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HHOACHUTEJBbHAA 3AIIUCKA

Y4eOHbIii Kypc «AnreOpa W Hayalla MaTEMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
HaubOosiee 3HAUYMMBIX B MPOrpaMMe CpelHero oOmero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y JUisi HM3y4YeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILILICHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPyrHX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOyyaroluecss OBJIAQJIEBAIOT YHUBEPCAIBbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

Y4eOHbIil Kypc aireOpsl U Hayall MAaTEeMAaTUYECKOTO aHANIM3a 3aKJIaJ(bIBACT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHUS OCHOBHBIX
TEHJICHIIUNA PAa3BUTUS DKOHOMHKHA M OOIIECTBEHHOM KU3HU, MO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX IS
JTAIBHEWINETO0 00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO jke Bpemsl OBJIaJecHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYEeCKOro aHaIHn3a
pa3BUBAaE€T YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKa3bIBaTh
YTBEPKACHHS C MOMOIIBI0 UHIAYKIIMH U PacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 000OIICHNE U
KOHKPETHU3aIMI0, a0CTparupoBaHUE M AaHAJIOTHIO, (OPMUPYET KPEATMBHOE U KPUTHUUYECKOE
MBIIILICHUE.

B xonme m3ydenust yueObHOro kypca «Anredpa W Hayaja MaTEMaTHYECKOTO aHAIM3a»
oOydaroniyecss TMOJy4YaloT HOBBIM ONBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJIEJICH peaIbHBIX CHUTYallMi, HHTEPIPETAIUU TMOJIYYSCHHBIX
pELIeHU, 3HAaKOMATCA C NPUMEpaMU MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
MCKYCCTBE, C BBIAAIONIMMUCS MATEMATHUECKUMHU OTKPBITUSIMU M UX aBTOPaMH.

VY4eOHblii Kypc oO0naiaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peanusyercss Kak uyepe3 ydeOHbIM Marepual, CIocoOCTBYOLIMH (OPMHUPOBAHUIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenupuky y4eOHOH  JesTenbHOCTH, TpeOyromein
MPOJIOJDKUTENIFHON — KOHILIEHTpPAllMd ~ BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJibTar.

B ocHoBe meTtonukm oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaIM3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHUSI.

B cTpykType yueOHoro Kypca « Anredpa v Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIICIICHbI
CIENYIOIINE COJEPKATEIbHO-METOAUYECKUE JHHUM: «Yucia W BeUKCIEHUS», «DyHKUUH U
rpadukn», «YpaBHEHUs U HEpaBEeHCTBa», «Havama maTremaTuiyeckoro ananusa», « MHOXeCTBa U
JorvuKay. Bce OCHOBHBIE COAEPKATEIbHO-METOAMYECKUE JUHUU H3Y4aloTCs Ha MPOTSKEHUU
JBYX JIeT OOy4YeHHsS Ha YPOBHE CpeaHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOIHSIS APYT
JIpyra U TOCTETNIEHHO HACHIIIASCh HOBBIMH TeMaMu M pazaenamu. JlaHHBIH y4eOHBIH Kypc
SBJISICTCSI WHTETPATUBHBIM, TIOCKOJIbBKY OOBEOUHSET B cebe colepKaHue HECKOJIbKHUX
MaTeMaTHYECKUX JUCUHUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsi MHOXKECTB, MareMarhueckas Jiormka u apyrue. [lo mepe Toro kak oOydaromruecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllapatoM, y HUX TOCIeI0BaTeIbHO
dbopMHUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pealbHON
CUTyallld, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHHUU Y4eOHOTro Kypca, A PelieHUs
CaMOCTOSITENIbHO CHOPMYTUPOBAHHOM MaTEeMaTUYeCKOW 3ajadd, a 3aTeM HWHTEpPIpPEeTHpPOBATH
CBOM OTBET.

ConepkarenpHO-MeTOMMUeCKass  JuHUS  «Yucna W BBIYMCICHHS) — 3aBepliaeT
dbopMUpOBaHNUE HABBIKOB HCIIONH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAyaTO Ha



YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpeanero oOriero odpazoBaHus 0coboe
BHUMaHUE yjaemnseTcs (GOpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl UCIONIb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHAThH
npUOIKEHHBIC BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMATHICCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBbIX, PAllMOHAIBHBIX U
JEHUCTBUTEILHBIX YMCEN JOMOJHSIIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B KaXkIoM W3 ITHX
MHO>KECTB pacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UYecKre 3a/1a4u U Orepaluu: gejieHue
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH HAa MHOXECTBE IICNIbIX YHCEN, O0cCoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX YHUCEN, apu(MeTHyecKue orepaluu, a TakKe H3BICUECHUE
KOpDHSI ~ HATypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4YHCel.  bmaromaps
MOCNIEAOBATEIbHOMY  PACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI 111 PEIICHUS PA3IMYHBIX 33729 (OpMHUpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEJEH pealbHOro MUpPa, IIUPOKO
UCTIOJIB3YIOTCST 0000IIEHNEe U KOHKPETU3AITHS.

Jlunns «YpaBHEHHs] U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OOy4YeHHS Ha
ypOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaXIoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO pEeIlIeHHue COOTBETCTBYIOIIUX 3a1ad. B pe3ynbTate oOyuaroniyecsl OBIafeBalOT
Pa3TUYHBIMU  METOJAMHU  PCIICHUS PAMOHAIBHBIX, HPPANUOHAIBHBIX, IOKA3aTeIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
coJlepkanux mapaMmerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS IPH HCCICIOBAHUU
GbyHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUN NMPUKJIAJHBIX 33/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHUH (QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUU BBINONHATH pacuéTel Mo GopmynaM, HpeodpazoBaHuUs
PaAIMOHATILHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKCHHIH,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusyueHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AJITOPUTMHYECKOTO H  a0CTPAKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyXKIeHHUH, paboThl C CHMBOJIHHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUYECKUX U €CTECTBEHHO-
HAYYHBIX 3aj1a4, HATrJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanueckass TuHUS «DyHKIMU U rpaduKu» TECHO MeperuieTaeTcs ¢
IPYTHMH  JIMHUSIMH ~ y9e0HOTrO  Kypca, TIOCKOJBKY B  KakKOM-TO  CMBICIE  3a1aér
MOCNEAOBATEIbHOCT,  M3yYEHUs  MaTepuana. V3yueHHe  CTENeHHOW, MOKa3aTelbHOMH,
norapu(MHIECKON U TPUTOHOMETPUICCKUX (DYHKITUH, UX CBOMCTB M rpa)uKOB, HCIIOJIb30BAHHE
byHKIUI Uia peuieHus] 3a7ad M3 JPYrHX Y4eOHBIX MPEAMETOB U PEANTbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAJIN30M, TaK U C PEIICHUEM YpaBHCHHWH W HepaBeHCTB. [Ipu
3TOM OOmNbIlIOe BHUMaHUE yHelseTcss (POPMUPOBAHUIO YMEHHUS BbIpaXarbh QopmyiIamMu
3aBUCHUMOCTH MEX]y Pa3IMYHBIMUA BETUYHHAMH, UCCIICAOBATh MMOJYYCHHBIC (YHKITUH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIIOIINX BBIPAXKaTh 3aBHUCHMOCTH MEXIYy BEIMYMHAMH B PasIuIHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue crmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIlHH,
HCIIOJIb30BAHUIO aHATIOTHH.

ConepkarenbHas muHusa «Hadama mMaTeMaTHYecKOro aHajau3a» TO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX O0YYarOIIMMCS,
TaK KaK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH TPa(HUKH CIIONKHBIX (DYHKITUH, OPEACIIATh HX
HauOOMbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEeHHs TpolieccoB. JlaHHas cojeprkaTellbHas JIMHUAS OTKPBIBACT HOBBIC



BO3MOXKHOCTH IOCTPOCHHSI MaTeMaTW4eCKUX MOJeJeld pealbHbIX CHTYyaluil, IO03BOJISET
HAXOJIUTh HAWIy4lllee peIIeHHEe B MPHUKIATHBIX, B TOM YHCJIE COLUAIBHO-KOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOTO aHAJM3a CIIOCOOCTBYET DPa3BHUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOIINXCS Pe3yJibTaTax, HOJYYCHHBIX B XOJI€ Pa3BUTH MAaTEeMaTHKU KaK HayKH, U
00 X aBTOpax.

