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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrUI, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anreOpe W HavalaM MaTeMaTHYeCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCIHEeHUs», «DyHKIUU U rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUe 3aJaud W OIEepaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaslbHOTO MHpa, MIMPOKO MCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aroliuecs: OBIAJCBAlOT pPa3IMYHBIMA METOJaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNM (QYHKIIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PELICHUH MPHKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATUTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMM BCE pa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepural
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanu3a» oTBoauTCs 272 yaca: B 11 kimacce — 136 4acoB (4 4yaca B HEZIEINIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbubie u mensle yucia. [IlpumeHeHne MpU3HAKOB JETUMOCTH IEIBIX
yycell, HanOonbImuid oOmui aenutens (mamee — HOJ]) m HamMenblee ooOimee
kpatHoe (nanee — HOK), octatkoB o monynto, anropurMa EBkiauaa ass penieHus
3a/1a4y B LENbIX YUCax.

KommiekcHbie uucna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCU KOMIUIEKCHOTO uuciia. ApudMerndeckue omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxkeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHOW IUIOCKOCTH.
®dopmyna Myaspa. Kopau n-oif creneHu u3 KoMiuiekcHOTo uucia. [IpumeHeHue
KOMIUIEKCHBIX YHCEIT JJISl PeIeHUsT (PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CuctemMa ¥ COBOKYIMHOCTh YpaBHEHUW ¢ HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUsI. PaBHOCHIIBHBIC HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  ypaBHEHHM C  TTOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pelienne TpuroHoMeTpuyecKuX HEpaBeHCTB.

OcCHOBHBIE METOABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(DMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUIECKUX YPaBHEHUH.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeneHne  ypaBHEHMH, CHCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEeMaTUYECKUX 3a/lad M 3aJad W3 PA3JIUYHBIX OOJacTed HAyKH W peaTbHOU
AKU3HU, THTEPIPETALUS MTOTYyUYECHHBIX PE3YIbTATOB.

DyHKUUH U TPaPUKH

I'padpux xommosummu ¢ysknmii. ['eomerpudeckue o0pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpadUKH.

I'paduaeckre meTonmpl pemieHus ypaBHEHHMH W HepaBeHCTB. I 'padudeckue
METO/IbI PEILICHHUS 3a/1a4 C TapaMeTpPaMH.

Hcnonp3oBanue rpadukoB (YHKIUI [N WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpPBIE BO3HUKAIOT TPH PEHICHUU 3a7ad W3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATbHOMN KU3ZHH.



Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mpou3BOAHON K UCCIENOBaHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOoNbIIEr0o WM HAaUMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPENIEHUs B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoX1eHUs TepBOOOPa3HBIX.

HuTterpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucienue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOnua.

[IpumeneHnue uHTErpaja s HAXOXACHUS IUIOUIaAeH IIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemennit auddepeHMaIbHBIX ypaBHEHHE. MartemaTruueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIaTbHbBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTWKEHHUH B JIPYrUX HayKaxX, TEXHOJOTusiX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTIKEHHI HayKh U JEATEIbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyXICHHH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0OPOBOE THTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  ESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 Ha TMPOTSHKCHUH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71ad MAaTeMaTHUYCCKOW HANPaBICHHOCTH,

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJOTHUYECKONW KYJBTYPHl, TOHUMAaHHUE BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPHUPOJTHONW M COIMAITBHOMN
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHEC MATEMAaTHYECKMX 3HAHWWA JUIsI penieHus 3agad B 00JacTu
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIOCTYIIKOB M OIICHKA HMX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) IeHHOCTH HAYYHOI0 NMO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOW  TPAaKTHUKW, TIOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IUBHIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKAd M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCICIOBATCIIbCKYIO JIEATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPaBHEHHSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJACHHUIX W YTBEPXKICHUSX, Tpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh  HauOoiee  MOAXOASUMHA C  y4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHPOBaTH O000OIIEHUS M BBIBOJBI MO pPE3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHUJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJIaeMOU TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUS PE3yNIbTATOB ACSITEILHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATH OPTraHMU3aIMI0 COBMECTHON palOoThI, pachpenessiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucua 1 BBIYMCJICHHUSA:

CBOOOJHO OMEpHUPOBATH TMOHATHUSAMH: HATypaJIbHOE H 1EJ0€ YHCIIO,
MHOJKECTBA HATYpaJbHBIX M LEJNBIX YHCEJ, UCIIOIB30BaTh MPU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MceN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKinna;

CBOOOJHO OMEpPUPOBaTH TMOHSATHEM OCTaTKa TO MOMIYJIO, 3alHChIBAThH
HaTypaJbHbIE YHCJIA B PA3JIMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OMNEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILUIEKCHBIX YHCEJl, MPEJCTaBIATh KOMILJIEKCHBIE YHMCla B alreOpanveckoil u



TPUTOHOMETPUUECKON (PopmMe, BHIOTHATh apu(PMETHUECKHUE OMEepaIluy ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH TMOHSITUSIMU: HPPAIMOHANIbHBIC, TMOKa3aTeIbHbIE U
JorapuMUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoauMmblie  (GOpMynbl IS PEIICHHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYNMHOCTEW pallMOHAJIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKa3aTeJIbHbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBECHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATh rpaduuecKrue METOIbI JJIsl PEIICHHs] YpaBHEHUN W HEPABEHCTB, a
TaKXXe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldMd Ha S3bIKe alreOphl, COCTABIATH
BBIPAKEHUS, YPABHECHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJlayH,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MMOJYUYCHHBINA PE3YJIbTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TCEOMETpHYECKHe oO0pa3sl ypaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATh TMOHATUAMHU: TpapuKH TPUTOHOMETPUUCCKHUX
dynKImi;

OPUMEHATh (QYHKIHHM 11 MOJACIMPOBAHUS M KCCICIOBAHUS pPEATbHBIX
MIPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajau3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbBIIIee 3HAaUCHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dlIEro pPELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-)KOHOMHYECKMX, 3ajadax, JuJIs
ONIpENIENICHUs] CKOPOCTH U YCKOpPEHHsS Ipolecca, 3aJaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO ONEpUpPOBaTHh MOHATUSIMH: TMEPBOOOpa3Has, ONpPEaeIEHHBIM
MHTErpaj, HaXOAWUTh IEepPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKIUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJICIIMPOBAHUHA Ha IpPUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 I/IccneILOBaHI:Ie (GYHKIHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hast ¥ HHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTprudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl palioHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapHU(PMUUECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapaMmeTpaMu 16 1
9 HOBTOPSHI/IC, o0o011eHue, cucreMaTu3anus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




