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HHOACHUTEJBHAA 3AIIMCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM M3
HanOoJiee 3HAYUMBIX B IpPOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT HMHCTPYMEHTAJIbHYIO 0a3y Ui HM3y4eHHMs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHMsI MH(OPMATHKH, OOLIECTBO3HAHMI,
UCTOPUH, CIIOBECHOCTH M JPYrHMX JAUCHUIUIMH. B pamkxax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYuebHblil Kypc anreOpbl ¥ Hayajl MaTeMaTHYECKOro aHajlu3a 3aKjaJblBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHHU, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEH/JEHIMH pa3BUTUS HKOHOMHMKHM M OOILIECTBEHHOM >XM3HM, IO3BOJISICT OPHUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl U MaTeMaTUYECKOro aHajau3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpPETHU3alMio, abCTparupoBaHUE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPUTHYECKOE
MBILLUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
IOCTPOCHMUSI MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyallUH, MHTEPIpETaluy HOJYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHT
JeSTeIbHOCTHBIN PUHIUI O0yUYEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIINE COJEp)KAaTEIbHO-METOAUYECKHE JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukny», «YpaBHEHUs U HepaBeHCTBay, «Havaa MaTeMaTn4eckoro aHaau3ay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CO/EP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra M IOCTENEHHO HACBIAsCh HOBBIMM TeMaMU U pasjaenamu. JlanHbI y4eOHBIM Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKU aHalus3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUU Y4eOHOro Kypca, IS peuieHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOl 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHOo-MeTONMYECKAss  JIMHUA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha



YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0si MCIIONB30BAaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKUIKY, BBIIOJIHATH
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU A, pabOTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCsSI MHOXECTBA HATYpPaJbHBIX, LIEJBIX, PAlUOHAIBHBIX U
JNEHCTBUTENbHBIX YMCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX uMcel. B kaxmom u3 aTux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIU(PHUECKUE 3aaul U Ollepaluu: JeJIeHUe
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
paLMOHATIBHBIX ¥ UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKKe H3BICUCHHE
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Hcend. bmaronmaps
[IOCJIEAI0BATEIbHOMY  PAacCIIMpPEHMIO Kpyra MCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NPUMEHEHHUSI IJIs1 PELLIEHUS PA3IMYHBIX 3a7a4 (popMHUpyeTcs MpeAcTaBlIeHUue
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUM MOJEIIEN peabHOI0 MUPA, LIMPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIH.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCEro OOy4YEHHS Ha
YpOBHE cCpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszene I[Iporpammbl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJaMH PpEUICHHS pPalMOHAIBHBIX, HWPPALUOHANBHBIX, IOKAa3aTEeJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
colepkaiux mnapamerpsl. [lomydeHHBIE yMEHHS HIMPOKO MCIONB3YIOTCS TMPH HCCIEIOBAHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWME YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
paloHaIbHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe BBIPAKCHHIH,
colepKammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Martepuala
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOThl C CUMBOJIBbHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HbIX 33]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK S13bIKa HAYKH.

CopepxarenbHo-MeToanyeckass JTuHUS «DyHKUMU U TrpaUKU» TECHO MepervieTaeTcs ¢
IPYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3aJaéT
MOCIIEI0BATEbHOCT, ~ M3yU€HUsT MaTepuana. V3yueHue  CTENeHHOW, IOKa3aTelbHOMH,
JorapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HUCIOIH30BAHHE
GyHKOUN Ui pelieHusl 3aad U3 JpYTUX Y4eOHBIX IMPEIMETOB U PEalbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKHUM aHAIM30M, TaK M C pEHICHUEM ypaBHEHUN W HepaBeHCTB. [lpu
3TOM OoOJbpIIOE BHHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHsS BbIpaXaTb (QopmyaamMu
3aBUCHUMOCTH MEXY pa3IMYHbIMU BETUYMHAMH, UCCIIEAOBATh MONIY4YeHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HAalleJIeH Ha pa3BUTUE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BBIpaXKaTh 3aBHUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
aHAJTUTUYECKON, Tpadudeckoil U cloBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHHMIO M  KOHKpPETH3allHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
paciiupUTh KPYr Kak MaTeMaTH4YeCKUX, TaK M MPUKIAIHBIX 3ajad, JOCTYMHBIX O0y4JarolumMcs,
TaK KaK y HHUX MOSBISETCS BOZMOXHOCTh CTPOUTH TPaUKHU CIOKHBIX (DYHKIUH, OMPEENATh X
HauOOJIbIIME U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOM@AaAu Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaepxkaTeiapHas JIMHHUA OTKPBIBAET HOBBIE



BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYECKMX MOJEIEH peajbHbIX CHUTYyaluid, I03BOJIET
HaXOJUTh HaWIyuylllee pelIeHUEe B MPHUKIATHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHMYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCTpaKkTHOro, (OPMaIBHO-IOTMYECKOI0 U KPEaTUBHOI'O MBIIIIEHUS, (POPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJIYYEHHBIX B X0/ pa3BUTHs MaTeMaTUKH KaK HayKH, U
00 ux aBTOpax.

CopnepxatenpHo-MeToauYecKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
IpPEICTaBICHNUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHKU W IpeJaraloT Hauboiiee
YHHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU M €€ MPHIOKEHHH, OHH
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE TUCLMILIIMHBI U UX MPUIIOKEHUS B eAnHOe Lenoe. [loatomy
BaXHO JIaTh BO3MOXHOCTH OOYy4aroleMycst IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHKH M MCIIOJIb30BaTh €ro JUIsl BbIpAXXEHHUs CBOUX MbIciel. [lpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJIENyeT MPU3HAaTh CBOWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMH W  CJEJOBAaHUE OMNpPENENEHHBIM IpaBUJIaM IIOCTPOECHUS  JIOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMHM MAaT€MaTH4YE€CKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4arOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KJEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «AinreOpa M Hayajga MaTeMaTHYECKOTo aHajiu3a» IPHUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YEeCKOr0  MOJEIUPOBAaHHUSA, KOTOpPblE€  IPU3BaHbl  CIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENEH pealbHbIX CHUTyallUd, HCCIEIOBaHUS ITHX
MOJIeJIel C TOMOIIBI0 ammnapara aiareOpbl M MaTEeMaTHYeCKOro aHaliu3a, HMHTEpHpeTaluu
IOJYYEHHBIX PE3y/lbTaToB. Takue 3aJaHus BIUIETCHBl B KaXIbl M3 pa3[elioB MPOrpaMMBI,
IIOCKOJIbKY BEChb MaTepuaji y4eOHOro Kypca IIUPOKO UCHOJB3YETCs ISl PELICHUS IPUKIIATHBIX
3agau. llpm pemieHMHM peanbHBIX —MPAKTHUECKUX  3a7ad  OOydarolluecs pa3BUBAIOT
Ha0JII0/IaTEIbHOCTh, YMEHHWE HAXOJIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobdiiemy. JledarenbHOCTh MO (OPMHPOBAHUIO
HAaBBIKOB PEILICHUs MPUKIAJAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE N3YUEHHsS BCEX TEM y4eOHOro
Kypca «AnreOpa n Hayajla MaTeMaTHYECKOTO aHAIIU3a».

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHAJIMN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanehelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenue apoOeil ¥ MPOLEHTOB I PELICHUs PUKIIAJAHBIX 33a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIIEHHUS, IIpaBUJIa OKPYIJIEHMs, INPUKHUJIKA M OLEHKa pe3yJsibrara
BBIYNCIICHUM.

Crenenb ¢ neibM nokasatenem. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aa4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajlbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/]Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensi ¢ rensiMu kodddunnentamu. Teopema Buera.

[TpeoOpa3zoBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHUS  HPPalMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUIA.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuilpl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBONCTBA, BBIUMCIEHHE €r0
3HAYCHU, IPUMEHEHUE ONPENCIIUTENS I PELICHNs CUCTEMBI TUHEHHBIX YpaBHEHU. Pemenue
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIN C TOMOILBIO MATPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHre MareMaTHYeCKUX MOJENEW peadbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHMN M HEPABEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKHU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHknuu. Kommosuius
¢bynkuuit. ['paduk pyHkumun. DnemMeHTapHbIe Ipeodpa3zoBaHus IpaguKoB (HyHKIIMA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku



MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl U MUHUMYMBI (pyHKIMU. Hauboinbliee 1 HamMeHbIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

JluHeitHast, KBaApaTUIHAS U IPOOHO-THHEIHAS PYHKIMH. DIIEMEHTapPHOE UCCIICIOBAHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJNBIM IOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu Kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u orapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. VMcnonb3oBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpEICICHUE TPUTOHOMETPUUECKUX (PYHKIMH
YUCJIOBOTO APTryMEHTA.

