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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro mpeamera «Anredpa M Havajga MaTeMaTHUYE€CKOTO
aHanu3a» (0a30BbIA ypOBEHb) Ha YPOBHE CpeaHEro o0Iiero oopa3oBaHUs MOJHOCTHIO
COOTBETCTBYET (penepanbHON pabouell mporpamme y4deOHOro mpeamera «Anredpa u
Hayajla MaTeMaTHYecKOoro aHaiu3a» 0a30BOro ypoBHS misi oOywatomuxcs 10 —11
kiaccoB. CocraBiieHa Ha OCHOBe TpeOoBaHuil kK pesynbraram ocBoenus OOII COO,
npeactaBieHHpIX B PI'OC COO, a Takke denepaabHOM pabodeid MporpaMMbl
BocnuTaHus, ¢ Yyuérom KoHuenuuu mnpemnogaBaHus MaTeMaTUKH B POCCUHCKOMN
dbenepauu (yrBepxkaEHHON pacnopsbkenuem [lpaBurenbctBa Poccuiickoit deneparuu
or 9 anpens 2016 r. Ne 637-p) U MOIEKUT HEMOCPEICTBEHHOMY MPUMEHEHHIO IMPHU
peanu3anuu oos3aTenpHOM yactu @OIT COO.

Pabouas mporpamma pazpaboraHa ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMUIA,
OpEeIbsABISAEMBbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO, M TPaJULUUNA POCCHUIICKOTO
oOpazoBanusi. Peamuszamusi mporpaMMbl  OOecCrieYMBAaeT OBJAQJCHHUE  KIFOUEBBIMU
KOMIIETEHITUSIMU, COCTaBIISIOMIMMUA OCHOBY JUIsl CAaMOpa3BUTHUS U  HENPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M I103HABATEIHLHOTO
pPa3BUTHS JTUYHOCTU OOYYAIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Hean uszyuenus mnpenMera «Anredpa ¥ Hayala MaTeMaTHYECKOrO aHAIM3a» Ha
0a30BOM ypOBHE B CPEIHEH IITKOJIE COCTOST U3:
-  Ppa3BUTHE HWHTEUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,

NIO3HABATEIbHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHMM, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yYEeHUI0 MaTEMaTUKH;

- MIo/IBeIeHUE O0yJaIOIIMXCS Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTEeMaTUKA M OKPYXKAIOIIEr0o MHpa, MOHUMAaHUE MaTEeMaTHKM Kak 4YacTd oOuiei
KYJbTYpbl YEJIOBEUECTBA,;

- o0ecrieyeHrE BO3MOKHOCTH HCITOJIF30BAHUS MAaTEMATHYCCKUX 3HAHUM H YMCHI/Iﬁ B
HOBCGHH@BHOP'I KU3HU W BO3MOXHOCTH YCICIIHOI'O ITPOJOJIKCHUA O6p3,30BaHI/I5{ I10
CIICOUAJIBHOCTAM, HC CBA3aHHBIM C TMPUKIAAHBIM HCIIOJIB30BAHUCM MATCMATUKH.

OcHOBHBIMHM  3aJayaMM  M3yuyeHus npeamera «Anrebpa M Hauana
MaTeMaTU4YEeCKOI0 aHaJIn3a» Ha 6a30BOM YPOBHE B CPEIHEH 1IKOJIE SBIISIOTCS:
- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS YYaIlIUXCS;
- (QopMHpOBaHHME ILEHTPATBHBIX MATEeMATUYECKUX TMOHATHHA (YUCIO, BEINYMHA,
reoMeTpuueckas ¢urypa, nepeMeHHas, BEpOSTHOCTh, (YHKIHA), 0O0eCIeUnBaIOIINUX
MPEEeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00y4arOIINXCS;
- ¢opmupoBanue (GYHKIMOHAIBHOM  MaTeMaTHYeCKOM TIPaMOTHOCTH:  yMEHUS
pacrio3HaBaTh MaTeMaTHYECKHE acClEKTbl B PEANbHBIX JKU3HEHHBIX CHUTYalUAX
U TpU U3YYEHUU JAPYTruX Y4eOHBIX NPEIMETOB, INPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (QopMyaMpoBaTh MX Ha S3bIKE MaTeMaTUKU U  CO374aBaTh
MaTEMaTU4YECKUE  MOJIEIM, IPUMEHATh OCBOEHHBIM MAaTeMaTH4YeCKUid  amnmapar



JUTSL pelieHUs] TPAKTUKO-OPUECHTUPOBAHHBIX 3a/ad, WHTEPIPETUPOBATH WU OIEHUBATH
MOJTyYEHHBIE PE3yJIbTATHI.

Kypc «Anrebpa u Hadana MaTEeMaTHYECKOTO AaHANW3a» SBISETCA OJAHMM W3
HamOoJee 3HAYNMBIX B MIPOTPAMME CTapIIeH MIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTaJIbHYIO 0a3y Uil HM3yYeHHs] BCEX €CTECTBEHHO-HAaYyYHBIX
KYpPCOB, a C JpPyroid CTOPOHBI, (OpPMHpPYET JOTHMYEeCKoe M aOCTPaKTHOE MBIIIICHUE
ydamuxcsi Ha ypOBHE, HEOOXOJUMOM IS OCBOCHHUS KYpCOB HH(POPMATHKH,
00IIeCTBO3HAHHUS, HWCTOPHH, CJIOBECHOCTH. B pamMkax maHHOTO Kypca ydaliuecs
OBJIQJICBAIOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpast GOpMYIHUPYET CBOU
TOCTIKEHUSI B MaTEMaTHIECKOI (popme.

Kypc anreOpel u Hauanm MaTeMaTHYECKOTO aHalv3a 3aKJIaJIbIBA€T OCHOBY IS
YCIEITHOTO OBJIAJICHUS 3aKOHAMHM (PU3HWKH, XUMHH, OHMOJIOTHH, MTOHMMaHUS OCHOBHBIX
TeHJICHIIMA SKOHOMHUKH M OOIIECTBEHHOH >KM3HM, IIO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HUCITOJIB30BATh UX B
MMOBCETHEBHOM JXM3HU. B TOXKe BpeMs OBIJIaJicHHE aOCTPAKTHBIMHU U JIOTHYECKH CTPOTHMHU
MaTeMaTHYeCKUMU KOHCTPYKIIUSIMH pa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UICTUHHOCTh YTBEPKACHUS, UCIIOIH30BaTh 0000IIIEHNE U KOHKPETHU3AITHIO,
abCcTparupoBaHue W aHAIOTHIO, (DOPMHPYET KPEaTUBHOE W KPUTHUECKOE MbINUIeHHEe. B
X0JIe M3yYeHHs anreOphl M Haval MaTeMaTHYECKOro aHalh3a B CTapiied IIKoJe
yYamuecs: MOJy4aloT HOBBIM OIBIT PEIICHUsS MPUKIAIHBIX 3a]ad, CaMOCTOSTEIHLHOTO
MOCTPOCHMSI MAaTEMaTUYECKUX MOJCNIed pPeaTbHBIX CHTYalldd W HWHTEPIpETAIluu
MOJTYYEHHBIX PEIICHHUH, 3HAKOMSTCS C IPpUMEpaMy MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIe, HAYKE U B UCKYCCTBE, C BBIJAIOIIMMUCSI MAaTEMATHUYCCKUMU OTKPBITHUAMU U UX
ABTOPAMH.

Kypc oOnagaer 3HAUMTENbHBIM BOCHHUTATCIIBHBIM IMOTEHIIUAIOM, KOTOPBIN
peayiu3yercs Kak dYepe3 Yy4ueOHBbId Marepuas, CIOCOOCTBYIOMINN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M Yepe3 crelnuKky yaeOHOH eaTeIbHOCTH, TPEOyroIei
CaMOCTOSITEIPHOCTH, aKKypaTHOCTH, IPOJIODKUTEIBLHOW KOHIICHTPAIlMA BHHUMAHHS U
OTBETCTBEHHOCTH 3a MOJYUCHHBIN pe3yIIbTar.

B ocHoBe MeTonmku 00ydeHUs anreOpe M HadajaM MaTeMaTHYeCKOIro aHallh3a
JICKHT JEATSIBHOCTHBIN MPUHITUT 00 yUCHUSI.

CtpykTypa Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHaln3a» BKIIOYAET
CJIEIYIOIINE COJIEPIKAaTeTbHO-METOANYECKHE JIMHUN: «Huca U BEIYUCIIeHUs», « DyHKIIUN
u rpapukn», «YpaBHEHHs W HEpPaBEHCTBa», «Hauama mareMaTHueckoro aHalnzay,
«MHOXecTBa ¥ JIOTHKa». JlaHHBIM Kypc SBJISETCS WHTCTPATUBHBIM, ITOCKOJIBKY
oOBeuHSIET B cebe coAepKaHUE HECKOJIbKMX MaTeMaTHYeCKHX AWCIHIUIMH: anredpa,
TPUTOHOMETPUS, MATEeMAaTUYECKUN aHAIIU3, TEOPUsT MHOXKeCTB U np. [lo Mepe Toro kax
ydamecss OBJaJeBalOT Bc€ 0oJyiee IMMPOKMM MaTEMAaTHUYCCKHM armaparoM, Yy HHX
IIOCJIEIOBATENHLHO dbopmupyercs U COBEPIIECHCTBYETCS YMCHHE CTPOUTH
MaTEMaTHYECKYI0 MOJIe]b pPeaTbHOW CHUTyallid, NPUMEHSTHh 3HAHUS, TOJYYCHHBIE B
Kypce «AnreOpa M Hadalla MaTeMaTUYECKOTO aHAIN3ay, NIl PEIICHUS CaMOCTOSTEIIEHO
chopMyJIHUpOBAaHHONW MaTeMAaTHYECKOM 3a7a4yM, a 3aTeM HHTEPIPETUPOBATH MOTYyUSHHBIN
pe3yibTar.

