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HNOACHUTEJBHASA 3AIIMCKA

Paboyas nporpamma 1o yueOHOMY mpeaMeTy «Anredpa (YriayOseHHBIH ypoBeHb) Ha
YPOBHE cpeaHero obriero oOpa3oBaHus pa3padoTaHa Ha OCHOBE:
-  @enepa’dbHOr0 TrOCYIApPCTBEHHOTO 0Opa30BaTENbHOIO CTaHIApTa CPEJHEro  OOIIero
00pa3oBaHus, YTBEPKIASHHOTO MpHKa3oM MUHUCTEpCTBa oOpa3oBaHusi U Hayku PD ot 17
mast 2012 . Ne 413 (c usmenenusimu u gonosnHenusmu) (gaigee — ®I'OC COO);
- @epnepanbHO  00pa30BaTEIIPHOW IPOrpaMMbI  CpEeIHEro o0mero oOpa3oBaHUS,
YTBEPKJI€HHOU ITpruKa3oM MunucrepctBa npocsenienust PO ot 18 mas 2023 1. Ne 371;
- Ycraa MBOY «1O Ne 10»;
- OCHOBHO# 00pa3oBaTeIbHON pOoTpaMMBbI cpearero oomero oopazopanust MBOY «11O NelOy;
- PabGoueii mporpammel Bociutanust MBOY «11O NelOy;
- [lonoxenus o pabounx nporpamMmax.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA
«Anredpa U HAYAJIA MATEMATHYECKOT0 aHAIU3a» (YIJIy0JIeHHbIH YPOBEHB)

VYueOHblli Kypc «Anredpa ¥ Havajla MaTeMaTHYE€CKOTO aHajiu3a» SBISETCS OJHUM U3
HanOoJyiee 3HAYMMBIX B TIPOrpaMMe CpemHero oOmiero o0pa3oBaHUsA, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O00€CNeYnBaeT HHCTPYMEHTAIBHYIO 0a3y il HM3y4eHHS BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOPOHBI, (pOpMHpYET JIOTHUYECKOE M aOCTPaKTHOE MBIIICHHE
oOydaronuxcs Ha YpOBHE, HEOOXOJIUMOM JIIi OCBOCHHS WH()OPMATHKH, OOIIECTBO3HAHUS,
UCTOpUH, CIIOBECHOCTH U JIpyrux JucuMiuiiH. B pamkax pgaHHoro yudeGHOro Kypca
oOyJaroniyecss OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAyKH, KOoTopas
(hopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTHUYECKOHN opme.

VY4eOHbIil Kypc anreOpbl M Hadajdl MaTeMaTUYECKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY JUIS
YCIEIIHOTO OBJAJEHUS 3aKOHAaMU (U3UKHU, XUMHH, OWOJOTMHM, TOHHUMaHHUS OCHOBHBIX
TEHJCHIMH DPa3BUTHS SKOHOMUKH M OOUIECTBEHHOW >KM3HM, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJb30BaTh UX IS
JanbHelIero o0pa3oBaHHs W B IIOBCEJIHEBHOM KW3HU. B TO ke BpeMs oOBjIaJeHUE
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSMHU aireOpbl U MaTEMaTUYECKOTO aHaIu3a
pa3BUBaeT YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEPKICHUSI C MOMOIIBIO UHIYKIIMU U PACcCYXJaTh NEAYKTUBHO, HCIOJIb30BaTh 0000IIeHE U
KOHKpEeTH3allnio, a0CTparupoBaHWe M aHAIOTHI0, (OPMHUpPYET KpEaTUBHOE M KPUTHYECKOE
MBIIILJICHHE.

B xoxe u3ydenus ydyeOHOro Kypca «AnreOpa W Hayala MaTeMaTHUYECKOTO aHaIH3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3373y, CaMOCTOSTENLHOTO
MOCTPOCHHUSI MAaTEMaTHYECKHMX MOJEJCH pealbHbIX CUTYyallud, WHTEPIPETAlUUd MOTy4EeHHBIX
pElIeHU, 3HAKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYEeCKUX 3aKOHOMEpPHOCTEH B MPHUPOJIE, HAYKEe U
HCKYCCTBE, C BBIAAIOIIMMUCA MATEMAaTHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc oONagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 ydeOHBIH Marepuall, CIOCOOCTBYIOIIMK (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUs, TaKk W uepe3 creuuduky ydeOHOW  JesITenbHOCTH, TpeOyromle
MPOJIOJKUTENIFHOM  KOHILIEHTPAllMd  BHUMAaHUS, CaMOCTOATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYUYEHHBII pe3ynbTar.

B ocHoBe meroauku oOydeHus anreOpe M HadalaM MaTEeMaTHYeCKOrO aHallu3a JICKHUT
JeSITeNEHOCTHBIN PUHITUT O0yICHHSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauaiza MaTeMaTUYeCKOTO aHAJIM3a» BHIICTICHBI
CIIEYIOIINE COJIEpP)KATENbHO-METOMUECKUe JHHUU: «Uucna U BelUUCIHCHHS», «DYHKIUU U



rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Hayana MaTemaTnyeckoro aHanm3a», « MHOKECTBa U
JoruKa». Bce OCHOBHBIE cONEpKATEeIbHO-METOANYECKUE JHHUU HM3Yy4aroTCs Ha MPOTSDKEHUH
IBYX JIET OOy4eHUs Ha YPOBHE CPEAHEr0 OOIIEro oO0pa3oBaHHs, €CTECTBEHHO MOTIOIHSS IPYT
Jpyra W TOCTENEHHO HACBIIIasChb HOBBIMH TeMaMM M paszjaenaMu. [laHHblid ydeOHBIH Kypc
SBIISICTCSI MHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSET B cebe coaep)KaHHEe HECKOJIbKUX
MaTeMaTUYeCKUX TUCHUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHS, MaTEeMaTHYeCKHd aHAIu3,
TEOpUsi MHOKECTB, MaTeMaTHuecKkas Jjoruka u japyrue. [lo mepe Toro kak oOydaromuecs
OBJIAZICBAIOT BCE Oojiee MIMPOKMM MaTEMaTHUECKUM allaparoM, Yy HHX MOCIEI0BaTEIbHO
(dopMupyeTcsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYyalluW, TMPUMEHATh 3HAHMS, TOJyYEHHBIE NMPH HM3Y4YEHUH YUEOHOTO Kypca, JUIS PELIeHHS
CaMOCTOSITEIEHO COPMYIIMPOBAHHOW MAaTEMaTHYeCKO 3ajaul, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYEeCKast ~ JUHUAA  «Yucma W BBIYMCICHHS»  3aBEpIIacT
(bopMHUpOBaHHE HABHIKOB HCIIOJIB30BAHMS JICHCTBUTENBHBIX YHCET, KOTOpOE OBLIO HAa4YaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanusa. Ha ypoBHe cpemHero obimiero oOpa3oBaHus oco0oe
BHUMaHHE yzaesieTcsi (OpMHUPOBAHUIO HABHIKOB PAIlMOHAIBGHBIX BBIYMCICHUH, BKIIOYAIOIINX B
ce0s1 MCIOJIb30BAaHUE PA3NIMUHBIX (JOPM 3alMCH YHCiIa, YMEHHE JIeNaTh TMPHKUIKY, BBITIOTHATH
pUOIMKEHHBIC BRIYHUCIICHNUS, OIICHUBATh YUCIIOBBIE BBIPAXEHUS, Pa0OTaTh C MATEMaTHYECKIMH
KOHCTaHTaMH. 3HAKOMbIE OOYJaOUIMMCS MHOXKECTBA HATYPaIbHBIX, IEJBIX, PAIMOHAIBHBIX U
JEWCTBUTEIFHBIX YHCEN JTOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaIoMm U3 ATHX
MHOJKECTB pacCMaTPHBAIOTCS CBOMCTBEHHBIC €My CIEIIM(PHUECKIE 3a/1a9l U OTICpAIHH: JICIICHUE
HaleNno, OINEepUpoBaHME OCTaTKaMHM Ha MHOXECTBE IIeJIbIX YHced, O0coOble CBOICTBa
palMOHATbHBIX U UPPALMOHAIBHBIX YKCEN, apu(METUUYECKUE OIepalyy, a TaKKe U3BJICUCHUE
KOpHS  HaTypaJbHOM  CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX  uyucel.  braromaps
MOCJIEIOBATEIbHOMY ~ PAaCIIMPEHHIO Kpyra HCIOJb3yeMbIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTSIMU UX MPUMEHEHHUS JJISl PEIICHUs pa3InyHbIX 3a7au (popMUpyeTcs MpeacTaBiIeHe
0 €IMHCTBE MAaTeMAaTHUKH KaK HAyKU U €€ poJIM B MOCTPOCHUH MOJEJe peaIbHOro MUpa, IIMPOKO
HCIOJIb3YIOTCSL 00001IeHUE 1 KOHKPETU3aIIHSL.

Jlunus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro OOydeHus Ha
ypoBHE cpenHero ooOmiero oOpa3oBaHHs, IIOCKOJBKY B KakaoMm paszene [Iporpammsl
MIPEelyCMOTPEHO pellieHrne COOTBETCTBYIOIIMX 3anad. B pesynbrare oOydaromuecs OBIAJECBAIOT
pPa3IMYHBIMU  METOJAMHU  PELICHUS palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKA3aTeIbHbIX,
Jorapu()MUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPABEHCTB M CHCTEM, a TakKXe 3ajad,
cozepkauux mnapaMmerpsl. llomydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS TPU HCCIETOBAHUU
(GYHKIHHM ¢ TOMOIIBIO TPOU3BOTHOMN, MPH PEIICHUH MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKJICHUE
HauOOJBIINX U HAMMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€rhl Mo ¢GopmynaaMm, mnpeoOpa3zoBaHUs
paloOHAaIbHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
coJiepXKaluX cTeneHu M Jorapupmel. braromaps u3ydeHuio anreOpandyeckoro Marepuana
IPOUCXOUT JajlbHEWIlee pa3BUTHE AJITOPUTMUYECKOTO U AOCTPAKTHOTO  MBIIIJICHUS
oOyuaronuxcs, (GOPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYXAEHUH, paOOTHl ¢ CUMBOJILHBIMU
¢dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB M HEPABEHCTB.
AnreOpa npennaraet 3pQeKTUBHbIE HHCTPYMEHTHI 7Sl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-
HAyYHBIX 337124, HAalJIJHO JIEMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKa HAYKU.