CopnepxaTenpHO-MeToANYeCKast JHHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
9JIEMEHTHl TEOPUH MHOXECTB M MAaTEMaTH4YeCKOM JIOrMKH. TeopeTMKO-MHOKECTBEHHBIC
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpeiiarailoT Hamboiee
YHUBEPCAJIBHBIN S3BIK, OOBEAMHSIOMINN BCE pas3/ieNbl MAaTEeMaTHKH M e€ IPWIOKCHHUH, OHH
CBSI3BIBAIOT pa3Hble MaTEeMaTHUECKUE TUCIMIIMHBI U UX MPUIOKEHNUS B eAnHoe nenoe. [loaromy
BAXHO JaTh BO3MOXKHOCTH OOYYalOUIEMYCS TOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIIOJIb30BaTh €ro Ui BBIPAKEHUS CBOMX MbIcied. Jpyrum
B)XHBIM IMTPU3HAKOM MAaTEMaTHKH KaK HAayKH CIEIyeT NMPH3HAaTh CBOWCTBEHHYIO €d CTPOrOCTb
00OCHOBaHMW W  CJEIOBaHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HAKOMCTBO C JJIEMEHTaMHU MAaTEMaTHYECKOH JIOTHMKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYarOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHX
npaBuil, GopMHUPYyET HaBBIKU KPUTHYECKOTO MBILICHHUSI.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTeMaTH4YECKOr0  MOJEIMPOBAaHHSA, KOTOpbIE  NPU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOCHHUS MOJIENEH pEANbHBIX CHTyallMd, HCCIEJOBAHUS ITHUX
MoOZeJIeld C IOMOIIbIO ammapara aiareOpsl M MaTeMaTH4ecKoro aHajiu3a, HHTepHpeTaluH
MOJYYCHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXABIM M3 Pa3[eliOB MPOTPAMMBL,
HIOCKOJIbKY BECh MaTepHai y4yeOHOro Kypca MIMPOKO HCIIONIB3YETCs JUIS PELICHUs MPHUKIIaTHBIX
3amad. [lpm pemeHuM peanbHBIX TPAKTHYECKUX  337ad  OOydYaromuecss pPa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3MPOBATh Mpobiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MpoLiecce U3yueHHs BCEX TeM y4eOHOro
Kypca «Ainredpa 1 Hayajla MaTEMaTHYECKOI0 aHaJIn3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOr0 aHaJIM3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE U JACCATUYHBIC JPOOH, MPOIECHTHI, OECKOHECUHBIC
nepuoanydeckue 1podu. [lpumenenue apobdeiil U MPOLEHTOB IS peICHHs TPUKIIATHBIX 3aa4 U3
Pa3JIMYHBIX OTPACIIE 3HAHUMN U PEATIbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UppalMOHANbHBIE Yucia. ApudMmeTnyeckue
onepauudy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YWCIA U €r0 CBOMCTBA.
[TpuOnmkE€HHBIE BBIYUCICHHUSA, MpaBWIa OKPYIJICHUs, TPUKUIKA U OIEHKa pe3yJlibTaTra
BBIYMCIICHH.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aIUCH ACHUCTBUTEIBHBIX YHCEII ISl PEUICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS IAHHBIX.

ApudmeTnueckuii KOpeHb HATYPaJbHOW CTENEHH U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHycC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHMS U YpaBHEHHsI-clieAcTBUsI. HepaBeHCTBO, pellieHe HEpaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUS IENBIX U APOOHO-PAIlMOHATBHBIX YPABHEHUM U HEPABEHCTB.
MHorowiessl OT OJHOM IEepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorouwinensl ¢ rienbivu kodddummenramu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUMN, COJEPKAINX CTETICHH U KOPHH.

Uppaunonansupie  ypaBHeHHs. (OCHOBHBIE METOJABI  PEIICHUS  HUPPAMOHATIBHBIX
YPaBHEHUM.

[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE METO/IbI PEUICHUS MTOKA3aTEIbHBIX YPABHEHHI.

[TpeoOpazoBaHue BhIpAKEHHM, COIEPIKAIINX JOTapru(MBEIL.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEHICHHUS JIOTAPUPMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaKEHM. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUMH. Marpuina CHUCTEMBbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHHUS, IPUMEHEHHUE ONPEICIUTENS I PEIICHUs] CUCTEMBI JIMHEHHBIX YpaBHEeHHH. Pemenue
MPUKIIAJHBIX 3a/1a4 C TOMOILBIO CUCTEMBI JIMHEWHBIX YpaBHEeHMI. McciienoBanne nocTpoeHHOU
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpEAETUTENEH.

[locTpoeHrne MareMaTHueCKUX MOJENe peaabHON CUTyalMH C MOMONIbIO ypaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYeCKHX 3aaad U
3a/1a4 U3 pa3IUnIHbIX 00IACTe HayKU U peaTbHON KU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMA, crnocoObl 3anaHus (yHkuud. B3ammHOo oOpatnbie ¢yHkiuu. Kommosuius
byuxuil. ['padux pyHkumn. DnemeHTapHble Mpeodpa3oBaHus rpa@uKoB QYHKIIHMA.

OO6nacTp onpeneneHUss ¥ MHOXKeCTBO 3HaueHui ¢yHkimu. Hynu dyukuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UéTHhIe M HeuéTHble QyHKuuu. llepuomnyeckue dyHkuuu. [IpoMexyTku



MOHOTOHHOCTH (YyHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuM. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.

Jlunelinasi, KBasipaTU4YHas U JpOOHO-TMHENHHas GYHKIMU. DJIeMEHTapHOe UCCIIeI0BaHuE U
MOCTPOCHUE UX TPAPHKOB.

CreneHHass (pyHKIMS C HAaTypaJbHbIM M Li€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CpoiictBa 1 rpaduk KOpHA N-Oi cTerneHW Kak (yHKIUH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIUH, UX CBOCTBa U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKLUUH JUIsl pelIeHUs ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (PYHKUIUH
YHCJIOBOI'O apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX IpoIleccax U ABICHUsX. I'paduku pearbHbIX
3aBHCHUMOCTEM.

Hayana maTreMaTH4ecKOro aHajaim3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BAaTENbHOCTENH. MeTol MaTeMaTH4eCKOi
UHAYKIMU. MOHOTOHHBIE M OTIpaHUYEHHBbIE IOCIEA0BaTENbHOCTU. McTopus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —nporpeccud.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH IeOMETPHUUECKOW IPOrpecCuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU IS PELICHMs] pEAJIbHBIX 3a]1a4 IPUKJIAJHOTIO XapaKTepa.

HenpepeiBable ¢GyHKIMM M HX cBoWcTBAa. TOoukM paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEepbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul pEIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKLIUHU. OnpeneseHue, reOMeTpUIeCKUil U GU3NIECKUi
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduKy yHKINH.

[TpousBosHbIEe 3neMeHTapHbIX QyHKUIUH. [Ipon3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Oomepalny HajJ MHOXKECTBAMU M UX CBOMCTBa. [[narpammer Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Ui ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPaBHEHMUSI.

11 KJIIACC

Yuciia ¥ BbIYHMCIEHUSA

Hatypanbnuble n nensle uucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HauOonbIui obmuit nenurens (nanee — HOJl) u Haumensiiee obmee kparHoe (manee — HOK),
OCTaTKOB 110 MOAYJIIO, alropuT™Ma EBKina s pelmenus 3aaad B LENIbIX Yhciax.

KommiekcHble uymcna. AnreOpandeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKkrue onepalnuu ¢ KOMIUIEKCHBIMU duciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeN Ui pelleHus (U3HYeCKHX U
reOMEeTPUUECKUX 3ajau.

YpaBHeHHUsS M HEPABEHCTBA



Cucrema U COBOKYNTHOCTb YpaBHEHUH U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
ciencTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIrOHOMETPUUYECKHX YpPAaBHEHHH C MOMOLIbI TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUS [T0KA3aTEeNIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHAIBLHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl ~ PEUIEHHs  CHCTEM U COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPABHECHHA.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKHUX 3ajad u
3ajjad U3 pa3iMyHbIX 00JacTeldl HayKM M PEAIbHOM JKWU3HU, HMHTEpHpeTalus MOJyYEHHBIX
pE3yIbTATOB.

DOyHKIUM U TPpapuKu

I'paduk kommnosunuu QyHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOP/IMHATHOH MJIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpauKH.

I'paguueckue MeToabl peLICHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ apaMmeTpamu.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

[TpuMmeHeHre POU3BOIHOM K UCCIIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHbIIEro 3HaYeHN I HeNTPEePhIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre MPOU3BOMHOM Il HAXOXACHHUS HAWIYYIIEro PEUIeHHs B IPHUKIAIHBIX
3ajjauax, s ONpEAENCHHs CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOro (GopMysaod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MHepBOOOpa3HbIX. [lepBooOpa3Hble 371€MEHTapHBIX
¢yuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTprueckuii cMpIca MHTErpana. BeruncieHue onpenen€éHHOro HHTerpana
no popmyne HoroTona-JleliOHuma.

[IpumeHeHne wuHTErpaia JUid HAXOXKICHHMs IUIOMIAAeH IMIIOCKUX ¢GHUryp ¥ 00BEMOB
F€OMETPUUYECKUX TEIl.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHUE
PEeaIbHBIX MTPOLIECCOB C MOMOLIBIO AU (EepeHIINATbHBIX YPaBHEHHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJEHHBIV YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, HOpPOIELYp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), YMEHHE B3aUMOJEWCTBOBATh C COLIMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MJIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILUEHHE K JOCTUKEHUSIM POCCUICKHUX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHHWE JYXOBHBIX IICHHOCTEHl  POCCHUHCKOTO  Haponaa, CcPOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWH, pacCyXIeHUH, BOCIHPUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro odpasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylsapHas (pu3nueckas akTHBHOCTB),
(bu3nYeCKOe COBEPILIEHCTBOBAHUE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPYyJy, OCO3HAHHE IIEHHOCTH TPYJ0JII0OUs, UHTEpEC K pa3IHuHbIM cepam
pohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHNUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELLICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAllPaBICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c()OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKHMX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Karolled cpelbl, MIaHUpOBaHUE
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI ISl OKPY KAIOIIEH CpeJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOILECTBEHHOW MPAKTUKH, NOHHMMaHHWE MaTeMaTH4eCcKoW HayKH Kak chepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINU,



OBJIaACHUEC SA3BIKOM MAaTCMAaTHKHU U MaTeMaTH4YeCKOM Ky.]'[BTypOfI KakK Cp€aACTBOM IIO3HAHUA MUPaA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpyTmIie.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHSATUSAMH, (QOPMYIUPOBATH OMNPEACICHUS TOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBaHUA Il 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OpPMYJIHpOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TMpeajaraTb KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHMBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEebCTBA MAaTEMATHUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus y4yeOHOH 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUUMNH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBUS:

HCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUM HHCTPYMEHT MO3HAHUS, (OPMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHaBIMBAaTh HMCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIhTaTOB, BHIBOJOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETAa Ha BONPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHIOB U (QopMm
MPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh  WHGOpMAIUIO, TPEACTABISATH €€ B pa3IMYHBIX  (opMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



10

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0menne:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSIMU M IENISAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOIO TOYKY 3pCHHUA B YCTHBIX W IMMCBMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pELICHHs 3aJayd, KOMMEHTHUPOBATh IOJY4YEHHBIN
pe3yJIbTarT;

B XOJIe OOCYXKIECHMsI 3a/JaBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aa4M, BBICKA3bIBaTb HMACH, HALICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISATL CBOU
CYXKICHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3ivuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIISATh Pe3yJbTaThl pPELICHHs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOATECIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4 IMpPEe3CHTalMu U
0COOCHHOCTEH ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CrOCO0 peleHUs ¢ Y4EToM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(MOpMALIUU.