CopepxaTelbHO-MEeTOIMYeCKass JIMHUS «Yuciaa W BBEIYHCICHUS» 3aBEpIIacT
dbopMHupoBaHNE HABBIKOB MCIIOJIH30BAHUS IEUCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HAYaTo
B OCHOBHOU ImKosie. B crapmieil mkoje oco0oe BHUMaHHE yaeseTcs (popMUpPOBAHUIO
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MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIONMIUX B Ce0sl MCIIONB30BAHNE PA3ITUIHBIX
¢dopM 3anucu JEHCTBUTEIBHOIO YMCIa, YMEHHE pallMOHAIBHO BBINOJIHATH ACUCTBUS C
HUMH, JIe€JaTh NPUKHUJAKY, OLICHMBAaTh pe3yipTaT. OOydaromuecs IOIy4aroT HaBBIKU
OpUOIMKEHHBIX BBIUMCICHUH, BBINOJHEHUS NEHCTBUH C YUCIAMM, 3alMCAaHHBIMH B
CTaHJIApTHOM (opme, HUCHOIB30BaHMSI MATEMaTHUYECKUX KOHCTAHT, OIICHUBAHUS
YHCIIOBBIX BBIPAKEHUM.

JInnus «YpaBHEHUS U HEPABEHCTBAY PEANM3YETCs HA MPOTSHKEHUN BCETO 00yUYeHUs
B CTaplIEH IIKOJIE, TOCKOJIBKY B Ka)KJIOM pa3fiesie IpOrpaMMBbl IIPETYCMOTPEHO PEIIEHUE
COOTBETCTBYIOIIMX 3a1a4. O0yJaromuecs: OBJIaeBaIOT PA3IMYHBIMU METOAAMHU PEIICHUS
LENbIX, PpAalUOHAIBHBIX, HPPALMOHANBHBIX, IOKa3aTEIbHBIX, JIOrApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUM, HEPaBEHCTB M uX cucrteM. l[lodydyeHHble yMeHUs
UCTOJB3YIOTCA TPU HCCIENOBAaHUM (YHKIMA C IHOMOINBIO HPOM3BOAHOM, pelIeHuu
NOPUKIAJHBIX 337a4 U 337a4 Ha HaXOXJACHUWE HauOOJBIIMX M HAUMEHBIIUX 3HAYCHUU
¢byukuuu. JlaHHas conep)karenbHas JUHUS BKIIOYaeT B ceOs Takxke (OpMHUpPOBAHUE
YMEHUH BBINOJHATH pacy€Tsl Mo (opMyisiaM, MpeoOpa3oBaHusl LENbIX, PallMOHATIbHbIX,
UPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKK€ BBIPAKEHUH,
colepXKallluX CTeneHu W Jorapupmel. brarogaps wu3ydeHHI0 aiaredpanvyecKkoro
MaTepuaja MPOUCXOJIUT JalbHeHIlee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOIO
MBILUIEHUS y4aluxcs, (GOpMUPYIOTCS HAaBBIKM JEAYKTUBHBIX PacCyKICHUN, paOOThI €
CUMBOJIBHBIMU (OpMaMH, NPEICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE
paBEHCTB U HepaBeHCTB. AunreOpa mnpeiaraeT 3¢GQeKTUBHbIE HMHCTPYMEHTBHI MJIs
pELIEeHNs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAJISAHO IEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAyKH.

CopepxatenbHo-MeToauueckass  JuHuA  «DyHKuMM U rpaguKkh»  TECHO
neperyieTaeTesl ¢ APYrUMH JIMHUSIMH Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 3aaér
MIOCJIE0BATEIBHOCTh M3yYEHHUs Marepuayia. M3ydeHue CTENneHHOM, MOKa3aTeIbHOM,
Jorapu()MUYECKO M TPUTOHOMETPUYECKUX (YHKIMN, WX CBOHCTB U TpaduUKOB,
UCIOJIb30BaHUE (GYHKUMN JUIsl pelleHus 3aJad U3 JAPYrux ydyeOHBIX MNpeAMETOB U
pEaJIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM
ypaBHeHUI u HepaBeHCTB. [Ipu 3ToM OosblIoe BHMMaHuE yaensercs (popMHUPOBAHHUIO
YMEHHUS BbIpaXarb (OpMyJdamMu 3aBUCUMOCTH MEXAY pa3IMYHbIMU BeJIMYUHAMU,
UCCJIEIOBAaTh TOJyYeHHble (QYHKIHMH, CTPOUTh UX rpapuku. Marepuan >Tol
COJIEpPKATEIBbHON JIMHUM HAlLlEJIEH HAa pa3BUTHE YMEHUI M HABBIKOB, IO3BOJISIOIINX
BBIpAXaTh 3aBUCHUMOCTH MEXKJIy BEIMUYMHAMH B Pa3IUYHON (opMe: aHATUTUYECKOH,
rpaduyeckoit u cioBecHo. Ero n3yuenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBILIUIEHUS], CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3AINH, NCIIOIB30BAaHUIO aHAJIOTHA.

ConepxatenbHas JauHUS «Hagama maTemaTHdeckoro aHaiau3a» I03BOJSET
CYLIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHMYecKUX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYIHBIX OOY4YalOIIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTH HCCIENOBaTh U
cTpouTh Tpaduku (YHKIMHA, ONMPEAeNIiATh MX HAuOOJBIINE M HAaWMEHBIINE 3HAYCHUS,
BBIUMCIIATh TUIOMAAn (UTyp W OOBEMBI Tel, HAXOIUTh CKOPOCTH U YCKOPEHUs
npoueccoB. JlaHHas coaepikarenabHas JIMHHAA ~OTKPBIBA€T HOBBIE BO3MOXKHOCTH
MOCTPOECHMSI MATEMATUYECKUX MOJIEIEH peaibHbIX CUTYyallUid, HAXOXKIACHHUS HAWIY4YLIEro
pelieHHs B MPUKIAJHBIX, B TOM UHCJIE COLMAJIbHO-DKOHOMUYECKUX, 3a/]ayax.
3HaKOMCTBO C OCHOBAaMHM MAaTEeMaTHMYECKOIO0 aHajlu3a CIIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (OPMAIBHO-JIOIMYECKOT0 M KPEAaTUBHOIO MBINUIEHUS, (HPOPMUPOBAHUIO
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YMEHMI pacrio3HaBaTh MNPOSIBJICHUS 3aKOHOB MaTeMaTUKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaromuecs: y3HalOT O BBIJAIOIIMXCS pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTEeMaTHKU KaK HAYKH, U UX aBTOpax.

ConepxatenbHO-MeTOAUYECKass JUHUSA «MHOXeCTBa M JIOTMKa» B OCHOBHOM
IIOCBSIICHA JIEMEHTAM TEOPUHM MHOXKECTB. TE€OpPETHUKO-MHOKECTBEHHBIE MTPEICTABICHUS
NPOHU3BIBAIOT BEChb KypC ULIKOJBbHOM MaTeMaTHKM W IpeaiaraloT Haubosee
YHUBEPCAJIBHBIN S3bIK, OOBEIMHSAIOIINNA BCE pa3fesibl MaTEMAaTUKU U €€ IPHIIOKEHUM,
OHM CBSI3BIBAIOT DPa3Hble MAaTeMaTUYECKUE IUCHMIUIMHBI B enuHoe 1enoe. [loaromy
BaXHO JaTh BO3MOKHOCTb IIKOJIBHUKY IOHUMAaTb TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEMaTUKU U UCIOJIb30BaTh €0 IS BBIPAXKEHUS CBOUX MBICIEH.

B kypce «Aunrebpa u Hayana MaTeMaTHMYECKOrO aHajIn3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaT€MaTH4YECKOI0 MOJEIUPOBAHUS, KOTOPhIE MPU3BaHbl c(HOPMUPOBATH HABBIKU
IIOCTPOECHMSI MOJEJIEW PEAIbHBIX CUTYyallMil, UCCIEN0BAHUS 3TUX MOZENIECH C MOMOIIbIO
anmapara aiareOpbl M MaTeMaTU4YEeCKOTO aHajlu3a W HUHTEPIpETald IOTYyYEHHBIX
pe3ynbTaroB. Takue 3a/laHus BIUIETEHBI B KaXKJbIM U3 Pa3AesioB POTPaMMBI, IOCKOJIBKY
BECh MaTepual Kypca IIMPOKO HCIOJB3YETCs I PEIIeHHs NPUKIAIHBIX 3axad. [Ipu
PEIICHUN pealbHBIX MPAKTUYECKUX 3ajad ydallhecs pPa3BUBAIOT HAOJI0aTEIbHOCTb,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HCIONb30BaTh aHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBaATh MpoliaeMy. JlesTesbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pElIeHNs NPUKIAIHBIX 3aJad4 OpraHU3yeTcs B IIPOLECCe M3Yy4eHUs BCEX TEM Kypca
«Anre0Opa 1 Hayalna MaTeMaTUYECKOTO aHAJIU3ay.