OyHKIMOHATbHBIC 3aBUCHMOCTH B pEaIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hauyana maTremMaTn4yeckoro aHajaimsa

ITocnenoBareabHOCTH, CIIOCOOBI 3aJaHUs OCIeA0BaTeIbHOCTEH. MeTo MaTeMaTHYECKOH
WHAYKUUA. MOHOTOHHBIE W OrpaHUYEHHBIE IOCIIEI0BATEIbHOCTH. MCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajin3a 0ECKOHEUHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpUYECKON MpOrpeccuu.
JluHelHbII W SKCHOHEHIHMANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. ToOuku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuumii. CBoiicTBa (DyHKIMII HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB UIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMK. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOM3BOAHON. YpaBHEHHUE KacaTelbHOM K rpaduKy QyHKIUH.

[TpousBoaHbIe eMeHTapHBIX GyHKIUHA. [Ipon3BOaHAS CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINH (QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUsI PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucaa 1 BLIYMCTIEHUS

Harypanpable w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbpImi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJII0, aropuT™Ma EBKIIH/IA 1711 peleHus 3a1a4 B ISJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO YhCiia. Apu(PMETHIESCKHE ONEPad ¢ KOMIUIEKCHBIME YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. KopHu N-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHUs (QU3NYSCKUX |
FEOMETPHYECKUX 3aJ1ad.

YpaBHeHus1 M HEpaBEeHCTBA



CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUYECKUX YpaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTUYECKUX 3a1ad U
3aJa4 M3 PA3NUYHBIX OOJIACTe HAYKM W pPEaTbHON JKU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPpadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpudyeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaUKH.

I'paduyeckue MeToNbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaabHOU KHU3HU.

Hayana maTeMaTH4ecKOro aHajm3a

[TpumeHeHne MPOU3BOIHOM K MUCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHUH HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEr0 PEHICHUS B IPHUKIAJAHBIX
3amadax, Ui OIpPENEeNICEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiond wWin
rpaguKoOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS IEPBOOOPaA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpajia. Beraucienre onpenenéHHoro NHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemennit 1uddepeHuanbHbIX ypaBHEHH. MaTteMaTnueckoe MOAEIMpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIInaNbHbIX YPaBHEHUH.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA "
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJEHHBIV YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIIMK  OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, NPOLEAYp TpPaXkJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATh C COIHMAJIILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C MX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEMaTUKOB M POCCHUUCKOW MaTeMaTHYECKOW IIKOJIbI, WCIIOJIh30BAHUE STUX JOCTHIKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO MOBEICHHS, CBI3aHHOTO C MPAKTHYECKUM IPUMEHECHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IMnYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNY, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN TSl pelIeHus 3a7ad B 00JacTH OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOMIEH CPeIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTU4YeCKOW HaykKu Kak cepbl
YEeJIOBEUECKOW NESITENIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,



OBJIaACHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM KyHBTypOﬁ KaK CpCACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTH OCYIICCTBIIATH ITPOCKTHYIO U UCCICAOBATEIIBCKYIO ACATCIIPHOCTh HHANBUAYAJIIBHO 1

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KIACCU(PUKAIMHM, OCHOBAHHMA JUIS OOOOLICHHS H
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE;

BBISBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpeYHs B (pakrax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefiaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKHU, IEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3adauu (CpaBHMBATh HECKOJIbKO BAapUAHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOASIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOINPOCH], (UKCUPYIOIIHE NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHHUIO
3aBHCUMOCTEHN MeX /1y 00BEKTaMH, SIBJICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIIEHUSI U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE MPOLIECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U JAJIS
pELIeHNus 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO pA3TUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpMAlMIO, TPEACTaBIATh €€ B  pa3iMuHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.
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KoMMyHUKAaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI
pe3ysbTar;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCY)XIAaeMOH TeMbI, POOIEMBI,
pelraeMoil 3aauM, BBICKa3bIBaTh WJEM, HAllEJICHHbIE Ha MOMCK PELICHMs, COINOCTaBIATh CBOU
CYXJIEHUS C CYXICHUSMHU JPYTrUX YYaCTHHKOB JMANOra, OOHapy)KMBaTh pa3jinyve U CXOJCTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

MNpEACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (Gopmar BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUu U
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TeificTBUS

Camoopranusaunus:

COCTaBJISATH IUIaH, aJTOPUTM pEIICHHs 3aJa4yd, BHIOMPATh CIOCOO pEIICHHS C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOI HH(POPMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBHON pe(IEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3ysbTaTa pelieHHs MaTeMaTHIeCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIbHOCTH, HAXOAWUTh OIMIMOKY, /1aBaTh
OLIEHKY TPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pemeHNM y4eOHBIX 3a31a4, TPUHUMATh I[eJIb COBMECTHOH JIEATENIbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTh BUIbl padOT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTb PabOTHI W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEIYIOIIME IpeIMEeTHbIE
pe3ysbTaThl 1O OTJEIBbHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yuciia 1 BbIYUCICHUSA:

CBO60}1HO ONEpHUpOBaATh MOHATHAMU: PALIUOHATIBHOC YHCIIO, OeckoHeuHas nepuoandcCKas
poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
YHCell, MOYJb AEMCTBUTEIBLHOTO YUCIIA;
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OPUMEHSTH IPOOU U MPOLEHTHI I PEIICHHS IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOMIKEHHBIC BBIYUCICHUS, TpaBWIA OKPYIJICHHS, MPUKUAKY U OIECHKY
pe3ysbTaTa BHIYUCIICHUH;

CBOOOJTHO ONEpPUPOBATH IOHATHEM: CTENEHb C MLEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3alad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYHcaa, JECATUYHbIE M HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAH['€HC YHCIOBOIO
apryMeHra;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOI0 apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3lMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOM, MHOTOWIEH C
HeNbIMA - KOO QHUIUEHTaMH, KOPHH MHOTOWICHA, NPUMEHSTH JeJIeHHe MHOTOWIeHA Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopemMy be3sy u Teopemy Buera nis pemenus 3anauy;

CBOOOZHO ONEpUpOBaThb MOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKHH CMBICI, HCIOJIb30BaTh CBOICTBa
onpeaenuTenst 2 X 2 Jyis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEIEIUTENN AJIs PEeICHUs
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TIOMOUIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATD ITOITYYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA  JIOrapu(MoB uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO  ONEpUpOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
jJorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh UX PELIEHUS C MOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBAaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIbI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha $3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 10 YCJIOBUIO 3a/ayd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUH U TPaPUKH:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUIUH, KOMMO3UIUSA (YHKIMHA, rpaduk (YHKIHH, BBIIOIHATH 3JE€MEHTapHbIC
npeoOpazoBanus rpaduKoB PyHKIINIA;
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CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
(GyHKUUYU, HYIU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKLIMH, HPOMEXKYTKM MOHOTOHHOCTH (YHKUIMH, MAaKCUMyMbl W MHHUMYMBI (YHKILHH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA POMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKUIMU C HATYpaJbHBIM M LENIbIM TOKa3areneMm, rpaduk
KOpHs N-0M CTEeNeH! KaK (yHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKa3aTelIeM;

ONEpHpOBATh TOHATHAMM: JUHEWHAs, KBaJpaTW4yHAas W JAPOOHO-TMHEHHass (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATh MOHATHSAMHM: IOKa3aTelbHas M JorapupmMuueckas (yHKUIUHU, UX
CBOMCTBA U rpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLLICHHs YpaBHEHMIA;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A1 MCCIIEAOBAHMS TPOIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHM3HM, BbIpakaTh (opMyIaMu
3aBUCHUMOCTH MEXK]y BETMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHIMHU: apupMETHYeCKass U TeOMETpUYecKas MPOrPECcCHs,
0ecKOHEeUHO yObIBarOLIasi FreOMETpUYECKasi MPOrpeccHs, TUHEHHBIN U KCIIOHEHIMAIBHBIN POCT,
(dopMyiia CII0XKHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  ONEPUPOBATh MNOHATHUSAMH:  IOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHUs
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JUIs pelIeHus 3a/1ay;

CBOOOJTHO ONeEpUpOBaTh IMOHATHUAMHU: NepBas W BTOpass TMPOMU3BOJHBIE (YHKIIHH,
KacaTesbHas K rpaQuKy QyHKINH;

BBIUNCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIMH, 3HaTh POU3BOIHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLlIeHUs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOYKECTBO, OTEpalluy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar sl ONMMCAHMS PEAJIbHBIX IPOLECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOZHO ONEpUpPOBaTh MOHIATUSIMH: OIpEAENEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEpaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIMiCs MOMYYHUT CIEAYIOIIME NpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Amnredpa u Havaja
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajbHOE W 1EJ0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh aIropuT™ EBKINa;
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CBOOOJTHO OTEPUPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3alTUCHIBATh HATYpaJbHBIC YHCIIA
B PA3JIMYHBIX MMO3ULUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, NMPeICTaB/IATh KOMIUIEKCHbIE YHCIa B alre0pandeckoil U TpUroHOMeTpuyeckoi (opme,
BBINOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
JorapupMUUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1EPEXOJIOB;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIEHNH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OIIEpPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HE00XouMbIe (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTb YPAaBHEHUH U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI i CHCTEMBI-CIIC/ICTBUS, HAXOIUTh PELICHUSI CUCTEMBI U COBOKYITHOCTEH
paLMOHATIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEJIbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

peliath palMOHalIbHbIE, HMPPALMOHAIbHBIC, [IOKa3aTelbHble, Jorapudpmuyeckue u
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYJIH U TTapaMeTPhI;

OPUMEHSATH TpaduuecKrue METOJIbl JUIsl PELICHUs] YpaBHEHUIM 1 HEPaBEHCTB, a TaKKe 3a/1ad
C IapaMeTpaMu;

MOJICJIUPOBaTh pEAJbHbIE CUTyallud Ha s3bIKE aiaredpbl, COCTABIATh BBIPAKCHMS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHUIO 3a/la4yM, HCCIEIOBATh IOCTPOCHHBIC
MO/JIEJIU C UCIOJIb30BAHUEM allliapaTa ajareOopbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (DYHKIHMI C MOMOLIbIO 3JIE€MEHTAPHOI'0 HCCIEAOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeOMeTpUYecKHe o00pa3bl YypaBHEHUH H HEPABEHCTB HA KOOPAMHATHOM
TUTOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATHh QYHKIMH IJIs1 MOJCTUPOBAHHS U MICCIIEIOBAHUS PEATBHBIX MIPOIIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUISI HCCIENOBaHWS (DYHKIIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAaMMEHbIIIee 3HaUeHNs (PYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOIHYIO JJIS HAXOXKJIEHHUS HAWJIy4Ilero pelleHusl B MPUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, Ui ONPENIEICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3aJaHHOro GopMyIoil Uil rpadukom;

CBOOOJTHO OTIEpUPOBATh MOHITHAMU: IEPBOOOPaA3Hasi, ONPEEIEHHBI HHTETPANI, HAXOAUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMA U BBIYMUCIATH MHTErpan mno ¢opmyne HeroroHa-
JletiOauma;

HaXOJIUTh IJIOUIA]IU MJIOCKUX (UTYp U 0OBEMBI TEN C TOMOIIBIO HHTErpaa,;

UMETh TPEJCTABICHHE O MaTEeMaTHYeCKOM MOJEIMPOBAaHUHM Ha TPUMEpPE COCTABIICHUS
TuddepeHIMaIbHbIX YpaBHEHUH];

pemarh MpUKIaTHbIe 33[aud, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHUYEeCKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE JesiTeIbHOCTH YUYUTEJIA C
Ne HaumenoBaHue pa3ieiioB (uudposbie) y4yeToM padouell NporpaMmMbl
I/l ¥ TeM NPOorpamMMbl Bcero Kontpoanubie  Ipaxkriyeckue o0pa3oBaTte/ibHbIE BOCIIMTAHUS
padoThI padoThI
pecypcesl
MHoxecTBO 1. ®opmupoBaTh NMOHUMAaHMUS
JICHCTBUTEIIBHBIX YNCEIL. YpaBHEHUsT  KAaK  BaXKHEHUIEH
1 MHOro4JaeHbl. o4 1 POII, Sxknacc, MaTeMaTHYeCKOM MOJeIu  IJIsd
PauuonanbHbIe ypaBHEHUS YUU.py, skysmart = onucanus U U3y4ECHUS
1 HepaBeHcTBa. Cucremsl pa3HO0Opa3HbIX pealIbHBIX
JUHEHHBIX YPAaBHEHUN CUTyaluH;
DYHKIHH U TPadHKH. POII. Sxcrace 2. Pa3BuBatp yMeHHA
2 CrenenHast GyHKLUSA C 12 1 V‘—II/I’ sk ’ t HPUMCHATH alllapaT ypaBHCHUU
1EJIBIM TTOKA3aTeIeM Py, SKYySMart - i1g  pemrennst — pazHOOGPA3HBIX
ApudMerueckuii KopeHs 3a1a4 U3 CMEXHBIX IPEIMETOB,
3 N-0i1 CTEIICHHU. 15 1 PO, Axnacc, gp aKTHII;H;
WppanmonansHeie YUU.py, skysmart ' a3BHBATh OCHOBBI
ypaBHEHUs JIOTUYECKOrO, 3HaKOBO-
CUMBOJIMYECKOTO u
[Toxa3zatenbHast GpyHKIHS. .
4 TloKa3aTeEHLLE 10 1 POI, Axnacc, QITOPUTMUYECKOTO MBIIIIJIEHUS;
ypaBHeHNs YUU.py, skysmart 4. } dopmupoBaTh YMEHHS
JEICTBOBATh IO  33aJaHHOMY
Jlorapudmueckas aIrOPUTMY M KOHCTPYHpPOBATh
5 (GyHKLUS. 18 1 POI, fxnacc, HOBEIE.
Jlorapudmmueckue YUM.py, skysmart 5 [IpHMeHAT, Ha  ypOKax
ypaBHCHHA UHTEPAKTUBHbIE (OPMBI PabOTHI
6 Tpuronomerpuyeckue 22 1 POII, Sxknacc, yUaIIUXCS: UHTEJIEKTYaIbHbBIX
BBIPAKCHMS M YPABHEHUS YUMW.py, skysmart  urp, rpynmosoii pabGoThl MM
7 [TocnemoBaTENbHOCTH U 10 1 POIII, Sxnacc, paboTel B mapax, KOTOpBIE y4ar
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IPOrPeccuu

YYU.py, skysmart

9

HenpepsiBHBIC (hYHKITHH.
[IpownsBoaHas

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

20

136

10

POIII, Sxmnacc,
YUU.py, skysmart

POIII, fxnacc,
YUU.py, skysmart

IIKOJBbHUKOB KOMAaHJIHOM paboTe
U B3aUMOJEHUCTBUIO C JPYTUMHU
JIETbMU
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11 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE JlesiTeIbHOCTDh YUUTEJIsl C Y4eTOM
HaumenoBaHue .
Ne (uudpossbie) padoueii mporpaMMbl BOCIIHTAHUS
pa3fejioB  TeM Kourpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThI
pecypchl
UccnenoBanme GpyHKimii 1. dopMupoBaTh MMOHUMaHUS
POI1I, SIxnacc, . o
1 C TIOMOILLIO 22 1 ypaBHEHHS KaK BaKHEHTIIEH
o YUUW.py, skysmart  \iaremariaeckoit MOJEIN ISt
IIPOU3BOIHOM
- 5 —_— OTIMCaHHS " M3YyYCHUS
2 CpBOOLpasHAsL 1 12 1 » ZIKIIAce, pa3HOOOpa3HbIX peaIbHBIX CUTYaLUH;
MHTCTpall YUU.py, skysmart | 2. Pa3BuBaTh yMEHUS PUMEHSTH
I'paduku anmapar ypaBHEHMH MU peIIeHUs
TPUrOHOMETPHYECKHX Pa3HOOOpa3HBIX 3aJlad U3 CMEKHBIX
3 (yHKIit 14 1 POl fxnace, IPEAMETOB, IPAKTUKH;
YUU.py, skysmart 3. Pa3BuBath OCHOBBI
Tpuronomerpuueckue
JIOTHYECKOTO, 3HAaKOBO-
HEpaBCHCTBA CHMBOJINYECKOTO u
WppannoHaibHble, AJITOPUTMUYECKOTO MBIIUICHHUS;
4 HOKa3aTelIbHBIE U 24 1 POIII, Sxnacc, 4. ®opmMUpoOBaTH YMCHHA
Jorapu@muuecKue YUll.py, skysmart ~ ACHCTBOBATL 1o 3a/aHHOMY
ATOPUTMY U KOHC OBaTh HOBHIE.
HEpaBeHCTBa PHIMY TPyHp
5. [IpumenaTH Ha YpOKax
POIII, Axnacc,
5 KOMIUIEKCHEIE YHCIIA 10 1 . WHTEpaKTHUBHbIE  (OPMBI  pabOTHI
YHd1.py, skysmart yUYaIIUXCS: HMHTEIUICKTYAIBHBIX UTP,
6 Harypanbnbie u nemnsie 10 1 POl fxmnace, IPYIIOBON paboThl WK PabOTHl B
mcia YUM.py, skysmart  papax, kotopele y4aT MIKONEHMKOB
Cucremsl KOMaHIHOU abote U
POIII, SIxnacc, " P
7 paloHaIbHbIX, 12 1 B3aUMOJEICTBUIO C IPYTUMH 1€TbMU

UppallMOHATILHBIX

YUU.py, skysmart
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II0Ka3aTCIIbHBIX U

JorapuMUIECKIX

YpaBHEHUU

3ajiaun ¢ mapameTpa 16 1 PO, Axnace,
qH C II METpaMUu

A P P YUU.py, skysmart

I1

oboterc, 16 : POL, Sgrace
B ’ . YUU.py, skysmart

crcTeMaTH3aIus 3HaHU

BIIEE KOJIMYECTB
OB ol CTBO 136 10 0

YACOB I10 ITPOITPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

1.