CHOCOBBI OLEHKHU JJOCTUXXEHUI

JUis OleHHMBaHMS TPEIMETHBIX pE3yJNbTaTOB MO Yy4eOHOMY MpeaMETY
«MaremaTuka»  ONpENEIEHO  IIATh  YPOBHEHM  JOCTHIKEHMH  ydYalluXxcs,
COOTBETCTBYIOIINX OTMETKAaM OT «5» 10 «1».
ba30BbIil ypOBEHb HOCTHUKEHUN — YPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOCHHUE
y4eOHBIX JEWCTBUU C OMOPHOW CHUCTEMOW 3HAHMM B paMKax juarna3oHa (Kpyra)
BbIIENIEHHBIX 3aj1a4. OBnajeHue 0a30BbIM YPOBHEM SIBISIETCA OOCMAMOYHLIM IS
OpOJOJKEHUsT OOy4YeHMs] Ha Cleaylolled CTylneHu oOpa3oBaHUs, HO HE IO
npouIbHOMY HamnpaBiieHHi0. JlOCTHKeHUI0 0a30BOr0 YpOBHS COOTBETCTBYET
OLICHKA «YAOBJIETBOPUTEIBHOY (MJIU OTMETKA «3», OTMETKA «3aU4TECHO).
[IpeBbinienre 0a30BOr0 YpOBHS CBUAETEIBCTBYET 00 YCBOCHUH OMOPHOM CHCTEMBbI
3HAHWM Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBIIAJICHUSI YUE€OHBIMU JEHCTBUSMH,
a Takxke 0 Kpyro3ope, mupore (Wiu uzdupartenbHOCTH) uHTEpecoB. LlenecooOpazno
BBIJICJIUTH CJEAYIOIIME BA YPOBHS, IPEBBIIIAIOIINE 0a30BbIN:

* TIOBBILICHHBIM ypOBEHb JOCTHKEHUS IUIAHUPYEMBIX pPE3YyJbTAaTOB, OLCHKA
«XOpoII0» (0OTMETKA «4»);

* BBICOKMHI YPOBEHb JOCTWKECHHS IUIAHUPYEMBIX PE3yJIbTATOB, OLEHKA «OTIMYHO»
(oTMeTKa«S»).

IIOBBIIEHHBIN W BBICOKMI YPOBHHU JOCTHXKEHHUSI OTIIMYAKOTCSA [0 IMOJIHOTE
OCBOCHHUS TNIAHUPYEMBIX PE3YJIbTATOB, YPOBHIO OBJIAICHUS YUCOHBIMU JICUCTBUSIMU U
c(hopMHUPOBAHHOCTHIO HHTEPECOB K JTAHHOW IIPEAMETHOM 00J1acTH.

NuauBuayanbHble  TpackTOpuH OOy4YeHHsS OO0y4aroluxcs, JIEeMOHCTPUPYIOIINX
MOBBIIICHHBI W BBICOKHH YPOBHH JIOCTHIKCHHM, IejecooOpa3Ho (OpMHUPOBATH C
Y4E€TOM HMHTEPECOB ITHX OOYyYaIOIUXCS U WX IUIaHOB Ha Oynymiee. [lpu Hammaun
YCTOWYUBBIX MHTEPECOB K Y4€OHOMY MpPEAMETY U OCHOBATEIHHOM TMOJATOTOBKH IO
HEMY Takue O0ydYaroluecss MOTyT ObITh BOBJICUEHBI B MPOCKTHYIO JEATEIHHOCTH 10
MpPEeIMETy U COPUEHTUPOBAHBI HA MPOAOIKEHHE OOyUYeHHUs B CTapIIMX KIAccax Io
JaHHOMY TIPODHITIO.

JInst onucaHusi MOATOTOBKH OOYYaloIIMXCs, YPOBEHb JOCTHXKEHUN KOTOPBIX HUKE
6a30BOr0, 1e1eCO00Pa3HO BHIICIUTH TAK)KE J1BA YPOBHS:

* HU3KUWA YpPOBEHb JOCTHXKEHUH, OILEHKa «IIoXo» (oTMeTKa «l», «2»), He
JNOCTH>KEHUE 0a30BOro ypoBHSI (NMOHUKEHHBIM W HU3BKUNA YPOBHHM JIOCTHUXKEHHIN)
dukcupyercsi B 3aBUCUMOCTH OT 00bEMa M YPOBHS OCBOCHHOTO MU HEOCBOEHHOIO
COJiepKaHusl IpeIMETA.



Kak mpaBuiio, moOHM>KXEHHBIN YPOBEHb JOCTUXKEHUM CBUIETEIBCTBYET 00 OTCYTCTBUH
CUCTEMATHYECKOM 0a30BOI MOATOTOBKH, O TOM, YTO OOYYAIOIIMMCSI HE OCBOEHO JIaXe
W TIOJIOBUHBI IUIAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBaWBAECT OOJBUIUHCTBO
oOydJaromuxcs, O TOM, YTO HMEIOTCS 3HA4YUTENIbHbIE TIPOOENIbl B 3HAHUSIX,
nanpHeiiee oOydeHue 3arpyaHeHo. [Ipu 3ToM 00yuaromuiicss MOXKET BBIIOTHSTH
OTJICJIbHBIC 3a/laHUsl TOBBIIIEHHOTO ypoBHS. JlaHHas rpymma oOydarouuxcs (B
cpenHeM B xone oOyueHus cocrtapisiomas okoino 10 %) TpeOyeT creuualbHON
JMArHOCTUKU 3aTPYJHEHUN B 00ydeHUHU, MPOOEIIOB B CUCTEME 3HAHWUU U OKa3aHUS
L[eJICHANPABIEHHON TOMOIIU B JOCTUXKEHUU 0Aa30BOT0 YPOBHS.