ConepxxaTenbHO-MeToAMueCKast TUHUS «DYHKIUMU U TpaQuKu» TECHO NeperuieTaeTcs ¢
JIpYrUMH  JHHHUAMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAakOM-TO  CMBbICIE  3aJaér



IIOCJIEIOBATEIbHOCTh ~ M3YyYeHUs MaTtepuana. V3ydeHwe  CTEeNeHHOM, IOKa3aTelbHOM,
norapu(pMUUECKON U TPUTOHOMETPUYECKUX (DYHKIIHH, MX CBOMCTB M IpadMKOB, NCIOIH30BAHNE
GyHKUME U1 pemieHus 3a7ad U3 IPYruxX Y4eOHBIX NPEJAMETOB M PEANbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTéMaTH4YE€CKUM aHAJIM30M, TaK U C PELIEHUEM YpaBHEHMH U HepaBeHCTB. [Ipu
3TOM Oo0JIbIIOE BHUMAaHWE yAeseTcss (OPMUPOBAHHIO YMEHHS BBIpaXaTh (opMylIaMu
3aBUCUMOCTU MEXJy pa3iMuHbIMU BEIMUYMHAMH, HUCCIEA0BATh MOJyY€HHbIE (PYHKIIHUU, CTPOUTH
ux rpadpuku. Marepuan 3TOH coAepKaTelbHOW JIMHUM HALEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, IMO3BOJISIOMIMX BBIPAXXAaTh 3aBHCUMOCTH MEX]y BEIHYMHAMH B pa3in4yHON (opme:
aHAJIMTUYECKOM, Trpaduueckod U cinoBecHOH. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  O0OOMmIEHHIO ¥  KOHKpETH3allWH,
HCIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas 1uHus «Havama mareMaTnyeckoro aHaian3ay IMO3BOJIIET CYIIECTBEHHO
paciIupUTh KPYr Kak MaTeMaTUYeCKUX, TaK M MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00y4aromuMcs,
TaK KaK y HUX MOSIBJISETCS BO3MOXHOCTb CTPOUTDH IPapUKU CIOKHBIX (PYHKIUHN, ONPEAENATh UX
HauOOJbIINE ¥ HAUMEHBIINE 3HAUEHUS, BBIYUCIATH MJIOMAAN GUIyp U OOBEMBI T€l, HAXOIUTh
CKOPOCTHM U YCKOpeHHs mpoleccoB. JlaHHas cojepkaTesibHas JIMHUS OTKPBHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHS MaTeMaTH4YEeCKHX MOJENel peanbHbIX CHUTyaluii, MO03BOJISET
HaXOJUTh HaWjIydlllee pelIeHHEe B MPHUKIATHBIX, B TOM YHCII€ COLUAIbHO-IKOHOMHUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHUECKOTO aHajh3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATIBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUI
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UcKyccTBe. OOyuaroniuecs
Y3HAIOT O BBIJAIOIIUXCSA PE3ybTAaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHs MAaTEMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopnepxaTenpHO-MeTOAUUECKass JHHUA «MHOXKecTBa M JIOTMKa» BKIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTU4YECKOW JIOTHMKH. TeO0peTHKO-MHOKECTBEHHBIC
IIPEJCTAaBICHNUs NPOHU3BIBAIOT BECh KypC ILIKOJHHOW MAaTeMAaTUKU W HpeJlaraloT Haubosiee
YHUBEPCAJIbHBIN A3bIK, OOBEAMHAIONIMM BCE pasfenbl MaTeMaTHKU U €€ NPHIIOKEHUH, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE NUCLHUIUIMHBI U UX IPWIOKEHU B equHoe nenoe. [loatomy
BaXXHO JaTh BO3MOXHOCTb OOydaromieMmycs IOHUMAaTb TEOPETUKO-MHOKECTBECHHBIN SI3bIK
COBPEMEHHOM MAaTE€MaTUKH M HCIOJIB30BAaTh €ro JJs BBIPAXKEHHS CBOUX MbICIEH. Jpyrum
BAKHBIM ITPU3HAKOM MAaTEMaTHUKU KaK HAyKH CJIEAYET NPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH U  CJEJOBAHUE OIpPENCIEHHBIM MpPaBUJIaM IOCTPOEHUS  JO0Ka3aTeNIbCTB.
3HAaKOMCTBO C 3JI€MEHTaMH MaTeMaTHYeCKOH JIOTMKHM CIOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBILUIEHUS] 00YYarOLUXCsl, O3BOJSET UM CTPOUTh CBOM PACCY)KJEHHS HAa OCHOBE JIOI'MUYECKHX
paBui, GOpMUpPYET HABBIKM KPUTHUYECKOT'O MBIIIJICHHUS.

B yue6HOM Kypce «AnreOpa M Hayaja MaTEeMaTHYECKOIO aHaU3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTHYeCKOI0  MOJEIMPOBAHUS,  KOTOpble  IpHU3BaHbl  CIIOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB MOCTPOCHMSI MoOJENeN pealbHbIX CHUTYyaluil, MCCIEJOBAHUS 3TUX
Mojielield ¢ TOMOUIbIO ammapara ajireOpbl M MaTeMaTH4YeCKOTo aHajiu3a, WHTEepHpeTanuu
IIOJIYYEHHBIX pPe3yJabTaToB. Takue 3aJaHusl BIUIETEHBl B KaXKIbId W3 pa3/ieloB INPOTrpamMMBbl,
MIOCKOJIbKY BEChb MaTepuai y4eOHOTro Kypca IIUPOKO MCIOJIb3YETCs JJIS PELICHUs MPUKIIAJIHBIX
3amau. Ilpu pemieHMM pealbHBIX TMPAKTUUYECKUX 3ajJad  oOydaroliuecs pa3BUBAIOT
HaOII01aTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UpOBaTh Mnpobiiemy. JlesaTenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB PEIICHUS MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOIIecCe U3yYeHHs BCEX TeM Y4eOHOro
Kypca «AnreOpa ¥ Hayana MaTeMaTHYECKOTO aHAIIN3a.



HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayalla MareMaTHYeCKOTO aHAJIN3a» SBISIETCS OJHMM M3 Hamboee
3HaYMMBIX B MPOrpaMME CTaplieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYnBaeT
MHCTPYMEHTANBHYIO 0a3y A M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (OPMHPYET JIOTHYECKOE U aOCTPaKTHOE MBIIIJICHHE YYalluXcsi Ha YpOBHE,
HEOO0XOAMMOM [Tl OCBOCHHS KypCOB MH(OPMATHKH, OOIIECTBO3ZHAHNUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJalirecs OBJIaJeBal0OT YHUBEPCAIHHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTOopast popMyaHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUECKO# (opme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIa/(bIBA€T OCHOBY JUIS YCIICIIHOTO
OBJIAZICHUSl 3aKOHAMH (HU3UKH, XWMUHU, OWOJOTHH, TIOHHNMAHUS OCHOBHBIX TEHICHIUI
HSKOHOMHKHU M OOIIECTBEHHOM >KM3HH, ITO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
¥ KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BAaTh WX B TIOBCEJIHEBHOW XU3HU. B TOXKe
BpeMsl OBJIaZIcHWE aOCTPAaKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKIUSMHU
pa3BHUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBAaTh HCTUHHOCTH YTBEPXKICHHS,
HCIO0JIb30BaTh 0000IIeHNe U KOHKpETH3alio, a0CTparupoBaHHWE W aHaJoruio, (opmupyer
KpPEaTHBHOE W KPUTHYECKOE MBINUICHHE. B X0/l n3ydeHus anreOpsl M Hadajl MaTeMaTHIecKoTro
aHaM3a B CTapIIei MIKOJIE ydJaliuecs TMOJYYaloT HOBBIM OTBIT PEIICHUS MPHUKIAIHBIX 3aiad,
CaMOCTOSITEIGHOTO ~ TIOCTPOCHHSI ~MaTeMaTHYeCKHX MOJEIeW peaNbHBIX CUTYyalllid |
WHTEPIPETAIIMA  TIOJYYEHHBIX PEIICHHHA, 3HAKOMATCS C MpUMEpPaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HMCKYCCTBE, C BBLIAIONIMMHUCS MaTEeMaTHYCCKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc oOnanaer 3HaYMTENbHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIM peaau3yercs
KaK Yepe3 y4eOHBI MaTepHuas, CrocoOCTBYIONMNA (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
Tak W d4epe3 crnenuduky ydeOHOW JeATEIBbHOCTH, TpeOyIomeld CcaMOCTOSTEILHOCTH,
aKKypaTHOCTH, NpPOJO/DKUTEIbHOW KOHIIGHTpAllMM BHUMAaHUSI U OTBETCTBEHHOCTH 32
MOJIy4YECHHBIN pe3yJbTar.

B ocHoBe meronuku o0ydeHus anreOpe M HadyalnaM MaTEeMaTHUYECKOTO aHajau3a JIEKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

Crpykrypa Kypca «Anredpa 1 Hauanaa MaTeMaTUYECKOTO aHAJIN3a» BKIIOYAET CIEAYIOUINE
coJiep)KaTelbHO-MeToqu4eckre JUHUM: «Yucna u BelUKCHCHUS», «DyHKIuU U rpadukmy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremMarndyeckoro aHainza», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE coaepKaTeNbHO-METOJAUYECKUE JIMHUU HM3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyueHusi B cTapiiel IIKOJIe, €CTECTBEHHO JOMONHSSA OPYr Opyra U MOCTEHNEHHO HACHIIIAsCh
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIA Kypc SBISETCS MHTETPATUBHBIM, IOCKOIBKY
oOveauHsieT B cebe coJep)KaHue HECKOJIbKMX MaTeMaTU4YeCKUX JAUCHUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMaTUYECKHI aHau3, TeOpHusl MHOXeCTB 1 Jip. [lo Mepe Toro kak ydamiuecs
OBJIaJIeBalOT BCE Ooyiee IIMPOKHUM MATEMATUYECKHUM ammapaToM, Yy HHUX TOCIEI0BaTEIbHO
dbopMUpyeTCsT U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb peallbHOMN
CUTYyalluu, MPUMEHATh 3HAHU, MOJIydeHHble B Kypce «AureOpa M Hayala MaTeMaTUYecKoro
aHaIM3a», JUIs pelleHUs] CaMOCTOSITEIbHO C(OPMYTUPOBAHHOM MaTeMaTHM4ecKoW 3agauu, a
3aTeM MHTEPIPETUPOBATH MOJIyYEHHBIH pe3yiIbTar.

CopnepxaTtenpHo-MeTOoAMUYeCKass ~ JMHUA  «Yucnma W BBIYMCICHHS»  3aBEpILAET
(opMUpOBaHHE HaBBIKOB HCIOJB30BAHUS AECHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0O HayaTto B
OCHOBHOM 1IKoJe. B crapmieii mkose ocoboe BHUMaHUE yemsieTcs (OPMHPOBAHUIO MPOYHBIX
BBIUMCIIUTENIBHBIX HaBBIKOB, BKIIOYAIONIMX B Ce0sl MCIOJIB30BAHUE DPA3NUYHBIX (PopM 3amucu
JNEUCTBUTENBHOIO YMCIa, YMEHHE palMOHAIbHO BBIMOJHATH JEHCTBHS C HHUMH, JIeNaTh