Maremaruka: AnreOpa W Havaja mMaTemMaTudeckoro aHammsa, 10-11 kmacc, 6a30BbI U
yrayonennsii  ypoBens/ AnumoB IIILA, Komsrum HO.M., Tkauea M.B. u np.,
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuney

. Maremaruka: I'eomerpus. 10- 11 xmaccel. Y4eOHMK Ui 0011e00pa3oBaTeIbHBIX

opraHuzanuii: 6a3oBeiii 1 yriuyosennsiii ypoBuu / JI.C. AtanacsH. — M.: AKIIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBenienne.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
1.

7.

8.

9

10.
11.

B.U. I'mu30ypr Matemaruka. AnreOpa u Hadana MaTeMaTH4eckoro ananmsa. 10 kiacc.
Kontponbhsie pabotbl. bazoBeiit u yriyonenssiii ypoau. ®I'OC. - M.: MHemo3uHa,
2019

B.U. I'mu36ypr Martemaruka. Anrebpa 1 Hadana mMaTeMaTH4ecKkoro aHanuza. 11 kiacc.
KonTponbusle pabotel. ba3oBbiit u yriayonenusiit yposau. @I'OC. - M.: MHemo3uHa,
2019

JILA. AnexcannpoBa Marematuka. Anrebpa M Hayana MaTemMaTH4eckoro axaiusa. 10
kiace. CamoctositenbHble paboThl. ba3oBblif u yray6nennsiii ypoHu. @I'OC. - M.:
Mmuemo3suna, 2019

JLA. AnekcanapoBa Maremaruka. AnreOpa ¥ Havyajia MareMaTH4ecKoro aHamm3a. 11
kiacc. CamocrositenbHbie padoThl. bazoBeiit u yrimy6nennsii ypoBau. ®I'OC. - M.:
Mmuemo3suna, 2019

C.M. Caaksn I'eomerpus. [Toypounsie pa3zpadorku. 10-11 kimaccer. - M.: IIpocsenienue,
2017

I'puropseBa .. Anre6pa u Hauana maremarudeckoro aHanusa-10. Iloypounblie miaHsl
Kk Anumosy. Y.1. 2008

I'puropseBa I'.11. Anre6pa u Hauana maremarudeckoro aHanuza-10. IloypouHslie miiaHsl
Kk Anumosy. Y.2. 2008

Sposenko B.A.Iloypounsie pazpadotku mo reomerpun-10. 2010

Caaksn C.M, byry3os B.®. U3yuenne reomerpun B 10-11xi1. 2010

Sposenko B.A.Iloypounsie pazpadotku mo reomerpun-11. 2010

Anrebpa u Hayana MaTematudeckoro aHanuza 10-11kin. Meroauueckue peKOMeHIaluu
K yueOHuKy Anumona. 2017

12. C.M. Caaxsn. ['eomerpus 10-11xkm. [Toypounsie pazpa®otku k AtaHacsny. 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.

ok

Enunas  xomtekuus — 1mudpoBBIX  oOpasoBarelbHBIX  pecypcoB  (School-
collection.edu.ru);

Poccuiickas anexTponHas mkosa (resh.edu.ru);

HOP «IKnacc» — obpazoBarensHbiit mHTEpHET-pecypc (https://www.yaklass.ru)
bubarorexa L{TOK (https://m.edsoo.ru/)

CaiiT mocesiieH Matematuke (1 MaTematukam). (http://www.math.ru)

Cnam 'MA: Pemry EI'D (https://ege.sdamgia.ru)
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INPUJIOKEHHUME 1. CACTEMA OINEHKHU INPE/IMETHBIX PE3YJIbTATOB
®OPMbI KOHTPOJISA YCIHIEBAEMOCTH

CraproBasi TMATHOCTHKA
CrapToBas TUarHOCTHKa IMPOBOAUTCA C LENbIO OLEHKH FOTOBHOCTU OOY4YarOIIUXCS K
00y4eHHI0O Ha HOBOM YpOBHE OOpa30BaHUS M BBICTYNAET KaK OCHOBA (TOYKa OTCUETA) JJIS
OLICHKH TMHAMHUKU 00pa30BaTeNbHbIX JOCTUKEHHUIM 00y4aromuXxcsl.
CraproBas AuarHocTuka npoBojauTcs B Hadane 10-ro kiacca, MO3BOJISET ONPEACIIUTD
y O0OydJaromuxcsi CTPYKTypy MOTHUBAIMH, COOPMHUPOBAHHOCTH Y4YEOHOH JesTeNbHOCTH,
BIIQJICHUE YHHBEPCATbHBIMA W CHEIU(PUYCCKHUMH JUIsI OCHOBHBIX YYEOHBIX MPEIMETOB
M03HABATEIbHBIMU CPEJICTBAMH, B TOM YHCJIE CPEACTBAMH paboThl ¢ HH(OpMaIMel, 3HAKOBO-
CUMBOJIMYECKUMHU CPEACTBAMU, JIOTUYECKUMHU OTIEPAIUSIMHU.

Tekymmii KOHTPOJIb

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOYYAIOIIMXCS — CHUCTEeMaTHuyeckas IpoBepKa
oOpa3oBaTenbHbIX (Y4EOHBIX) JOCTHKCHHI OOYYAIONIMXCs B MPOIIECCE OCBOCHUS IMPEIMeTa,
MIPOBOAMMAsI TIEJarOroM B XOJI€ OCYIIECTBICHUS 00pa30BaTEIbHOM 1E€ATEIHHOCTH.

Texymmmii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOIINXCSl OCYIIECTBISICTCS B LEIAX:

- orpeiesieHust crenenu ocBoenus odydarorumucs OOIT coOTBETCTBYIOIIETO YPOBHS
o01m1ero o0pa3oBaHus B TESYCHHUE YUSOHOTO TO/1a;

- KOPpPEKIMH pabo4yux MpOorpaMM y4eOHBIX MPEIMETOB B 3aBUCUMOCTH OT aHaIH3a
KayecTBa, TEMIIa 1 0COOCHHOCTEH OCBOCHUS H3yYCHHOTO MaTepUaa;

- IPEAYNPEkKACHHS HEYCTIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOIMTCSA Ui BCeX OOyJaroImuxcs, 3a
UCKJIIOYEHUEM JIMI, OCBAaWBAIOIIMX OCHOBHYI 00pa3oBaTelbHYI0 HporpaMMmy B Qopme
caM000pa30BaHUsI WM CEMEMHOro 00pa3oBaHUsA JTUOO OOy4aloImUXCA MO0 HE HMEIoIen
rOCyJJapCTBEHHOH aKKpeAuTaluy 00pa3oBaTeIbHOW MporpaMMe, 3a4UCIEHHBIX B IIKOJY IS
MIPOXOXKACHHS POMEXKYTOYHOM U TOCYJapPCTBEHHON UTOTOBOM aTTECTALMH.

OOBeKTOM TeKyIlell OLEHKU SIBISAIOTCS MJIaHUpPYEeMble Pe3ylbTaThl, ATAIllbl OCBOCHUS
KOTOPBIX 3a(pUKCHPOBaHbI B TEMAaTUUECKOM IJIAHUPOBAHUU IO YUEOHOMY IPEIMETY.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISAETCS NMOYPOYHO HU(WJIM) MO TeMaM B
COOTBETCTBMM C TEMaTHYECKUM IIJJaHUpOBaHHMEM palbodell mporpamMmbl C  y4€TOM
WHMBUIYAIbHBIX OcoOeHHocTell oOyuwaromuxcs, conepxkanueM OOIl, wucnoap3yeMbix
00pa30BaTeNbHbIX TEXHOJIIOTUN B Pa3IMUHBIX (opMax.

Texymmii KOHTpPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS MO NATHOAIBHON cucTeMe
OLICHUBAHMS.

VYcneBaeMocTh 00yYarOMIMXCS, 3aHUMAIOLIMXCS 10 WHAMBUIYAIBHOMY Yy4eOHOMY
IUIaHy, TMOJUIEKUT TEKYHIEMY KOHTPOJIIO C Y4€TOM OCOOEHHOCTEeHW OCBOEHHS IpelMeTa,
MPEYCMOTPEHHON WHAMBUYANIbHBIM YU€OHBIM IIJIAHOM.