Huzkuii ypoBeHb OCBOCHHUS IJIAHUPYEMBIX PE3YJIHTATOB CBUIACTEILCTBYET O HATMYUU
TOJIBKO OTJZICNIbHBIX (hparMEHTApHBIX 3HAHHWKM MO MpEeaMeTy, JajbHellnee 00ydeHHe
MPaKTUYECKH HEBO3MOXXHO. OOydYaromumcsi, KOTOpbIe JIEMOHCTPUPYIOT HHU3KUN
YPOBEHb JOCTHXKEHUM, TpeOyeTcs CreluaibHas MOMOIIL HE TOJBKO IO y4eOHOMY
npeaMeTy, HO U TI0 (POPMUPOBAHKIO MOTUBAIIMHU K O0YUYCHHIO, PA3BUTHIO MHTEpECa K
U3y4aeMoM MpeaMETHON 00JIaCTH, MOHMMAHUI0 3HAYUMOCTHU MPEMEeTa JIJIsl KUZHHU U
np. Tolbko Hagu4Yue TMOJOXKUTEIHPHON MOTHBAIMM MOXET CTaThb OCHOBOM
JUKBUIAIMU MMPOOETIOB B 00YUYEHUHU JIJIsl TAHHOM TPYIIIBI 00YyJarOInXCs.

Dopmbl KOHmMpoOAA: YCTHBHIA OTBET, KOHTPOJbHAsL paboTa, caMOCTOsITeNIbHAs padoTa,
MaTEeMaTUYECKUU TUKTAHT, TECT (MMPOBOAUTCS B paMKax ypoka 5-10 MUHYT)

HopMbl OIIEHOK THCBMEHHBIX paboT (KOHTpOJIbHAs paldoTa, camMoCTOsSTEIbHAs
paboTa, TeKyIas NucbMeHHas padoTa) mo marematuke B V—VI kimaccax
Conepxanne u o0BEM Marepuaina, BKIIOYAEMOTO B KOHTPOJBHBIE MHUCHMEHHBIC
paboThl, a TakXke B 3aJaHHs [JIs TOBCEIHEBHBIX IHCHMEHHBIX YIPAKHEHUH,
OTIPEIEIISIIOTCS. TPEOOBAHUSAMHU, YCTAHOBJICHHBIMUA 00pa30BaTEIbHON MPOTPAMMOM.

[To xapakTepy 3agaHuil MUCbMEHHBIC PaOOTHI COCTOST: a) TOJIBKO M3 MPUMEPOB; O)
TOJILKO U3 3a]1a4; B) U3 3a]]a4 U PUMEPOB.

Onenka NMUCHMEHHOW PAaOOTHI OMpENENseTcs ¢ YYETOM MpEeXkIe BCero e¢ oOIero
MaTEeMaTUYECKOTO ypPOBHS, OPUTHHAIBHOCTH, MOCIIEIOBATEIHLHOCTH, JOTUYHOCTH €€
BBITIOJTHCHUS, a TAKXKE YKCIIa OMMOOK U HEJIOYCTOB M KadyecTBa OpOpMIICHHS PaOOTHI.
Ommbka, nosmopsaowascs B ONHONW paboOTe HECKOIBKO pa3, pacCMaTPUBAETCS Kak
0O0HA owudKa.

3a opgoepaguueckue owubky, NONMYINICHHBIE YYEHUKAMH, OIEHKA He CHUNCAeMmCs,
00 opdorpadudecknx ommOKax JOBOJUTCS JO CBEIACHUS MPEMOJABATENS PYCCKOTO
s3pika. OMHAKO OmMMOKW B HAMWCAHUHM MAMeMamuyecKux mepmMuHos, YxKe
BCTPEYABIIMXCSA NIKOJBHUKAM KJIACCa, JOJDKHBI YYUTBHIBATBCS KaK Hedoueémvl B
pabore.



Ilpu oneHke MUCbMEHHBIX PadoOT MO MaTeMaTHKE PAa3JIHYAlT 2pyovle ouiuoKuU,
OWUOKU U HeOoUembl.

I'pyovimu B V—VI Kknaccax cuMTaroTcsl OIIMOKH, CBSI3aHHBIE C BOIMPOCAMH,
BKIIIOUCHHBIMU B «Tpebosanus K ypoHI0 NOO20MOBKU OKAHYUBAIOWUX HAYATLHYIO
wixonyy 00pa30BaTENbHBIX CTAaHAAPTOB, a TAKXKE IMOKAa3bIBAIOIIUE, YTO YUYCHHUK HE
YCBOWJI BOMPOCHI M3YYEHHBIX HOBBIX TE€M, OTHECCHHBIC CTaHIApTaMH OCHOBHOT'O
oO1rero 00pa3oBaHMs K YUCITY 0053aTeNbHbIX /ISl YCBOGHUS BCEMH YUYEHUKAMH.

Tak, Hanpumep, K TpPyObIM OTHOCSITCSI OIITUOKH B BHIYUCIICHUSIX, CBUJICTEIIbCTBYIOIINE
0 HE3HAHUU TAOJUIIBI CIIOKEHUS WIM TaOIUIbIl YMHOKCHUS, CBS3aHHBIC C HE3HAHUEM
aJIrOpuTMa MUCHbMEHHOTO CJIOKCHHS M BBIUUTAHUS, YMHOXKCHUS U JICJICHUSI HA OJTHO-
WIM JBY3HAYHOE€ YHCJIO W T. I., ONIMOKH, CBHUJCTCIHCTBYIOIIME O HE3HAHUU
OCHOBHBIX (DOpMYJI, TPaBUJI U IBHOM HEYMEHUU UX MTPUMEHSITh, O HE3HAHUHU TTPUEMOB
peleHus 3a7a4, aHaJIOTUYHBIX paHee U3yUYCHHBIM.

Ilpumeuanue. Ecnu rpy0as ommbKa BcTpeyaeTcsi B paboTe TOJIbKO B OJHOM Cllydae
U3 HECKOJIbKUX aHAJOTUYHBIX, TO MPU OIEHKE PAbOThI 3Ta OMIMOKAa MOXKET OBITh
npupaBHEHA K HETpyOoi.

[Ipumepamu  HeepyOvix  OMIMOOK  SIBIAIOTCS:  OIIMOKH, CBA3aHHBIE C
HEJOCTATOYHO TOJIHBIM YCBOCHHEM TEKYIIero y4eOHOro marepuaia, He BIIOJHE
TOYHO C(HOPMYJIMPOBAHHBIA BONPOC WM TIOSICHEHUE TpU PEHICHUH 3aayuH,
HETOYHOCTH MPHU BBINOJHEHUH T€OMETPUUECKUX TOCTPOEHUN U T. II.