NPUKHUIKY, OIEHMBAaTh pe3yapTar. OOydaromuecss TOJIy4aloT HaBBIKM NPHOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS ACWCTBUN C 4YHCIAaMH, 3alUCAHHBIMU B CTaHAApPTHOH ¢opme,
HCII0JIb30BAHUSI MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAM3YETCsl HAa NPOTSHKEHWHM BCEro OOydeHUs B
CTapuieil IIKoJIe, IOCKOJBbKY B KaXXJIOM paslielie IporpaMMbl IpPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIINX 3a/a4. OOyuaronuecs: OBIaeBalOT Pa3INYHbIMU METOIAMHU PELICHUS LIETIbIX,
panMoHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [lojlyueHHbBIE yMEHHUS UCIIONb3YIOTCS MPU HCCIEJOBaHUU
(GyHKIMH ¢ TMOMOIIBIO MPOU3BOJHOM, PEeIlICHHH MPUKIAJHBIX 337ad W 3a7ad Ha HaXOXKICHUE
HanOOJIBIINX W HAMMEHBIIUX 3HaUeHUH (yHKIuHU. [laHHas copepikaTeNbHas JMHUS BKIIOYAET B
cebs Takxke (GOpMUPOBAHHWE YMEHHUI BBINOJHATH pacd€Thl 1Mo ¢opmysnaMm, MnpeoOpazoBaHUs
LENbIX, PAalUOHAIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKkKe
BBIPKEHUH, COJEpKalllMX CTeNeHu U Jorapumsl. brarogaps usydeHHio aiaredpanyeckoro
MaTtepuasa MPOUCXOAUT JaibHeliee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaiuxcs, (OpMHUPYIOTCS HaBBIKM JEAYKTHUBHBIX PpacCyXIEHHH, padOTbl C CHMBOJBHBIMU
dbopmamMu, mpescTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui pPELIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HarJSJHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-mMeToauueckass JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaercs ¢
JIPYTMMHU JIMHUSMH Kypca, TOCKOJIbKY B KaKOM-TO CMbICIEe 3a/aéT MOCJIe0BATEIbHOCTD
M3ydeHuss Marepuana. l3ydeHuwe CTenmeHHOHW, TMOKa3aTelIbHOW, JorapuMHUUECKOW U
TPUTOHOMETPUUYECKUX (DYHKIMM, MX CBONCTB M TIpaMKOB, HCIOJIb30BaHHE (QYHKIMH A7
peleHus 3aja4 U3 JpYrux y4deOHBIX NMPEIMETOB M PEaNbHOM JKU3HU TECHO CBS3aHO KaK ¢
MaTeMaTU4YECKUM aHAJIM30M, TaK U C pelIeHUueM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gonbiioe
BHUMaHHE yjensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (HOPMYIaMU 3aBHCHUMOCTU MEXIY
pasMYHBIMU BEJIMYMHAMH, MCCIEJOBATh NOJY4YEHHblE (DYHKIMH, CTPOUTh HX TIpadUKH.
Marepuan 3TOW COACPXKATECIBHON JIMHMM HALEJICH Ha pa3BUTHE YMEHMM W HAaBBIKOB,
MO3BOJIIOIIMX  BbIpaKaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMU B  pasjinyHONl  ¢opme:
aHAJIMTUYECKOH, Trpaduueckoil u cinoBecHol. Ero wusydyeHume crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  00OOLIEHMIO M KOHKpeTH3alluu,
HCIIOJIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas ynHusA «Hagama MaTeMaTHyecKOro aHaian3a» MO3BOJISET CYHIECTBEHHO
paclIMpuTh Kpyr KaKk MaTeMaTUYeCKUX, TaK M MPUKIATIHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSIBJSIETCS BO3MOKHOCTh UCCIIE0BATh U CTPOUTH I'paduKu QYHKUIUN, ONPEAessaTh UX
HauOoJIbIINE U HAUMEHbILNE 3HAUYEHUS, BBIUUCIATh IUIOMAAn Guryp u oObEMBI Tell, HAXOIUTh
CKOPOCTM M YCKOPEHHs InpoueccoB. JlaHHas copaep)KaTeinpHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKUX MOJEIEH pEabHbIX CHUTyallMi, HaXO0KIEHUs
HAaWIY4lIEro pPELIEHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMHM MaTe€MaTHUYECKOI'O aHaIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHUI pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HamOT O
BBIJIAIOIIMXCSl pE3yJbTaTaX, IOJyYEHHBIX B XOJ€ Pa3BUTHS MAaT€MaTUKNM Kak HayKH, U HX
aBTOpAax.

CopnepxarenpHO-MEeTOANYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHSI IIPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTHKH M IMpeUlaraloT Haubojee YHUBEPCAIbHBIN SA3bIK, 00beANHSIONINN



BCE pa3leiabl MaTeMaTHMKU M €€ INPUIOKEHHUM, OHM CBSA3BIBAIOT pPa3Hble MaTEMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. 1[oaToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHONM MAaTeMaTUKU M UCHOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Havana MaTeMaTHYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYEeCKOTO MOJICITMPOBAHUS, KOTOPBIE NPH3BAaHBI CPOPMHUPOBATH HABBIKM IMOCTPOCHUS
MoJieNiel peabHbIX CUTYallud, UCCIEOBAaHUS 3TUX MOJENIEH ¢ MOMOILBIO anmnapara aiareopsl U
MaTeMaTUYECKOI0 aHajiu3a M MHTEPHpPETAluy IIOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIUIETEHBl B KaXK/IbIl M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual Kypca IIMPOKO
UCIOJIb3YETCs ISl peLIeHUs PUKIaIHbIX 3a1a4. [Ipy pemennn peaabHbIX MIPAKTHUECKUX 3aad
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHAJIOTHMI0, 0000LIaTh MW KOHKPETHU3HPOBATh MpPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpraHU3yeTcsl B
Ipolecce U3y4eHns BceX TeM Kypca «Anredpa 1 Hadyana MaTEMAaTUYECKOTO aHAIU3ay.

BOCHUTATEJIbHBIN MOTEHIUAJI YYEBHOI'O ITPEJIMETA «Aare6pa u Hauaia
MATEMATHYECKOr0 aHAJIN32)

¢ YCTAaHOBJICHUC JOBCPHUTCIIbHBIX OTHOIIICHUH MCXKIAY Y4YUTCIEM H €ro Y4YCHHKAMH,
CHOCOOCTBYIOUINX MTO3UTUBHOMY BOCIIPUSATHIO yYAIIUMUCS TpeOOBaHUM U MPOCHO yUUTENs yepes
KUBOM nuanor, MpuUBJIEYEHHWE HX BHUMaHUsA K oOcykIaemMoill Ha ypoke uHpopMaluy,
AKTUBU3AIIUIO UX O3HABaTEIbHOU ACATCIIBHOCTH 4YCPE3 HCIIOJB30BAHHUEC 3aHMMATCIIBHBIX
AIIEMEHTOB, HCTOPHUI U3 KU3HH COBPEMEHHUKOB;

* IPUMEHEHHUE B X0/ YPOKa WHTEPAKTUBHOTO B3aHMMOICHCTBHS 00yJatoIuXcs (IMCKYCCHH,
YPOK - JIeJIOBasi UTpa, TpynmnoBas padboTa uin padoTa B mapax u Jp.);

* TIPOBEACHUE yUEOHBIX (OJUMITUAJIBI, MACTEP-KIACCOB U JIp.) M y4eOHO pasBIIEKaTEIbHBIX
MEpPONPUATHI (TYpHUPBI, BBICTABKH TEMAaTHYECKOTO PYYHOTO TBOPUYECTBA (M3rOTOBJICHUE
MO/IEJIeH, pUCYHKOB U TIP.) U Jp.);

» wucrnosibzoBanre VKT W JMCTAaHIMOHHBIX 00pPa30BaTENIbHBIX TEXHOJIOTHHA OOy4YCHHUs
(IporpaMMBI-TpEHAKEPBI, TECTBl B  JJCKTPOHHBIX  TNPWIOKEHUSX,  MYJIbTHMCEIUITHBIC
MPE3CHTAIMH, HAYYHO-TIONMYJISIPHBIE Tepeaaydd, (QHIbMbI, O0Oy4arollue CAWThl M TPOTPAMMBI,
YPOKH OHJIAIH, BUJCO JICKIIUH, BUICO KOH(DEPEHIINH | Jp.);

* UCIIOJIb30BaHUE BOCITUTATEIBHBIX BO3MOYKHOCTEH COIEpIKaHUsI YUeOHOTO MpeMeTa depes
JEMOHCTPAIMIO JIETSIM TMPHUMEPOB OTBETCTBEHHOTO, TI'Pa)KJIaHCKOTO ITOBEIICHHUS, IMPOSBICHUS
YEJIOBEKOJIIOOUST M J00pPOCEPIEYHOCTH, MEPEBO COICPIKAaHUS C YPOBHS 3HAHMW Ha YPOBEHBb
JMYHOCTHBIX CMBICIIOB, BOCIIPUSATHE IIEHHOCTEH uepe3 Mmoa00p COOTBETCTBYIOIIUX TEKCTOB VIS
YTEHUs, 3ajad Ui PEUICHHs, MPOOJIEMHBIX CHTYalUd Ui OOCYKICHHsS B Kiacce, aHallu3
MOCTYIKOB JIFOJICH, UCTOPHIA Cyne0, KOMMEHTApUH K MIPOUCXOISAIINM B MUPE COOBITHSIM U JIp.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE
B y4eOHOM 1ulaHe Ha M3ydyeHHe Kypca anreOpbl M Hauyal MaTeMaTH4ecKOro aHajin3a Ha
yriyOJeHHOM ypoBHe oTBojuTcs 272 yaca: B 10 kiacce — 136 gacoB (4 vaca B Hezpenio), B 11
kacce — 136 yacoB (4 yaca B HEJIEINIO).

YYEBHO-METOJUYECKHWI KOMILJIEKC

10 kmace
Maremaruka: AnreOpa ¥ Hayala MaTeMaTUYeCKOTO aHalM3a, reoMeTpus: AnreOpa u Hauama
MatemaTudeckoro ananusa/ AnmumoB I A., Komsrun FO.M., TkaueBa M.B. u apyrue - AO

«31aTenbCTBO ((HpOCBCIJ_ICHI/IC»



11 knacc

MaremaTnka: AnreOpa W Havaja MaTeMaTHYECKOTO aHalM3a, reoMerpus: AnreOpa um Haudana
matemaruueckoro ananusa/ AnumoB HILA., Komsrun F0.M., TkaueBa M.B. u npyrue - AO
«M3narensctBO «lIpocBemenue»

COJEPKAHUE OBYYEHUA

10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Pammonansupie uncna. OOBIKHOBEHHBIE U JIECSITHUHBIE JPOOH, MPOILIEHTHI, OECKOHEUHbIE
nepuoauueckue apodu. Ilpumenenue nqpobdei 1 NpoIeHTOB [UIsl pelIeHus MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU KU3HU.

JleiicTBuTenpHble yncna. PanmoHanbHble M HMppalMoOHANbHBIE yucia. Apudmernyeckue
ONEpAlMK C JEHCTBUTEIBHBIMU YHCIaMU. MOJyib JIEHCTBUTENIBHOIO 4YMCIIA MU €ro CBOMCTBA.
[IpuOmkE€HHbIE BBIUMCICHMS, TMpaBUia OKPYTJEHUS, NPUKHAKA M OLIEHKa pe3yibTara
BBIYMCIICHU .

Crenens ¢ nensiM nokasareneMm. bunom Hetotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMMcy JeMCTBUTENbHBIX YHCEN JUIsl pelIeHNs MPaKTHUECKUX 3aa4 U IPeCTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HATYpaJIbHOW CTENEHHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
[OKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHUHbIC U HATypaTbHBIC JIOTApU(PMBI.

CuHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC YUCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnecTBa ¥ TOXJIECTBEHHBbIE IpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUsA-CIIeACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJIBIX U IPOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorowieHs ¢ nensiMu Kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

WppannonaneHeie  ypaBHeHUs. OCHOBHbIE METOJbl  PEIIEHUS  HMPPALMOHAIBHBIX
YPaBHEHUM.

Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PELICHUS [T0KA3aTEIbHbIX YPABHEHUH.

[IpeoOpaszoBanue BEIpaKEHUH, COAEPIKALIUX JOTapU(DMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METOAbI pELIEHHUs JIOrapu(PMUUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpHuueckre Qopmyiasl. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BbIpaKEHUH. Pellienne TpuroHoMeTpu4ecKX ypaBHEHUM.

Pemrenne cucrem NMHEHHBIX ypaBHEHUH. MarTpuiia CUCTEMBl JIMHEHMHBIX YpaBHEHHH.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUUYECKHUH CMBICI M CBOMCTBA, BBIUYHCICHHE €r0
3HAUEHUs, IPUMEHEHNE OINIPENEIUTENS JUIsl PEILICHUS] CUCTEMBI JIMHEHHBIX YpaBHEHHUH. Pemienue
MIPUKJIAIHBIX 3a7a4 ¢ MMOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanne nocTpoeHHON
MOJIEIIU C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEINEH.



ITocTpoeHre MareMaTU4ECKUX MOJENEH peaJbHOM CUTyallUH C IIOMOLIbIO YPAaBHEHUM U
HepaBeHCTB. [IpumeHeHHe ypaBHEHUN M HEPABEHCTB K PEILEHUI0 MaTEMaTHMUECKUX 3373y U
3a]1a4 U3 pa3IMYHbIX 00J1aCTEW HayKU U peaIbHOM JKU3HMU.

DYyHKUUH U TPaPUKHU

Oynkius, crnocoObl 3amaHus (QyHkuH. B3amMuo oOpatnbie ¢(yHKumu. Kommosuims
¢bynkuuit. 'paduk pyHkumu. DnemeHTapHbIe Tpeodpa3zoBaHus rpadUKoB (PyHKITHIA.