MECTO YYEBHOI'O KYPCA B YYHEGHOM IIJIAHE

B yueOHOM miaHe Ha W3yueHHE Kypca anreOpbl M Hadajdl MaTeMaTHYeCKOTO
aHaiu3a Ha 0a30BOM ypOBHE OTBOJIUTCS 2 yaca B Henmento B 10 kimacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a jiBa roja o0ydeHus — 170 gacos.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucna v BHIYUCICHUS

Pannonaneubie uncia. OOBIKHOBEHHbIE W JCCATUYHBIE JpOOH, MPOILICHTHI,
OECKOHEUYHBIE MEPUOJANYECKUE TPOOU. ApHUPMETHUECKHE ONEpaluu ¢ palHOHATbHBIMU
quciaaMy, npeoOpa3oBaHUs YHUCIOBBIX BblpakeHUi. I[IpumeHeHue npoGeil n MpoLEHTOB
JUISl pELICHHs] IPUKJIAAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenbHble  4ucia.  PanyoHanbHbIE M HMpPpPAlMOHANBHBIE  YHCIIA.
Apudmernyeckre omnepanuu ¢ JAEHCTBUTENbHBIMH  uyuciaamu. [lpuGnmxéHHble
BBIYHCIICHUS, IPABUJIA OKPYIJICHHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenp ¢ nenbiM nokasareiaeMm. CrangapTHas ¢opMa 3alucCH JEHCTBUTEIBHOIO
yycna. HMcnonb3oBaHue MNOAXOAAIIEH (QOpPMBbI 3amucH  ACHCTBUTENBHBIX YHUCEN IS
pELIEeHNs TPAaKTUYECKUX 3a7a49 U IPECTABICHUS JaHHbIX.

Apudmerndyeckuii KOpeHb HaTypalbHOU cTeneHu. JlecTBus ¢ apupMeTHIeCKUMU
KOPHSIMH HATYpaJIbHOM CTETIEHH.

CrHyC, KOCHMHYC W TaHI€HC YMCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHMCIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPEOOPA30OBAHMS.

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHUH. OcHoBHBIE
TPUTOHOMETPUYECKUE (OPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHue HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemenue nienbix 1 1poOHO-PALlMOHATIBHBIX YPABHEHUN M HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHHM.

[IpuMeHeHre ypaBHEHHH M HEPAaBEHCTB K PEIICHUIO MaTEMaTHYECKUX 3a7ad U
3a/1a4 U3 Pa3IMYHBIX 00JacTel HAYKH U peaibHOM KU3HU.

DyHKIMU U TPaPUuKH

Oyuknwms, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynknuu. Bzaumao obOpaTHbIe
byHKIUY.

Ob6nacte ompejelneHus W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynum ¢yHkoum.
[TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIINH.

CreneHHass (yHKIMS C HaTypaJbHBIM M LEJNbIM MoKa3zaTesneM. EE cBoiicTBa u
rpacduk. CBoiicTBa 1 rpaduk KOpHs N-0i1 CTENEHHU.

TpuronoMerpuueckasi OKpyXHOCTb, OMpeieJIEHUE TPUTOHOMETPHUUECKUX (PYHKITHI
YHCIIOBOTO apryMeHTa.

Havana maTtemaTu4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHUsl MOCJeoBaTebHOCTE. MOHOTOHHBIE
MIOCJIEI0BATEIBHOCTH.

Apudmernyeckass W TreoMmeTpudeckas mporpeccuu. beckoHeyHO yObIBaromias
reomerpuueckas mporpeccus. Cymma OecKOHEYHO YOBIBaroleil reoMeTpruYecKon
nporpeccun. @opmyiia CIOXKHBIX IPOLEHTOB. VCIonb30BaHNE IPOTPECCUN ISl PELIECHUS
peaJIbHBIX 3a/1a4 IPUKIIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA



MHokecTBO, omepanuu Haja MHoXecTBamu. Jluarpammbl  Oiinepa—BenHa.
[IpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO — ammapara [ ONHCAaHHUS  PEaJbHbBIX
MIPOIIECCOB U SIBJICHUH, IPH PELICHUHU 3aa4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, JOKA3ATEIbCTBO.

11 KIJIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsie n nensie yncia. [Ipu3Haku 1eIMMOCTH LENBIX YUCEL.

Cremnenb ¢ pallMOHANBHBIM MTOKa3aTeaeM. CBOMCTBA CTENEHHU.

Jlorapu¢m uncna. JlecaTuuHble U HaTypajbHbIE JTOrapUPMBI.

YpaBHEeHUS] M HEPABEHCTBA

[TpeoGpa3oBaHue BbIpaKEHUI, COAEpKAIINX JIOTapU(MBI.

[IpeoOpa3oBaHre  BBIpaXXEHUH, COJAEp)KALUIUX CTENEHW C  palUOHAIBHBIM
IIOKa3aTeJIeM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toxa3aTenpHble YpaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckrue ypaBHEHHUs] U HEPABEHCTBA.

CucreMpl JIMHEHWHBIX YypaBHEHUH. PenieHue NpUKIAgHBIX 3a4ad C IOMOIIBIO
CHCTEMBI JIMHENHBIX YPaBHCHHM.

CucteMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHU U HEPABEHCTB.

[IpuMeHeHrEe ypaBHEHMI, CUCTEM W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX
3a/1a4 ¥ 33/1a4 U3 pa3INdHbIX 00JacTell HAyKH U pealbHOM KU3HU.

DyHKIMU U TPaPUKH

Oynkuus. [lepuonnueckue ¢yHKUU. [IpoMexKyTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMbl 1 MUHUMYMbI QyHKIMU. Hanbonblee 1 HauMeHbIlee 3HaYeHHE (QyHKIUH
Ha IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U rpapUKH.

[TokazarenpHas u orapudmuueckast QyHKIMHN, UX CBOMCTBA U TPaPUKH.

Wcnonb3oBanue rpadukoB (YHKIMH A7 pelIeHUs YpaBHEHUH W JIMHEHHBIX
CHUCTEM.

Hcnonp3oBanue rpagukoB (GYHKIMA A8 HUCCIEJOBaHHUA  NPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TMPH PELMICHUM 33Jad U3 JPYIHX Y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HHU.

Havasa MmaTeMaTH4ecKOro aHajim3a

HenpepsiBHble pyHKIIMU. MeTO ] HHTEPBAJIOB JJIS PEIICHUsI HEPABEHCTB.

[TpousBonnas pynkuuu. ['eomerpuueckuii U pU3MUECKUil CMbICT MPOU3BOIHOM.

[TpousBonHble 3MeMeHTapHbIX (QYyHKIUH. DopMynabl HaXOXIEHUS MPOU3BOIHOMN
CYMMBI, TPOU3BECHHS M YACTHOTO (DYHKIIUH.

[IpumeHeHne NPOU3BOJHOW K HCCIEIOBAHUIO (PYHKIMNH HA MOHOTOHHOCTh H
sKcTpeMyMbl. HaxokieHne HamOOJbIIET0 M HAaMMEHBUIETO 3HAa4YeHUS (QYHKIUU Ha
OTpE3Ke.

[IpuMeHeHrEe TPOU3BONHOM JUIsI  HAXOXKICHUsS  HAWIy4dllero peLIeHHs B
NPUKIAJIHBIX 3a7a4ax, 1 ONpeAesieHus: CKOPOCTH Ipolecca, 3aJaHHOro (GopMysioi uiu
rpaduxom.

[TepBooOpa3nas. Tabauma nepBooOpa3HbIX.

WuTterpan, ero reomeTpruueckuii U Gu3NIecKuil cMbICI. Bbrancienne naTerpana mo
dbopmyne HeroTrona—JleiiOnuma.



Memnpez{MeTHMe CBA3HU yqe6H0r0 npeamMeTa

VYueOHblii npeamer «Anrebpa M Hayajga MaTeMaTHYECKOrO aHajau3a» JaeT
y4alluMcsi HE TOJBKO CHUCTEMY IMPEIMETHBIX 3HAHUN W YMEHUH, HO U SABISIETCS
CPEICTBOM HEOOXOJIMMBIM B MOBCEAHEBHOM JKMU3HU M TPYIOBOM JESITEIBHOCTH, a TAKKE
BAXKHBIM ISl U3YUEHUSI CMEKHBIX TUCLMUILINH.