CaMOKOHTPOJIb, SMOLHOHAJIBLHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCca U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPHM PELICHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHUH y4yeOHBIX 3a/1ady, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaeisiTh BHIBI pabOT, TOrOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYINIOBBIX (opMax padoThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JpYrMMHM 4I€HaMHU KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJjiacce oOyd4aroIIMiCs MOMYYHUT CIEAYIOLIME MpeAMETHbIE
pe3yNbTaThl MO OTAENbHBIM TeMaM pabouel mporpaMMmbl yueOHOro Kypca «Anredpa M Havaja
MaTeMaTHYECKOT0 aHAIN3ay:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCII0, OECKOHEUHas! MePUOIUUECcKast
IpoOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JCHCTBUTEIHHBIX
qucel, MOJYJIb IEHCTBUTEIBHOTO YHCIIA;
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IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELCHUs] IPUKJIAAHBIX 331a4 U3 Pa3InYHbIX OTpaciei
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWIa OKPYTJIEHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJHO ONEpUpPOBaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIIYI0 (OpMY 3alHMCH JACHCTBUTEIBHBIX YUCEN JJIsl PEIICHHS MPAaKTUYECKHX 3a1ad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATyPaIbHOI CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIorapu(M dYHcaa, JECATUYHbIE U HaATypaJbHbIC
JorapudMmebI;

CBOOOJTHO OIEPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMHU: APKCUHYC, ApPKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUPOBaTH  NOHATHSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIIE/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTHh Pa3IUYHbIE METOJBl PEUICHUS PALMOHAIBHBIX U JPOOHO-PAIlMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeJbIMU - KO3 QUIHMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH ¢ OCTaTKOM, Teopemy be3y u Teopemy Buera aist pemienus 3aiay;

CBOOOJTHO ~ONEepUpOBaTh IMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpula,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauU€HUsl, IPUMEHATh ONpPEAeTUTENN A PeLIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHHUI, MOJEIHUPOBATh pPEAIbHBIC CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JUHEWHBIX ypaBHEHWH, UCCIelI0BaTh IOCTPOEHHBbIE MOJAETM C TIOMOIIBIO MaTpull H
OTIpeNieNuTeNeH, HHTEPIIPETUPOBATH MOTyUYeHHBIH Pe3yIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30BaHus BRIPaKEHUIA;

BBITIOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPAKEHHH, COJAEP)KAIIUX CTETEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapuMoB i  IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPHPOBATH  TOHATHSAMHU:  HPpPAlUMOHANBHBIC,  ITIOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
W OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHI,

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HE00X0IuMBbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJICIUPOBATh peAJIbHbIE CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3a/layd, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (PyHKUUH, rpa@uK (QYHKIUH, BBINOIHATH 3JI€MEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;
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CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPENENCHHs] M MHOXKECTBO 3HAaYEeHUH
byHKIMY, HYJIM QYHKIWH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKINMH, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIblIIee M HAUMEHblIIee 3HaYeHNe (PYHKLUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHUS C HATypaJbHBIM U LEJIBIM
nokasaresueM, rpaQuk CTENeHHON (YHKLMU C HaTypajbHBIM W LENbIM IOKa3aTeneM, rpapuk
KOpHsI N-0ii CTEeTIeHH KaK (YHKLIUU OOpAaTHOM CTENEHH C HaTypaJIbHBIM MTOKA3aTeIeM;

ONEpUPOBATh NOHATHAMM: JIMHEWHHAs, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPapUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas (yHKLHH, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUISI PEIICHHs YPaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (DYHKIUN YMCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIUH A7 MCCle0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHnH 3a/1a4d U3 JAPYTUX y4yeOHbIX NMPEAMETOB U PEAbHOM KM3HM, BBIpAXKaTh (OpMyJiaMu
3aBHCHUMOCTH MEXKIY BEJIUYNHAMU;

Havajia MaTeMaTH4Ye€CKOI0 aHAJIHM3A:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHUYEecKas U IeoMeTpuYecKas Hporpeccus,
0eckoHeuHO yOBIBaIOIIasi FTeOMETPUYECKasi IIPOTPECCHs, TMHEHHBINA U SKCIIOHEHIIMAIBHBIA POCT,
(bopMyI1a CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU [l PELIEHMSI pEaJIbHBIX 33]a4 IPUKJIaJHOI0 XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUs
[I0CJI€I0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKJIEHUs] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalIn3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(byHKIMH, aCUMIOTOTHI Tpaduka GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMs, HEMpepbIBHas Ha OTpe3Ke, NPUMEHATH
CBOMCTBA HEMPEPBIBHBIX (YHKLUH /17151 peILIeHUs 3a/]1a4;

CBOOOZHO oONEpUpOoBaTh MOHATUSMHU: TI€pBasi U BTOpask NPOU3BOJHBIE (DPYHKIMH,
KacaTesbHast K rpaduky QpyHKIUY;

BBIUNCISATh MPOU3BOJHBIE CYMMBI, NPOU3BEIEHHUS, YAaCTHOTO M KOMIIO3MILIUU JBYX
(byHKUMH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKLUH;

HCIIOJIb30BaTh T€OMETPUUYECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlIEHHUs 3a1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUlsl ONMCAaHUsS peabHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aja4 U3 JPYTUX YYEOHBIX MTPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMM: OIpEJeNieHHe, TeopeMa, YypaBHEHHe-CIeJICTBHE,
CBOICTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydaroluiicsi MOMYYHUT CIEIyIOIIME IpeIMeTHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anredpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U IEJ0€ YHCI0, MHOXKECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIIOIb30BaTh NPU3HAKU AenumocTy nensix yucen, HOJ u HOK
HaTYpaJIbHBIX YHMCEN JJIsl peleHus 3a7a4, MPUMEHATh alnroput™ EBknnna;
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CBOOOJHO ONEpPUPOBATh MOHATHEM OCTaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YHCIIa
B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOZHO ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCeTl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUYECKOH (dopme,
BBITNOJIHATH apu(METHUYECKIE ONEpallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHus1 M HEpaBEeHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPPALlMOHANbHBIE,  IOKa3aTelbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCWIIBHBIX MTEPEXOJI0B;

OCYHIECTBIISITH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOMHO OINEPHPOBATH IMOHSATHEM TPUTOHOMETPHUYECKOE HEPaBEHCTBO, MPHUMEHSTH
HeoO0XouMbIe (HOPMYIIBI AJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOJAUTh PEHICHHUSI CHCTEMbI M COBOKYITHOCTEH
paIlMOHATILHBIX, HWPPAIMOHATBHBIX, TIOKA3aTSIBHBIX M JIOTApU(OMUYCCKUX ypaBHEHUH U
HEPABEHCTB;

pemaTth panuoHalIbHBIC, HppalMOHAIBHBIC, TOKa3aTelbHbIE, JOorapupMUUECKHEe U
TPUTOHOMETPHUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAEpIKAIME MOy U TapaMeTphl;

MPUMEHSTH TpadUIecKre METOIBI JIsl PEIICHUST YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C mapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAXKECHHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI [0 YCJIOBHUIO 3a/layM, HCCIEN0BaTh IMOCTPOCHHbBIC
MOJIEJIU C UCIIOJIb30BaHUEM alllapaTa ajreopbl, HHTEPIPETUPOBATH MOIYUCHHBIN pe3ysIbTaT.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 JIEMEHTAPHOTO UCCIICIOBAHHS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T'EOMETPUUECKHE O0pa3bl ypaBHEHHUW W HEPABEHCTB HA KOOPJHWHATHOMN
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTh (QYHKIUHU AJI1 MOJICTUPOBAHUS M UCCIIEIOBAaHUS pPeaTbHBIX MPOIIECCOB.

Hauyana matemMaTHyeckoro aHajamn3sa:

UCIIONb30BaTh TMPOU3BOJHYIO [UIsl UCClIeNoBaHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HAUMEHbIIIee 3HaYeHHs (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MTPOU3ZBOJAHYIO ISl HAXOXKJICHUSI HAUTYUIlEro PEIIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLMAIBbHO-D)KOHOMHYECKHUX, 3aJadax, Uil ONPEIENICHHUs] CKOPOCTH M YCKOPEHUS
mpoiiecca, 3a1aHHOr0 (POoPMYIION MU TpadUuKoMm;

CBOOOZHO OMEpUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBoOOpa3HbIe AIEMEHTAPHBIX (YHKIUA M BBIYUCIATH WHTErpan mo dopmysne HrroTona-
JleliOHMNA;

HAXOJIUTh TJIOMIAIU TUIOCKUX PUTYP B OOBEMBI TEJ C TOMOIIBI0 HUHTETPAJIA;

MMETh MPEJCTaBIEHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUM HA MPUMEPE COCTABICHMS
nudepeHIabHBIX YPaBHCHHH,