Ob6nacte ompeneneHuss ¥ MHOXeCTBO 3HaueHni ¢yHkiuu. Hymn yakmoun. [Tpomexyrku
3HakonocTostHcTBA. UETHBIe M HeuéTHhle QyHKIUH. [lepuogmueckue QyHKimu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl U MHUHUMYMBI GyHKIMU. Hambosblee 1 HanMeHbIIEe
3Ha4YeHUs1 (PYHKIIUH HA IPOMEKYTKE.

Jluneiinas, KBapaTU4HAs U JPOOHO-IMHEWHAsT QYHKIIUUA. DJIEMEHTapHOE UCCIEOBAaHUE U
MMOCTPOCHUE UX TPaPUKOB.

Crenennas (pyHKIHS ¢ HaTypaJlbHBIM U IIeNbIM Moka3areneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa U rpaduk KOpHs N-0if cTeneHW Kak (pyHKIUU OOpaTHOHW CTENEHU C HaTypalbHBIM
MIOKa3aTeJIeM.

[lokazarenpHas u norapupmuyeckas GyHKINU, UX CBOICcTBA U rpaduku. Mcnonb3oBanue
rpadukoB pyHKUUN I pelIeHus] ypaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPEJEICHUE TPUTOHOMETPUUECKUX (QYHKUUN
YHCIIOBOTO apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sBaeHUsIX. ['paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajim3a

ITocnemoBaTenLHOCTH, CIIOCOORI 3aJaHHUs IOCIEA0BATEILHOCTEH. MeTo MaTeMaTHYeCKOM
MHIYKUUMU. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEN0BATENBHOCTU. VICTOpUsS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEYHO MalbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKON MpPOTPECCHH.
JIuHeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Yucino e. Dopmyrna CIOKHBIX MPOLIEHTOB.
Hcnonp30Banue nporpeccuu Uisi pelieHus pealibHbIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

HenpepeiBHble (QyHKIMH M UX cBoicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢bynakuuid. CBoiicTBa (GYHKIIMA HENMPEPBHIBHBIX Ha OTpe3ke. METoa MHTEPBAIOB MJIsl PEHICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPbIBHBIX (DYHKIIMIA ISl pEIICHUS 3a/1a4.

[lepBas u BrOpas npousBoaHbie pyHKIMU. Onpenenenne, reoOMeTpUIeCKuil U (pu3nuecKuit
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbie anemenTapHbiX GyHKUUN. [Ipon3BoaHas cyMMBbI, TPOU3BEICHHSI, YACTHOTO
Y KOMIO3UINH (PYHKITUH.

MHo:kecTBa M JIOTHKA

MHoOXxecTBO, ONepali HaJ MHOKECTBAMU M UX CBOMCTBA. J(uarpammel Dinepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO ammapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIENCTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KJIACC
Yuciaa v BLIYUCICHUSA



Harypanbnble u 1nenble uucna. IIpuMeHeHue NPU3HAKOB JAEIMMOCTH LEIBbIX YHCEl,
Hanbospmmii oot aenurens (nanee — HOJI) n nanmensiee obmiee kpatnoe (nanee — HOK),
OCTaTKOB I10 MOAYIIO, anroputMa EBkinaa s pemenus 3a1a4 B LEIbIX Yncax.

Kommuiekcuple uymcna. AnreOpandeckas W TpUTOHOMETpUYeckas (OpPMBI  3amucu
KOMILJIEKCHOTO yucia. ApupMeTHUecKUe onepalyuy ¢ KOMIUIEKCHBIMH unciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM mockocTh. @opmyna MyaBpa. KopHu N-0ii cTeneHu u3
KOMIUIEKCHOTO 4uucna. [IpuMeHeHne KOMIUIEKCHBIX 4YHCEN Ui pelieHus (U3n4eckux u
reOMETPUUYECKUX 3a/1a4.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema U COBOKYIHOCTh YPaBHEHUHN U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI -
ciencTBusl. PaBHOCHIIbHBIE HEPaBEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIINBI0 TPUTOHOMETPUYECKOM
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIIEHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUS CHUCTEM U  COBOKYIHOCTEH  palHUOHAJIBHBIX,
WPPAIMOHATIBHBIX, TOKA3aTEIBHBIX U JIOTAPU(PMUIESCKUX YPAaBHECHUMN.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3aa4 M3 pazIUYHbIX oOnacTeil HAaykKM W peanbHOM >KU3HMU, HMHTEpIpeTalus MNOJyYEeHHBIX
pe3yJabTaToOB.

DyHKUUM U TPaPUKH

I'paduk kommosummu ¢yHkiuid. ['eomerpudeckne oOpa3sl ypaBHEHUN M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKITUN, UX CBOMCTBA U TpaduKH.

I'paduaeckne MeTOnbl pelieHus: ypaBHEHWW W HEPaBEHCTB. [ 'padudeckne MeTOobl
peuieHus 3a1a4 ¢ napaMeTpaMu.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX PEAMETOB U PeaIbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajaimsa

[IpumeHeHne ITPOU3BOAHON K MUCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEeHbIIEro 3HaYeHUH HelpephIBHON (DYHKIIMM Ha OTpE3Ke.

[IpuMeHeHre TPOW3BOJHOM Il HAXOXKJICHUS HAWIYYIIEro peuIeHUus B HPHUKIAIHBIX
3a/lavyax, s ONpEeJeNieHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpasHbIX. [lepBooOpa3Hbie 3EeMEHTapHBIX
¢dbyukuwmii. [IpaBuia HaxoXACHUS TEPBOOOPA3HBIX.

Huterpan. ['eomeTpuyuecknil CMbICH MHTETrpayia. Beluncienne onpeaenéHHoro nHTerpana
no popmyine Hetorona-JleitGHuma.

[Ipumenenre wHTerpana s HAXOXACHUS IUIOMAACH TIOCKUX (uryp u o0bEMOB
F€OMETPUUECKHUX TEJ.

[Ipumeps! pemenuit auddepeHuanbHbpIX ypaBHeHH. MaTreMatndeckoe MOJeTupPOBaHNE
peaNbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHIINaTbHBIX YPABHEHHIA.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOT'O AHAJIA3A» (YTJIYBJEHHBIM YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW  IMO3WUIMU  OOYYArOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHWCTBOBATH C COIMAJIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTHUKOB M POCCHWCKOW MATEeMAaTUYECKOM IIKOJbI, MCMOJb30BAHUE ITUX NOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBA3AHHOTO C MPAKTHUYECKUM TTPUMEHEHUEM
JOCTIDKCHHM HAyKW M JCSATENIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEUICHUH, paCcCYKACHHH, BOCHPHUUMYHBOCTh K
MaTeMAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0POBbIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYJly, OCO3HAHUE IICHHOCTH TPY0JII0OUs, HHTEPEC K pa3IndHbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTH K MAaTeMaTHYecKOMYy OOpa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

chOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLUAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, MIaHHPOBAaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXHBIX MOCJIEICTBUN JIJIS1 OKPYKAIOUIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 O3HAHUSA:

chOpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, TOHUMAaHUE MATeMaTHYeCKOW HAyKd Kak cgepbl



YEJIOBEYECKOMN ACATEIBHOCTH, ITANlOB €€ pa3BUTUS U 3HAYMMOCTH Ul PA3BUTHS LUBUIIU3ALINH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHM,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KiIaCCH(PUKAIMK, OCHOBAHHUS JUIsi 0O0OOIIEeHUS U
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPeOOpa3OBHIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBSA3HM W IIPOTHBOPCYHA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBCPKIACHUAX, npeaiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKJIEHUM (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMI0, MPUBOJAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh CMoco0 pemieHus yd4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJAEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MpobiIeMy, yCTaHABIMBATh HCKOMOE M JIaHHOE,
(hopMHpOBaTh TUNIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOILIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIlecca, a TAKXKE BBIBUTATH MPEAINOJIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAIT JIeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJISi OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATH HMHMDOPMAIMIO pPA3IMYHBIX BHIOB U  (QOpM
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIECKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe JeiicTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBaTh CYXKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMU U ILIENIAMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JlaBaTh IOACHEHUS MO0 XOAY pEUIeHHs 3aJadd, KOMMEHTHUpPOBATh MOJy4YEHHBIN
pe3yibTarT;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HA MOMCK PELICHMSI, CONOCTAaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jHuue U CXOJCTBO
MO3ULIUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, MCCIEJI0BaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBepcabHbIe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIECHHUS 3aJadyd, BBIOMpATh CIOCOO pEleHHs C Y4ETOM
HUMEIOILIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLMOHAIbLHBIH MHTEJJIEKT:

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUu KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MpPEeBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Jayd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHUS] WJIM HEHAOCTI)KCHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh Ilellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBAThH
OpraHMU3aII0 COBMECTHOU pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYXKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMbI» M HHBIE), BBIIOJHATH CBOIO YacTb pabOThl M KOOPAWHUPOBATH CBOM JACUCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEr0 BKJaJga B OOIMIMI MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEIMETHBIE PE3YJIbTATBI
K konmy oOyuenus B 10 kJacce oOydaromuiics TOTYYUT CIEAYIOIINE MpEeIMETHBIC
pe3ynbTaThl O OTACNIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Ajiredpa u Havama
MaTEeMaTHUYECKOTO aHaAJIU3a:
Yucjaa v BbIYMCTIEHUS:



cBOOOJTHO OTIEPUPOBATH MOHATUAMU: PALIHOHAIBHOE YHCII0, OECKOHEUHAs TIEPHOIYECKast
IpoOb, MPOIEHTHI, UPPALMHOHAIBHOE YHUCIO, MHOXKECTBA PAIMOHAIBHBIX M JCHCTBHTEIBHBIX
YHUCeNl, MOLYyJb JEUCTBUTEIBHOTO YUCIIA;

MPUMEHSATH IPOOH U MPOLICHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, NPABUJIA OKPYIJIEHMS, NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM;

cBOOOJTHO OTEPUPOBATH MOHATHEM: CTENEHb C IEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (OPMY 3alHCH ACHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHYECKHX 3a1ad U
IIPEACTABIICHUS JAHHBIX;

CBOOOJHO ONEpUPOBATh MOHATHEM: apUPMETUYECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOOHO ONEpUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHAMU: JorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
JorapuQmsl;

CBOOOJHO ONEpPUPOBATH MOHITHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO
aprymMeHTa;

ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC ¥ apKTAHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHATh PA3IUYHbIE METOJbl PEIICHHS palMOHAIBHBIX U JIPOOHO-paIlMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KOO(QQUIHMEHTaMH, KOPHU MHOTOYJIEHA, MNPUMEHATh [EJIEHHE MHOrOwIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJTHO ONEpUPOBaTh MOHATHAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHWM, MaTpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIOJIb30BaTh CBOMCTBA
omnpenenuTeNs 2 X 2 Juid BBIYUCIICHUS €r0 3Ha4Y€HUs, IIPUMEHATh ONPEICIIUTENN JUIsl PEIUEHUS
CHUCTEMbl JIMHEHHBIX YPAaBHEHHUH, MOJEIMPOBATh PEAIBHBIE CUTYallMM C IIOMOIIBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOECHHBIE MOJEIM C IOMOLIBI0 MAaTpULl U
ONpEACIIUTENEH, UHTEPIPETUPOBATh ITOJIyYEHHBIN Pe3yNbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs IPe0Opa30BaHMsl BEIPA)KEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPDAKEHHM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOiicTBa jiorapu¢moB st mpeoOpa3oBaHus — JIOrapuPMUUIECKUX
BBIPAXKECHUMH;

cBOOOJTHO ~ ONepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIC,  IIOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IIEPEX0/I0B
WJIY OCYILECTBIISAA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuueckue (GopMmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJITHO OIEpPUpPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHSTh
He00X0AuMBble (POPMYIIBI [T PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;

MOJICIUPOBATh pEalbHbIE CUTYyallMM Ha s3bIKE aireOpbl, COCTaBJIATH BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAEIU C
WCIOJIb30BAHMEM arllliapara ajareopsl.



DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUAMHU: (YHKIHUS, CIIOCOOBI 3aJaHus (PYHKIHMH, B3aHMMHO
oOparHble (QYHKIMH, KOMIO3UIMS (yHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus Tpa@uKoB QyHKIUH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEpPHPOBATH TMOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMHU, TEPUOJHUECKHUE
GyHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMM, MAKCUMyMbl M MHHHMYMBI ()YHKIHWH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIUU Ha TPOMEKYTKE;

cBOOOJTHO OTEPHPOBATH TMOHATHSIMU: CTENEHHAs (YHKUIUS C HATYpaJbHBIM M LEJIbIM
nokaszaTenieM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM U IENBIM TOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTeTeHn KaK (QYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAas, KBaJpaTUYHAs M JPOOHO-IMHEHHAs (yHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTEPHPOBATH MOHATHSAMHU: TOKa3aTelbHas U JorapudmMudeckass QyHKINH, UX
CBO¥CTBA ¥ IpadMKH, HCIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJTHO OMEPUPOBATh TOHSATHIMH: TPHUTOHOMETPHUYECKAsT OKPYXHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTyMEHTa;

WCTIONh30BaTh Tpadukd (QYHKIMHA IS WCCIEIOBAaHUS IMPOIECCOB W 3aBHCUMOCTEH TpH
peleHnn 3a1ad U3 JIPYruxX y4eOHBIX NMPEAMETOB M pealbHOW JKM3HH, BBIpAXKaTh (OpMyJIaMu
3aBHCHMOCTH MEXIY BeITHUYNHAMH,

Hayana MaTeMaTH4ecKoOro aHaan3a:

CBOOOJIHO OINEpPUPOBATh MOHATHUAMHU: apuUPMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO YOBIBAIOIIAsl FEOMETPHUECKasi MPOrPECCHs, JIMHEHHBIN U SKCIOHEHIIMAIBHBIN POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJb30BATh POrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUpOBaTh  MOHATHAMM:  IIOCIEAOBATEIBHOCTb, CHOCOOBI  3a/aHUs
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMHU, TOYKU pa3pbiBa Ipaduka
(dhyHKIIMH, aCUMIOTOTHI rpadrka QyHKITUH;

CcBOOOJIHO ONEpUpOBaTh MNOHATHEM: (DYHKLHMS, HENpepblBHAsE Ha OTPE3Ke, NPUMEHATh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a/1a4;

CBOOOJIHO ONepUpOBaTh IMOHATHUAMHU: IiepBas U BTOpas MPOU3BOJHbIE (YHKIHUH,
KacaTenbHas K rpaduky QpyHKINU;

BBIUUCIIATH IPOU3BOJHBIE CYMMBbI, IPOU3BEJIEHHs, YacTHOTO M KOMIIO3UIMM [JBYX
(GyHKUUMH, 3HaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BaTh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOJHOM /1711 pelleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHAMU: MHOXKECTBO, OIEpalli Ha/l MHOXKECTBAMU;

UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis OMUCAHUs peaibHBIX MPOLECCOB
U SIBJICHUH, IPU PELIeHNUH 3334 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMNepUpoBaTh MOHATHAMU: OMpEIENCHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MareMaTH4YecKOro oOObeKTa, J0Ka3aTelIbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEpPaBEHCTBA.



K xonmy oOyuenus B 11 ku1acce oOy4aromuiicsi MOMYYUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OMEpUPOBATH MOHATUSMHU: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJIBIX YHCEJI, UCIOIb30BaTh NMPU3HAKU Aenumoctu uenbix yucen, HOJ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHUs 3ajja4, IPUMEHATh alnroputM EBkinna;

cBOOOJTHO OTIEPUPOBATH MOHIATHEM OCTATKa 10 MOJYJIIO, 3alMCHIBATH HATYPaJIbHBIE YHCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJTHO ONEpUPOBATh MOHSATHIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHBIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpUUecKoil ¢opme,
BBITNIOJIHATH apU(PMeTHUYECKUE OTNlepalii ¢ HUIMH U U300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  OMEpUPOBaTh  MOHATUSIMM:  HMppAllMOHAIbHbIE,  [IOKa3aTelbHbIE U
Jorapu(MUUECKUe HEPaBEHCTBA, HAXOJUTh UX PEILIEHHS C TOMOIIbIO PABHOCUIIBHBIX NIEPEXOJI0OB;

OCYILIECTBIISATH OTOOP KOPHEN MPU PElIEeHUU TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOJHO OMNEpPUpPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATh
Heo0xo1uMble (GOPMYIIBI I71s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTb YpaBHEHHUIl U HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI I CUCTEMBI-CIIEJICTBUS, HAXOIUTh PEIICHHsI CHCTEMBI M COBOKYITHOCTEN
palMOHaIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTENbHbIX M JIOrapu@MUYECKUX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHAalbHbIE, HUpPPALMOHAIbHBIC, II0KA3aTelIbHbIE, JIOrApU(PMHUUECKHE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTpBhI;

MPUMEHATh IT'papuecKrue METOAbI AJIs PELICHHs YpaBHEHUI 1 HEPAaBEHCTB, a TaKXkKe 3a/ad
C MapaMeTpaMHy;

MOJICIUPOBATh pEalbHbIE CUTYyallMM Ha s3bIKE anredpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHMIO 3aJa4yd, MCCIENOBAaTh IOCTPOCHHBIC
MO/JIENIH C UCIIOJIb30BaHUEM allapara ajareopbl, UHTEPIPETUPOBATh MOTYUYEHHBIN pPe3yJbTar.

DOYyHKUUM U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIMHA C MOMOIIBIO 3JIEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOMTh TeOMeTpUYecKhe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

IPUMEHATH (PYHKIMU [T MOJCIMPOBAHMS U UCCIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

UCIOJb30BaTh IPOU3BOJHYIO [UId MCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JIUTh HauOOJIbIlIee U HaUMEHbIlIee 3HaueHUs! (PYHKIIMN HEMPEPhIBHON Ha OTPE3KE;

HCII0JIb30BATh MPOU3BOAHYIO JUISl HAXOXKACHMS HAWIYYLIErO PELICHMs B NPUKIAIHBIX, B
TOM 4YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJadax, A ONpEAENEHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3aaHHoro (GopMysoi i rpadukom;

cBOOOJTHO OTIEpUPOBATh MOHATUAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHbII HHTErpall, HaXOIUTh
nepBooOpa3Hble NEMEHTAPHBIX (YHKUMH M BBIYMCIATH MHTErpal mno ¢opmyne HproToHa-
JleiiOonuma;



HaXOJHTh IUIOMAIN IJIOCKUX (PUTYpP U 00BEMBI TEN C TOMOIIBIO HHTETPAJIa;

MMETh TPEJICTaBICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA TMPUMEPE COCTABIICHUS
g depeHIInanbHBIX YpaBHCHHIA,

penath NpUKIAJAHBIE 3a/1a4¥, B TOM YHCIE COIMAbHO-2KOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBAMHA MAaTEeMaTHYECKOTO aHAIIN3a.

OPI'AHM3AIIMSI MPOEKTHOM ¥ YYEBHO-UCCJIEJJOBATEJbCKOM
AEATEJBHOCTHU OBYUYAIKOIIUXCA
[IpoekTHO-UCCIEN0BATENBCKAS NEATEIIbHOCTh OTHOCHUTCS K obnactu JIETCKOM
CaMOCTOSITEJIbHOCTH,  OCHOBBIBAETCSI HA  HHTEpecax  IIKOJBHUKOB, TMPUHOCUT UM
YAOBJIIETBOPEHHE, a 3HAYUT, JIMYHOCTHO-OPUEHTHUPOBaHAa Ha Kaxzaoro pebenka. Ocoboe
3HAYEHHE MPOECKTHO-UCCIIEIOBATEILCKOW ACATEIbHOCTH B HAYAJIBHOM WIIKOJIE 3aKIIFOYAeTCs B
TOM, 4TO B €€ MpoIlecce OHM MPHOOPETAIOT COLMAIBHYIO MPAKTHKY 3a TMpeaeliaMHu IIKOJIbI,

aJanTHPYIOTCS K COBPEMEHHBIM YCJIIOBHUSIM KU3HH.
eJb10 NPOEKTHOM 1eATeIbHOCTH SABJISETCSH:
e @OpMHUPOBAHHE AKTUBHOW CAMOCTOSITEILHON W MHUIIMATUBHON MO3WUIIMHU yHALIUXCS
B YUYCHHH.
e ®opMHpOBaHHME YHUBEPCAIbHBIX YUEOHBIX IEHCTBUM.
e Pa3BuTHe MO3HABATEIBHOTO MHTEPECA YUAIINXCS.
e Peanu3zanusi IpUHIIKAIIA CBSI3U O0YYEHUS C KU3HBIO.

TemaTnka NpoeKkToB

I'eomeTrpuueckue hopMbl B UCKYCCTBE.
I'padbl 1 ux npuMeHeHNe B apXUTEKTYype.
Martpuunas anre6pa B 5)KOHOMHUKE.

3ajaun MexaHU4ecKoro mpoucxokaeHus. (I'eomerpus Macc, IKCTpeMalibHbIC 3a/1a49H )
MareMaTtuueckuii OUITbSp/I.
BeposaTHOCTHO-CTaTUCTHYECKH TIOIX0]T K KOMITBIOTEPHOU 00pabOTKE TaHHBIX.
MonenrpoBaHue 3KOJOTHYECKUX MPOIECCOB.

Bupycet u 6aktepun. (I'eomerpuueckas (opma, pacnojio’)KeHHE B IMPOCTPAHCTBE, POCT
YUCJICHHOCTH. )

9. ®unaHcoBas MaTeMaTHKa.

10. Yeprexu, Gurypsl, IMHUK U MaTeMaTHYECKHE PACUEThl B KPOIKe U IIUTHE.
11. PucyHku Ha KOOPAWHATHOM MJIOCKOCTH

12. Metobl noCTpoeHHs rpa@UKOB YpaBHEHU U COOTBETCTBUI

13. ®ynkuroHaIbHO-TpadUyYECcKUil MOIX0] K PEHICHUIO 3a/1a4

14. Maruueckue KBaJpaThbl

15. Codusmbl 1 MapagoKCh

16. I[TocTpoeHHe MIOCKUX KPUBBIX B MOJSPHBIX KOOPAUHATAX

17. MaremaTtudeckuii nBeTHHUK: po3bl [ Buao ['panmu

18. MatemaTnueckue XapakTepUCTUKH ETUTIETCKUX TUPAMHU/T

19. MaremaTnueckue roJI0BOJIOMKH U KPOCCBOPIbI

20. Yyno - 3a7auHuK.

21. 13 cioco6oB pelleHns KBaJpaTHBIX YpaBHEHUN

22. Heckonbko crmoco0oB qoKkazaTenbcTBa TeopeMsl [ludaropa

23. Buabl 3a7a4 Ha JIOTUYECKOE MBIIIJICHHUE

24. Tlpsimas u oOpaTHas olepaluy B MaTeMaTHuKe

25. Pemrenne normueckux 3agad

26. Enunble 3aKOHBI MAaTEMAaTUKU, ICKYCCTBA U TIPUPOJIbI

27. MareMaTHKa 1 3aKOHBI KPacOTbI

ONoGaRwWNE



28. MaremaTHKa BOKPYT Hac

BUJBI JAEATEJABHOCTHU OBYYAIOLINXCS, HAITPABJIEHHBIE HA
JOCTUXEHUE PE3YJIbTATA

Hcnonn3oBarn TeOpeTI/IKO-MHO)KeCTBeHHLIf/’I arnrapar g OIMUCaHuA XoJda PCIICHUA
MaTEMaTUYCCKHX 3aJia4d, a TAKXKC pCaJIbHLIX ITPOLECCOB U SIBIICHUM.