Oco0eHHO SIpKO TPOCJIEKHUBACTCS B3aUMOCBS3h YYEOHBIX TMPEAMETOB (U3UKU U
MaTeMaTHKU. B3auMOCBs3b ATHX HAYK BBIPAXAeTCsl BO B3aUMOCBSI3U UX UJIEH U METOOB,
KOTOPYIO MOKHO YCJIOBHO Pa3efuTh Ha TpU BUAA: 1) puU3MKa CTaBUT 3aJa4M U CO3JAET
HEOOXOJIMMbIE JJII MX pEeUIeHUS MaTeMaTHYeCKHE METO/bl, KOTOphle B JajbHEHIIEeM
ciayxaT 0a3od JJig pa3BUTHUS MaTeMaTU4YeCKOW Teopuu (Teopus audQepeHnnasbrHOro
ucurcinenuss HprooToHa Ui pemeHus 3aJaud O JABWOKEHUM Tell); 2) pa3BHUTad
MaTeMaTH4ecKasi TEOpUsl MCIOIb3YyeTCs s aHanu3a (GU3MYECKUX SBJICHHM, YTO 4acTo
NPUBOJUT K CO3JaHHUIO HOBOW (pu3mueckoil Teopuu (TEOpHUsl AIEKTPOMATHUTHOTO OIS
MakcBenia), KoTopasi B CBOIO OYepeb NMPUBOAUT K PA3BUTHIO (PU3NYECKON KAPTUHBI
Mupa (B JaHHOM IpUMEpPEe — DSJEKTPOJAWHAMHUYECKONH) M K BO3HUKHOBEHHUIO HOBBIX
dbuznueckux npodiieM (CreruanbHas TeOpUsi OTHOCUTEIBLHOCTH); 3) Qu3ndeckas Teopus
B CBOEM pa3BUTUHU OINHPACTCA HAa MATEeMaTUUYECKUW ammapaT, KOTOPBIM pa3BHBaeTCi U
COBEPIICHCTBYETCSI 1O MEpe €ro uCIHoNb30BaHus B Qusnuke (oOmas Teopus
OTHOCHUTEJIBHOCTU U TEH30PHBIN aHAJIN3, KBAHTOBAsI MEXaHWKA U MaTPUYHOE HCUHCIICHHE,
AJIEeMEHTapPHbIE YACTHULIBI U TEOPHUSI TPYIIM).

Tak, B 10 kiacce mpou3BOAHAsA UCHOJIB3YETCS MPU PACCMOTPEHUH HEKOTOPBIX BOIIPOCOB
aneKTpoAuHaMUKU. HO 0COOEHHO MIMPOKO MaTeMaTHKa HCHOJIb3YETCs B Kypce (PU3MKU
11 xnacca. DTo BbIpaxkaeTrcs B CHUCTEMAaTHUYECKOM IPUMEHEHHHM IPOU3BOJHON TMpH
U3Y4YEHUH KOJeOaHM, CIOJIb30BAHUM U 3aKPETJIEHUU CBOWCTB TPUTOHOMETPUYECKUX U
MOKa3aTeIbHOM (YHKIUH, HCHOJb30BAHMM HMHTETPUPOBAHUSA MpPU pEHICHUH 3ajad
(paanoakTUBHBIN pacnal, NOTJIOIEHUE U3TYUYEeHHM, U T.11.). DTO HE MPOCTOE NPUMEHEHNE
MaTEMaTUK{, a pa3BUTHE M KOHKpeTH3aluss €€ HJIed M METOJOB Ha IIMPOKOM
€CTEeCTBEHHOHAay4YHOM Matepuaie. Kpome Toro, mnpu u3ydeHuu (GU3HKUA MPOUCXOAUT
dbopMHUpOBaHUE W pPa3BUTHE psAZla MAaTEMaTHYECKUX MpeaMeTHhIX YVY]l Kak B TEXHHUKE
BBIYHCIICHUH, TaK M B 00JIaCTU TpaUUECKUX M AaHATTMTUIECKUX YMEHUH.

C npyroil cTopoHbl, U3yuyeHUE (PU3UKH HEPEAKO CTaBUT ONpeleiEHHbIC 3a7aul Hepen
MaTeMaTHKON B cdepe (opmupoBanusa psaa (U3MUECKHX MOHSATUH: CKOPOCTb, CHUIa,
paboTa, MOUTHOCTh M T.I., KOTOPBIE SIBJISIFOTCS UCXOAHBIMHU JUIsI (POPMHPOBAHUS TaKUX
00X MaTeMaTUYECKUX TOHATUM, KaK «BEKTOP», «IIPOU3BOJIHAS», «MHTErpai» u ap. B
CBSI3U C 3TUM IPHU U3y4eHUH MaTeMaThku U ¢u3uku B 10—11 krnaccax 0coOOCHHO IIEHHBIM
ABJISIETCS] UCIIOJIB30BAHKE YUAIIUMUCS SJIEMEHTOB MaTEMaTUYECKOIO aHAJIN3a.

Kiar4yeBble TeMbI B HX B3aHMOCBSI3H

CopepxaHue NaHHOTO Y4YEOHOro IpeIMeTa BKIIOYAET CIECAYIOIIME pa3Jelbl:
«Anredpa»; «Marematnueckuii aHanu3». Pasmen  «MartemaTHUecKMil  aHaIM3»
NpeJICTAaBICH TpeMs KIIIOUEBBIMU TeMaMu: «JeMeHTapHble QyHKIUN», «IIpou3BoaHas»
u «Muterpan». V3yueHue CTENEHHBIX, TOKa3aTENbHBIX, JIOrapUPMUUECKUX U
TPUTOHOMETPUYECKUX (DPYHKIUI MpOJOIKAaeT 3HAKOMCTBO YYAIIUXCA C OCHOBHBIMHU
AIIEMEHTApHBIMU (DYHKIMSMHU, HayaToe B OCHOBHOM mmikoie. IlomMuMo oBnageHus
HEIOCPEACTBEHHBIMU YMEHHUSMH PEIIaTh COOTBETCTBYIOIME YPAaBHEHUSI U HEPABEHCTBA,
y ydammuxcs GopMHUpyeTcs 3arac TeOMETPUIECKUX MPEACTaBICHHH, JeKalINX B OCHOBE

8



00BsICHEHUSsI TPABOMEPHOCTH CTaHAAPTHBIX U IBPUCTHUECKUX MPUEMOB PEILLEHUS 3a/1ay.
Temsbr «IIpousBonHas» n «HTErpay» coxepKar TpaAULMOHHO TPYAHBIE BOIPOCHI IS
IIKOJIbHUKOB, JlaXe JUIsl TeX, KTO BbIOpall M3yuyeHHWE MAaTeMaTUKH Ha YIIIyOJIEHHOM
YPOBHE, IO3TOMY HX M3JIOXKEHUE MPEAINOIaraeT onopy Ha reOMETPHUECKYIO HArJIsJHOCTh
U Ha €CTECTBEHHYIO MHTYUIIUIO ydaluxcs, — OoJyiee ueM Ha cTporue omnpenenenus. Tem
HE MEHEE 3HAaKOMCTBO C 3TUM MaTepHaloM JA€T MPEJICTABJICHHUE ydalluMcs 00 OOIux
uaesx W MeTrojax Maremarudeckod Hayku. Copepikanue pasnena «Amaredpa»
CIIOCOOCTBYET MPOJOJKEHUIO W3YYEHHS MHOTOWIEHOB C IIEJILIMU KO3 UIIMEHTAMU,
METOJIOB HAXOXKJAEHUS UX PALHOHAIBHBIX KOpHEH. [IporCcXOUT pa3BUTHE U 3aBEPIICHUE
0a30BbIX 3HaHMi O uucie. Tema «KoOMIUJIEKCHBIE 4YHCIa» 3HAKOMUT Y4YalllUXCS C
MOHSTHEM KOMILUIEKCHOTO YHCIIa, PaBUJIaMU JEHCTBUN C HUMH, Pa3IMYHBIMU (opMaMu
3alMCU KOMIUIEKCHBIX YHCEJl, PEILIEHUEM MPOCTEHIINX YPAaBHEHUN B I0JI€ KOMIUIEKCHBIX
YUCEJI U 3aBEPIIAET OCHOBHYIO COJIEPKATEIBbHYIO JIMHUIO Kypca IIKOJIbHON MAaTEMaTHKU
«Hucnay.

[IpeeMCTBEHHOCTDH MO rOAaM U3yYeHHUSA

Bce xmroueBble TEMBI y‘IC6HOI’O npeameTa «Anre6pa K HaydajJa aHaJlku3a»
B3aHMOCB3aHEI. KpOMe TOIr'o, OCYmECCTBILCTCA IIPECMCTBCHHOCTD 110 I'OJaM U3Yy4YCHUA.

NeNe Paznen Tema Tema
IlepBblii roa 00yuenunst Bropoii roxg o0y4yenus
(10 xknacc) (11 kacc)
1 VpaBHeHus u | PanmonabHbIE ypaBHEHMS U | Y paBHEHUS-CIICICTBUS.
HEPABEHCTBA | HEPABEHCTBA. PaBHOCHIIBHOCTB YpaBHEHUH Ha
IlokazarenbHble U | MHOYKECTBAX.
JorapupMuyUecKre PaBHOCUIIBHOCTL ~ HEPAaBEHCTB  Ha
YPaBHEHHMsI U HEPABEHCTBA. MHOXECTBaX.
Tpuronomerpuyeckue Meroa IpoMEKyTKOB IS
YPaBHEHHMsI U HEPABEHCTBA. YPaBHEHHUU Y HEPABEHCTB.
PaBHOCHIIBHOCTB ypaBHEHUH 51
HEPABEHCTB CHCTEMaM.
2 Oyukiuu ¥ | [TokasarenbHas u | OyHkuuun u ux rpaduKH.
ux rpaduku | norapupmMudeckas HenpepriBHOCTh (pyHKIIMK. OOpaTHBIE
byHKIHU. (GyHKIMU.
Tpuronomerpruueckne
byHKIMN YHCIIOBOTO
aprymeHra.

IHJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebHoro npeamera «MaTemMaTHkay JTOJKHO 00ecrieunBaTh JOCTHKEHUE
Ha YPOBHE CpEeAHEro o0Iiero o0pa3oBaHus CIAEAYIOIUX JTUYHOCTHBIX, METANPEIMETHBIX
U TIPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE  pe3yNbTaThl  OCBOEHUS  MpOrpamMMbl  yd4eOHOTO  MpeaMera
«MareMaTnka» XapaKTepU3yIOTCS:

I'parknaHCKOE BOCIIMTAHUE:!

c(OpMHUPOBAHHOCTBIO TPAXKIAAHCKON MO3UIMU OOydYaroIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCHICKOTO OOIIECTBa, MPEACTABICHHEM O MaTEMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPakIaHCKOTO
obmrectBa (BBIOOpBI, OMPOCHI U TP.), YMEHHEM B3aUMOJECHCTBOBATH C COLUAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

[TaTproTHdeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKONW Tpa¥JaHCKOW HACHTUYHOCTH, YBaXKECHUSI K
IOPOIUIOMY W HACTOSIIIEMY POCCHICKOM MaTeMaTHUKH, IEHHOCTHBIM OTHOIICHHEM K
JTOCTHXKEHUSIM POCCHUMCKUX MaTEeMaTHUKOB W POCCHMCKOM MaTeMaTHUYeCKOW IIKOJIbI, K
WCIIOJI30BAHMIO 3THUX JIOCTHKCHHH B IPYTUX HAYKax, TEXHOJOTHSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCTIUTAHMS:

OCO3HAHHMEM JYXOBHBIX I[EHHOCTEH POCCHUICKOTO Hapojna; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHHS, ATHYECKOTO ITOBEJCHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMCHCHHEM JOCTIKCHUN HAyKH M JESATCIBHOCTHIO YUYEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYYIIEro.

DcTeTUYeCKOe BOCITUTAHUE:!

ACTETHYECKHM OTHOIICHHEM K MHpPYy, BKIIOYAs OCTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PENICHHUH, PacCyKICHUH; BOCIPHUMYHUBOCTHIO K
MaTEMaTHYECKUM acreKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHSI NPUMEHITh MaTEeMATHUCCKHE 3HAHUS B HHTEpEcax
3m0poBoro W 0Oe3omacHOTo oOpasza JKHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO  (3I0POBOE MHTAaHHWE, COAAHCHUPOBAHHBIM PEXXUM 3aHATHH M OTIbIXa,
peryispHas Gu3ndecKkass akTUBHOCTb); PU3NYECKOTO COBEPIICHCTBOBAHMS, TIPU 3aHITHSIX
CIIOPTUBHO-03JI0POBUTEIBLHOM JIEATEITHHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM IIEHHOCTH TPYAOIIOOUSI; WHTEPECOM K
paznu4HbIM chepaM MpodecCHOHATHLHON IeATeILHOCTH, CBSI3aHHBIM C MATEMATHKON U €€
NPWIOKEHUSIMH, YMEHHMEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymieil mpodeccun u
pealin30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IIJIaHBI, TOTOBHOCTBIO M CHOCOOHOCTHIO K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPA30BAHHMIO HAa TPOTSIKEHUU BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEHICHUH MPAKTHUYSCKUX 3a7a4 MAaTEMATUICCKON
HATPABJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTHIO SKOJIOTUYCCKOMN KYJIbTYpPbI, TOHUMaHUEM BIUSHUS COIIMAILHO-
HPKOHOMHYECKHX TPOILIECCOB HA COCTOSHUE TMPUPOAHOW U  COIMAIBHON CpeIbl,
OCO3HAHHMEM TJIOOATBFHOTO XapaKTepa HSKOJOTUYECKUX MpoOJIeM; OpHEHTaluel Ha
NPUMCHCHHE MAaTEMaTHYCCKUX 3HAHHWH JUIS pelieHWs 3a7ad B 0OJacTH OKpYKarolen
Cpelbl, TUIAHUPOBAHHMS TIOCTYNKOB W OICHKA WX BO3MOXHBIX TOCICIACTBUN IS
OKPYKaIOIIEH CPEBI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKW W OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MATeMAaTHUYECKOW HAYKH Kak
cdepbl UeIoBEUECKON NEATETHbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTHU IS PA3BUTHUS
IUBUJIN3ALMY; OBJIAJICHUEM S3BIKOM MAaTEMAaTHMKH M MaTeMaTH4eCKOW KYJIbTYpOHll Kak
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CpCACTBOM IIO3HaHHA MHUpa, I'OTOBHOCTBIO OCYILICCTBIIATH IMPOCKTHYIO nu
HCCICAOBATCIBCKYIO ACATCIbHOCTD MHAUBUAYAJIBHO U B TPYIIIC.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MertanpeqMeTHbie  pe3yibTaThl  OCBOCHHS ~ MPOTpaMMBI  y4eOHOrO  TpeaMera
«MareMaTrka» XapaKTepU3YyIOTCSI OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3HAGAMETbHLIMU
Oelicmeusimu, YHUBEPCANTbHLIMU KOMMYHUKAMUBHLIMU OelCMEUAMU, VHUBEPCATbHbIMU
DPe2VIAMUBHBIMU OeiCMBUIMU.

1) VYuueepcanvnvie noznasamenvhwvle Oeiicmeus, obOecneuugarOm @GopmMuposaHue
0a306bIX KOSHUMUBHBIX NpPOYeccos obyuarwuxcsi (0céoeHue memooo8 NO3HAHUSA
OKpydHCaoueco Mupa, NpuMeHeHue J102U4ecKUx, UCCle008amenbCKux onepayull, yMeHull
pabomamu ¢ ungopmayuet).

ba3oBrle nornueckue AeUCTBUSA:

o BBISIBIISITh M XapaKTEepPHU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MaTEeMAaTUYECKHUX
O00BEKTOB, TOHATHUI, OTHONICHHH MEXIYy MOHATHUSAMHU; (OPMYIHPOBATH OIpEACIICHUs
MOHSTHI, YCTAaHABIWBATh CYIICCTBCHHBIN NpPHU3HAK KIACCU(UKAIIMKN, OCHOBAHHS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOJAMMOIO aHAIN3a;

o BOCIIPUHHUMATb, POPMYIUPOBATH U MPEOOPA30BLIBATEH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIaTeNIbHbIE, €IMHUYHbIC, YACTHBIE U OOIINE; YCIOBHEIE;
. BBISBJISITh MAaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOPEYHUS B

dakTax, TaHHBIX, HAOIIOACHUSX U YTBEPXKICHUSX; TIPeAsiaraTh KPUTCPUU JIJISl BHISIBICHUS

3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

e Jle7IaTh BBIBOJBI C MCIIOJB30BAHHEM 3aKOHOB JIOTHUKH, JACIYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUI 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTENIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsIMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APryMEHTALMI0, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

e BbIOMpaTh cHocoO penieHus y4eOHOM 3adaud (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIoUpaTh Hanbosee MOoAXOIAIUN C YUETOM CAMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBrle nccnenoBaTeIbCKUE JICHCTBUS:

® [UCIIOJIb30BaTh  BONPOCHI  KAaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  I1O3HaHHUS;
dhopmynupoBaTh BOMPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHUE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHUPOBATh THIOTE3Y, APTYMEHTHUPOBATH CBOKO IMO3HUIIUIO,
MHEHHE;

® [IPOBOJUTH CaMOCTOSTEIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEOBaHUE TIO
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YecKoro oO0beKTa, SBJICHHS, IMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXITY 00BEKTaMH, SIBIICHUSIMU, TIPOIECCAMU;

® CaMOCTOATENbHO (opmynupoBaTh 0000IIEHHS W  BBIBOJABI IO  pe3yibTaTaMm
MPOBEIEHHOTO HAOJO/IEHHUs, UCCIIEIOBAHUs, OLICHUBATh IOCTOBEPHOCTh MOJYyUYEHHBIX
pEe3yAbTaTOB, BEIBOJOB U 000OIICHUIA;

® T[POrHO3UPOBATH  BO3MOXKHOE  pa3BUTHE Mpolecca, a TakKKe  BbIJIBUIaTh
MPEAMNOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ota c undopmarueii:

® BBISBIATH ACPUIIUTHI HH(DOPMAIINH, TAaHHBIX, HEOOXOIUMBIX I OTBETA Ha BOMPOC H

JUTS peIlICHUs 3a1a4H;
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e BbIOMpaTh MHGOPMALMIO W3 HCTOYHUKOB pPAa3JUYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEeMAaTH3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIIMIO PA3IMYHBIX BUIOB U (GopM
MIPE/ICTABIICHUS;

® CTPYKTYpUpOBaTh HWH(MOpPMALMIO, TMPEACTaBIATh €€ B pa3InyHbIX (opMax,
WLTIOCTPUPOBATH Ipaduuecku;

® OIICHMBATh HAAEKHOCTh HH(OPMAIMM 10 CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM

KPUTEPHSIM.
2) Vuusepcanvuvie KOMMYHUKAMUGHDbLE oeticmeusi, obecneyusarom
CPOPMUPOBAHHOCb COYUATILHBIX HABLIKOE 00YUAIOUWUXCSL.