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-DKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJCTBAMH MaTEMAaTHYECKOTO aHAIH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacoB JIEeKTPOHHBIE JeATeIbHOCTh YYUTEIs ¢
Ne HaumenoBanue pa3jaesioB (undgposbie) yueToM padoyeil MporpaMmbl
/I ¥ TeM NPOrpamMMsbl Bcero Kontpoaeubie  Ipaxtuieckue o0pa3oBaTe/bHbIE BOCIIMTAHUSA
padoThI padoThI pecypen
MHOXkeCTBO 1. @opMHUpOBaTH OHUMAHUSA
JEHCTBUTEIIBHBIX YHCEIL. YpaBHEHHs  Kak  BaXHEWIIEH
1 MHuorouieHsl. 24 1 POIII, Sxnacc, MaTeMaTHYEeCKOM MOJEIu Il
PanyoHanbHbIC YpaBHEHUS YUMU.py, skysmart = omnucanust u H3y4ECHUS
u HepaBeHcTBa. Cuctemsl pa3zHOOOpa3HBIX peanbHbIX
JIMHEUHBIX YPAaBHEHUN CUTyalLui;
OyHKIUHA 1 rpadHKy. POIIL S 2. Pa3BuBath yMeHUs
2 CrenenHast GQyHKIUS C 12 1 qu’ sk ’ t IPUMEHATL  allllapaT ypaBHCHUH
IIEJIBIM [TOKA3aTeleM Py, SKySMart ;g pemenms  pasHooGpasHbIX
ApudMeTHaecKuii KOpeHb 3aa4 U3 CMEXKHBIX IPEIMETOB,
3 N-0 CTENEeHH. 15 1 PO, Aknacc, gpaKTH;H;
HppaunoHanbHble YUMU.py, skysmart ' a3BuBath OCHOBBI
ypaBHeHus JIOTHYECKOTO, 3HaKOBO-
CUMBOJIMYECKOTO u
[TokazaTenpHas GyHKIIHSL. )
4 TToKa3aTebHbLe 10 1 PO, fknace, aITOPUTMUYECKOTO MBIIIICHHUS;
T VUMU.py, skysmart = 4. } DopMHUpOBaATH yMeHUs
JNEHUCTBOBATh 10  3aJlaHHOMY
Jlorapudmmieckas aNropuTMy ¥ KOHCTPYHPOBAaTh
5 GyHKIMS. 18 1 POIII, Sxnacc, HOBELE.
Jlorapugmuueckue YUH.py, skysmart g [IpUMeHSATs  HA  ypOKax
YPaBHCHHA UHTEPAKTUBHBIE (OPMBI  pabOTHI
6 TpI/IFOHOMeTpI/I‘—IeCKI/Ie 29 1 PSH_I, ﬂKJ’IaCC, y4amuxcs: HHTEIICKTYaJIbHBIX
BBIPAKEHHUS U YPABHEHUS YUU.py, skysmart Urp, TPYyIIIOBOM pabOTHl WK
7 I[ToceI0BaTeNLHOCTH U 10 1 POIII, Sknace, paboThl B mapax, KOTOpBIE y4ar
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pOrpeccuu

YUU.py, skysmart

9

HenpepoiBHble QyHKINU.
[IpousBoaHas
[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTU3alMs 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

20

136

10

POIII, fxnacc,
YYU.py, skysmart
POIII, fxnacc,
YYU.py, skysmart

IIKOJILHUKOB KOMaHJHOW pabote
U B3aUMOJICHCTBUIO C JAPYTHMMH
JIeTbMU
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11 KJIACC
KonuyectBo yacos DJIeKTPOHHbIE JesITeJIbHOCTD YYHUTEJISl C y4eTOM
HaunmeHoBaHue .
Ne (uudposrbie) padoueii mporpaMMbl BOCIIHTAHUS
pa3/iesioB U TeM Kontpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThI
pecypchl
HccnenoBanme QyHKIHA PO Sxnace 1. ®opMupOBaTh ITIOHUMAaHUs
1 C IOMOIIIBIO 22 1 ’ ’ ypaBHEHUS KakK Ba)KHEHUIIIEH
o YUUW.py, skysmart  \aremariaeckoit MOJIeNN TUTS
IIPOU3BOIHOM
I 5 —_— OIHCaHUS u U3yYEHUs
2 CpBOOOpasHAiL 1 12 1 » ZHKIIAce, pa3HO0Opa3HBIX PeabHBIX CUTYAIIHIA;
MHTCrpall YUU.py, skysmart | 2 Pa3BuBaTh yMEHUS NIPUMEHSTH
I'paduxu anmapar yYpaBHEHMH U1 pelleHUus
TPUrOHOMETPHYECKHX pa3sHOOOpa3HBIX 3aJjau M3 CMEXHBIX
3 bymKIit 14 1 POI, flxmacc, [IPEAMETOB, IPAKTUKY;
YYU.py, skysmart | 3. PazBuBars OCHOBBI
Tpuronomerpuueckue
JIOTUYECKOT O, 3HAaKOBO-
HCpaBCHCTBA CHMBOJIMYECKOTO I/I
WppannoHaibHble, QJIITOPUTMHUYECKOTO MBIILITICHHUS;
4 [I0KA3aTEIbHBIEC U 24 1 POIII, Axnacc, 4. DopmupoBath YMCHHA
JorapugmuuecKue YUll.py, skysmart =~ ACHUCTBOBATH 1o 3ajaHHOMY
QJITOPUTMY U KOHCTPYHPOBATh HOBBIE.
HEpaBEeHCTBa
5. [IpumensaTh Ha ypoKax
POIII, Axnacc,
5 KOMIUIEKCHEIE YHCIIA 10 1 WHTEpaKTUBHbIE  (OPMBI  pabOTHI
Y4H.py, skysmart yyYaluXcs: HHTEJUIEKTYalbHBIX UIP,
6 HatypanbHeie i nensie 10 1 PO, fxmnacc, IpyNmoBoil paGoTsl WM paboThl B
qmcia YUM.py, skysmart  papax, xoropele y4aT MIKONEHMKOB
Cucremsl KOMaHIHOU abote U
PO, Shcrace, y P
7 palnMOHAIBHBIX, 12 1 B3aUMOJEICTBHIO C IPYTUMH IE€TbMU

HppalMOHATBHBIX

YUU.py, skysmart
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II0Ka3aTCJIbHBIX U

JorapuMUIECKIX

YpaBHEHUU

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

A P P YUU.py, skysmart

IT

oboerc, 16 : POL, grace
N y YUI.py, skysmart

CHCTeMaTH3AaIlnsl 3HAHU

BIIEE KOJIMYECTB
OBII ol CTBO 136 10 0

YACOB IIO ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1.

Maremaruka: AnreOpa W Hadaia mMaremarudeckoro ananmsa, 10-11 kmacc, 6a30BbId H
yriyosnenasli  ypoBerb/ AmumoB II.A, Komsrun HO.M., TkaueBa M.B. u np.,
AxkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

Maremaruka: ['eomerpusa. 10- 11 kmaccel. YueOHUK miis 0011eo0pa3oBaTebHBIX
opranu3anuii: 6a3oBbiil u yriyonennsiid yposau / JI.C. AtanacsaH. — M.: AKIHOHEpHOE
obmiectBo «M3narenscTBo «IIpocBemnienne.

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA
1.

7.

8.

9

10.
11.

B.U. I'mu30ypr Maremaruka. AnreOpa u Hauana MaTeMaTH4eckoro aHanusa. 10 kiacc.
KonTponbusle pabotel. ba3oBbiit u yriayOnenssiii yposau. @I'OC. - M.: MHemo3uHa,
2019

B.M. I'mu36ypr Marematuka. AnreOpa u Hadaja MareMaTH4eckoro aHaiusa. 11 kiacc.
Kontposnbhsie pabotsl. bazoBeiit u yriny6nenusiii ypoau. @I'OC. - M.: MHueMo3uHa,
2019

JLLA. AnekcanapoBa Maremaruka. AnreOpa ¥ Havajla MareMaTH4ecKoro aHayimsa. 10
kiacc. CamocrositenbHbie padoThl. bazoBeiit u yriyOnenusii yposau. ®I'OC. - M.:
Mmuemo3suna, 2019

JLA. Anekcanapoa Maremaruka. AnreOpa ¥ Havaja MaTeMaTHU4ecKoro aHaimza. 11
kiace. CamocTositenbHble paboThl. ba3oBblif u yrioy6nenHsiii ypoBHH. @I'OC. - M.:
Mmuemo3suna, 2019

C.M. Caaksn ['eometpus. [loypounsie pazpaborku. 10-11 kiaccel. - M.: IIpocBemienue,
2017

I'puropresa I'.1. Anre6pa n Havana maremarnyeckoro aHanuza-10. [loypouHsle mianbl
K Anumosy. Y.1. 2008

I'puropresa I'.1. Anre6pa n Havana maremarnyeckoro aHanuza-10. I[loypouHsle mansl
K Anumony. Y.2. 2008

SAposenko B.A.Iloypounslie pazpabotku no reomerpun-10. 2010

Caaksn C.M, bytysos B.®. U3yuyenue reomerpun B 10-11xi1. 2010

SAposenko B.A.Iloypounslie pazpabotku no reomerpun-11. 2010

Anrebpa u Hayasia Mmaremaruyeckoro ananuza 10-11xn. Metoguueckue peKOMeHIaINH
K yueOHuKy Anumosa. 2017

12. C.M. CaaksH. 'eomerpust 10-11xm. [Toypounsie pa3pabotku k Atanacsay. 2017

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1.