OTMETKH 1O YCTaHOBIEHHBIM ¢opMaM TEKYIIEro KOHTPOJS YCIEBAaeMOCTHU
oOyyaromuxcs (QUKCUPYIOTCS MEJarorHyeckuM pabOTHUKOM B 3JEKTPOHHOM JKypHale
yCIeBaeMOCTH.

IIpomexyTouyHas aTrecTanus 00y4arOLINXCH

[TpomesxyTouHas aTTecTalys — 3TO MOATBEPKACHUE OCBOSHUS OTJECIbHONW YacTH WU
BCEro o0beMa yueOHOTO TIpeIMETa.

[TpomexyTouHyI0 aTTecTalMio MO ajaredpe B IIKOJIE B O0S3aTENBHOM IOPSIKE
MpoxXoJsaT oOydaromuecsi, HaunHast ¢ 10-ro kimacca Bo Bcex (opmax OOydeHHs], BKIIOYas
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o0yJaroImuxcs, OCBaMBAIOUIMX 00pa3oBaTeNbHBIE MPOrpaMMbl MO HMHIUBHIYaJIbHBIM
y4eOHBIM IIJJaHaM, OOY4YaloIlIUecs, OCBaWBAIONIME MporpaMMmy B (GOpPME CEMEHHOTO
oOpa3oBaHus (KCTEPHBI) B BPopMe caMooOpa3zoBaHUs (IKCTEPHBI).

[Topsiiok poBeneHMs MPOMEKYTOYHOM aTTeCTAI[MH 00YJaIOIUXCS:

- [IpomesxyTOUHAs aTTECTALUs IPOBOJUTCS IO UTOT'aM y4eOHOTrO To/1a;

- [IpomexxyrouHast artectanus 0OydJarOIIMXCsl MPOBOJAUTCS OJMH pa3 B TOJA B CPOKH,
YCTAaHOBJICHHBIE KaJICHIAPHBIM y4eOHBIM IpauKoM;

- PesymbraThl TPOMEKYTOUHOW aTTECTAllMM OOYYAIOUIMXCS OLEHHBAKOTCA 110
MATHOAIUIBHON CHCTEME;

- OTMeTKH 3a MPOMEXKYTOYHYIO aTTECTAIMI0 BBICTABISIOTCS MEAarOrHYSCKUM
pabOTHUKOM, €€ MPOBOAMBIINM, B JIEKTPOHHBIH KypHaJl B CPOKH U TOPSIIKE.

®OPMbBI TEKYHIEI'O KOHTPOJIA 110 YYEBHOMY NPEJIMETY "AJI'EBPA"

dDopMa TeKyLIero Onucanne
OLIeHUBAHMS

[Tucemennas padota | Popma KOHTPOJIS, IIO3BOJISAIONIAS OIICHUTh YMEHHE 00y4aroIerocs
BBITOJIHATH ICHCTBUS, HAIIPABJICHHbBIC HA JOCTHKEHUE LIEIH,
3aJJaHHOM B paMKax MpoOJIeMHON CUTYaIlH — 3a/1a41 WIN
CaMOCTOSITENILHO BBIMOJIHATH 331aHUs HA OTPa00TKY KOHKPETHBIX
IPEIMETHBIX YMEHUI U HABBIKOB

KomOunmnpoBannas | @opMa KOHTPOJIS, TO3BOJISIOIIAS OIICHUTh MTPEIMETHBIC 3HAHUS U
pabora MeTanpeIMETHbIE HABBIKM 00YYarOIIerocs IOCPEICTBOM BBIITOJIHEHUS
MPAKTUYECKUX U TEOPETUUECKUX 3aJJaHUN Pa3HOro TUIIA

Homamuee 3aganue | DopMa KOHTPOJISL, MPU KOTOPOM MPOBEPSETCS U OLCHUBAETCS YMEHUE
00y4aroIIerocsi CaMoCTOSTENILHO BBIMIOJIHATH 3aJaHUS Ha
3aKpeIUICHHE U YriyOJieHne 3HaHUM, HAaBBIKOB U YMEHUH,
MOJyYECHHBIX HA YPOKE

Maremarnueckuit dopMa KOHTpPOJIA, TO3BOJIAIOIIAs OLIEHUTh YPOBEHb 3HAHUI

JUKTaHT MaTEeMaTU4YeCKUX TEPMUHOB

Tect ®opMa KOHTPOJIA, MO3BOJIAIOIIAs OLEHUTh YPOBEHb 3HAHUN
00y4aroIerocs, COCTOSIIAsl U3 CUCTEMBI TECTOBBIX
3aJJaHUI/BOMPOCOB

YCTHBIN OTBET @®opMa KOHTpPOJIAA, TO3BOJISAIOIIAS OLEHUTh UHIUBHUYaJIbHbIC

0COOEHHOCTH YCBOCHHSI 00yJaromumMcest yaeOHOro Marepuaina u
IPOBEPUTH YMEHHE CTPOUTH CBSI3HOE, JIOTHYECKHU TIOCIIEJOBATEIbHOE
coo0IeHne Ha 3aJaHHYI0 TEMY HJTH TTOCTaBJICHHBIH BOIIPOC

JUi OLleHHMBaHUA NPEIMETHBIX PE3YJIbTATOB ONPENEICHO MSTh YPOBHEH TOCTUKEHUMN
00y4aroIuXxcsi, COOTBETCTBYIOIIUX OTMETKAaM OT «5» 110 «1».

[IsaTOannpHass  mIKalna  COOTHOCHTCA C  TpeMs  YPOBHSAMH  YCIIELIIHOCTH
(HeoOxoanMbIi/0a30BbIN, MpOrpaMMHBIA U BhICOKUI). [lepeBon OTMETKH B MATHOAIILHYIO
LKAy OCYILECTBISETCS MO CIEAYIOIIEN CXEME.
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KadecTBO 0CBOCHUS OTMeTKa IO 5-0a/ILHOM
YpoBeHb yCHEITHOCTH
NMPOrpamMMbl mIKaJje
90-100 % Bricokuii «5»
6689 % [TporpaMMHBIH/TTIOBBIIICHHBIH «4»
50-65 % Heo0xonuMeIii/0a30BbIi 3»
Memnsre 50 % Hwuxe Heobxoamumoro «2»
ba30BbIi1 ypOBEHb NOCTUKEHUH — YpPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOEHHUE

y4eOHBIX JCHUCTBUI C OOPHOM CHCTEMOM 3HAHUH B paMKax jJuana3oHa (Kpyra) BbIICICHHBIX
3agad. OBnaseHne 0a30BBIM YPOBHEM SIBISIETCSI QOCMAMOYHbIM JUTS IPOAOIDKEHHS 00ydeHUs
Ha CJEeIYIOIIEM ypOBHE 00pa3oBaHMs, HO HE MO MpoduiIsHOMY HampaBieHuto. JJocTnxeHno
0a30BOT0 YpOBHS COOTBETCTBYET OLIEHKA «YIOBJIECTBOPUTEILHOY (MM OTMETKA «3», OTMETKa
«3a4TCHOY).

[IpeBbimeHrie 6a30BOTO ypPOBHS CBUAETENBCTBYET 00 YCBOCHHH OIIOPHOW CHCTEMBI
3HAHUW Ha YPOBHE OCO3HAHHOI'O MPOM3BOJILHOTO OBJAJIEHUS Y4YEOHBIMH JCUCTBUAMHU, a
TaK)Xe 0 Kpyrosope, mupore (Win u30upareabHOCTH) UHTEPECOB.

[ToHM>KEHHBI ~ YpOBEHb  JIOCTHDKEHUH  CBUICTENBCTBYET 00  OTCYTCTBHH
CUCTEMAaTUYEeCKOW 0a30BOM MOJArOTOBKH, O TOM, YTO OOYYalOIIMMCS HE OCBOEHO HaXKe U
MIOJIOBUHBI INITAHUPYEMBIX PE3YIbTATOB, KOTOPHIE OCBAMBAET OOJIBIIMHCTBO O0YUYAIOUIUXCS, O
TOM, YTO UMEIOTCS 3HAYUTEIbHbIC TPOOEINbl B 3HAHUSX, NAJbHElIIee 00ydyeHrne 3aTpy/JHEHO.
[Ipu 5TOM 00y4UaroImuiics MOKET BHIMOJIHATH OTACIbHBIE 3a/IaHUS TIOBBIIIIEHHOTO YPOBHSI.

OuneHka NUCbLMEHHOMH PadoThI onpenenseTcs ¢ yuéTom e€ 00IIero MaTeMaTu4eckoro
YpPOBHA, OPUTMHAJIBHOCTH, NOCICAOBATCIBHOCTH, JIOTMYHOCTU eé BBIIIOJIHEHHUA, a4 TaKXEC
qrclia OMMOO0K U HEAOYETOB U KadecTBa 0OpMIICHHS pabOTHI.

