIAAKAX, PUCYHKAX, YepTexax WiH
rpadukax (eciu 3Tu BUJIbl paOOThI HE SIBISUIUCH CHELMATIbHBIM 00bEKTOM MPOBEPKH); BHIIIOIHEHO 0€3
HEJIOYETOB He MeHee 3/4 3a1aHuil.

OtmeTka «3» CTaBUTCS, €CITU: JIOMYIIEHBI 00JIee OHOW OIMOKHU WM 0OJiee TPEX HEJ0UYETOB B BBIKJIA/IKAX,
yepTekax Win rpadukax, HO y4yaliuiics BlajeeT 00s:3aTeIbHBIMI YMEHUSMU 110 IpOBepsieMoii Teme; 0e3
HEJI0UETOB BHITIOJIHEHO HE MEHEE MTOJIOBUHBI PaOOTHI.

OtmeTKa «2» CTaBUTCS, €CITU: IOMYIIEHBI CYIIECTBEHHbIEC OIIMOKH, MOKA3aBIINEe, YTO YUAIIUNUCS HE BIAICET
00s13aTeTbHBIMA YMCHHSIMHE 110 JIAHHOM TeMe B TIOJTHOW Mepe; MPaBUIBLHO BBITIOJTHEHO MEHEE ITOJIOBHHBI
paboThl

----3.01eHka padot yuamuxcs no marematuke 1D B 11kiacce

Ba3oBblii ypoBeHb
Pa6ora 6a3oBoro ypoBHs coctout u3 20 3aganuil. MakcumaabHOE KOJUYECTBO OALIOB,

KOTOPOE MOXKET TMOIYYUTh IK3aMEHYEeMbIii 6230BOT0 YPOBHS 32 BBHIIIOJHEHHE BCEW IK3aMEHAIIMOHHOM
pabotsl — 20 Gamos.

Oob1iee Bpems sk3ameHa 3 yaca 55 MuH (235 MUHYT).

IIxana nepecyéra cyMMapHOro 0a//1a 3a BbINOJHEHHUE IK3aMEeHAIMOHHOI PadoThI B L1€JIOM B
OTMETKY N0 MaTeMaTHKe
Oob1ee Bpems sk3amena 3 daca 55 MuH (235 MUHYT).

OTMeTKa N0 NATHOALJILHOM HIKAJe Mo 2» 3» «y «5»
MaTeMaTHKe
OO6mmit 6ami 3a paboTy B 1EJIOM 0-6 7-11 12-16 17-20

[TepBuunbie Gamnsl 6a3oBoro ypoBHs EI'D mo maremaruke He MepeBOAATCSA B TECTOBbIE 1O CTOOAIHHOMN
cucTeme

IIpodunibHbIi YPOBEHD
PaGota npoduabHOro ypoBHs cOCTOUT U3 2 yacTeit u conepxkut 18 3amanmii. C nmepBoro mno
11 3agaHust OTBETOM SIBIISICTCS IIEJIOC YUCIIO MIIM KOHEYHAsS JCCITHYHAS APOOb, TJIe KaX10e 3aJaHke
orieHuBaercs B 1 6amn. Bo BTopoit yactu coaepKutcs 7 3ajaHuil MOBBIIIEHHOTO YPOBHS CIOXHOCTH:
saganusa Nel3-150omnenuBarorcs B 2 0aiuia kaxmoe, Nel6-17 - B 3 Oaimra kaxmoe, Nel18-19 - B 4 Oaymta



Kakgoe. MakCUMalIbHOE KOJIMYECTBO OANIIOB, KOTOPOE MOKET MOMYyYUTh IK3aMEHYEeMbIi 0a30BOT0 yPOBHS
3a BBINTOJTHEHUE BCEH DK3aMEHAIMOHHOM paboThl — 32 Oasa.
HCO6XOHHMBIﬁ MHWHUMYM IO MAaTCMAaTUKEC IJId TOTO, t-ITO6I>I pacCuUUThIBATh HA MOCTYIJIICHUEC, TAC
TpedyeTrcs NpodUIBHBIN YPOBEHB - 3TO 6 MIEPBUYHBIX 0AJIIOB.
Ikaja nepecyéra CcyMMapHOro 6ajJjia 3a BbINOJHEHHE YK3aMeHAIIMOHHOI PadoThI B 11€JIOM B
OTMETKY M0 MaTeMaTHKe

OTMeTKa 10 NATHOAJILHOMN HIKAaJIe o

«2»

«3»

«dy»

«5»

MaTeMaTHuKke
ITepBuunbIil 6asn 0-4 5-9 10-14 15-32
TecToBbli Oasa 0-22 27-46 52-68 70-100
IlepeBo HaOpaHHBIX TEPBUYHBIX 0ATIIOB MPOGHUIBHOI0 YPOBHS B CTOOATBHYIO
Ilepeu | TectoBel | IlepBuunbl | TectoBsl | IlepBuunbl | TectoBbl | IlepBuunbiii | TectoBel | IlepBuunbl | TecTOBEBI
YHBIN i i i i 51 51 i i
0 0 7 39 14 68 21 82 28 96
1 6 8 42 15 70 22 84 29 98
2 11 9 46 16 72 23 86 30 100
3 17 10 52 17 74 24 88 31 100
4 22 11 58 18 76 25 90 32 100
5 27 12 64 19 78 26 92
6 34 13 66 20 80 27 94
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