S

Enunas  xomtekums — 1udpoBeIX  oOpasoBareidbHBIX  pecypcoB  (School-
collection.edu.ru);

Poccwuiickas anekrponHas mkoua (resh.edu.ru);

LOP «AKnaccy» — obpazoBatenbhblii uHTepHET-pecypc (https://www.yaklass.ru)
bu6mmoreka L{OK (https://m.edsoo.ru/)

CaiiT mocpsiieH Matematuke (1 Matemarukam). (http://www.math.ru)

Cnam I'MA: Pemry ET'D (https://ege.sdamgia.ru)



https://m.edsoo.ru/
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INPUJIO’)KEHUE 1. CACTEMA OIHIEHKHU ITPE/IMETHbBIX PE3YJIbTATOB
®OPMbI KOHTPOJIA YCIIEBAEMOCTH

CraproBasi IMAarHOCTHKA
CTapTOBaH ANArHoCTUKa NPOBOAUTCA € LCJIIbIO OUCHKH I'OTOBHOCTH 06yqaloumxc;1 K
0o0y4eHHI0 Ha HOBOM ypOBHE OOpa30BaHMsI M BBICTYNAeT KaK OCHOBA (TOYKA OTCYUETA) IS
OLCHKU INHAMUKHN 06paSOBaTeHLHBIX I[OCTI/I)KGHI/Iﬁ o6yan0nmxc;1.
CrapToBas AuarHoctuka npoBoautcs B Hadane 10-ro kiacca, mo3BOJISET ONPEISIUTh
y oOydaromuxcst CTPYKTypy MOTHBAIWH, CHOPMHUPOBAHHOCTH YYEOHOU AESITENHLHOCTH,
BIIaJICHUE YHHUBEPCAJIbHBIMU U CHEHU(PUUYECKHUMH [UIsI OCHOBHBIX YYEOHBIX IpEIMETOB
MO03HABATEIBHBIMH CPEJCTBAMH, B TOM UHUCIIE CPEICTBAMU PabOTHI ¢ MHPOpPMALIUEH, 3HAKOBO-
CUMBOJIMYECKUMHU CPEACTBAMH, JJOTHYECKHUMH ONEPALIUSIMHU.

Tekymuii KOHTPOJIb

Texymuid KOHTpOJIb YCIIEBAEMOCTH OOYYaroIIMXCS — CUCTeMaTHuyecKas IpOBepKa
o0pa3oBaTenbHbIX (YU4eOHBIX) TOCTUKEHUH O00yyaroIuXcs B MPOLECCE OCBOCHMS MpEeAMETa,
IIPOBOAMMAsI TIEJar0OrOM B XOJI€ OCYILECTBICHUS 00pa30BaTEIbHOMN AEATEIbHOCTH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH 00YYAIOIMXCSl OCYILECTBISAETCS B LEIIAX:

- OIIpeieIeHHsl cTeneHn ocBoeHust ooyyatouumucs OOIl cooTBETCTBYIOIIETO YPOBHS
o01miero o0pa3oBaHus B T€UEHHUE yUeOHOTO ro/a;

- KOpPpPEKIMH pabdoyux MporpaMM ydeOHBIX MPEIMETOB B 3aBUCUMOCTH OT aHajIM3a
KayecTBa, TeMIIa U 0COOEHHOCTEH OCBOECHUS M3YUYEHHOTO MaTepuana;

- IpeAYNPEKICHHS HEYCIIEBAEMOCTH.

Texkyummii KOHTpPOJIb yCIIEBAEMOCTH IMPOBOAMTCSA JJIsi BceX OOydaroluxcs, 3a
WCKJIIOYEHUEM JIMIl, OCBaMBAIOIIMX OCHOBHYIO O0pa30BaTeiIbHYIO HIporpamMmmy B Qopme
caMo00pa3oBaHMsl WM CeMEeWHOro oOpa3oBaHus JIMOO OOydHarIUXCs MO He HMEroIeil
roCy/1apCTBEHHON aKKpeAUTaluu o0pa3oBaTebHON MPOrpaMMe, 3a4UCICHHBIX B LIKOJY JUIS
IIPOXOKACHMSI TIPOMEKYTOUHON U IOCYJapCTBEHHOW UTOTOBOM aTTECTALIMH.

OOBEKTOM TEKYIIEH OLEHKH SIBISIFOTCS TUIAHUPYEMBbIE PE3yJbTaThl, 3TAllbl OCBOCHUS
KOTOPBIX 3a()UKCHPOBaHBI B TEMATHUECKOM IUIAHUPOBAHUM MO yUeOHOMY MpPEAMETY.

Texymuid KOHTPOJIb yCIIEBAEMOCTH OCYLIECTBIISIETCS MOYPOUYHO M(MJIM) 1O TEMaM B
COOTBETCTBMM C TEMaTHYECKUM IUIAHUPOBAaHMEM pabodell MporpaMMbl C  y4eTOM
WHIUBUAYAIbHBIX OCOOCHHOCTEM oOyuatomuxcs, coaepxkanuem OOIl, ucnomapzyembix
00pa3oBaTeNbHBIX TEXHOJIOTUH B pa3IMYHbIX (hopMax.

Texymuid KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS IO MNATUOAIIIBHOM cHCTEME
OLICHUBAHMSI.

VYcneBaeMocTh 00y4aromMxcs, 3aHUMAIOIIMXCS MO HMHIWBUIYATbHOMY Yy4eOHOMY
IUTaHy, TOJUIEKHUT TEKYLIeMy KOHTpPOJII0O C Y4eTOM OCOOEHHOCTEH OCBOEHHS INpeaMeTa,
MIPeyCMOTPEHHON UHAMBUIyaJIbHBIM Y4EOHBIM IJIAHOM.

OTMETKM 1O YCTAHOBJIEHHBIM (OpMaM TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH
oOydaromuxcst (UKCUPYIOTCSI TEAarorn4eckuM paOOTHUKOM B 3JEKTPOHHOM >KypHale
yCIIEBAEMOCTH.

IIpomeskyTouHas aTTecTALMSA 00y4AIOIIMXCH

[TpoMexxyTodYHasT aTTeCTaIlUs — 3TO MOATBEPKJACHUE OCBOSHUS OTACIBLHOW YacTH WU
BCEro oobemMa yueOHOro npeamMera.

[TpoMeXyTOUHYIO aTTeCTaIMi0 1O anredpe B IIKOJE B 00S3aTEILHOM IOPSIKE
mpoxoJaT obydvaromuecs, HaunHast ¢ 10-ro kmacca Bo Bcex opmax oOyueHUs, BKIIOUas
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oOydaroluxcsi, OCBaWBAIOIIKUX 00pa3oBaTelibHbIE MPOrpaMMbl MO UHAMBHUAYAIbHBIM
y4eOHBIM IIIaHaM, OOydYarolIMecs, OCBAWBAIOIINE MporpaMMmy B (GOpME CEMEHHOTO
oOpazoBaHus (IKCTEPHBI) U BHopMe camooOpa3zoBaHus (IKCTEPHBI).

[Topsiiok npoBeAEHUS IPOMEXKYTOUHOM aTTeCTAllMU 00yUYarOLIUXCS:

- [IpomexyTouHas arTecTalus MPOBOIUTCS O UTOraM y4eOHOTro roja;

- [IpomexxyTouHast artecTanus 0OydJarONIMXCsl MPOBOAUTCS OJMH pa3 B TOJA B CPOKH,
YCTaHOBJICHHbBIE KaJeHIapHBIM yU4eOHbBIM TpaduKoM;

- Pe3synpraThl TPOMEXKYTOUHOM aTTecTallMM OOYYAIOLIMXCS OLIEHUBAIOTCS I10
MATUOATILHON CUCTEME;

- OTMeTKH 3a TNPOMEXYTOUHYIO aTTECTAIlMIO BBICTABIISIOTCS MEAarOTHYECKUM
paboOTHUKOM, €€ TPOBOAUBILNM, B 3JIEKTPOHHBIH KypHaJI B CPOKHU U MOPSIJIKE.

®OPMbI TEKYHIEI'O KOHTPOJISA 1O YYEBHOMY HNPEJIMETY "AJI'EBPA"

®opma TeKyLero Onucanue
OlleHUBAHMS

ITucemennas pa60Ta d)opMa KOHTPOJIA, TO3BOJIAIOIIAasl OUCHUTb YMCHUC o6yqafomer0051
BBITIOJIHATH I[GﬁCTBHSI, HaITpaBJICHHBLIC HA JOCTUIKCHUC LICJIN,
3aI[aHHOfI B paMKax HpO6JICMHOI>'I CUTYyalluHu — 3a1a4u UJIN
CaMOCTOATCIIbHO BBIIIOJIHATD 3aJaHUs HA 0Tpa60T1<y KOHKPCTHBIX
MpCaAMCETHBIX YMeHI/Iﬁ 1 HaBBIKOB

KOM6I/IHI/IpOBaHHa$I d)opMa KOHTPOJIA, IMO3BOJIAIOIIAA OUCHUTD IPECAMETHBLIC 3HAHUA U
pa60Ta MCTAIIPEAMCTHBIC HABBIKH 06yqa10meroc;1 MOoCpCACTBOM BBIITOJITHCHHUA
MPAKTUYCCKUX U TCOPCTUICCKUX 3aJaHui Pa3HOTO THUIIA

Jomamnee 3ananue | DopMa KOHTPOJISL, IPU KOTOPOU MPOBEPSETCSA U OLEHUBAETCS YMEHUE
00y4aroIerocsi CaMoCTOSITENIbHO BBIMOJIHATD 3aJaHUS Ha
3aKperyieHne U yriayOJieHne 3HaHui, HABBIKOB U YMEHUH,
MOJYYEHHBIX HA YPOKE

MaremaTuueckui dopMa KOHTpPOJIA, TO3BOJIAIONIAS OLEHUTh YPOBEHb 3HAHUN

IUKTAHT MaTeMaTUYECKUX TEPMUHOB

Tect dopMa KOHTPOJIA, TO3BOJIAOIIAs OLIEHUTh YPOBEHb 3HAHUI
00y4aroIIerocs, COCTOSIIIAsl U3 CUCTEMBI TECTOBBIX
3aJIaHHI/BONIPOCOB

VY CTHEIN OTBET dopma KOHTPOJIS, TO3BOJISIONIAS OLIEHUTh WHIUBUYJIbHBIE

0COOEHHOCTH YCBOEHUS 00yYaroMMcs yueOHOTro MaTepuana u
IIPOBEPUTH YMEHUE CTPOUTH CBA3HOE, JIOTUUYECKH TOCIEe10BATEIbHOE
COOOIIeHNE Ha 3aJaHHYIO TEMY WJIM [TOCTABJICHHBIA BOIIPOC

JInst oneHnBaHMS NMPEIMETHBIX PE3YyJIbTATOB ONPEIEIICHO MATh YPOBHEH JTOCTHUKEHUUN
00yyYaroImuxcs, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110 «1».