Heoouémamu  cuWtaroTcs  HEpAlMOHANbHBIE  3alUCH  TMPU  BBIYUCIICHUSAX,
HEpalMOHAIbHBIE TPUEMBI BBIYHCICHUH, MPEeoOpa30OBaHMK W pEIICHWH 3ajaad,
HEOpE)KHOE BBIIOJIHEHUE YEpPTeKEeW W CXeM, OTACNIbHbIE TOTPEIIHOCTH B
(dbopMynHpOBKE MOSCHEHUS WU OTBETa K 3aaaue. K HegoueTtaM MOKHO OTHECTH U
JIpyTrHe HEIOCTaTKW PAaOOThI, BBHI3BAHHBIC HEIOCTATOYHHIM BHUMAHHUEM YYaIIUXCH,
HAIMpUMEP: HEMOJHOE COKpalleHWe Ipo0ed WM YJICHOB OTHOIICHUS; OOpalieHue
CMEIIaHHBIX YHCENl B HEMPABUIBHYIO IPOOb MPHU CIOKEHUU W BBHIYMTAHHUH, TPOIYCK
HAaWMEHOBAHUI; MPOMYCK YHCEN B MPOMEXKYTOUYHBIX 3aIUCSAX; MEPECTaHOBKa IUGD
MIPY 3aIMMCH YHCEIT; OMIMOKH, TOMYIIEHHbIE TIPU MePENUCHIBAHUY U T. II.

OueHka NUCBMEHHON pal0OThl MO BBIMOJHEHUIO BBIYUCIUTENBHBIX 3aJaHUld U
anreOpanyecKkux npeoopazoBaHuil

Buicokuit ypoeenv (ommemka «5») craBuTca 3a O€3yKOPHM3HEHHOE BBITOTHEHHE
MMACBMEHHON paboThI, T. €. a) €CIM PEIICHHe BCeX NMPUMEPOB BEpHOE; 0) eclii Bce
JNEUCTBHS U peoOpa30BaHUS BBIMOJIHEHBI MPABUIIBLHO, O€3 OMIHUOO0K; BCE 3aMKMCH X0/1a
pelIeHUs PaCIOIOKEHbI MOCIIEIOBATENIbHO, a TaKXKe ClelaHa MPOBEpKa pEILICHUS B
TeX clly4asx, Korja 3To Tpedyercs.



Iogvruennutit yposenv (ommemka «4») craBuTCs 3a pabOTy, KOTOpasi BHIOJIHEHA B
OCHOBHOM TMpaBWIbHO, HO JONyIleHa ojaHa (HerpyOas) omuOKa WU JABa-TPU
HEJ0YETA.

ba3zoevtit yposenv (ommemrka «3») CTaBUTCS B CIEYIONINX CIyYasX:

a) ecnu B paboTe mMeeTcs OJHA TpybOas ommbOka W He OoJjiee OJHOM HerpyOoi
omnOKu; 0) Mpy HATMYUU OJHOU rpyOOil OMIMOKKU M OTHOTO-ABYX HEJ0YCTOB; B) MpHU
OTCYTCTBUU TpyObIX OLIMOOK, HO MPH HAJUYUMU OT JABYX J0 YETHIPEX (HErpyObIX)
OLIMOOK; T) IPU HAJIMYUU JIBYX HErpyObIX OIIMOOK U HE Oosiee TPEX HEJAO0UYCTOB; 1)
OpU OTCYTCTBMM OUIMOOK, HO MPHU HAJUYMM YETHIPEX U 0oJiee HEJOUETOB; €) eClu
BEPHO BBHIMIOJIHEHO 00Jiee OJIOBUHBI 00beMa Bcell paboThl.

Huowce 6azo6020 yposenv (ommemka «2») CTaBUTCS, KOTJa 4YHCIO OIIMOOK
NPEBOCXOJUT HOPMY, MpPU KOTOPOH MOXKET OBbITh BBICTABJICHA MOJOXKUTEIbHAS
OLICHKA, WJIU €CJIU MPABUIILHO BBITIOJHEHO MEHEE 10/108UHbl BCEH pabOTHI.
Ipumeuanue. OT™METKA «5%» MOXKET OBITH MMOCTABJIEHA, HECMOTPS HA HAJIMYUE OJIHOTO-
IBYX HEJOYECTOB, €CJIM YYEHUK Jall OpPUTHMHAIBHOE pelleHUe 3a/aHuid,
CBUJIETENIbCTBYIOIIEE O €r0 XOPOIIeM MaTeMaTHUYEeCKOM Pa3BUTHH.

OuneHka NuCbMEHHOH PadoThI MO PelIeHUI0 TEKCTOBBIX 33124

Buoicokuit yposenv (ommemka«5») CTaBUTCS B TOM Clyyae, KOTJa 3ajiada penieHa
NPaBWIBHO: XOJ pEIICHUs 3aJadd BEpeH, Bce JEHCTBUS M Tpeodpa3zoBaHUs
BBIMIOJTHEHBI BEPHO M pAIMOHAIBHO; B 3ajaye, pelmaeMoil ¢ BONPOCaMU HIIU
MOSICHEHUSIMU K JIEUCTBUSIM, JJAaHBI TOYHBIE W MPaBWIbHbIE (HOPMYIUPOBKY; B 3a7a4e,
pelraemMoii ¢ TIOMOUIBI0 YypaBHEHHS, IaHbl HEOOXOAMMBIE TOSICHEHUS; 3aIllCU
NPAaBWIbHBI, PACIIOJIOKEHBI TOCIEOBATEIbHO, JaH BEPHBIM W HMCUEPIBIBAIOIINI
OTBET Ha BOMPOCHI 3a/lauy; clejaHa MPOBEpKa pelieHus (B TeX ciaydasx, KOrjaa 3To
TpedyeTcs).

Iogviumennotit yposenv (ommemka <«4») CTaBUTCS B TOM Ciydae, €CIH TIpH
MPaBUWIILHOM XOJI€ PEIICHUs 3a7a4d JOIMyIIeHa OHa Herpyoas onmmoOKa Wiu JIBa-TpH
HEJ04eTa.

bazoevlii yposenv (ommemrka «3») CTaBUTCA B TOM cllydae, €CIM XOJ PCIICHHS
MPaBWIBHBIN, HO: &) IOMYIIIeHa OIHa rpy0as ommbKa 1 He Ooyiee OHOM HEeTpyOoii; 0)
JoTyIIeHa ofHa Tpy0as ommOka u He Oojee NBYX HEIOYETOB; B) JOIMYIICHBI TPH-
4eThIpe HeTpyOble OMMOKHU IPH OTCYTCTBUH HEIOUETOB; T') JOIMYIICHO HE O0Jiee TBYX
HErpyObIX OMIHUOOK U TPEX HEOUYETOB; 1) MPU OTCYTCTBUU OMIMOOK, HO MPU HAITHUYHUU
0oJree TPEX HEJTOUYETOB.