Ommubka, noeémopawuwiasca B OaHON paboOTe HECKOJIBKO pa3, pacCMaTpUBAETCS Kak
00Ha owudKa.

3a opgpozpaghuueckue owubKku, TOMYINICHHBIC YICHUKAMU, OIICHKA He CHUMNCAECMCA;
00 opdorpaduueckux omuOKax TOBOTUTCS O CBEACHHUS MPENOAaBaTessl PYyCCKOTO s3bIKA.
OpHako ONIMOKW B HAIMCAHUU MAMEMAMUYECKUX MEPMUHO8, YKE BCTPCUABIIUXCS
IIKOJIbHUKAM KJIacca, TOJKHBI YUUTHIBATHCS KaK Hedouémaol B paboTe.

[Ipy olleHKe TUCHMEHHBIX pPa0OT MO MAaTeMaTUKE pa3IHyaloT Z2pydble owuoKu,
OwUOKU U HedouUémol.

TI'pybvimu cuautaroTcs ONMIMOKH, TOKA3bIBAIOIINE, YTO YYCHHUK HE YCBOWJ BOMPOCHI
W3YYEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHAApTAaMH OCHOBHOTO OOIIero oOpa3oBaHUS K
YHCITy 00513aTENbHBIX JIIsl YCBOCHUSI BCEMU YUEHUKAMH.

Tak, HampuMep, K TPYOBIM OTHOCSITCS] OLTMOKHU B BBIYUCIICHUSAX, CBUIETEIHCTBYIOIIUE O
HE3HAHNU Ta6J'II/IHI)I CIIOKCHUA WNIN Ta6J'II/II_[I)I YMHOXCHHUSA, CBA3aHHBIC C HC3HAHUCM
QITOPUTMA MHCHbMEHHOTO CIIOKEHUS W BBIUMTAHUS, YMHOKEHUS W JICJICHHS Ha OJHO- WU
ABY3HAQYHOC YHUCJIO U T. II., OHII/I6KI/I, CBHUICTCIIBCTBYIOIIME O HE3HAHWKU OCHOBHBIX (1)OpMy.TI,
MpaBWJI W SBHOM HEYMEHHUM WX NPUMEHATh, O HE3HAHWW NPUEMOB pEUICHHS 3a/aad,
AHAJIOTUYHBIX paHEC NU3YYCHHBIM.

IlIpumeuanue. Ecnu rpyOast ommuOKa BcTpedaeTcsi B padoTe TOJIBLKO B OJJHOM Cllydae U3
HECKOJIbKUX aHAJIOTUYHBIX, TO IIPH OLIEHKE padOThI 3Ta OMIMOKAa MOKET ObITh MPUpPABHEHA K
HEerpyooi.

[IpumepamMu  HecpyObIX OWIUOOK SBISIOTCSA: OIIMOKW, CBS3aHHBIE C HEJOCTATOYHO
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MOJTHBIM YCBOCHHEM TEKYIIETO Y4eOHOTO MaTepuasa, He BIOJIHE TOYHO c(HOPMYTHUPOBAHHBIN
BONPOC WJIM IOSICHEHWE I@PU pEIIeHUH 3aJauyd, HETOYHOCTH MPH  BbINOJIHEHUH
F€OMETPUUYECKUX IOCTPOEHUH M T. M. (IIOTeps KOpPHS WIM COXPAaHEHUE B OTBETE
IIOCTOPOHHET0 KOpHs; 0TOpackiBaHKe 0€3 00BbsICHEHNI OJJHOIO U3 HUX U PABHO3HAUHBIE UM).
Heoouémamu  cuurtaroTcs  HEpallMOHAJbHBIE  3allUCH TP BBIYMCICHUSX,
HepalOHaIbHbIe NMPUEMbI BBIYMCICHUN, ITPpeoOpa3oBaHUi M pelleHud 3aaad, HeOpexHoe
BBINOJIHEHUE YEPTEXKEH U CXEM, OT/AEIbHBIC TOIPEIIHOCTH B (POPMYIIMPOBKE MOSCHEHUS UITH
oTBeTa K 3anade. K HerouéraM MOYKHO OTHECTH U JIpyrHe HeJlOCTaTKU paboThl, BbI3BAHHBIE
HEJOCTATOYHBIM BHHUMAaHUEM Y4YalllUXCs, HAlpPUMEp: HEMOJIHOE COKpaImleHHe Ipo0ei wiu
YJICHOB OTHOIIEHUS; OOpallleHne CMELIaHHbIX YUCE B HEMPABWIBHYIO IpO0b IPU CII0KEHUU
U BBIYMTAHUHU; IMPOIYCK HAMMEHOBAHUM; IPOIYCK YHUCEJ B IPOMEXKYTOYHBIX 3aIUCHX;
NepecTaHOBKa LU(p NpH 3alHMCU YUCEIT; OIIMOKH, JONYIICHHbIE IPY EPENUChIBAHUU U T. II.

Ounenka nMuCbMEHHOW PpadoOThl MO BBHIIOJIHEHUI0 BBIYUCIWTEIbHBIX 3aJaHUHA U
ajredpandecKux nNpeodpa3oBaHui
Buoicoxkuii ypoeenv (oyenka «5») cTaBUTCS 3a OE3YKOPU3HEHHOE BBINOJIHEHUE
MMMCEMEHHOU PaboTHI, T. €. a) €CIIH PEIICHUE BCEX MPUMEPOB BEpHOE; 0) €Ci BCe NEHCTBUS U
nmpeoOpa3oBaHus BBHINOJHEHBl MPaBUIBLHO, 0e3 OmHOOK; BCE 3alMUCH XOJa pEIICHUs
PacTOJIOKEHBI MTOCIICOBATEILHO, & TAKXKE ClIeTaHa MPOBEPKA PEIICHUS B TE€X CIydasx, KOraa
3TO TpedyeTcs.
Ilosvtuenntii yposenuv (ouenka «4») craButTcs 3a pabOTy, KOTOpas BBHINOJIHCHA B
OCHOBHOM TPaBWJIHHO, HO AOIMYIeHa O Ha (Herpyoasi) omunoKa WK JBa-TpU HEA0UETA.
ba3zoevtit yposens (oyenka «3») CTaBUTCS B CIICIYIONIUX CIIydasiX:
a) ecnu B paboTe uMeeTcs oJHa rpydas omudka u He OoJsiee 0JTHOM HerpyOoi OMNOKY;
0) TP HATMYHUU OJHOM rpyOOl OIMOKU M OJJHOTO-/IBYX HEIOYETOB;
B) IpPH OTCYTCTBHH IPyObIX OMIMOOK, HO MPU HAIWYMUHU OT JIBYX JI0 YETHIPEX (HErpyOBbIX)
OIINOOK;
I) TpU HAJUYUU JIBYX HErpyObIX OLIMOKH He Ooiiee TPEX HELOUETOB;
1) TpHU OTCYTCTBUHU OIIMOOK, HO MPU HAIUYUH YETHIPEX U O0Jiee HEJOUETOB;
€) €CIH BEepHO BBIMOIHEHO OoJiee OJOBUHBI 00BEMa BCel paboTHI.
Huskuit ypoeens (ouenka «2») CTaBUTCS, KOTJa YMCIO OMIMOOK MPEBOCXOIUT HOPMY,
MpH KOTOPOW MOXKET OBbITh BBICTABIIEHA MOJOXKHUTENbHAS OIEHKA, WJIM €CIU MPaBUIBHO
BBITIOJTHEHO MEHEE H0J108UHBL BCCH PAOOTHI.
Ilpumeuanue. Ouenka «5» MOXKeT ObITh MOCTaBJI€HA, HECMOTPS Ha HAJIWYHE OHOTO-
JBYX HEIOYETOB, €CIIM YUSHUK JAJI OPUTHHAILHOE PEIICHUE 3aJaHi, CBHJICTEIbCTBYIOIIECE O
€ro XOpoIIeM MaTeMaTHYeCKOM Pa3BUTHUH.