[laTubannpbHas  mIKala  COOTHOCHTCS C  TpeMsi  YpOBHSMH  YCHEIIHOCTH
(HeoOXx0oMMBbIi1/0a30BbIN, MPOrpaMMHBINH U BbICOKHIT). IlepeBo OTMETKM B HATHOALIBHYIO
LIKaJIy OCYIIECTBISETCS MO CIELYIOIIEH CXEME.




21

KadecTBO 0cBOCHHA OT1MeTKa 10 5-0aJIIbHOM
YpoBeHb yCHIEIIHOCTH
MPOrpaMMblI mKaJje
90-100 % Bricokuii «5»
66—-89 % [TporpamMMHBI/TTIOBBILICHHBIH «4»
50-65 % Heo0xomnMblit/0a30BbIiH «3»
Meunsbire 50 % Hwuxe HE0OX01MMOT 0 «2»
ba3oBbIii  ypOBEHb JOCTHIKCHHH — YPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHE

y4eOHBIX JACUCTBHIA C OMOPHOM CHCTEMOW 3HAHUI B paMKax JIuana3oHa (Kpyra) BBLICICHHBIX
3anad. OBnazieHne 6a30BbIM YPOBHEM SIBIISIETCS 00CMAMOYHbIM ATl IPOAOIKEHUS 00yYeHUS
Ha CJIEAYIOUIEM YPOBHE 00pa30BaHUs, HO HE MO MPOGUILHOMY HalpaBiIeHUIO. JlOCTHKEHHIO
0a30BOr0 YPOBHS COOTBETCTBYET OLIEHKA «YyJIOBIETBOPUTEIHHOY (WM OTMETKA «3», OTMETKa
«3a4TCHOY).

[IpeBbimienre 6a30BOr0 ypOBHSI CBUICTENHCTBYET 00 YCBOCHHH OIOPHOM CHCTEMBI
3HaHUIl HAa YpPOBHE OCO3HAHHOTO IPOW3BOJBHOTO OBJAJCHHS YYEOHBIMH ACHCTBUSIMH, a
TakXe 0 Kpyrosope, mupote (K u30upaTreabHOCTH) UHTEPECOB.

[loHM>KEHHBIM ~ YpOBEHb  JIOCTMJKEHUM  CBUJETEIBCTBYET 00  OTCYTCTBHUH
CUCTeMaTU4YeCKOW 0a30BOW MOJATOTOBKH, O TOM, YTO OOyYalOIIMMCS HE OCBOCHO JaKe U
MIOJIOBUHBI TUIAHUPYEMBIX PE3YJIbTaTOB, KOTOPHIE OCBAWBAET OOJIBIIMHCTBO O0YYAIOIIUXCS, O
TOM, YTO UMEIOTCS 3HAUUTEIbHBIC MPOOEIbl B 3HAHUAX, JallbHElIIee 00yueHue 3aTpyIHEHO.
[Tpu 3TOM 00yYaOIINIICS MOYKET BBIIOIHATH OTACIBHBIC 3aIaHUS TOBBIIICHHOTO YPOBHSL.

Ouenka NUCbMEHHOH PadoThI ONpeesieTcs ¢ YIETOM e€ 00IIero MaTeMaTHIeCKOro
YPOBHS, OPUTHHAIBHOCTH, TOCIEI0BATEIBHOCTH, JIOTHUYHOCTH €€ BBIMOTHEHHS, a Takke
YHUCJIa OMIMOOK M HEOYETOB M KayecTBa OPOPMIICHUS PaOOTHI.

Ommbka, noemopawuwasca B OJHONW padOTe HECKOIBKO pa3, paccMaTpHUBAETCA Kak
00Ha owiuoKa.

3a opgpozpaghuueckue owubdKku, TONMyNICHHBIE YUCHUKaMH, OLICHKA He CHUMCACMCA;
00 opdorpaduyeckux ommoOKax TOBOAUTCS IO CBEICHHUS IMPEIOJIaBaTelisi PYCCKOTO S3bIKA.
Opnako OHmMOKM B HAMHUCAHUU MAMEMAMUYECKUX MEPMUHO8, YK€ BCTPEUABIIUXCS
MIKOJIbHUKAM KJIacca, TOJKHBI YUUTHIBATHCS KaK Hedo4émpl B paboTe.

IIpn oleHKe MUCHPMEHHBIX pabdOT MO MaTeMaTHUKE pa3InyaloT Z2pydvle owuodKu,
OWUOKU U HeDOUémbl.

TI'py6bimu cuutaroTcs OUIMOKH, TMOKA3bIBAIOIIME, YTO YYEHHK HE YCBOWJI BOMPOCHI
M3YYEHHBIX HOBBIX TEM, OTHECEHHBIE CTaHJapTaMH OCHOBHOTO 0OIIero oOpa3oBaHHs K
YHCITy 0053aTENbHBIX JIJISl YCBOCHHSI BCEMU YUCHUKAMH.

Tak, HampuMep, K TpyOBIM OTHOCSTCSI OITUOKHU B BBIYUCIICHUSX, CBUJICTEIHCTBYIOIINE O
HE3HAHWW TaONHIBl CIOXKEHUS WU TaONUIbI YMHOXXEHUS, CBS3aHHBIE C HE3HAHUEM
QITOPUTMa TMHCHBMEHHOTO CIIOKCHUS W BBIUMTAHUS, YMHOXXCHUS W JICJICHHWS HA OJHO- WIIN
JBY3HAYHOE YHCIIO U T. M., OIMIMOKU, CBUIECTEIHCTBYIOIINE O HE3HAHUN OCHOBHBIX (OPMYIL,
MpaBWI W SBHOM HEYMEHHUH WX NPHUMEHATh, O HE3HAHWW NPHUEMOB pEIICHHS 3ajad,
AHAJIOTUYHBIX paHEee H3yUYEHHBIM.

Ilpumeuanue. Ecnu rpy0ast ommOKa BcTpedaeTcsi B paboTe TOJBKO B OHOM CIIy4ae U3
HECKOJIbKUX aHAJIOTUYHBIX, TO TIPU OLIEHKE PabOTHI 3Ta OMIMOKAa MOXKET OBITh IPUpPABHEHA K
HerpyOoii.

[Ipumepamu HezpydbIxX OwIUOOK SBISAIOTCS: OIIMOKH, CBSA3aHHBIE C HEJOCTATOYHO
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IIOJIHBIM YCBOEHHEM TEKYLIEro yueOHOro Marepuasia, He BIOJIHE TOUHO c(hOpMyIUPOBaHHBIH
BOIIPOC WJIM IIOSICHEHUWE IIPM PpEIIEHUM 3aJayd, HETOYHOCTH IIPU BBIIOJIHECHUHU
IE€OMETPUUYECKUX IOCTPOEHUH M T. 1. (MOTeps KOpPHSA WJIM COXpaHEHHE B OTBETE
MIOCTOPOHHET0 KOpHs; 0TOpackiBaHue 6e3 00BSICHEHUH OJJHOTO M3 HUX U PABHO3ZHAUHBIC MIM).
Heoouémamu  cuMTaroTCd  HEpALMOHAIbHBIE  3allUCM  IIPU  BBIYHUCICHUSX,
HEepalMOHAIbHbIE MPUEMBI BBIYMCICHHN, MPeoOpa3oBaHuil M pelIeHUH 3aaad, HeOpexHOoe
BBIIOJIHEHUE YePTEXeH U CXeM, OTAEIbHbIC IIOIPEIIHOCTH B (POPMYIUPOBKE MOSCHEHUS UIIH
oTBeTa K 3amave. K Hemou€raM MOYKHO OTHECTH M JIpYTHe HEeIOCTAaTKU pabOThl, BHI3BAHHBIC
HE/JI0CTaTOYHBIM BHMMAHUEM YYaIlMXCs, HallpUMep: HENOJIHOE COKpallleHHe ApoOed HiH
YJICHOB OTHOIICHUS; OOpaIlleHne CMEIIAaHHBIX YUCE B HEMPABWIBHYIO APOOb MPHU CIOKEHUH
U BBIYMTAHUU; IPOIYCK HAWMEHOBAHMM; IPOIYCK YHUCEI B IPOMEKYTOUHBIX 3aIUCAX;
NEepecTaHOBKa IU(p MPH 3aHUCH YHUCEIT; OIINOKH, TOMYIICHHBIEC TIPU MEPEUCHIBAHNY H T. II.