Huxe 6a3z06020 yposenv (ommemka «2») CTaBUTCS B TOM Clly4ae, KOTIJa YHCIO
OomKOOK TMPEBOCXOAUT HOPMY, TpPH KOTOPOM MOXKET ObITh BBICTaBJICHA
MOJIOKUTEIbHASI OLICHKA.



Ilpumeuanus.

1. OtmeTka «5 » MOXET OBITh TMOCTaBJICHA, HECMOTPS HAa HAIUYME OMHCKH WU
HEJ0YCTa, €CIU yYEHUK J1ajl OPUTHHAIBHOE pEILICHHE, CBUACTEIbCTBYIOIIEE O €r0
XOpOIIIeM MaTeMaTHIeCKOM Pa3BUTHH.

2. TTonoxuTenbHas OIICHKA « 3 » MOXET OBITh BHICTABJICHA YUYCHUKY, BBHIITOJTHUBIICMY
paboTy HE MOJHOCTHIO, €CJIM OH 0€30IHO0YHO BBIMOIHUI 00Jiee MOJOBUHBI 00bEMa
Bcell paboThI.

Ouenka KOMOMHUPOBAHHBIX MUCHMEHHBIX PA0OT MO MaTeMaTHUKE.

[TucprmenHas paboTa Mo MaTeMaTUKe, MOJIeKAIasi OLICHUBAHUIO, MOXKET COCTOSATh U3
3aJ1a4 ¥ TpuUMepoB (KOMOWMHUpOBaHHas padota). B sToM ciiyyae mnpernogaBartelb
CHayaja JacT MPEIBApPUTEIIbHYIO OIICHKY KaKJOW 4YacTh paboThl, a 3aTeM OOIIYIo,
PYKOBOJICTBYSICH CJICTYIOIIHM:

a) ecnu o0e 4yacTu pabOThl OIIEHEHBI OJWHAKOBO, TO dTa OTMETKA JOJDKHA OBITh
oO1ieit 171s Bceit paboThI B 1IEJIOM;

0) eciu OLIEHKH YacTel pa3HITCs Ha OJUH Oaill, HapuMep, JaHbl OTMETKU «5» U «4»
Wil «4» U « 3 » U T. ., TO 32 paboOTy B I[EJOM, KaK MPaBUJIO, CTABUTCA HU3IIAS U3
JIByX OTMETOK, HO MIPH 3TOM yUUTHIBAETCSl 3HAUEHHUE KaXKJI0M U3 YacTeil padoThI;

B) HM3IIas U3 JBYX JaHHBIX OTMETOK CTAaBUTCS U B TOM Cllydae, €CJId OJHAa 4YacTb
paboThl oleHeHa OamoM «5 », a apyras — OamioMm «3 », HO B 3TOM Clydae
IpernoaBaTelb MOXKET OLEHUTh TaKylo paboTy B II€JIOM OamioMm «4» TpH yCIOBUH,
YTO OTMETKA «5» MOCTaBIICHA 32 OCHOBHYIO YacTh pabOTHI;

I') €CJIM OJHA U3 YacTel paboThl OlleHEeHa OAITIOM «5 » Wi «4», a apyras — OaioM
«2» umn «1», To 3a BCIO PabOTy B IIEJIOM CTaBUTCS Oaml «2», HO IpernojaBaTelb
MOKET OIICHUTh BCIO pabory OaimoMm «3 » MpH YCIOBUHM, YTO BBICIIAS M3 JABYX
JAHHBIX OIIEHOK IMOCTaBJIEHA 32 OCHOBHYIO YacTh pa0OTHI.

Ilpumeuanue. OCHO6HOI CUNTACTCS Ta YaCTh PabOTHI, KOTOpask BKIIOYAET OOJBIIHIA
Mo 00bEeMy WM HamOoJiee BaXKHBIM MO 3HAYEHHUIO MaTepHall N0 M3y4aeMbIM TeMaM
MIPOTPAMMBI.

OuneHka TeKylMX NMCbMEHHbIX pa0doT

[Ipu oleHKE TOBCETHEBHBIX OOydYalMMX paboOT 10 MaTeMaThKe YYHUTelb
PYKOBOJICTBYETCSI YKa3aHHBIMH HOpPMaMd OIICHOK, HO YYHUTHIBa€T CTEIEHb
CaMOCTOSITETTLHOCTH BBITIONHEHUS pPAa0OT ydYalmuMHUCSA, a TaKXke TO, HACKOJIBKO
3aKpeTUICH BHOBb M3y4YaeMbIil MaTepual.

Obyuarwowiue TUCbMECHHBIC  padompl, BBIIOJIHECHHBIE  y4YallUMHUCS  BIIOJIHE
CaMOCTOSITEJIbHO C MPUMEHEHUEM paHEe W3YUYEHHBIX U XOPOULO 3AKPENJIeHHbIX
3HaHUM, OIIEHUBAIOTCS MAK Jice, KaK U KOHMPOJibHble PAOOTHI.



Oobyuaroujue THUCbMEHHBIE padomul, BBHIIIOTHEHHBIE BIIOJHE CaMOCTOATEIBHO, Ha
TOJBKO YTO M3YyYEHHbIE M HEOOCMAmo4YHO 3AaKpenleHHvle TIpaBujia, MOTrYT
OLICHUBATBCS HA OOUH 6ANN Gbluie, YEM KOHTPOJIbHBIE PadOThI, HO OTMETKA «5 » U B
ATOM CITy4ae BBICTABJISETCS TOJBKO 3a Oe3YKOpU3HEeHHO BbIIIOJTHEHHBIE pa0OTHI.
Ilucomennvie padbomel, BHITIOIHEHHBIE B KJIACCE C MPEABAPUTEILHBIM Pa30opoM HX
MO/ PYKOBOJACTBOM YUHWTENs, OLIEHUBAIOTCS Ha OAMH Oalsl HUXKE, 4YeM JTO
IpPeayCMOTPEHO HOPMaMM OILIEHKM KOHTPOJIBHBIX TMUChbMEHHBIX pabor. Ho
Oe3yKopu3HeHHO BBITIOJHEHHAs paboTa U B 3TOM cllydae OLEHUBAETCA 0aioM «5 ».
Jlomawnue nucomennvle padomsl OICHUBAIOTCS TaK K€, KaK KiaccHas paboTa
oOy4aromiero xapakrepa.