Ouenka NMCbMEHHOM PadoThI M0 PelIeHNI0 TEKCTOBBIX 33124

Bvicokuit ypoeenv (ouenxa «5») CTaBUTCS B TOM Clly4yae, KOrja 3ajaya penieHa
MPaBWJIBHO: XOJ PEIIeHUsl 3aJa4yd BEpPeH, BCe ACUCTBHUS U MPEOOpPa3OBaHUS BBHIMOIHEHBI
BEpHO W paIllMOHAIBHO; B 3a/1aue, periaeMoil ¢ BOMPOCAMH HJIA TOSICHEHUSMH K JIEHCTBHSIM,
JaHbl TOYHBIE U MPaBUIbHBIE (DOPMYITHPOBKYU; B 3a/1a4e, perraeMoi ¢ TOMOIIbIO YpaBHEHUS,
JTaHBI HEOOXOIUMBIE TTOSICHEHHMS; 3alMCH TTPABUIIBHBI, PACTIONOKEHBI TIOCIEI0BATENHHO, JaH
BEpHBII U MCUYEPHBIBAIOIINN OTBET HAa BOIPOCHI 3aJau; c/elaHa MpoBepKa pelieHus (B Tex
Cllydasix, KOrja 3To TpedyeTcs).

Ilosviuennotii yposensv (ouenka «4») CTaBUTCA B TOM Ciy4ae, €CIU IPU NPaBUIBHOM
X0JI€ PEIICHMS 3a]]a4M JIOMYIIeHa OHa HeTpyOast OIMOKa WiIM IBa-TPU HEI0UETA.

bazoeviit yposenv (ouenka «3») CTaBUTCS B TOM cCllydyae, €CIM XOJl PELICHUSA
MIPaBUJIBHBIN, HO:
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a) JIOIyIeHa OfHa rpy0as omrbka u He 6osee OTHON HeTpyOoii;

0) nomymieHa ojHa rpyoas omrbka 1 He OoJiee ABYX HEIOUETOB;

B) JIOMYIICHBI TPU-YEThIPE HETPYOBIC OMUOKH MTPH OTCYTCTBUU HEIOYETOB;

T') JOIMYIIEHO HEe 00Jiee IBYX HErpyObIX OIMTMOOK M TPEX HEAOUYETOB;

1) TIPY OTCYTCTBHH OMIMOOK, HO TIPU HAIMYUH OoJiee TPEX HETOUETOB.

Hus3skuii ypoeenv (ouenka «2») CTaBUTCI B TOM CiIy4ae, KOTJa YHCIO OIIMOOK

MIPEBOCXOIUT HOPMY, IIPU KOTOPO MOKET OBITh BHICTABIICHA ITOJIOXKHUTEIIbHAS OIICHKA.

[Ipumeuanus:

1. Onenka «5» MOXET ObITh ITOCTABJICHA, HECMOTPS HAa HAJIMYUE ONMMCKHU WM HEI04ETa,
€CIIM yYEHUK Jall OPUTHHAIBLHOE pEIICHHEe, CBUACTEIBCTBYIOIMIEE O €ro XOpoIieM
MaTEeMaTHYECKOM Pa3BUTHH.

2. [TonoxwurenpHas orneHKa «3» MOXET OBITh BBICTABIICHA YYCHHUKY, BBITIOJHUBIIEMY
paboTy HE MOJHOCTHIO, €CU OH OE30IIMOO0YHO BBIMOJHUI OoJiee TMOJOBUHBI 00BbEMa Beei
paboTHLI.

OneHka KOMOHMHUPOBAHHBIX MUCHMEHHBIX PadoT

[TucemenHas paboTa Mo MareMaTuKe, MOJyIeXkKallas OLEHUBAHUIO, MOKET COCTOATH U3
3a/1a4 U npuMepoB (KOMOWMHHpOBaHHas pabora). B 3ToM ciiydae mpemojaBareiib CHaudasa
naéT MpeBapUTEIbHYIO OLIEHKY KaXKJI0i 4acTu paboThl, a 3aTeM OOIIYyI0, PYKOBOJCTBYSCH
CIICAYIOIIHAM:

a) ecii 00e yacTu pabOThI OIEHEHBI OJIMHAKOBO, TO 3Ta OIICHKA JIOJDKHA OBITH OOIICH
VTS Bcel paboTHI B 1IEJIOM;

0) ecru OIIEHKM YacTeil pa3HATCS Ha OJUH Oallji, HAmpUMep, AaHbl OLEHKU «5» U «4»
Wi «4» 1 «3» U T. M., TO 32 paboTy B LIEJIOM, KaK MPABUJIO, CTABUTCS HHU3ILIAsA U3 JABYX
OLICHOK, HO MIPH 9TOM YYMUTHIBAETCS 3HAUCHUE KaxI0H U3 YacTeil paboThI;

B) HU3IIAs U3 JIBYX JAHHBIX OIICHOK CTAaBUTCS U B TOM CITy4ae, €CIM OJJHA YacTh PaOOTHI
olleHEeHa OamioM «5», a Apyras — OamwioM «3 », HO B 9TOM cliyyae MpernoiaBaTeilb MOKET
OIICHUTh TaKyI0 paboTy B 1eJIOM 0auioM «4» MpH YCIOBUHU, YTO OLIEHKA «5)» TMOCTABJICHA 32
OCHOBHYIO YacCTh palbOTHI;

') €CJIM OJIHA U3 YacTeH pabOTHI OlleHEHA 0aIoM «5» WK «4», a Apyrast — 0ayuioM «2»
win «1», To 3a BCIO paboOTy B LIEJIOM CTaBUTCS 0ail «2», HO MPEnoaBaTeslb MOXKET OLIEHUTh
BCIO pa0oTy 0aymuioM «3 » MpH yCIOBUH, YTO BBICIIAS U3 JIBYX JJAHHBIX OIICHOK MOCTaBIICHA 3a
OCHOBHYIO YacCTh paOOTHI.

Ilpumeuanue. Ocno6HOI CUNTACTCS Ta YaCTh PabOTHI, KOTOPAsi BKIIFOYAET OOJBIIHNHA 110
00BEMY MM HauboJee BaXXHBIN 10 3HAUEHUIO MaTepHall 10 N3y4aeMbIM TeMaM MPOTrPaMMBI.
OreHKa TEeKyIUX MACBMEHHBIX PaboT

[Ipu oleHKe TMOBCEAHEBHBIX OOy4arommx paboT 1O MareMaTHKe YYUTENb
PYKOBOJCTBYeTCS  YKa3aHHBIMH  HOpPMaMH  OIIGHOK, HO  yYUTBIBa€T  CTEICHb
CaMOCTOSITENTFHOCTH BBIMOTHEHUS PAa0OT y4allMMHUCS, a TaKXkKe TO, HACKOIBKO 3aKperUiéH
BHOBb M3y4aeMblil MaTepHal.

Obyuarouwjue  THCHMEHHBIE  pafompl,  BHIIOJHEHHBIE  YYAlIUMKCS  BIIOJHE
CaMOCTOSITEJTFHO C NMPUMCHCHHEM paHee HM3YYCHHBIX U XOPOWLO0 3aKPEenjaéHHbIX 3HAHUU,
OLICHUBAIOTCSI MAK ce, KaK 1 KOHMpPOoJibHble PAOOTHI.

Oobyuarougue NTUCLMEHHBIC padombl, BHITTOIHEHHBIC BIIOJTHE CAMOCTOSATEIBHO, Ha TOJBKO
YTO U3yYEHHBIC U HEOOCMAamouHo 3aKpeniéHHble TIPaBUIIa, MOTYT OIEHUBATHCS HA OOUH
oann eviuie, YeM KOHTPOJIBbHBIC PabOTHI, HO OIEHKA «5» W B OTOM CJIy4ac BBICTABIISCTCS
TOJILKO 32 0€e3YKOPU3HEHHO BHITIOTHEHHBIE PA0OTHI.
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ITucomennsvle padompl, BHIIOIHEHHBIE B KJAcCE € NPEO0BAPUMENbHBIM PA300poOM VX
M0J1 PYKOBOJICTBOM YUYUTEJIS, OLICHUBAIOTCS HA 0OUH OAI1 HUMHCE, YEM STO MPEAYCMOTPEHO
HOpMaMM OIEHKH KOHTPOJBHBIX NMUChMEHHBIX paboT. Ho 6e3ykopuznenno BbIIOTHEHHAs
paboTa 1 B 3TOM ciy4ae OLeHUBaeTCs 0amiom «5 ».

Kpumepuu owuoox

K rpyObiM ommOkamM OTHOCSATCS OIMMOKHA, KOTOpbIE OOHApPYKUBAIOT HE3HAHUE
y4JamuMucs (Gopmyli, TIpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHUE HX HPUMEHSTBH;
HE3HAHWE TPUEMOB pELICHHUS 3ajla4y, paccMaTpUBAaeMbIX B Yy4eOHUKaX, a TaKkKe
BBIYUCIIUTENIbHBIC OIMOKHU, €CJIM OHH HE SIBIISTFOTCS] OMTUCKOM;

K HerpyObiM ommbkamM OTHOCSTCS: MOTEps KOPHA WM COXpaHEHHE B OTBETE
MIOCTOPOHHET0 KOpHs; oTOpackiBaHue 06e3 00BbSICHEHNI OJJHOTO M3 HUX U PaBHO3HAUHBIC HM;

K HemoueraM OTHOCATCSA: HEpAlMOHAIBLHOE PELICHHE, OMUCKU, HEJOCTaTOYHOCTb WU
OTCYTCTBHE IOSICHEHUI, 000CHOBAHUI B PELLICHUSIX

JdomamHue nucbMeHHbIE PadOThI OIICHUBAIOTCS TakK K€, KaK KJaccHas paborta
00yuJaroIero Xxapaxkrepa.