Ouenka NMUCbLMEHHOW PadoThl MO BBHINOJHEHUIO BBIYUCIUTENbHBIX 3aJaHUHA U
ajaredOpanyecknx npeodpa3oBaHuii
Buvicokuii  yposeenv (ouyemka «5») craBUTCS 3a OE3YKOPHU3HEHHOE BBIIOJTHEHUE
MUCBMEHHON paboThl, T. €. a) €CJIH PEIIeHHEe BCeX MPUMEPOB BepHOE; 0) eciu Bce NEHCTBUS U
peoOpa3oBaHus BBHITIOTHEHBI TPAaBHILHO, 0€3 OMMOOK; BCE 3allUCH XOJa pEIICHUS
PacroJI0KEeHbI MOCIIE0BATEIBHO, a TAKXKE ClIeJaHa MPOBEPKA PEIICHUs B TEX CIydasX, Korjaa
3TO TpeOyeTcs.
Ilosviuwennstii yposens (ouenka «4») craButcs 3a pabOTy, KOTOpas BBHINOJIHEHA B
OCHOBHOM IpaBWJIbHO, HO JOIyIlI€HAa OJiHA (Herpyoast) omnOKa Win JBa-Tpu HEA0UETA.
ba3zoewtii yposens (ouenxa «3») CTaBUTCS B CICAYIOIINUX CITydasx:
a) eciu B paboTe MMeeTcs OHa Tpy0ast ommoKa U He 0oJiee OJTHOM HerpyOoi OmMOKY;
0) MpH HATMYUU OJHOM rpyOOi OMIMOKU M OJJHOTO-IBYX HEAOUYETOB;
B) IpH OTCYTCTBUM IpyOBIX OIIMOOK, HO NMPU HAIUYUH OT JIBYX J0 YETHIPEX (HErpyObIX)
OIIIMOOK;
r) MpH HATMYUU JBYX HErpyOBIX OIMOKHU HE OoJiee TPEX HEJOUYETOB;
1) TpU OTCYTCTBHUH OMIMOOK, HO TIPU HATMYUU YETHIPEX U OoJiee HeOUETOB;
€) €CJIM BEpPHO BBHITIOJIHEHO 00Jiee TT0JIOBUHBI 00BEMa BCel pabOTHI.
Hus3skuit ypoeens (ouenka «2») CTaBUTCS, KOTJA YUCIIO OMIMOOK MPEBOCXOAUT HOPMY,
MPU KOTOPOM MOKET OBITh BBICTABJIICHA TMOJIOKUTEIbHAS OIEHKA, WM €CIH TPaBUIBLHO
BBHITIOTHEHO MEHEE HOJ108UHBL BCE PAOOTHI.
Ilpumeuanue. OneHka «5» MOXKET OBITh MMOCTaBJIEHA, HECMOTPSI HA HAJTUYHUE OJTHOTO-
JIBYX HEJI0YETOB, €CIIM YUYECHHUK JaJl OPUTUHAJILHOE PEUICHUE 33/IaHUi, CBUJIETEIBCTBYIOILIEE O
€ro XOpOIlleM MaTeMaTHYeCKOM Pa3BUTHUHU.

OueHka NMCbEMEHHOM padoThI 10 PelIeHHI0 TEKCTOBBIX 32124

Buicokuii yposensv (ouenka «5») CTaBUTCSI B TOM Cllydae, KOIJa 3ajada pelleHa
MPaBWIbHO: XOJ pEIIEeHUsl 3aJaud BEpeH, Bce ACUCTBUS U MPeoOpa3OBaHUS BBIMOIHEHbI
BEPHO U pAllMOHAJIBHO; B 3ajjaue, pPEIIaéMOM C BOIIPOCAMH WJIU MOSICHEHUSAMH K JEHCTBUSAM,
JlaHbl TOYHBIE U MpaBUJIbHBIE (POPMYIUPOBKH; B 3a/1a4e, peuiaeMoi ¢ TOMOIIbIO YPaBHEHHUS,
JlaHbl HEOOXOAMMBIE TOSICHEHMS; 3alTUCH TIPABUIIBHBI, PACIOJI0KEHbI MOCIEI0BATEIbHO, JaH
BEPHBIN M HCUEPIBIBAIOIIMI OTBET Ha BOIIPOCHI 3a/1a4yM; CJeJlaHa MpOBepKa pelieHus (B Tex
cllyyasix, Korja 3To Tpedyercs).

Ilogvluuennuiii yposensv (ouenka «4») CTaBUTCS B TOM Ciydae, €CIU IPU IMPaBUIBHOM
XOJI€ peLIeHUs 3aJjauul JIOMyIIeHa OHa HerpyOas omuoKa WM JBa-TpH HEA0uETa.

bazoswviit yposenv (ouenxka «3») CTaBUTCS B TOM CIIy4ae, €CJIM XOJ PEIICHUS
[IPaBUJIbHBIN, HO:
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a) JomyleHa ojiHa rpy0as ommoOKa 1 He 00Jiee OHOU HEeTrpyOoii;

0) monymieHa ojHa rpy0Oas ommbka u He 6oyiee IBYX HETOUYETOB;

B) JIONYIIICHBI TPU-YETHIPE HETpyOble OMUOKH ITPH OTCYTCTBUU HEJJOUYETOB;

T') IoIyIIeHo He OoJiee IBYX HErpyObIX OMIMOOK M TPEX HEAOUETOB;

1) IPH OTCYTCTBHHU OLIMOOK, HO MPH HAIMYHU Ooiee TPEX HETOUETOB.

Hu3kuit yposeenv (oueHka «2») CTaBUTCS B TOM Ccllydae, KOTJa YHCIO OIIMOOK

MIPEBOCXOJIUT HOPMY, TIPU KOTOPOI MOXKET OBITh BBICTABJICHA ITOJIOKUTEIIbHAS OLICHKA.

IIpumeyanus:

1. Onenka «5» MOXeT ObITh IMOCTABJICHA, HECMOTPSI Ha HAJIMYUE ONMKMCKHU WM HEI0YETa,
€CIIM YYCHUK JiaJ OpPUTHHAIBHOEC pEIICHHE, CBHUJCTEIbCTBYIOIIEE O €ro XOopolieM
MaTEeMaTHYECKOM Pa3BUTHH.

2. [TonoxutenpHas OLEHKA «3» MOXET ObITh BBICTABJICHA YUYCHHKY, BBITIOJIHHBIIEMY
paboTy HE TOJTHOCTBIO, €CIIM OH OE30IMMOO0YHO BBIMOJHMI O0Jiee TOJOBUHBI 00BhEMa Beei
paboTHI.

Ouenka KOMOMHMPOBAHHBIX NMCbMEHHBIX Pa0d0T

[Tucemennas pabora 1Mo MaTeMaTuke, MOJAJEKAIas OINECHUBAHUIO, MOXKET COCTOSITH M3
3aa4 U MpuMepoB (KOMOMHHpOBaHHas pabota). B aToM cinyuyae mpenogaBaTens cHavama
IaéT MpeaBapUTENbHYIO OLIEHKY KaXKII0W JacTh paboThl, a 3aTeM OOIy0, PYKOBOJCTBYSChH
CIIETYIOIIHM:

a) ecnu 00e 9acTu paboThI OLIEHEHBI OJMHAKOBO, TO 3Ta OLIEHKA JI0JDKHA OBITH 00IIeH
Ui Bcer paboThI B 11EJIOM;

0) ecu OLIEHKM YacTell pasHATCS Ha OJUH Oaljl, HampuUMeEp, AAHbl OLEHKU «5» U «4»
wi «4» 1 «3» U T. M., TO 32 paboTy B IENIOM, KaK MPaBUJIO, CTABUTCS HU3IIAS U3 ABYX
OLIEHOK, HO TIPH ATOM YYHTBIBACTCS 3HAUYCHHUE KaXI0H U3 YacTeil paboThl;

B) HU3IIAs U3 IBYX JAHHBIX OLICHOK CTAaBUTCS U B TOM CIIydae, €CIM OJlHA YacTh paOOTHI
orieHeHa OamoM «5», a apyras — 0awioM «3 », HO B 3TOM CiIy4ae MperoaBaTelb MOXKET
OLIEHUTH TaKyl0 paboTy B LEJIOM OAJUIOM «4» MPHU YCIOBHH, UYTO OLIEHKA «5» MOCTaBlIeHa 32
OCHOBHYIO 4acCTh pabOThI;

') eclii OJIHA U3 YacTel paboThl olleHeHa O6amioM «5» uiu «4y», a Ipyras — 0aiaoM «2»
unu «1», To 3a BCI0 paboTy B IIEJIOM CTaBUTCS 0ajul «2», HO MpenojaBaTelb MOXKET OLICHUTh
BCIO paboTy OammoM «3 » IpH YCIOBUH, YTO BBICIIAS U3 JABYX JIaHHBIX OLIEHOK MOCTaBIieHa 3a
OCHOBHYIO 4acTh paOOTBHI.

Ilpumeuanue. Ocrno6HOll CUNTACTCS Ta 4aCTh pabOTHI, KOTOPask BKIIOYAET OONBIINHA O
00bEMyY WM HanboJIee BaXKHBIHM 110 3HAYCHUIO MaTepHa 110 N3y4aeMbIM TEMaM IPOTPAMMBI.
OreHka TeKyImUX MUCbMEHHBIX PaboT

[lpy omeHke TOBCEAHEBHHIX OOyYalOImUX padOT TIO MaTreMaTHKe YYHTelb
PYKOBOJICTBYETCSl ~ YKa3aHHBIMM  HOpPMamMM  OIICHOK, HO  YYMTBIBAeT  CTEINCHb
CaMOCTOSITEITFHOCTH BBITIOJIHEHUSI Pa0OT ydYallUMHUCS, a TaKXKe TO, HACKOJBKO 3aKPEIUIeH
BHOBb U3Yy4aeMbIil MaTepHall.

Oobyuatowjue  TUCBMEHHBIE  padompl,  BHIIOJHECHHBIE  YYallUMHCS  BIIOJIHE
CaMOCTOSITENIbHO C NPUMEHEHUEM paHee H3YyUEHHBIX U XOpouio 3aKpeniéHHbIX 3HaHUH,
OLICHUBAIOTCS MAK Hce, Kak U KOHMpPOoJibHble PAOOTHI.

Odyuatowjue NVICbMEHHBIC pAdOmbl, BHITIOITHEHHBIE BIIOJHE CAMOCTOATENBHO, HA TOJIBKO
YTO U3yUYEHHBIE U HEOOCMAamouHo 3aKpeniénHnble TIPaBUiia, MOTYT OLIEHUBATHCS HA OOUH
Oann eviuie, UeM KOHTPOJIbHBIE PabOThI, HO OIIEHKA «5» W B 3TOM Cilydae BBICTaBIISIETCS
TOJIBKO 32 0€3YKOpU3HEeHHO BHITIOJTHEHHbIE paOOTHI.
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IMucomennsvie padomol, BHITIOIHEHHBIC B KJACCE € MPe08APUMENbHBIM PA300pOM VX
I10J1 PYKOBOJCTBOM YUUTEJIS, OLICHUBAIOTCS HA 0OUH 0a1 HUJHCE, YEM ITO MPELYCMOTPEHO
HOpMaMH OIEHKH KOHTPOJBHBIX NMHUChMEHHBIX paboT. Ho Oe3ykopuznenno BBITIOTHEHHAS
paboTa 1 B 3TOM cly4yae OLEHUBACTCS 0aIoM «5 ».