OO0urenue:

® BOCHPHHHMMATH U (POPMYJIHUPOBATH CYKIAECHUS B COOTBETCTBUU C YCIOBUSMH U LIEISAMHU
oOUIeHMs; SICHO, TOYHO, IPAMOTHO BBIPAaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUSI TI0 X0y PEIIEHUs 3a/1a4yi, KOMMEHTHUPOBAThH
ITOJIyYEHHBIN pe3yJIbTarT;

® B X0j1€ 00CYXJEHHS 3aJ1aBaTh BOIIPOCHI IO CYLIECTBY O0CYKIaeMOU TEMBbI, IPOOIJIEMBI,
pemaeMoM  3aJayM, BbICKAa3bIBaThb WJIE€W, HAllEJICHHbIE Ha IOUCK pEILEHUs;
COTIOCTABJIATh CBOM CYXIEHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapy»KUBaTh pa3anuKe U CXOJICTBO NMO3UIMI; B KOPPEKTHOU popme hopMyInpoBaTh
pa3Horiacusi, CBOM BO3PaKEHUS;

® TMIPEJCTaBISATh PE3yJbTAThl PEIICHUS 3aJ]auM, SKCIIEPUMEHTA, UCCIIEI0OBAHHUSA, TIPOEKTA;
CaMOCTOSITEIbHO BBIOMpaTh (hOpMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAIuu U
0COOEHHOCTEHN ayTUTOPHUH.
CoTpyIHHUYECTBO:

® TOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M MHIWBUIYAIbHON pabOTHI
IpU pelIeHWH Y4eOHBIX 3ajJad; NPUHUMATh Ieb COBMECTHOH JesTeIbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pachpenensTh BuAbl padoT,
JIOTOBApUBAThCS, OOCYXIaTh MPOIECC W pe3yiabTaT padoThl; 00001aTh MHEHUS
HECKOJIbKMX JIFOJICH;

® yYacTBOBAThH B IPYMIOBLIX popmax paboThI (0OCYX IeHHS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbl» M HWHBIE); BBINOJHATH CBOK YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEHCTBUS C APYTMMM YJI€HAaMU KOMAaHJbl; OLIEHHMBATh KayecTBO CBOEro BKJaJa B
O0IIMK TPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHUSL.

3) Vhusepcanvnvie pezynamuenvie Oevicmeus, obecneyusaiom Gopmuposatue
CMBICTIOBBIX  YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzarus:
COCTABJIATH IUJIaH, AITOPUTM PELICHUs 3a/la4M, BHIOUPATh CIIOCO0 PEHICHHS C Yy4ETOM
UMEIOIIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM HH(OpMaIIIH.
CaMOKOHTpOIIb:

® BIAJCTh HABBIKAMHM [103HABATEIHHOW pEeQIEKCUU KaK OCO3HAHMS COBEPIAEMbIX
JNEHUCTBUI M MBICIUTENbHBIX MPOILIECCOB, UX PE3yJbTAaTOB; BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTpPOJISL Mpollecca U pe3ylbTara pelieHHs MaTeMaTH4eCKOu
3a/1a4u;

® [IpeABUJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTbH NPHU PEIICHUM 3aJa4M, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX, HAalJIEHHBIX
OLMOOK, BBIBIIEHHBIX TPYJIHOCTEN;
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OLIEHMBaThb COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSM, OOBSICHATH IPUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHS! PEe3yJbTaTOB JESATENbHOCTH, HAXOAWTh OIIUOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATbHI

K xonmy oOyuenns B 10 kiacce oOydJarommuiicsi TIOMYyYUT CICAYIONTUE
IPEIMETHBIE PE3yIbTATH:

Yucjia ¥ BBIYUCICHHSA:

OTIEPHPOBATH MOHATHIMHE: PAlMOHATBHOE U ACHCTBUTEIBHOE YMCIIO0, OOBIKHOBEHHAS H
JecsiTUYHast 1poOb, MPOLEHTHI;

BBINOJIHATH apu(PMETUUYECKHUE ONepaliy ¢ PalMOHAIBHBIMUA U JAEHCTBUTEIbHBIMU
YHCIIaMU;

BBITIOTHATG TPUONVMKEHHBIE BBIYHCICHUSA, WCIONB3YysS TpaBujia OKPYTIICHUS,
JieNaTh MPUKUIKY U OLIEHKY pe3ysbTaTa BhIYMCICHUIH;

ONepUpOBaTh MOHATUSMU: CTENEHb C LIEJBIM IOKa3aTejaeM, CTaHxapTHas (opma
3ayiCy  JICMCTBUTENBHOTO 4HCIA, KOPEHb HATypaJbHOW CTEMEHH, WCIOIb30BaTh
HOJIXOASILYI0 (OpMY 3aITUCH IEHCTBUTEIBHBIX YUCEN IS PELICHHSI MPAKTUYECKHUX 3a/1a4
U NIpEe/ICTaBJICHUS JaHHbIX;

OTIEPHPOBATH TOHATHSMH: CHHYC, KOCHHYC M TAaHT€HC INPOMU3BOJIBHOTO YTJIa,
UCTIOJBh30BAaTh 3aMUCh IMPOU3BOIBHOTO yIia Yepe3 OOpaTHbIE TPUTOHOMETPUUIECKHUE
GyHKITHH.

YpaBHeHHs] U HEPABEHCTBA:

OTEPHpPOBATh  MOHATHUSAMHU:  TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,  IIEJOE,
palnMoHalbHOE, HWPPALMOHAIBHOE YypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE;

BBITMIOJIHATG ~ MPEOOPAa30BaHUs TPUTOHOMETPHUYECKUX  BBIPQKCHWH W pemarhb
TPUTOHOMETPUYECKHE YPAaBHEHUS;

BBINOJIHATH MPEOOPa30BaHUs LIEbIX, PAIMOHATBHBIX U UPPALMOHAIBHBIX BBIPAKEHHIH
U peliaTh OCHOBHBIE THIBI LIEJBIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX YpaBHEHHH U
HEPaBCHCTB;

NPUMEHATh ypaBHEHHs] M HEPABEHCTBA Ul PEIIEHUS MaTeMaTUYEeCKHX 3aaad U
3a/1a4 U3 pa3InYHbIX 00JacTei HaAyKU U PEeabHOM JKU3HHU;

MOJICTUPOBATh PeabHbIC CUTYAIIMH HA S3BIKE alnreOphbl, COCTABIATH BHIPAKEHUS,
ypaBHEHUS, HEPaBEHCTBA IO YCIOBHIO 3aJadd, WCCIENOBaTh IOCTPOCHHEIC
MOJIEJIN C MCTIOJIb30BAaHUEM arrapara ajareopsl.

DYyHKIUH ¥ rpaPuKH:

ONIEpHPOBATh MOHATUAMHU: (QYHKIHS, CHOCOOBI 3amaHusi (QYHKIHH, OO0JIACTh
OTIpe/ieJICHUs 1 MHOKECTBO 3HaUeHUH (QYHKINH, rpaduK PyHKINU, B3AUMHO OOpaTHBIE
byHKIMY;

OTIEPHPOBATh TMOHITHAMH: YETHOCTh M HEYETHOCTh (PYHKIWH, HYIH (QYHKIIHH,
NPOMEXYTKH 3HAKOTIOCTOSIHCTBA; HCIIOJIb30BaTh Trpaduku (YHKIUA I pelIeHus
YpaBHEHUH;

CTPOMTHh M 4YHUTaTh TpaduKd JUHEHHOW (QYHKIHMH, KBaJpaTUYHON (YyHKIUH,
CTETICHHOM (DYHKITUU C LIEJTBIM ITOKa3aTesIeM;

MCTIOJB30BaTh TpapuKu (PYHKIUH Ui MCCIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN
OpU PeUIeHUH 3a7ad U3 IPYrHX Y4eOHBIX MPEAMETOB U PEaTbHOM JKU3HU, BBIPAXKATh
(bopMynamMu 3aBUCUMOCTH MEX1Y BEJIMYMHAMH.
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Hauyaia MmaTeMaTH4YeCKOI0 aHAJIHN3A:
ONEPUPOBATH MMOHATHIMU: MOCJIE/IOBATEIBHOCTD, apudmeTraeckas u
reoMeTprUYECKas NPOTrPECCHH;

OTIEPHPOBATh TMOHATHAMHU: OCCKOHEYHO YOBIBAIOIIAs T'€OMETPHYECKas IPOTpeccus,
cyMMa  OECKOHEYHO  yOBIBAlOIIEH  T€OMETPUUYECKOM  IMPOTPECCHH, 3a/JaBaTh
MOCJIEIOBATEILHOCTU PA3IUYHBIMU CIIOCO0AMU; UCIIOJIH30BATh CBOMCTBA
MOCJIE/IOBATEIbHOCTEN Y IIPOrpeCcCUil JUISL  PELICHUS peabHBIX 3a71a4
MPUKJIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSMHU: MHOXKECTBO, ONEpPAlMM HAJl MHOXECTBAMH; HCIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM amnmapar JJis OMUCAHUS PEaTbHBIX
IPOIIECCOB M SBJICHUHN, MpHU pEIICHUU 3a7ad U3 JAPYTruX Y4YeOHBIX IPEAMETOB;
ONEPUPOBATH MMOHATUSIMU: ONPEJICIICHUE, TEOPEMA, CIEICTBUE, T0KA3ATEIBCTBO.

K xonmy oOydenus B 11 kjacce oOydJaromiuiics TMOJYYHT CICAYIOIIHE

IpeIMETHBIE pe3yJIbTaThl:
Yuciia ¥ BBIYHCICHUS:

ONEepUpPOBATh MOHATHIMU: HATypaJbHOE, LIEJI0€ YMCIIO, UCIOJIb30BaTh MPU3HAKU
JIETUMOCTH LIEJIBIX YUCEN, Pa3I0KEHUE YMCIIa Ha MPOCThIE MHOXKHUTEIHU ISl PELICHUS
3aJ1a4; ONEepUpPOBATh MOHATUEM: CTENEHb C PAllMOHAJIBHBIM [MOKA3aTeNIeM; OEPUPOBAThH
HOHITHUAMMU: JIOTapu(M YUCIa, JECITUUHbIE U HATYPaJIbHBIE JIOTaPU(PMBI.