OnepupoBaTh MOHATHSAMH: PAlMOHAILHOE YUCIIO, OCCKOHEUHAs MEPUOJIUYECKasi APoOb,
MPOLEHTHI;, HUPPAUMOHAIIBHOE W JEHUCTBUTEIBHOE YHCIO; MOJIYJb JEHCTBUTEIBHOTO YHUCIA;
HCII0JIb30BATb 3TU NMOHATHUA IIPHU IPOBCACHHUN paCCY)KI[eHI/Iﬁ H J0Ka3aTCJIbCTB, IPUMCHSATDH IIp06I/I
U TPOLCHTHI JUI PELICHMsS NPUKIAJAHBIX 33a4 U3 pa3IMYHBIX OTpACIEH 3HAHUM U PEATbHOU
KHU3HU.

Wcnonb3oBath npuOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYIJIEHUS, IPUKUIKY U OLEHKY
pe3yabTara BEIYUCICHUIM.

HpI/IMerlTb Pa3IMYHBIC METOJbI PCIICHUA palMOHAJIBHBIX H I[pO6H0-paIII/IOHaIII)HI>IX
ypaBHGHI/II\/'I; a TaK’KC MCTO MHTCPBAJIOB JIsA PCIHICHUA HCPABCHCTB.

OnepupoBaTh HNOHATUSMU MHOTOWIEH OT OJHOM NMEPEMEHHOW, €ro KOpHU; MPUMEHSTH
JIEJICHNE MHOTOYJIEHAa HA MHOTOUIEH C OCTaTKOM, TeopeMy be3y mn teopemy Buera nns pemenus
3a/1a4.

OHepI/IpOBaTB MOHSTHAMH: CHCTEMA ITUHEHHBIX ypaBHeHHfI, MaTpuia, OMpEAaACIUTEIIb
MaTpHLBL

Hcnonb3oBarh CBOWMCTBA ompenenuTens 2 X 2 s BBIYMCICHUS €ro 3HAYCHMS,
IMPUMCHATH OIMPEACTIUTCIIN IJId PCIICHUS CUCTCMbI JIMHEHHBIX ypaBHeHHﬁ.

MogennpoBaTe pealbHbIE CUTyallHH C TOMOLIBIO CHUCTEMBI JIMHEMHBIX YPABHEHUH,

HCCIIEI0BATh MOCTPOEHHBIE MOJIENIN C MIOMOIIbIO MAaTPHUIL U ONpeAeTUTeNel, HHTEPIPETUPOBATh
MOJIy4YEHHBIH pe3yabTaT

OnepupoBaTh MOHATHSAMU: (QYHKIHS, CIIOCOOBI 3amaHusl (PYHKIIMH; B3aUMHO OOpaTHBIE
dbyakumMn, kommno3unus (QyHKnuA, rpaduk GYHKIUHA, 00JAaCTh OMPEICICHHs M MHOXKECTBO
3HaYCHUH (QYHKIUH, HYIA (YHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA; JIMHEHHAS, KBaJpaTH-
Hasi, TPOOHO-TTMHEHHAS W CTETICHHAS (DYHKITHH.

BbImonHATE yieMeHTapHble TpeoOpazoBaHus rpadukoB (yHKIUH .3HATh U YMETh

J0Ka3bIBaTh UYETHOCTh MJIM HEYETHOCTh (YHKIMH, TMEPUOJUYHOCTh (YHKIMH, HAXOAUTh
MIPOMEXYTKH MOHOTOHHOCTH (YHKLHH, MAKCUMYMbl U MUHUMYMBbI (YHKIMH, HauOoJbllee U
HauMeHbllee 3HaueHue (QYHKIMM Ha MpoMexyTke PopMynupoBaTh M HIUIIOCTPUPOBATH
rpau4ecKu CBOMCTBA JMHEHHOM, KBaApaTHYHOHM, JAPOOHO-TMHEHHOW M CTENEeHHON (YHKIUN
Bripaxkate (opMynamMu 3aBUCUMOCTH MEXy BEIMYMHAMU .3HATH OMNpEJelieHue U CBOMCTBA
CTETNEHH C LEJbIM MOKa3zaTeleM; MOIXOASNIyI0 (opMy 3amUCH JECHCTBUTENBHBIX YUCEN IS
pelIeHUs MPAKTUYECKUX 3a1ad U IPECTaBICHUS JAHHbBIX

DopMyIHpOBaTh, 3aMUCHIBATh B CUMBOJIMUYECKOH (hopMe U HCTOIh30BaTh CBOWCTBA KOPHS
N-oif cremeHu g MpeoOpa3oBaHMsl BbhIpaKeHUH HaxomuTe peleHuss UPpPaAUOHATBHBIX
YpaBHEHUH C MOMOIIbIO PABHOCWIBHBIX IEPEXOJOB WM OCYIIECTBISAS IPOBEPKY KOPHEH
Crpouth rpaduk (yHKIHH KOpHS N-OM CTemeHW Kak oOpaTHOW ansi (YHKUIHUU CTEHEHH C
HaTypaJbHbIM MTOKa3aTelIeM

@opMynHpPOBATH ONPEAEIICHNUE CTETIEHH C PAallMOHAIBHBIM ITOKA3aTEIEM.
BrimonHsATe mpeoOpa3oBaHUsl YUCIOBBIX BBIPAKEHUH, COAEPIKAIIUX CTETIEHH C PaIllHOHATbHBIM
MOKa3aTeseM.

Hcnonb3oBath 1iupoBbIe pecypchl TSl MOCTPOSHUS Tpaduka MoKazaTeNbHON (HYHKITUH U
HU3y4YEHUS €€ CBOMCTB.

Haxonuts pemienus nokasaTelbHbIX YpaBHEHUN



JlaBath omnpenenenue jorapudma yucia; I1eCITUYHOTO U HaTypajJbHOTO JIOTapuQma.

Hcnonw3oBare cBoiicTBa JsorapuMoB JUIsi  MPeoOpa3oBaHHUS — JOTAPHUPMHUECKHX
BBIPAXKCHUI.

Crpouth rtpaduk mnorapumuyueckoil (GyHKIMM Kak OOpaTHOW K TMOKA3aTeIbHOH W
MCIOJIb30BaTh CBOKWCTBA JIorapu(MUIecKoil pyHKIMH U1 pelIeHus 3a1a4.

Haxomute pemeHust norapuMUYECKUX YpaBHEHHH C TIOMOINBIO PABHOCHIIBHBIX

MEPEXO0J0B UJIU OCYILECTBIISSA IPOBEPKY KOPHEN

JlaBaTb ompeneneHuss CUHyca, KOCUHYCa, TAHI'€HCA M KOTAHT€HCA YMCIIOBOTO apryMeHTa;
a TaKXke AapKCHUHYca, AapKKOCHMHyca W apKTaHreHca uyucia IIpuMeHsATH OCHOBHBIE
TPUTOHOMETpUUECKUEe (GOpMyJbl A NpeoOpa3oBaHUS TPUTOHOMETPUUECKHUX BbIPAKEHUI
HpI/IMeHSITI) q)OpMy.]'[BI TPUTOHOMETPHUU A PEHICHUA OCHOBHBIX THUIIOB TPHUIOHOMETPHUYCCKHUX
YpaBHEHUU

OmnepupoBaTh MOHSATHSIMH: MOCJIEA0BATEIbHOCTD, CHOCOObI 3a/1aHUs
IIOCJIEI0BATEIBHOCTEN; MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEA0BATEIIBHOCTH; UCCIIEN0BATh I10-
CJIEJOBATEIbHOCTY HAa MOHOTOHHOCTh W OrpaHMYeHHOCTh . [loiyuaTs mnpezacraBieHue o0
OCHOBHBIX HJEAX aHaiau3a OecKoOHe4YHO Maibix . JlaBaTh omnpeneneHue apupmMeTHuecKoil u
reOMETPUUYECKON TPOrpeCCUn

Jloka3piBaTh CBOMCTBa apu(METHYECKOW M T'E€OMETPHUYECKOW MpOrpeccruu, HaXOIUTh
CYMMY YJIEHOB IPOTPECCHH, a TAK)KE CyMMY YJIEHOB O€CKOHEYHO YOBIBAIOIIEH reoMeTpruecKoin
MIPOrPECCHUHU.

Hcnonb3oBath mporpeccuu A peleHus 3a1ad IpruKIaJHOTo XapakTep.

[IpumeHsaTh GOpMYITy CIOKHBIX MPOLIEHTOB AJIsl PEICHUS 3aau U3 pealibHOM MPaKTUKU

OnepupoBaTh NOHATUSAMU: (DYHKIMS HEPEPBIBHAS HAa OTPE3KE, TOUKA pa3pbiBa PYHKIINH,
acuMIToTa rpaduka GyHKITUH.

[IpuMeHsTh CBOMCTBA HEMPEPHIBHBIX (PDYHKITUH AJIs pEIIeHUs 3a/1a4.

OnepupoBaTh MOHATUSAMHU: TepBasi M BTOpas NPOU3BOJHBbIE (YHKIMU; TOHUMATH
(bMBUYECKU U TEOMETPUUYECKHUIN CMBICIT TIPOM3BOIHOM; 3aMMCHIBAaTh YpaBHEHNE KacaTEIbHOM.

BbryncnsaTe mpou3BOJHbIE CYMMBI, IPOU3BEACHUS, YACTHOTO U CJI0KHON (QYHKIIUU.

N3y4arh npou3BOAHBIE JIEMEHTAPHBIX (PYHKIIUM.

Hcnonb3oBath reoMeTpruueckuii U GU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pEIIeHUs 3314

[IpuMeHSTh OCHOBHBIE MOHATHS Kypca aireOpbl U Haual MaTeMaTHYeCKOro aHallu3a s
pelIeHUs 3a/1a4 U3 peabHOMN )KU3HHU U JPYTUX MKOJIBHBIX MPEIMETOB

Crpouts rpaduk KOMOO3UIHMH (YHKIHI C TMOMOIIBIO 3JIE€MEHTAPHOIO HCCIICIOBAHUS U
cBOMcTB Kommo3unuu CTPOUTh TE€OMETPUYECKHEe O0O0pa3bl ypaBHEHHH UM HEpPAaBEHCTB Ha
KOOPJIMHATHON IUIOCKOCTH Vcronb3oBaTh MNPOM3BOJHYIO JJISl HUCCIENOBaHHS (QYHKIHUUA Ha
MOHOTOHHOCTh U JKCTPEMYMBI; HAXOIUTh Hau- OoJblllee W HaWMEHbIIee 3HAUYCHUS (PYHKUIUU
HEMpPephIBHOW Ha OTpe3Ke; CTpouTh Tpaduku GYHKIMA HA OCHOBAHHHM MPOBEAEHHOTO
uccinenoBanus Mcnonp30BaTh MPOU3BOJHYIO [UIsl HAXOXKJIGHUS HAWIYUYIIErO peEIIeHUs B
MPUKIIAHBIX, B TOM YMCJIE COILIMAIbHO- SKOHOMUYECKHUX, 3a/1a4ax, AJsl ONpeAesIeHusl CKOPOCTH U
YCKOpEHUS Tpoliecca, 3a[aHHOro POpMYION Wil rpaduKoMm.

[TonyuaTs mpeacTaBieHne O MPUMEHEHUH MMPOU3BOIHOM B pa3MTUYHBIX OTPACISIX 3HAHUN

OnepupoBaTh TOHATUSMU: TIEpBOOOpa3Has M ONpeAeNEHHBbI HHTerpan. HaxoauTtsb
NepBoOOpa3HbIE ANEMEHTAPHBIX (YHKIMA U BBIYHUCIATH WHTErpan mo ¢opmyne HproToHa —
Jleionuma.