HopMbl onleHOK MaTeMaTH4YeCKOro AMKTAHTA BBLICTABJISIETCS € Y4eTOM YHCJIA
BEPHO pellIeHHbIX 3aJaHUI:

Bricokuii ypoBeHb (OTMETKa «5»): 4HMCIO BEpHbIX OTBETOB -8. IlOBBIIICHHBIM
ypoBeHb (O0TMETKa «4»): 4MCIIO BEpHBIX OTBETOB -7. Ba3oBbIil ypoBeHBb (OTMETKa
«3»): 4MCII0 BEPHBIX OTBETOB-5,0.

Huxe 6a30Boro ypoBeHb (0OTMETKA «2)»): YUCIIO BEPHBIX OTBETOB MEHEE 3.

Hopmbl onieHOK TecTa:

Breicokuii ypoBeHb (OTMETKa «5) 4YHMCIO BepHbIX OTBETOB - oT 90 nmo 100%.
[ToBbIIIEHHBIN YpOBEHb (OTMETKA «4»): 4HCIO BEpHBIX OTBETOB - OT 70 mo 89%.
ba3oBb1ii ypoBeHB (0OTMETKA «3»): UACIIO BEPHBIX OTBETOB - OT 5010 69%.

Huzkuii ypoBeHb (OTMETKa «2»): YUCIIO BEPHBIX OTBETOB - 0 - 49%.

Hopwmpbl O11eHOK yCTHOTO OTBETA:

Bbicokuii ypoBeHb (0TMeTKA «5») BBICTABISICTCS, CCIIH YUAIIHHACS
MIOCJIEIOBATENIBHO, YETKO, CBSI3HO, OOOCHOBAHHO M O€30ITMOOYHO M3JIaraeT y4eOHbBIN
Marepuai; AAaeT OTBET B JIOTMYECKOW IOCIENOBATEIBHOCTU C HCIOIb30BAHUEM
MIPUHATON TEPMUHOJIOTHH;

MOKA3bIBA€T TOHUMAHUE CYIIHOCTU pPACCMATPUBAEMbIX TMOHATHH, SBICHUU U
3aKOHOMEPHOCTEH,  TEOpUM,  B3aUMOCBS3EH;  YMEET  BBIACIATH  TJIABHOE,
CaMOCTOSTEIILHO MOJATBEP)KIaTh OTBET KOHKPETHBIMH MPUMEpaMu, (hakTamu;
CaMOCTOSATETIFHO aHAJIM3UPYeT W 0000IIaeT TEOPETHYECKUH MaTepuai; CBOOOHO
YCTaHaBIMBAET MEKIPEIMETHbIE (HAa OCHOBE paHee NPUOOPETEHHBIX 3HAHUM) U
BHYTPHUIIPEIMETHBIE CBSI3U;

YBEPEHHO M 0€301IMO00YHO MPUMEHSIET IMOJYyYECHHbIE 3HAHUS B PELICHUH HOBBIX,
paHee He BCTPEUaBIIMXCS 3a]1ay4;

pallMOHATILHO MCHOJIb3YEeT HArJSHBIE MOCOOUS, CIIPABOYHbIE MaTEpUaibl, y4eOHUK,
JOTIOJIHUTENIbHYIO JIUTEpaTypy, IEPBOUCTOYHUKU, MPUMEHSET YHOPSAOUYECHHYIO
CUCTEMY YCJIOBHBIX O0O3HAUE€HUM MPU BEJCHUM 3aAMKUCEH, COMPOBOXKIAIOIINX OTBET;



UMeeT HeOoOXOJIMMbIE HaBbIKM pPabOThl € MNpUOOpaMu, 4YEpTEKAMH, CXEMaMU U
rpadukaMu, COMYTCTBYIONUMHU OTBETY;

JOMYCKAaeT B OTBETE HEIOYEThI, KOTOpbIE JErKO HCHPABISIET MO TPeOOBaHUIO
YUUTETIS.

IoBbIICEHHBIN YPOBEHDb (0TMETKA «4») BBICTABIIACTCS, €CJIM YUALIUICS:
MOKa3bIBA€T 3HAHME BCETO0 H3YYEHHOro Y4eOHOro Mmarepuaia; AaeT B OCHOBHOM
NpaBWIbHBIA OTBET, y4eOHbIM MaTepuan u3jaraeT B OOOCHOBAaHHOW JIOTMYECKOH
MIOCJIEIOBATEIBHOCTH C MPUBEJCHHUEM KOHKPETHBIX MPUMEPOB, MPH 3TOM JIOMYCKaeT
OIHYy HerpyOyroo omuoOKy Wi He O0ojiee JABYX HEJIOYETOB B HCMOJIb30BAHUU
TEPMHUHOJIOTUU Y4eOHOTO MpeaMeTa, KOTOPhIE MOXKET HCIPaBUTh CAMOCTOSITENIBHO;
aHaNM3UpPyeT U 0000111aeT TEOPETUUECKUN MaTepUa;

COOJTFO/TaeT OCHOBHBIC MPaBMIIa KYJIbTYPBI YCTHON peuu; IPUMEHSET yIOPST0YCHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHUI MPU BEJIEHUH 3aIUCEH, COMMPOBOMKIAIOIIUX OTBET;
Ba3oBblii ypoBeHb (0TMeTKA «3»), BEICTABIISACTCS, €CIIM YUAIIHACS :

JEMOHCTPUPYET YCBOEHHE OCHOBHOIO COJAEpXKaHUs y4yeOHOro MaTrepuana, UMeeT
npoOebl, He MPENSATCTBYIONINE JalbHEHIIeMy YCBOCHUIO yUeOHOT0 MaTepHaa;
NPUMEHSET MOJIyYeHHbIE 3HAHUS MPU OTBETE HA BOMPOC, aHAIHM3E MPEAJIONKEHHBIX
CUTYyalluii 1o o0pasiy;

JIOTyCKaeT OIMMOKM B HCIOJb30BAaHUU TEPMHHOJOTUU y4eOHOTO TIpeIMETa;
MOKa3bIBA€T HEJOCTATOUHYIO C(HOPMHPOBAHHOCTH OTICIbHBIX 3HAHUNW U yMEHHM;
BBIBOJIBI U O0OOIICHUS apryMEHTHPYET ¢l1a00, JOMyCKaeT B HUX OIIUOKH;
3aTpyaHSACTCS TPH aHAIKM3e U 0000IIeHNH Y4eOHOTO MaTeprara;

JA€T HEMOJIHBIE OTBEThl HA BOMPOCHI YUWTENS WM BOCIPOU3BOJIUT COICpP>KaHUE
paHee IPOYUTAHHOTO YYEOHOTO TeKCTa, c1ab0 CBSI3aHHOTO C 3aJJaHHBIM BOIIPOCOM;
UCIIOJIb3YeT HEYMOPSIOYCHHYI0 CHUCTEMY YCJIOBHBIX OOO3HAYEHMH TIpU BEJICHUU
3aMMCcel, CONPOBOXKIAOIINX OTBET.