YpaBHeHUs1 U HEPABeHCTBA:
NPUMEHITh CBOMCTBAa CTENEHU i MNpeoOpa3oBaHUs BBIPAXKEHUH, ONEpUPOBATH
HNOHATHSMH: IOKa3aTeIbHOE YpPAaBHEHHE M HEPABEHCTBO, peEIIaTb OCHOBHBIE THUIIBI
NOKa3aTeNbHBIX YPABHEHUH U HEPABEHCTB; BBIMOJHATH MPEOOpPa30OBaHUS BBHIPAKEHHM,
coJieprKaIluX JJorapu(mbl, ONEepUpPOBaTh MOHATHAMHU: JIOTApU(PMHUUECKOE YpaBHEHUE U
HEPABEHCTBO, PEIlaTb OCHOBHBIE THUIIbI JIOTAPU(PMUYECKUX YPABHEHUU U HEPABEHCTB;
HAXOJUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
ONEpUpOBaTh TMOHATHUSAMM: CUCTEMA JIMHEMHBIX ypaBHEHUH M €€ pelIeHHe,
MCII0JIb30BATh CUCTEMY JINHEHHBIX YPAaBHEHUN JUIsl pELICHMs] IPAKTUUECKUX 3a/aY;
HaXOJUTh PELIEHUS IPOCTEHIINX CUCTEM U COBOKYITHOCTEW pAllMOHAJIBHBIX YpaBHEHMM
Y HEPaBEHCTB;

MOJICTTUPOBATh pealbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISAThH
BBIP@XCHUSA, YpaBHEHUSA, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHIO 3aJayd,
MCCJIEIOBATh MMOCTPOSHHBIE MOJIETN C UCTIOJIB30BAHUEM arapara aiareopsl.

DyHKUUH ¥ TpaPUKH:

OTIEpPHPOBATH MOHATUAMU: IEPUOANYECKAs PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIUU, TOYKH DJKCTpeMyMa (YyHKIHMM, HauOosblllee U HAaUMEHbIlee 3HAYCHUS
(GYHKINK HA TPOMEXYTKE, UCHOIB30BaTh UX AJIS MCCIeNOBaHMS (DYyHKIMH, 33JaHHOM
rpaduKoM;

ONEepUPOBATh MOHATHAMHU: TpapuKd TOKA3aTeIbHOMW, Jorapudmuueckon u
TPUTOHOMETpPUYECKUX (YHKIUH, HM300pa)kaThb HMX Ha KOOPJAMHATHOW IJIOCKOCTH H
MCIIOJIb30BATh JUIsl pELIEHUS] YPaBHEHUI U HEPABEHCTB;

n300pakaTb Ha KOOPJIMHATHON IUIOCKOCTH TpapuKd JIHHEWHBIX YpaBHEHUUN
Y MCTIOJIb30BATh UX ISl pELICHUS] CUCTEMbI TMHEHHBIX YpaBHEHUMH;

MCTIOJIB30BaTh TpapuKu (PYHKUIUH U1 UCCIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEN
U3 IPYruX y4€OHBIX AUCLUILIMH.

14



Havasia MaTeMaTH4eCKOro aHajau3a:

ONEpUpPOBATH IOHATUSMU: HENpEPbIBHAS (QYHKIMs, NPOU3BOAHAS (YyHKLUH,
UCIIOJIb30BATh T€OMETPUYECKUA M (PU3NYECKUNA CMBICH MPOU3BOJHOM ISl PEIICHUS
3ajady;

HaXOJIUTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMM, BBIYUCIATH HPOU3BOAHBIC
CYMMBI, IPOU3BENICHNUS, YACTHOTO (DYHKILIN;

WCIIOJIb30BaTh MPOU3BOAHYIO JJIsl HMCCIENOBaHUS (YHKUMH HAa MOHOTOHHOCTH
U 3KCTPEMYMBI, IPUMEHSATh PE3Y/IbTaThl HCCIEIOBAHUS K IOCTPOECHUIO I'paUKOB;

WCIIOIb30BAaTh IMPOM3BOAHYIO JUIA HAxXOXACHUS HAWIy4dlIEero pEIICHUS B
IIPUKJIAHBIX, B TOM YUCJIE COUUAIBHO-3KOHOMHUYECKHUX, 3a4a4aX;

olepupoBaTh  MOHATHUAMHU:  IMEpBOOOpa3Has W MHTErpaj,  I[OHHUMATh
reOMETPUYECKUN U PU3NYECKUI CMBICT MHTEIrpaa;

HaXOJUTh IHEPBOOOpA3HbIE AIIEMEHTAPHBIX (QYHKUUN, BBIUUCIATH HWHTETpall
no popmyne Herorona—JIeiOouua;

pelmars NpUKIAagHble 337Ja4yd, B TOM YHCIE COLHUAIBHO-D’KOHOMHYECKOIO H
(u3n4ecKoro xapakrepa, CpeACTBAMUA MaTEMATUYECKOIO aHAIIN3A.
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BOCIIMTATEJIbHBIF KOMIIOHEHT

C yuérom nporpammbl Bocriutanusi MbOY «CIHI Nel4y peanuzaiids BOCIHTATEIIBHOTO
MOTEHIINAJIa YPOKa OCYIIECTBIISIETCS 10 CICTYIOIINM HalPaBICHUSIM:

-Opranu3anus padoThl ¢ IeThbMU Kak B o(JaiiH, Tak ¥ OHJIaiH Gopmare;

-YCTAaHOBJICHHUE JIOBEPUTENIbHBIX OTHOIIEHHM MEXAYy YYHMTEIEM M €ro y4eHHUKami,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHUSITUIO Y4YallUMUCS TpeOOBaHUNW U TPOCHO
yuuTess, TNPUBICYEHUIO WX BHUMAHUS K OOCYXKJaeMoil Ha ypoke HH(OpMaIuw,
aKTUBU3ALMK UX TIO3HABATEIbHOMN JAESTENILHOCTH;

-Mo0YyXJ€HNE IIKOIBHUKOB COOMIOAATh HAa ypOKE OOLIENPUHATHIE HOPMBbI MOBEICHMUS,
npaBwiia OOMICHHS CO CTapmUMU (YYUTENISIMH) M CBEPCTHUKaMU (IIKOJIbHUKAMU),
NPUHIMIBl y4eOHONW AUCHUIUIMHBI U CaMOOPTraHM3aIldd, COTJIACHO YCTaBa UIKOJIBI,
[TpaBuiiamM BHYTPEHHETO paclopsiKa IKOJIbL;

-HCTIOb30BAaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUs ydeOHOro mpeameTa
yepe3 JEMOHCTPAIUIO JETSIM IMPUMEPOB OTBETCTBEHHOTO, T'PaXKIAHCKOTO IOBEICHUS,
NPOSIBJICHUSI YETIOBEKOIIOOMS U 100pOCEPIEYHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIINX
TEKCTOB I YTEHUsI, 3a7a4 JJi PEIICHUs, KEMCOB U AUCKYCCHIA;

-IIpUMEHEHUE Ha YPOKEe MHTEPAKTUBHBIX (OpM pabOThl yHAIIUXCs: MHTEIIEKTYaIbHbBIX
urp «YMHHUKH W YMHUIBD», BUKTOPHUHBI, TECTUPOBAHHE KEHCHI, CTUMYIUPYIOIINX
MO3HABATEIbHYI0 MOTHBALMIO LIKOJIBHUKOB; JHUCKYCCHUM, KOTOpBIE HAOT Yy4alluMCS
BO3MOKHOCTb MPUOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOra; TPYIIIOBOM
paboTel WM paboThl B Mapax, KOTOpPbIE y4aT IIKOJHHHUKOB KOMAaHIHOW paboTe u
B3aMMO/JICHCTBUIO C JPYTHUMH JIE€TbMU;

-OJIMMIMA/Ibl, 3aHUMATEIbHbIE YPOKM U NSATUMUHYTKH, YPOK-JEJNOBas Hrpa, ypoK —
NyTelIecTBUE, YPOK  MacTep-Kiacc, ypOK-UCCienoBaHMEe W JAp.  Yd4eOHo-
pas3BiekaTenbHble Meponpuatus (KoHKypc-urpa «IIpenMeTHbIit KpoccBOpa», TYpHUD
«CBOsSI WUrpa», BUKTOPUHBI, JUTEpAaTypHash KOMIO3MUIMUS, KOHKYPC Ta3eT U PUCYHKOB,
AKCKYypCHs U 1Ip.);

-BKJIIOYEHHE B YPOK UI'POBBIX IPOLEAYP, KOTOPbIE IOMOTAIOT MOAAEpKATh MOTHUBALIUIO
JIeTel K MOJIYYeHHUIO 3HAHUM, HaJla)KMBAHUIO MMO3UTHUBHBIX MEXINYHOCTHBIX OTHOILIEHUHN
B KJIacce, IOMOTal0T YCTAHOBJIEHUIO JO0OpoKenaTelbHOl aTMocdepbl BO BpeMs YpOKa;
MHTEJUIEKTYAJIbHBIX UT'P, CTUMYJIUPYIONIMX MMO3HABATEIFHYIO MOTHUBALIMIO IIKOJIBHUKOB.
[Ipenmetnbie Boimycku 3acefanus kiyba «Uro? I'me? Korma?», Openun-punra, urpa-
MPOBOKAIIHS, UTpa-sKCIEePUMEHT, urpa-eMOoHCTpalus, UTpa-cocTsI3aHue,
JUIAKTUYECKOro TeaTpa, TIJle TIONYYeHHbIE Ha YpOKE 3HAHHUS OOBITPBHIBAIOTCA B
TeaTpalbHBIX TOCTAHOBKAX;