Kpumepuu oumuook

K 1py0ObiM omuOKkaM OTHOCATCS OIIMOKH, KOTOphIE OOHApY)KUBAIOT HE3HAHHE
ydammMucsi (GopMyd1, MpPaBUJ, OCHOBHBIX CBOKMCTB, TEOPEM W HEYMEHHE WX INPHUMECHSTH;
HE3HAHWE TPHEMOB pEIICHUs 3aJad, pacCMaTpUBacMbIX B y4eOHHMKaX, a TaKxKe
BBIYUCIIUTENILHBIC ONIHOKHU, €CIM OHH HE SIBIISTFOTCS] OMTUCKOM;

K HerpyObiM ommOKaM OTHOCATCS: TOTEpS KOPHS WM COXpaHEHHE B OTBETE
MIOCTOPOHHETO KOPHsI; 0TOpackiBaHue 0e3 00BSICHEHUH OJJTHOTO M3 HUX U PaBHO3HAYHBIC MM,

K HenmoyeraM OTHOCSATCA: HEpPAMOHAIBHOE PELICHHE, OMHUCKU, HEAOCTaTOYHOCTh WU
OTCYTCTBUE MOSICHEHU, 000CHOBaHHIA B PEIICHUSX

JloMaiHue NHUCbMEHHbIe PadoOThl OIICHUBAIOTCS TaK e, Kak KiaccHas paborta
00yJaroIero Xxapakrepa.

Hopwmpbl olieHOK MaTeMaTH4eCKOro JUKTAHTA BBICTABIACTCS C YYETOM YKCIIa BEPHO
PELICHHBIX 3aIaHUM:

Ornenku 3a pabOTy BBICTABISIOTCS C YYETOM YHCJIA BEPHO BBITOJIHEHHBIX 3aJaHUM.
[lepen Hauanom IMKTaHTa JOBECTH JI0 CBEACHUS yYALUXCS HOPMBI OLIEHOK 3a 10 BOIpocoB:
10-9 BompoCOB - OlIeHKA «5»

8-7 BOIPOCOB - OILICHKA «4»
6-5 BOIIPOCOB - OIIEHKA «3%
Menee 5 BOIIPOCOB - OLIEHKA «2».

Hopmbl oneHok Tecra:
Bricokuil ypoBeHb, OlleHKa «5»: 4nciio BepHbIX 0TBETOB 0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHB (OIIEHKA «4»): YHCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBblit ypoBeHb (O1IeHKa «3»): 4uCI0 BEpHBIX 0TBETOB OT 50 10 65%.
Huskuii ypoBeHb (OIIEHKA «2)): 4HUCII0 BEpHBIX OTBETOB MeHee 50%.

HopMmbl 011eHOK YCTHOTO O0TBeETA:
Buicokuii ypoeens (o1ieHKa «5») BBICTaBISETCS, €CITH 00yYarOIIHIAC:

® [IOCIIEIOBATENBHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30IIHMO0YHO H371araeT y4eOHBIH
Marepuai,

® JaeT OTBET B JIOTMYECKOM TMOCIEIOBATEIIBHOCTH C MCHOJIb30BAaHUEM MPUHATOU
TEPMUHOJIOTUU;

® [I0OKa3blBACT TMOHUMAHHME CYIIHOCTH pPACCMAaTPUBAEMBIX [OHSATUW, SBJICHUUA U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3EH;

® YMCCT BBIICIATL TIJIABHOC, CaAMOCTOATCIBHO IIOATBEPKAATH OTBET KOHKPECTHBIMU
npuMepamu, GpakTamu;

® CaMOCTOSITENHHO aHAIM3UPYET U 0000IIAET TEOPETUUECKUN MaTepHUa;

e CBOOOJHO yCTaHABIMBAET MEKIPEIMETHBIC (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHHI)
Y BHYTPUIIPEAMETHEIE CBA3H,

® YBCPCHHO U 0e301mun004YHO MPUMCHACT IMOJIYUCHHBIC 3HAHUSA B PCIICHUMW HOBBIX, paHEC
HE
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BCTpEUaBIIUXCS 3a/1a4;

panMoHabHO HCIIOJIB3YEeT HArJsiIHbIe TOCOOMs, CIpPaBOYHBIE MaTepUaibl, y4eOHHK,
JOTIOJIHUTEIBHYIO JIUTEPATYPY, IEPBOUCTOUHUKH;

MPUMEHSIET YNOPSIIOYEHHYIO0 CHCTEMY YCJIOBHBIX O0O3HAU€HUU NMPHU BEICHUU 3alKCei,
COMPOBOXKIAIOIINX OTBET;

MMeeT HeoOXOoIMMble HaBbIKM paboOThl ¢ MNpuUOOpaMH, YepTeKaMu, CXEeMaMH U
rpaduKamMu, COIMyTCTBYIOIIMMH OTBETY;

JIONYCKaeT B OTBETE HEIOUEThI, KOTOPBIE JIETKO UCIPABIISET MO TPEOOBAHUIO YUUTEIIS.

Ilosvtuennutii yposens (O1eHKa «4») BBICTABIIACTCS, €CIIM 00yUYaOLUCS:

MOKa3bIBAaET 3HAHKE BCETO N3YUYEHHOr0 y4eOHOro MaTepHuana;

Jac€T B OCHOBHOM HpaBI/IJH)HI)If/'I OTBET,

y4eOHBI MaTepuana u3jaracT B OOOCHOBAaHHOW JIOTMUECKOW IOCIIEA0BATEIILHOCTH C
MIPUBEJICHUEM KOHKPETHBIX MPHMEPOB, MPH TOM JOIYCKAET OAHY HETpyOyro OIHOKY
Wi He OoJiee JIByX HEIO0YETOB B HCIOJIb30BAHUU TEPMHUHOJIOTHU YYEOHOTO MpPEaMeTa,
KOTOPBIC MOKET UCIIPABUTH CAMOCTOATCIIbHO,

aHAM3UPYET U 00O0OLIAET TEOPETUUECKH Marepuai; COOJII0JaeT OCHOBHBIC MpPaBHIIA
KYJIbTYpbI YCTHOW PEUH;

MPUMEHSIET YIOPSAIOYCHHYIO CUCTEMY YCJIOBHBIX 0003HAYEHUWH NpPU BEICHHH 3aIHCeH,
COIIPOBOKAAIONINX OTBET;

ba3zoevtit yposensv (oyenxa «3») BHICTABISETCS, €CIU O0yYAIOIIHICS:

JIEMOHCTPHUPYET YCBOCHWE OCHOBHOTO COZIEpaHMs y4eOHOTO MaTepuaa, UMeeT
npo6ersl, He

MPEMATCTBYIOLINE JabHEWIIIEMy YCBOCHHUIO yUeOHOro MaTepuaa,;

MIPUMEHSIET MTOJIyYE€HHbIE 3HAHUSI IIPH OTBETE Ha BOIIPOC, AHATTU3€E MPEIOKEHHBIX
cUTyalui mo obpasiys;

JI0MyCKaeT OUIMOKY B MCIIOJIb30BAaHUH TEPMUHOJIOTMH YU4EOHOTO MpeIMETa; OKa3bIBAET
HEJ0CTaTOYHYI0 CPOPMHUPOBAHHOCTD OT/I€IbHBIX 3HAHUI U YMEHMI;

BBIBOJIBI U 000OIIEHUST apTyMEHTHUPYET ¢l1a00, JOMYCKAeT B HUX OIITUOKU; 3aTpyAHAETCS
IpU aHanu3e 1 00001IeHnH y4eOHOro MaTepuaa;

JlaeT HeTIoJIHbIe OTBETHI Ha BOIPOCH! YUUTEINS WIM BOCIIPOU3BOAUT COZIEp )KaHUE paHee
MIPOYUTAHHOT'O Y4E€OHOI0 TEKCTA, CJ1a00 CBA3aHHOTO C 33/1aHHBIM BOIIPOCOM; UCIOIb3YET
HEYIOPAI0YEHHYIO CUCTEMY YCIIOBHBIX 0003HaUEHUH MTPpU BEJACHUU 3amMceH,
COIIPOBOXAAIOIINX OTBET.

Hu3skuil yposens (ouenka «2») BHICTaBISIETCS, €CIIH 00yUYaIOIIIHACS:

HE PacKpbUl OCHOBHOE COJIEpKaHME Yy4eOHOro MaTepuayia B HpejesiaX MOCTaBICHHBIX
BOIPOCOB;

HC YMCCT NPUMECHATH UMCIOIUECA 3HAHHA K PCIICHHUIO KOHKPCTHBIX BOIIPOCOB U 3aaa4
o oOpasiy;

JIOMyCKaeT B OTBeTe OoJiee JIBYX IpyObIX OIMIMOOK, KOTOPhIC HE MOXKET UCIPABUTH JAXKe
IIpH ITOMOIIHA YHAIIUXCA U YUUTECIIA.

YunTens MOKET IOBBICHTH OTMCTKY 3a OpPIFPIHElJ'II:HBIfI OTB€T Ha BOIPOC HIHU
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OPUTMHAIILHOE PEIICHUE 33a]aud, KOTOPhIE CBUICTEIBCTBYIOT O BHICOKOM MaTEMaTHYeCKOM
Pa3BUTUM yYallerocs; 3a peuieHue Ooliee CIOXKHOM 3a/aud WIM OTBET Ha 0OJiee CIIOMKHBIH
BOTIPOC, MPEIIOKECHHBIC yUalIeMycs JOMOIHUTEIBHO ITOCIIC BBITOTHEHUS UM 3a/IaHHH.
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