Huzke 62a30B0r0 ypoBeHb (0TMETKA «2») BBICTABIISIETCS, €CIU yUaAlIUNC:

HE PacKpbUI OCHOBHOE COJIepKaHKe yueOHOTO MaTepuaia B Mpejesax MoCTaBICHHBIX
BOIIPOCOB; HE YyMEET MPUMEHATh WMEIOIIMECS 3HAHUS K PEIICHHI0 KOHKPETHBIX
BOIIPOCOB M 33/1a4 MO 00pasily;

JIOTyCKaeT B OTBETE OoJiee MBYX TPyOBIX OMIMOOK, KOTOpHIE HE MOXKET HCIPABHUTH
JlaKe TPY TTOMOIIY yYAITUXCS U YIUTEIIS.



IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KounyecTBo yacoB
Nen/m | Tema ypoka KounrtpoJbHbie IIpakTuyeckue Aara
Bcero U3y4YeHus
padoTsbI padoThI
1 [TpuMeHeHre MPOU3BOTHON K MCCIICIOBAHUIO 1
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMyMBI
) [TpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEM MBI
3 [TpuMeHeHre MPON3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEMyMBI
4 [TpuMeHeHre MPONU3BOTHOM K MCCIICIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB B OKCTPEMYMBI
5 [TpumMeHeHre MPOU3BOTHON K UCCIICTOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTh H OKCTPEMYMBI
Haxosxnenne HarnOoJIbIIEro ¥ HANMEHBIIIETO
7 3HAYCHHS HENMPEPhIBHON QYHKIIUN Ha 1
OTpe3Ke
Haxosxnenne HarnOoJIbIIero ¥ HANMEHBIIIETO
8 3HAYEHUS HEMPEPHIBHON PYHKLINU Ha 1
OTpe3Ke
Haxoxaenne HanOboIbIIero 1 HANMEHBIIIETO
9 3HAa4YeHHUsl HeMPEePhIBHON (PYHKIMM Ha 1
OTpe3Ke
10 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1




3HA4YCeHHUsI HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

11

HaxomneHHe HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpE3Ke

12

HaxomneHHe HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

13

[IpumeneHnne npou3BOTHOM JIs
HaXO0JKJICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Tpumenenre mpou3BOIHOM IS
HaXO0KJICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[IpumeneHnne Tpou3BOTHOM JIst
OTIPENIeTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aJaHHOTO GOPMYIION WK
rpagukoM

16

[Ipumenenue npou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
npoiiecca, 3aJaHHOTO (GOPMYIION UITH
rpagukoM

17

Kommnosunus ¢yHKimit

18

Kommnosunus ¢yHKimit

19

Komnozunus GpyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

KOOp,[[HHElTHOfI IIJIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOPJMHATHOM MIIOCKOCTH

KonTtponsHas pabdota: "Mccnenoanue

22 (GyHKIUH C TOMOMIIBIO TPOU3BOIHOM"

23 [lepBooOpa3Has, 0CHOBHOE CBOCTBO
nepBoOOpa3HBIX

24 [TepBooOpa3zHbIe FeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoXkAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIe FeMEHTAPHBIX (QYHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Nuterpain. ' eomeTpuyecknii CMBICT
WHTerpaia

27 Boruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleiiOnuria

28 Beruucnenue onpeaenéHHOro HHTErpaa 1o
dhopmyne Herotona-JleliOnura

29 [IpuMeHeHne nHTErpana 1y HaX0XKACHUS
IUIOIIAJeH MIOCKUX QUryp

30 [IpuMeHeHue uHTErpana 1y HaXOXKACHUS
00BEMOB r€OMETPUUYECKHX TEI

31 [Ipumeps! perenuit audhepeHIuaTbHbIX
ypaBHEHUH

39 [Tpumeps! perienuit tuddepeHInaIbHbIX
ypaBHEHUH
MareMaTHuecKoe MOJICIIUPOBAHUE PealIbHBIX

33 MIPOLIECCOB C MOMOIIBI0 AU PepeHITUATBHBIX
yYpaBHEHUH

34 KonTtponsHas padota: "I[lepooOpaszHas u

uHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOMCTBA U IpaduKu

36 Tpuronomerpuieckue GyHKIUH, UX 1
CBO#CTBA ¥ TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMCTBA ¥ TpaduKu

38 Tpuronomerpuieckue GyHKIIUH, UX 1
CBOMCTBa U rpaduku

39 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMCTBaA U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHHH C TIOMOIIIHIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 ypaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 yYpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETPUYECKUX HEPABCHCTB 1

45 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

46 Pemenune TpuroHoMeTprYECKUX HEPABEHCTB 1

47 Pemenune TpUroHoOMeTprUYECKUX HEPABEHCTB 1

48 KonTtponwHas padota: "['paduku 1

TPUTOHOMETPUUYECKUX (PYHKIUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOAbI PCIICHUS

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTebHBIX HEPABEHCTB

59 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METOIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUEeCcKUX HEPAaBEHCTB

56 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUEeCKUX HEPABEHCTB

57 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB

58 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS
HppalMOHAIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILIECHHS
UppaloHaIbHBIX HEPABEHCTB

61 I'padrueckue MeTO bl pelIeHNs
UppalMOHAIbHBIX YPaBHEHUN

62 I'paduueckue MeTOIbl pelieHus




HMPPALMOHAIIBHBIX YPABHEHUN

63

I'padmyeckue MeTobI pemeHus
II0KA3aTEebHBIX YPAaBHEHHUI

64

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUUECKuX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabl pemeHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemieHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHU U

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHEHU U

70

I'padmyeckue MeTobl peleHus
MOKa3aTeJIbHbIX U Jorapu(pMuuecKux
HEPaBEHCTB

71

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KontponbHas padota: "VppanmoHanbHble,
MoKa3aTebHbIe U ToTapupMUIecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (POPMBI 3aMUCH