Hopmbl 0O1ICHOK MaTeMaTH4YeCKOro JUKTAHTA BBICTABISICTCS C YYETOM YHCIAa BEPHO
PELICHHBIX 3aIaHUMN:

OrneHkr 3a pabOTy BBICTABIISIOTCS C YYETOM 4YHCJA BEPHO BBINMOJHEHHBIX 3aJIaHUI.
[Tepen HayamoOM TUKTaHTa JOBECTH JIO CBEICHUS yUYaIIMXCs HOPMBI OIIEHOK 3a 10 BOIIPOCOB:
10-9 BompocoB - orieHKa «5»

8-7 BOIIPOCOB - OIICHKA «4»
6-5 BOTIIPOCOB - OLIEHKA «3%
Menee 5 BOpOCOB - OIIEHKa «2.

HopMbI oneHok Tecra:
Bricokuil ypoBeHb, OLIEHKA «5»: 4UCII0 BepHBIX 0TBETOB OT 90 1o 100%.
[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4»): YHCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBelii ypoBeHb (O11eHKa «3»): YMCI0 BEPHBIX 0TBETOB 0T 50 110 65%.
Huzkuit ypoBeHb (olieHKa «2»): 4uCiI0 BEpHbIX 0TBETOB MeHee 50%.

HopMbI 011EHOK YCTHOTO OTBETA:
Buicokuii yposens (o1ieHKa «5») BBICTABISETCA, €CIIU 00yJatOIIUHACS:

® TIOCNEJIOBATENIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30IIMOOYHO H3JaraeT y4eOHBIN
Marepuai,

® JaeT OTBET B JIOTHYECKOM TOCIIEIOBATEILHOCTH C WCIOJB30BAaHUEM TMPUHATON
TEPMHUHOJIOTHH;

® T[IOKa3blBA€T MOHUMAHUE CYIIHOCTH pPAacCCMAaTPUBAEMbIX TOHATHM, SBJICHUH U
3aKOHOMEPHOCTEM, TEOPUIA, B3AMMOCBS3EH;

® YyMEeT BBIACIATH TIJIABHOE, CAaMOCTOSTEIBHO TIOJATBEPXIaTh OTBET KOHKPETHBIMHU
npuMepamu, GpakTamu;

® CaMOCTOSITENHHO aHAIM3UPYET U 0000IIAeT TEOPETUUECKUN MaTepHUa;

e CBOOOJHO yCTaHABIMBAET MEXKIPEIMETHbIC (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHHI)
Y BHYTPUIPEIMETHBIE CBSI3H;

® YBEPECHHO M 0€30mMO0YHO MPUMEHSET MOJTyYeHHBbIC 3HAHUS B PEIICHUH HOBBIX, paHee
HE
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BCTpEYaBIIUXCS 3a/1a4;

palMoHaNBPHO HCIIOJIb3YEeT HArJISIHBIE TOCOOMs, CIpaBOYHBIC MaTepuajbl, Y4eOHUK,
JOTIOJIHUTENBHYIO JIUTEPATYPY, HEPBOUCTOUHUKH;

MPUMEHSIET YIOPSIOYEHHYI0 CHUCTEMY YCIOBHBIX O0O3HAUEHUU MPHU BEJECHUU 3alHCei,
COIIPOBOYKAAIOIINX OTBET;

UMEeT HeoOXOJWMble HaBBIKM pabOThl C MpuUOOpaMU, YEpTEeKaMU, CXEeMaMH U
rpadukamMu, COMyTCTBYIOIIUMU OTBETY;

JIOMYCKAaeT B OTBETE HEI0UEThI, KOTOPHIE JIETKO UCIPABIISET MO TPEOOBAHUIO YUUTEIIS.

Ilosvtuennutii yposens (OUEHKA «4») BBICTABIISETCS, €CIIU 00yUYaOUHIiCs:

IIOKa3bIBAaET 3HAHNE BCETO N3YUYEHHOI'0 y4eOHOro MaTepHaa;

JaeT B OCHOBHOM IPAaBHJILHBIN OTBET;

y4eOHbI MaTepuan u3jaaraeT B OOOCHOBAaHHOW JIOTMUECKOM IOCIIE0BAaTEIbHOCTU C
IIPUBEJCHUEM KOHKPETHBIX IPUMEPOB, IPU 3TOM JONYCKAET OJHY HErpyoyro omHOKy
Wi He OoJiee IBYX HEIOYETOB B HCIOJIH30BAHWU TEPMHUHOJOTHU YU4E€OHOTO MpPEIMeTa,
KOTOPbIE MOXKET MCIIPABUTH CAMOCTOSITENILHO;

aHATM3UpPyeT U 0000IIaeT TEOPETHUECKUI MaTepuai; COOJII0JIaeT OCHOBHBIC IMpaBHIIA
KYJIBTYpBl YCTHOU peyH;

IIPUMEHSET YHNOPSAAOYEHHYIO CUCTEMY YCJIOBHBIX 0003HAUYE€HUM NpU BeJICHUM 3aIMCeH,
COIIPOBOKAAIOIIUX OTBET;

ba3zoewtii yposens (oyenka «3») BHICTABISETCA, €CIIA 00yJaIOIIUNCS:

JIEMOHCTPHUPYET YCBOCHHE OCHOBHOT'O COJIEpKaHUs y4eOHOTO MaTepuaa, UMeeT
po0ebl, He

MPEMATCTBYIOIINE AaJbHENUIIIEMY YCBOCHHUIO y4eOHOro MaTepuana;

MIPUMEHSIET MTOJIyYE€HHbIE 3HAHUsI IPH OTBETE Ha BOIIPOC, aHAJIN3€E MPEITI0KEHHBIX
CUTYaIHi Mo 00pasiry;

JIOMyCKaeT OMIMOKY B MCIIOJIb30BAaHUH TEPMUHOJIOTMH Y4E€OHOTO MpeIMeTa; MOKa3bIBaeT
HE/I0CTaTOYHYIO C(OPMHUPOBAHHOCTD OT/IEJIbHBIX 3HAHUN M YMEHUH;

BBIBOJIbI U 000011IEHUsI apTyMEHTHUPYET CJ1a0b0, AOMYCKAeT B HUX OIINOKU; 3aTPyAHSIETCS
MpU aHaIKM3e U 0000IIeHNH Y4eOHOr0 MaTepurara;

JIaeT HEIOJIHBIE OTBETHI HA BOIPOCH! YUUTENS WIM BOCIIPOM3BOJUT COACPKAHNUE PaHEe
MIPOYUTAHHOTO Y4€OHOT 0 TeKCTa, c1abo CBA3aHHOTO € 33JaHHBIM BOIIPOCOM; HCHOJIb3YET
HEYTIOPSIIOYEHHYIO CUCTEMY YCJIOBHBIX 0003HAUEHUH MPU BEACHUHU 3aIHCEH,
COIIPOBOXAAIOIINX OTBET.

Hu3skuii yposens (oyenxa «2») BHICTABISIETCS, €CITH 00YJArOIIUIACS:

HE PacKpbUI OCHOBHOE COJIEpXKaHWe y4eOHOro Marepuaina B MpeesiaX IOCTaBICHHBIX
BOIIPOCOB;

HC YMCCT NPUMCHATH UMCIOIMIUECA 3HAHHA K PCIICHHUIO KOHKPCTHBIX BOIIPOCOB U 3aaa4
o o0pasiy;

JIOMYCKaeT B OTBETE OoJiee BYX TPYOBIX OMIMOOK, KOTOPhIE HE MOXKET UCIPABHUTDH JaxKe
MIPY TIOMOIIM yYAIIUXCS ¥ YIUTETIS.

Y4autenb MOXET ITOBBICUTH OTMCTKY 3a Opur WHAJIbHBIM OTBET Ha BOIIPOC WA
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OPHUI'MHAJIbHOC PCHICHUC 3aaa4u, KOTOPBLIC CBHUACTCIILCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM
Pa3BUTHHU Y4YalICrocs, 3a pCIICHUC 0oJsiee CIOKHOU 3aJa4d HJIKM OTBCT Ha 0osiee CI0KHBIN
BOIIPOC, NPCIIOKCHHBIC YHallICMYCs JOIMOJHUTECIILHO IMOCJIC BBIITOJHCHUA UM SaﬂaHHﬁ.
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