Haxomute momanau miuockux ¢Guryp u oOBEMBI TeT C IMOMOIIBIO OIpPEIeIEHHOTO
WHTErpaa.



3HAKOMUTBCS C MAaTEMaTHYEeCKUM MOJISIMpOBaHHEM Ha mpumepe auddepeHmaibHbIX
YPaBHEHUH.
[Tosydars mnpexacTaBieHHE O 3HAYECHHHM BBEJICHHMS NOHATUS HMHTErpajia B Pa3BUTHU

MaTeMaTUKU

Hcnonp3oBath MUQPOBBIE PECYpChl U MOCTPOCHHS TPApUKOB TPUTOHOMETPHUECKHX
(GYHKIMU U U3y4eHHS MX CBOWCTB . Pemath TpUroHOMETpUYECKHE YPAaBHEHHSI M OCYIIECT- BIISThH
OoTOOp KOpHEH C TMOMOINBIO TPUTOHOMETPUYECKOW OKpyx HOCTH .[IlpuMeHsTs dopmybl
TPUTOHOMETPUM  JJIsi  PEIIEHUs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB
Hcnonb3oBath nudpoBbIe pecypehl JUIsl IOCTPOEHUS U UCCIel0BaHus rpaduKoB QyHKIUI

[IpuMeHsTh CBOMCTBA IOKA3aTENbHOW U JIOTAPUPMUYECCKOW (DYHKIUH K PEIICHUIO
MOKa3aTeabHbIX U JorapupMuyeckux HepaBeHCTB OOOCHOBAaTh PABHOCHIIBHOCTH IE€PEXO0JI0B
Pemars uppanmoHanbHble ¥ KOMOMHUpPOBAaHHbIE HEPABEHCTBA, C IOMOILIBIO PaBHOCHIBHBIX
nepexoioB Vcnonp3oBaTh rpaduyeckue METO/bl W CBOMCTBA BXOJAIIMX B YpaBHEHUE WIIU
HEpaBEHCTBO (DYHKIIUI 1715 pelIeHus 3a1a4u

OnepupoBaTh MOHATHUSAMH: KOMIUIEKCHOE YHCJIO M MHOXECTBO KOMIUIEKCHBIX YHCEl
[IpencTaBiasTh KOMIUIEKCHBIE 4YHCIIa B airedbpanuyeckodl W TpUTOHOMETpHueckoil ¢dopme
Boinmonusate apudmernueckue omnepanuu ¢ HUMH M300pakaTh KOMIUIEKCHBIE YMCIa Ha
KoopauHaTHOH riockocTH .JlpumMensats Gopmyny MyaBpa u mosiyyaTh IpeICTaBICHHUE O KOPHSIX
N-0if cTerneHu U3 KOMIUIEKCHOTO YKcia

3HaKOMI/ITI)CSI C HpI/IMepaMI/I HpI/IMeHeHI/ISI KOMIIJICKCHBIX 4YHUCCII JIA pemeHI/m
TEOMETPUUCCKHUX U (PU3NYECKUX 33129

OnepupoBaTh MOHATUSIMH: HATYPAJIbHOE W II€JI0O€ YHCIIO, MHOXKECTBO HATYPAJIbHBIX H
LIEJIBIX YKCEI.

Hcnonb3oBaTh MpU3HAKK JETMMOCTH LIENBIX Yucen; ocTaTku 1o moayato; HOJl m HOK
HaTypaJbHBIX YHCEN; AITOPUTM EBKIMa 1is pemeHus 3aad.

3anuchIBaTh HATYpaJIbHBIC YKCIIA B PA3TUYHBIX MO3UITMOHHBIX CUCTEMAX CUUCIICHUS

OnepupoBaTh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHM 1 HEPABEHCTB; PEIlICHUE
CUCTEMBbI WM COBOKYITHOCTH; PAaBHOCHJIbHBIE CUCTEMbI U CHCTEMBbI-CIICICTBHSI.

Haxonuth penieHust CUCTEM U COBOKYITHOCTEH IEJIbIX pallMOHANIbHBIX, HPPAIUOHATBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUN U HEPABEHCTB.

[IpuMeHsTh cUCTEMBI YPaBHEHHM K PELICHUIO TEKCTOBBIX 3a/1a4 U3 Pa3IMYHbIX 00acTeit
3HAHWUN U peaTbHOU KU3HU; UHTEPIIPETUPOBATDH MOTYYEHHbIC PEIICHHUS.

Hcnonb3oBath 1upoBbIe pecypehl

BLI6I/IpaTI> cIroco0 PCUICHHA palHUOHAJIbHBIX, HPPAIUMOHAJIBbHBIX, IIOKA3aTCJIbHBIX,
J'IOl"apI/I(bMI/I‘ICCKI/IX U TPUT'OHOMCTPUYCCKHUX ypaBHCHI/Iﬁ U HCEPABCHCTB, COJACPKAIIUX MOAYJIU U
mapaMeTphbl HpI/IMeHHTL rpa(l)nqecxne N aHAJIMTUYCCKUEC MCTOJbI JIs1 PCIICHUSA ypaBHeHI/Iﬁ n
HCPABCHCTB C IIapaMCTpaMH, a TAKKE HCCICOOBAHUC (bYHKI_II/Iﬁ MECTOJaMHUM MAaTC€MaTH4CCKOIo
aHaJli3a .CTpOI/ITL U HUCCIICA0OBATb MATCMATHUYCCKUC MOJCIHU PCaJIbHbIX CI/ITyaI_[I/Iﬁ C IIOMOIIBIO
ypaBHeHHﬁ, HEPAaBCHCTB U CUCTEM C IMapaMCTpaMn

MOILGJ'II/IpOBaTB pCaJIbHBIC CHUTyallUM Ha A3bIKC aJir e6pBI, COCTaBJISAAITb BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA U HUX CUCTEMbI II0 YCJIOBUIO 3aJda4M, UCCIICAOBATH IMOCTPOCH- HbIC
MOJCIHU C HCHOJIb30BAHUCM aIlllapara anre6pLI, HHTCPIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yibTart
HpI/IMeHHTB (I)YHKI_H/H/I UL MOJACIIMPOBAHUA W HCCIICAOBAHUS PCAJIbHBIX ITPOLICCCOB Pemats
MNPUKJIAAHBIC 3aJladyi, B TOM YHUCJIC COLHUAJIBHO-3KOHOMUYCCKOTO U (1)I/I3I/IquKOTO Xapakrepa,
cpeacTBaMu anrerLI N MaT€MaTHYCCKOT'O aHaJIn3a.



CHUCTEMA OIEHKHM JOCTHKEHUHA OBYYAIOIINXCHA
JU1st OLIEHKH IOCTUKEHUH YJaluXcst IPUMEHSETCS MATHOAUIbHAS CUCTEMA OLICHUBAHMSL.

1. OueHka NnMcCbMEHHBIX U KOHTPOJBHBIX PadoT.
Ommemxa «5 cmagumcsi, ecau:
1) pabGoTa BBITIOJTHEHA TIOTHOCTHIO;
2) B JOTHYECKUX PACCYKICHUSIX U 00O0OCHOBAHUHU PELICHUS HET IPOOESIOB U OMIMOOK;
3) B pelmieHu HET MaTeMaTUYECKUX OIMUOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMMCKA, KOTOpas HE
SBIISICTCS CIIEICTBHEM HE3HAHMS WJIM HETIOHUMAaHUS Y4eOHOTO MaTepHrana).
Ommemxka «4» cmasumcs, ecau:
1) pabota BBINIOJIHEHA MOJHOCTHIO, HO OOOCHOBaHMS IIAroB PEIICHUS HEJOCTATOYHBI (€CIU
yMeHHE 000CHOBBIBaTh PACCYK/IEHUS HE SIBJISUIOCH CIIEIMATIbHBIM 00BEKTOM MPOBEPKH);
2)IomyIIeHbl OJHA OMMOKa MM €CTh JIBa — TPU HEN0UETa B BBIKJIAJKAX, PUCYHKAX, YepTEKax
K rpadukax (eciu 3TH BUbI paObOT HE SIBJISITUCH CIIEUATIbHBIM 0OBEKTOM MPOBEPKH).
Ommemxka «3» cmasumcsi, eciu:
1) gomymieno 6osee oIHOM OMIMOKHU MU 0oJiee IBYX — TPEX HEIOYETOB B BHIKJIAJKAX, YePTEkKaX
M rpadukax, Ho oOydaromuiica 061asaeT o0a3aTeIbHBIMU YMEHUSAMH T10 TIPOBEPSIEMOM TEME.
Ommemxa «2» cmasumcs, ecnu:
1) JnomymieHbl CyLIECTBEHHbIE OINMOKM, IOKa3aBIMEe, 4YTO oOOy4aromwuiics He oOnazaet
00s3aTeNbHBIMY YMEHHUSAMH T10 JIaHHOM TeMe B TIOJTHOM Mepe.
Ommemxa «1» cmasumcs, ecnu:
1)paboTa moka3zana MoJHOE OTCYTCTBHE Yy OOydaromierocs o0si3aTeNIbHbIX 3HaHUW U YMEHUH 0
MIPOBEPSAEMOI TeMe WM 3HaYUTeNIbHAs YacTh paOOThI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

Yuutenbr MOXXET MOBBICUTH OTMETKY 3a OpPUTMHAJIBHBIA OTBET Ha BONPOC WIIU
OpUTMHAJIFHOE pEeIlIeHHEe 3aJaud, KOTOphIE CBUAETEILCTBYIOT O BBICOKOM MaTeMaTHYeCKOM
Pa3BUTHH O0YYArOIIETOCs; 3a peleHue 0oJiee CII0XKHOM 3aJa4yu WM OTBET Ha 00Jiee CIIOKHBIN
BOIPOC, MpeAJIOKEHHbIE 00ydarouieMycs JOMOTHUTEIBHO MOCIE BBITOJHEHUS UM KaKuX-JIHOo
JIPYTrUX 3aJaHuM.

2.0ueHKa YCTHBIX OTBETOB 00y4YarouXcst

Omeem oyenugaemcs, Ommemrou «5», eciu yueHuK:
MOJIHO PACKpbUT COJiep)KaHue Marepuaga B oO0beMe, NPEeIyCMOTPEHHOM MPOrpaMMoil U
Y4€OHHUKOM;
W3JI0KUIT MaTepHall FPAMOTHBIM SI3bIKOM, TOYHO UCIOJIB3Ys MAaTEMaTHUYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY, B OIIPE/ICJICHHOMN JIOTMYECKOM MOCIeI0BATEIbHOCTH;
MIPABUJIBHO BBITIOJHUII PUCYHKH, YEPTEKH, IPaQUKH, COMTyTCTBYIOIINE OTBETY;
MOKa3all yMEHUE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEpPaMH, IPUMEHSTh €€ B HOBOM
CUTYAI[MH MPU BHITIOJHEHUH MTPAKTUYECKOTO 3a/IaHHS;
MPOJIEMOHCTPUPOBAT ~ 3HAHWE  TEOPUU  paHEe  M3YYCHHBIX  COIMYTCTBYIOIIMX  TEM,
c(OpPMUPOBAHHOCTh M YCTOWYMBOCTH UCIOJIB3YEMbIX IIPU OTBETE YMEHUIN U HABBIKOB;
6)oTBeyasl CAMOCTOSITENILHO, 0€3 HAaBOAIIUX BOIIPOCOB YUUTEIS;
7)BO3MOXHBI O/IHA — JIB€ HETOYHOCTHU IPHU OCBEIEHHUE BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE YUCHHK JIETKO MCIPABIII TIOCIIE 3aMEUaHUs YUUTEIS.