KOMINJICKCHOT'O YHKCJia

Kommuiekcheie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aIUCH
KOMILJIEKCHOTO YHUCIIa

75 ApudmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernueckue onepauu c
KOMIUIEKCHBIMH YHCIIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu us
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 peneHust GU3NIECKUX U TEOMETPUIECCKUX
3a/a4

82 KontponbHas padota: "KomruiekcHbie
yycna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

85 [IpumeHeHne NPU3HAKOB JACTMMOCTH IIENIbIX
yucen

86 [IpuMeHeHne MPU3HAKOB ACTUMOCTH IIENIbIX
yucen

87 [IpumeHeHre MPU3HAKOB ACTUMOCTH IIENIbIX




gucen: HOJl u HOK

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX

88 gucen: HO u HOK

89 [IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHne MprU3HAKOB JEITUMOCTH LEITBIX
YHUCEJN: OCTATKHU 10 MOYJIO
[IpuMeHeHne npru3HAKOB JEIMMOCTH HEITBIX

91 yucen: aroput™ EBKimaa s pemieHus
3aJ1a4 B IEJIBIX YUCIIax

92 KonTtponbras padota: "Teopus membrx
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-
CIEICTBUS
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-
CIEICTBUS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM H
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHECHUM
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

96 COBOKYITHOCTEW UPPaLlMOHATBHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MMOKA3aTeJIbHBIX YPaBHEHUM

98 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH MMOKA3aTEJIbHBIX YPaBHEHUI

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

100

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUecKux
YpaBHEHUI

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTel HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTYy4CHHBIX
pe3yJIbTaToOB

102

[IpuMeHeHne cUCTEM K PELIEHHIO
MAaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
JKU3HHU, MHTEPIPETaLus OJy4eHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIaCTEH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETALUs OJTy4YCHHBIX
pe3yNIbTaToOB

104

KontponbHas padota: "Cuctemsr
paIOHaTbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeJIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105

Pammonansnaeie YpaBHCHUA C ITapaMCTpaMUu

106

PanmoHanbHbIE HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

I/IppaLII/IOHaJ'ILHHC YpaBHCHUS, HCPABCHCTBA

N N




C IapaMmeTpaMu

109 HppatmoHaibHbIE CUCTEMBI C TTapaMETPaMH

110 [Toka3zaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112 JlorapudmMuueckre ypaBHEHUs, HEPAaBEHCTBA
C mapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHUS C
rapamMeTpamu

115 TpuroHomeTpuuecKre HEPaBEHCTBA C
rapamMeTpamu

116 TpuronomeTpuyeckue CUCTEMBI C
napaMmeTpamu
[TocTpoenune u ucciaegoBaHue

117 MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYallUi C IOMOIIBIO YPAaBHEHUH C
rnapaMmeTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTHYECKHUX MOJIENIel peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHH €
napameTpamu
[TocTpoenue u uccnenoBaHue

119 MaTeMaTHYeCKUX MOJIENeH peabHBIX
CUTYAIIMI C MOMOIIBIO CUCTEM YPAaBHEHUH C
rnapameTpamu

120 KonTtposnpHas padoTa: "3anaun ¢

napaMmerpamu’




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

121 e " "
3HaHuM: "YpaBHEHUA

122 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs
3HaHui: "HepaBencrsa"

126 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrsa"

127 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

128 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AITIS
3Hanuil: "[IpousBoaHas u e€ npumeneHue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumeneHue"

130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT
3HaHuii: "MHTEerpan u ero npumeneHue"

131 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHui: "OyHkunn"

132 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs
3HaHui: "OyHkunn"

133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHas paboTa

135 HTorosas KOHTpoJbHAsA padoTa




136

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Maremaruka: anreOpa W Hauyajga MaTEMaTHYECKOTO aHalu3a, reomerpus. Airedpa W Havaia

MaTematudeckoro anamusa. 10-11 kmaccer:0a30BbIiM yriuyOn€éHHbI ypoBHU: y4deOHuk/ IILA.
Amumos, FO.M. Konsirun, M.B. TkauéBa, Mocksa: [Ipocsemienue, 2022.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.

Yue6Huk: Anrebpa n Had. maT. aHanu3a. 10-11kn. Anumos WL.A. n gp_201Anrebpa n Havyana
MaTemaTtmyeckoro aHanuaa. Metogudeckne pekomengaumn. 10 knacc: nocobue gns ydmtenen
obweobpaszoBart. opraHnsauun / M. K. MNotanos, A. B. LLeBknH. — M.: lNpoceeweHune, 2013. —
191 c.: un. — (MI'Y — wkone).

Anrebpa n Ha4yana matemaTtumdeckoro aHanusa. ugaktnyeckme matepumansl kK yuebHuky LLLA.
AnumoBa un gpyrux 11 knacc: y4eb. nocobue ans obieobpasoBar. opraHM3auunn: 6asosbin 1
yrny6n. ypoeHu / M. . lWabyHuH, M.B. Tkauésa, H.E. ®énoposa. - 8-e n3g.-M.: lNpoceelleHmne,
2017. — 207 c.: vn.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET:

1. EanHoe copepxaHue obluero obpasoBaHnsa — EguHoe cogepkaHue obuero obpasoBaHus
(edsoo0.ru)

2. Poccuinckasn anekTpoHHas wkona https://fresh.edu.ru/

3. Maremartnyeckue onmMmnmagbl U oNMMNMagHble 3a4aun, — [SNEKTPOHHbBIN Pecypc], — pexnm
aoctyna: http://www.zaba.ru.

4. MeTtoauka npenogaBaHna maTtemMaTuKn — [3NEKTPOHHLIN pecypc], — pexunm gocTyna:
http://methmath.chat.ru.

5. PeecTp npuMMepHbIX 06LeobpasoBaTenbHbIX NPOrpaMM [3EKTPOHHbIN PeCYpC], — PEXUM
poctyna: http://www.fgosreestr.ru.

6. [llyteBoguTenb «B Mupe Haykny» Ons LUKOMbHUKOB [3N1EKTPOHHBIN pecypc], — pexum goctyna:
http://www.uic.ssu.samara.ru

7. JneKTpOHHas xpecTtoMaTtusi N0 MeToAuKe NpenogaBaHNsa MaTeMaTUKN [SNEKTPOHHbIN pecypc], —

pexum goctyna: http://fmi.asf.ru.
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