Omeem oyenusaemcs ommemxou «4»,eciu
yIIOBJETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha OIICHKY «5», HO TpPHU 3TOM HUMEET OJUH U3
HEIOCTATKOB:



B M3JIOKECHHU JIOMYIICHBI HEOOJIbIIME MPOOEsbl, HE MCKA3HBIICE MAaTEMATHUECKOE COJCPKaHUC
OTBETA,

I[OHyH_[eHbI OJINMH — JIBa HCAOUYCTA HpI/I OCBCIICHHUNU OCHOBHOI'O COI[ep)KaHI/UI OTB€TAa,
I/ICHpaBHeHHbIC II0CJIC 3aMCUYaHNusA y‘-II/ITeJISI;

JOMYIICHBI OIMKUOKa WK OoJiee JABYX HEIOYETOB IPH OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB
WJINK B BBIKJIaJAKaXx, JICTKO I/ICHpaBJICHHI)IC IIOCJIC 3aMCYaHUA y‘II/ITeJ'IFI.

Ommemxa «3» cmasumcs 8 Cledyiowux Cayuasx:
HETIOJIHO PAcKpBITO COJEpKaHNe MaTepuaia (colepikaHue M3JI0KEeHO (pparMeHTapHO, HE BCer/a
MOCIIEIOBATEIIHHO), HO MOKa3aHo 00Iee TOHUMAaHNE BOIIPOCa M MPOJIEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIC JITsl YCBOCHHSI POTPAMMHOTO MaTepraa;
UMEJINCh 3aTPYJHCHHS] WU  JIOMYIICHBI OIMMOKM B  ONPEACICHHH MaTeMaTHYeCKON
TEPMHUHOJIOTHH, YEpPTEeKaxX, BBIKIAJKAX, HWCIPABIICHHBIC TIOCIE HECKOJBKUX HABOISAIINX
BOIIPOCOB YUHUTEJIS;
VYCHUK HE CHpaBUJICS C TPHUMECHCHHEM TEOPUH B HOBOW CHUTyalldd TIPU BBITIOJTHCHUHU
MIPAKTUIECKOTO 33J]aHMs, HO BBITIOJHIII 3aJaHus 00s3aTeILHOTO YPOBHS CIIOKHOCTH TI0 JaHHOU
TeMe;
MpU  JOCTaTOYHOM 3HAHWM TEOPETHYSCKOTO  Marepuajia  BBIABICHA  HEJOCTATOYHAs
c(OPMHUPOBAHHOCTH OCHOBHBIX YMCHHH M HaBBIKOB.

Ommemka «2» cmagumcsi 8 Cle0ylouux Ciydasnx:
HE PacCKpPBITO OCHOBHOE COJIep)KaHKe y4eOHOTO MaTepuaa;
00HapY)KEHO HEe3HAHUE YICHUKOM OOJIbIIICH WU HanbOoJee BaKHOM YacT yueOHOTO MaTepHaa;
JOMYIICHbl OIMMOKH B OMNPENEICHUH TOHATHHA, TPH WCIOJB30BAaHHH MaTeMaTHYeCKOH
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WIH TpapuKax, B BHIKIAIAKAX, KOTOPbIE HE UCTIPABJICHEI
MOCJIE HECKOJIbKUX HABOJISAIINX BOIPOCOB YUUTEIIS.

Ommemxa «1» cmasumcs, ecau:
YYCHHK OOHApYXKUJI MOJHOEC HE3HAHWE W HEIMIOHMMAaHHE M3y4aeMOro yueOHOTO MaTepHalia WIIH
HE CMOT OTBETHTh HHM Ha OJIMH M3 TIOCTABJICHHBIX BOTIPOCOB 10 U3yYEHHOMY MaTEpHAITY.

HToroBasi onueHka 3HaHUI, YMEHNH U HABBIKOB
1. 3a y4eOHyro 4eTBepTh | 3a IOJl 3HAHUS, YMEHHUS U HABBIKM YYaIIMXCS [0 MaTeMaTHKE
OLIEHHBAIOTCS OJHUM OaJIJIOM.
2. OcHOBaHUEM /7Sl BBICTABJICHUS UTOTOBOM OLIEHKU 3HAHUU CIIy’KaT pe3yabTaThl HAOMIOJICHUIN
y4uTeNs 32 TOBCEJIHEBHOM pPabOTON YYEHHMKOB, YCTHOTO OINpPOCAa, TEKYIIMX W HTOTOBBIX
KOHTPOJIBHBIX pa00T. OTHAKO MMOCIICHUM MPUIAETCsI HauOOIbIIIee 3HAYCHHE.
3. Ilpu BBICTABICHMM WTOTOBOM OIIEHKM YYMTHIBAETCS KaK YpOBEHb TEOPETHUECKUX 3HAHUM
YUEHHKA, TaK U OBJAJCHHE UM NPAKTUYECKUMHM YMEHUSMH W HaBblKaMHU. OHAKO YYEHHUKY HE
MOKET OBITH BBICTABJIEHA MOJIOKUTEIbHAs HMTOroBas OILIEHKA II0 MaTeMaTHKe, €CId BCe WA
OOJBIIMHCTBO €r0 TEKYIIUX OOYYalIIUX U KOHTPOJBHBIX pabOT, a TakkKe HTOroBas
KOHTpOJIbHasi paboTa OILIEHEHBl KaK HEYJIOBIETBOPUTEIbHBIC, XOTS €ro YCTHBIE OTBETHI
OILICHUBAJIMCH ITOJIOKUTEIIHHO.
OreHka MpOeKTHOM pabOTHI.
OTMeTKa «5»
1. [IpaBUJILHO OHSATHI LI€JTb, 33/1a4H BHITIOJHEHUS MTPOEKTA.



2. CobnroieHa TEXHOJIOTHS UCTIOJIHEHUS TIPOEKTA.
3. [IposiBneHbI TBOPYECTBO, UHUIMATUBA.
4. [IpenbsBieHHBIN TPOIYKT NESITEIBHOCTH OTINYACTCS BHICOKMM Ka4eCTBOM
WCTIOJIHEHUS, COOTBETCTBYET 3asBJICHHOM TeMe.
OtmeTka «4»
1. [IpaBUIBHO MOHATHI 1IEJTh, 33]]a91 BBHIIIOJHEHHS IPOEKTA.
2. CoOnroneHa TEXHOJOTHS MCIOJHEHHUS MPOEKTa, HO JOMYIIECHbl HE3HAYMTEIbHBIE OIIUOKH,
HETOYHOCTH B O(POPMIICHHUHU.
3. [IposiBiIeHO TBOPUYECTBO.
4. TlpenbsBICHHBIM TPOAYKT AEATEIHHOCTH OTJIMYAETCS BBICOKMM KAaueCTBOM HCIIOJHEHHUS,
COOTBETCTBYET 3asIBJICHHOU TEMe.
Otmetka «3»
1. [IpaBUIBHO MTOHSATHI 1IEJTh, 33]]a91 BBHITTOJHEHHS IPOEKTA.
2. JlonyIieHbl HapyImeHHs B TEXHOJIOTUHU MCIIOTHEHUS TPOEKTa, €r0 0(OPMIICHHH.
3. He mposiBiieHa caMOCTOSATENEHOCT B HCIIOJTHEHUH TIPOEKTA.
OtMmetka «2»
1. IIpoekT He BBIIIOJIHEH UIIN HE 3aBEPIIEH.
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HaumeHoBaHue pa3aeioB

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

n/n Bcero | KoutposbHblie
U TeM NMPOrpaMMbl o0pa3oBaTe/ibHbIE pecypchl
padoThbI
MHuoxectBO
ﬁ:gzﬁ:;lm AHeelL http://school-collection.edu.ru
1 ' 24 1 https://fipi.ru/ege/otkrytyy-
PaIII/IOHaJ'II)HI)IG ypaBHeHI/ISI %1 .
bank-zadaniy-ege
HepaBeHcTBa. CHUCTEMBI
JINHENHBIX YpaBHCHUHN
@OyHKIUU 1 TPaQUKH. http://school-collection.edu.ru
2 CreneHHast GYHKIIHS C 12 1 https://fipi.ru/ege/otkrytyy-
LEJIBIM TTOKA3aTENIEM bank-zadaniy-ege
A 7 n- ]
OP Izq)eMeemquKHH Koperb http://school-collection.edu.ru
" CTCIICHU. ..
3 R 15 1 https://fipi.ru/ege/otkrytyy-
ppatt bank-zadaniy-ege
ypaBHeHI/ISI
Moxasarensias dyHKis http://school-collection.edu.ru
4 YHKIEA. 10 1 https://fipi.ru/ege/otkrytyy-
[Toka3arenbHble ypaBHEHUS .
bank-zadaniy-ege
JI .
(borippiMmeCKaﬂ http://school-collection.edu.ru
5 YHITIDL 18 1 https://fipi.ru/ege/otkrytyy-
Jlorapudmudeckue .
bank-zadaniy-ege
ypaBHeHI/ISI
T OHFOHOMEThHTECKILE http://school-collection.edu.ru
6 Bﬁ meHmE ABHCHIA 22 1 https:/fipi.ru/ege/otkrytyy-
P P bank-zadaniy-ege
o TeROBATETLHOCTH 1 http://school-collection.edu.ru
7 a 10 1 https://fipi.ru/ege/otkrytyy-
IIporpeccunu .
porp bank-zadaniy-ege
Henpepeiiibie hysKi http://school-collection.edu.ru
8 pep YHICHHH. 20 1 https://fipi.ru/ege/otkrytyy-
IIpousBogHas )
bank-zadaniy-ege
9 [ToBTOpEeHue, 0600IICHNE, 5 5 https://fipi.ru/ege/otkrytyy-
CHCTEMATU3aLMs 3HAHUI bank-zadaniy-ege
BIIIEE KOJIMYECTBO HACOB
OBII] (0) CTBO YACO 136 10

I10 ITPOTPAMME



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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Ne HanmeHnoBanue pa3jaeioB u KosmnuecTBo yacos
DJIeKTpOHHbIe (N (PPOBbIE)
n/m TE€M NMPOrpaMMbl Bcero | KonTposbHbIe
o0pa3oBaTe/ibHbIE peCypChl
padoThbI
Vcerenopante dymxiutii ¢ http://sc_hqol-colIection.edu.ru
1 HOMOILLHO MPOH3BOHO 22 1 https://flpl.r_u/eqe/otkrvtw-
bank-zadaniy-ege
http://school-collection.edu.ru
2 [TepBOOOpa3Has u UHTETpa 12 1 https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege
I'pacduku
TPUTOHOMETPHUYECCKUX http://school-collection.edu.ru
3 GYHKITHIA. 14 1 https://fipi.ru/ege/otkrytyy-
Tpuronomerpuieckue bank-zadaniy-ege
HEpPAaBEHCTBA
Hppauronatbhse, http://school-collection.edu.ru
4 nommA eAbHbIe 24 1 https:/fipi.ru/ege/otkrytyy-
JorapupmMuiecKue .
bank-zadaniy-ege
HEPaBEHCTBA
http://school-collection.edu.ru
5 KomMriekcHsie yncia 10 1 https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege
Harypansisie 1 nensie http://sc.h(?ol-coIIection.edu.ru
6 10 1 https://fipi.ru/ege/otkrytyy-
quciia .
bank-zadaniy-ege
CucreMsl palHuOHAJIbHBIX,
HppaIOHAIBHBIX http://school-collection.edu.ru
7 [IOKa3aTeIbHBIX U 12 1 https://fipi.ru/ege/otkrytyy-
naorapu(MUIECKUX bank-zadaniy-ege
ypaBHEHUH
http://school-collection.edu.ru
8 3anauu ¢ mapaMmeTpaMmu 16 1 https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege
9 [ToBTOpEHue, 06001ICHNE, 16 5 https://fipi.ru/ege/otkrytyy-
CHCTEMATU3aLMs 3HAHUI bank-zadaniy-ege
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME
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