-opranuzanus me@cTBa MOTHUBUPOBAHHBIX M JPYAMPOBAHHBIX Yy4YallUXCS HaJ UX
HEYCTEeBAIONIMMHU OJHOKJIACCHUKAMHU, JAIOIIEro IIKOJbHUKAM COLIMAJIbHO 3HAYUMBIH
OTIBIT COTPYIHUYECTBA U B3aUMHON TTOMOIIIH;

-MHULIIMMPOBAHUE W TMOAJIEPKKA HCCIEN0BATEIbCKON JESTEIBHOCTU UIKOJIBHUKOB B
paMKax pealu3allil WMHU HWHIUBUAYaJbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX
IPOEKTOB, TIOMOTAET MPUOOPECTH HABBIK CAMOCTOATEIHHOTO PEIIEHUS TEOPETHIECKOM
npobnembl, oopmieHUsI COOCTBEHHBIX WAEH, HABBIK YBOKUTEIHHOTO OTHOIIEHUS K
YyXKUM UjesiM, 0(OpPMIIEHHBIM B paboTax APYrux MccienoBaTesnei, HaBbIK MyOJIUYHOTO
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BBICTYIUICHUSI TIepe] ayIAUTOpHUEd, apryMEHTHUPOBAHHS M OTCTAMBAHHUS CBOEH TOYKHU
3peHus;

-CO37IaHNe TUOKOW M OTKPBITOM cpenbl OOyYeHWs W BOCIUTAHUS C HCIIOJIB30BAHUEM
TaJKETOB, OTKPBITBIX OOPa30BaTENbHBIX PECYPCOB, CHUCTEM YIPABICHUS TO3BOJSIET
co31aTh ycIoBHs I peanusanun nposo3raameHabix KOHECKO Benymux nmpuHINTIOB
obpazoBanus XXI Beka: «oOpa3oBaHHe Ui BCEX», «00pa3oBaHHE 4Yepe3 BCIO KHU3HBY,
o0pa3oBaHuE «BCETa, BE3/IE U B JIIOO0E BPEMSI».

VY oOyuaromuxcsi pa3BUBAIOTCS HABBIKM COTPYAHUYECTBA, KOMMYHUKALIUH, COL[HATIBHOI
OTBETCTBEHHOCTH, CIHOCOOHOCTh KPUTHUYECKH MBICIUTH, OMNEPATHBHO M KaueCTBEHHO
pemaTh MpoOIeMbl; BOCITUTHIBAETCS IIGHHOCTHOE OTHOIICHUE K MUPY.

IIpoexkTHasi 1eATEJBHOCTh B IIKOJIE SBIISETCS aKTyaJlbHBIM 00Opa30BaTEbHBIM

METOJIOM, OH pelllaeT O4Y€Hb BaJKHbIE yueOHbIE 1eNH U 3a1aun. Opranu3aius MpoeKTHOM
JESATETLHOCTH B IIIKOJIE TIOMOTAET BOCIUTAHUIO CAMOCTOSITEIbHOCTH, MHUIIHATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBAINH U 3()PEKTUBHOCTH yueOHOMN NEesSTEIHHOCTH.
B pesynbprare opraHuzanii TPOEKTHON JESTENILHOCTH OOydYaroIliuecs OBJIAACIOT
YMEHHEM TPUHUMATH PEIICHHS, B CUTYallUsAX HEONMPEACIIEHHOCTH. YUCHUKH IOIydaT
BO3MOKHOCTb Pa3BUBATh CIIOCOOHOCTh K BBHIOOPY HECTAHJAPTHBIX PEIICHUMN, MOUCKY U
OCYIIECTBJIICHUIO HanOO0JIee MPUEMIIEMOTO PEIIICHHUS.
VYyamuMcs MOXXKHO PEKOMEHJIOBaTh HamucaTth pedeparsl; 3allUTUTh MPOEKT (CIUCOK
TEM MOXXET OBITh COOOIICH 3a paHee, YTOObl YUCHUKH MOTJIM BOCIIOJIB30BAThCS MIPABOM
BBIOOpA TEMBI HITH JIAXKE CYMEIH TPEUI0KUTh CBOM COOCTBEHHBIC «CBOOOHBICY TEMBbI).
PaGora nax pedeparoM u MPOEKTOM MOKET OBITh CYry00 WHAMBHUAYaJIbHOW, HO HE
HCKJIIOYAIOTCS TEMBI, TPEJAHA3HAYEHHBIE I BBINOJIHEHUS HEOOJBIION TPYINION
yueHukoB. [lo pesympTaTam paboThl Haa pedepaTtoM UM MPOSKTOM YyUaIluMCs
MPeAaraloT BBICTYIUTH C JOKIAJ0M Ha YPOKE WM MPUHATH YYacTHE B JUCKYCCUU WU
mucnyre. Bce 3TO JOMKHO OBITH COOTBETCTBYIOIIUM OOpPa30M OIIGHEHO YYHTEJIEM.
[Ipuyem oreHka BBICTABISETCS OJHA 3a BCIO PabOTy, WJIM HECKOJBKO, 3a KaXIYIO
MPOJICTIAaHHYIO paboTYy.

IlepeyeHb TeM MHANBHAYAJIbHBIX IPOEKTOB M0 NpPeIMeTy
«AJiredpa 1 HaYyaJ1a MaTeMAaTHYECKOI0 AHAJIU32»

. AnreOpa 1 Havaja aHaju3a B YEPHOM MeTaLTypruu

. ApkQYHKIIMY B ypaBHEHUSIX U HEPABEHCTBAX

. AcUMIITOTHI TPapUKOB TPOOHO-PATMOHATHLHON (PYHKIINU

. BBenenue B Mup (paxtopuanos

. BeIroiHO 7111 5KUTH B 1OIT?

. Berancnenne HanOoIBIINX M HAUMEHBIINX 3HAYCHUH QyHKIINA

. 'pammaTuyeckue HOpPMbI COBPEMEHHOTO PYCCKOT'O SI3bIKa HAa YPOKax
MaTeMaTHUKH

8. I'paduku BOKpyT Hac

9. 3arpsi3HeHUEe OKpYyXKarolllel cpeibl: reorpapuuecKkuii 1 MaTeMaTUYeCKUn
aCIIeKT

10. 3amaun Ha HaubosbIIIee M HAUMEHBIIIee 3HAaUE€HHE BEIMYMH U METOJIbI UX
pereHus

NN kW
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11.
12. Mcnionp30Banue HCTOPUYCCKOI'O U KPaCBCAUCCKOIoO MaTcpuajia Ipu

3HaKoMoOe 1 Hen3BecTHOE uncio [u

HN3Y4YCHHUU MATCMATHUKH

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.

KowmrnekcHblie uncna, uctopus BO3HUKHOBEHHUS

Kpenutsl B %U3HU COBPEMEHHOTO YEJIOBEKA

Jlorapudm u ero ucropus

Maremaruka B Moeii Oyaytiei mpodeccuu

Maremarnka BOKpYT Hac

Marematnueckue uyzeca U TaiHbl

[TonsiTne nepuoanyueckoi GyHKIUN

[TocTpoenne rpamKoB CIOKHBIX (HYHKUIUN

[Ipenensl. HenpepbIBHOCTE (yHKIIHIMA

[IpuMeHeHne MPOr3BOAHOM K UCCIIC0BAHUIO (PYHKITUI
Pa3Butue nouatus "0eCKOHEUHOCTD'" B MaTeMaTHKe
Tpuronomerpuueckre ypaBHEHHS U CIIOCOOBI MX PEIlIeHUs
Pa3BuTne nousaTus "6€CKOHEUYHOCTH" B MaTEMaTHKE

CBs3b MAaTEMATHKH C IPYTUMH HAYKAMHU

CriocoObI 3a1aHUs ¥ CBOMCTBA YHUCIIOBBIX MOCTIEA0BATEILHOCTEM
[TonsTHe MIeproaNIECKON (YHKITMH

Tpeyronsuuk [lackais

@YHKINU B OKPYXKAOIIEM MUPE

18



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTu
yeckue
padoTsI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE PeCypChl

MmuoxectBa palMOHAJIBHBIX u
NENCTBUTENbHBIX quCell. PanmnonanpHbie
YpPaBHEHUS U HEPABEHCTBA

Oynkuuu u rpaguku. CreneHb C LEIbIM
NIOKa3aTeseM

14

Ypok 15. aencTBuTeIbHbIE YNCAA -
Anrebpa 1 Hayasla MaTemMaTUYECKOro
aHaam3a - 10 knacc - Poccuiickan
3/1eKTPOHHaA Wwkona (resh.edu.ru)

YpoK 3. KBagpaTHble YPaBHEHUSA,
HepaBeHCTBa U UX cUCTeMbI - Anrebpa u
Hayaaa MaTeMATUYECKoro aHaamsa - 10
KJ1acc - Poccuiickaa a1eKTpoHHas WKoa
(resh.edu.ru)

Bunaeoypoku - Poccuiickas a/1eKTpOHHas
wKona (resh.edu.ru)

Buaeoypoku - PoccnmncKkas aneKTpoHHasn
wkona (resh.edu.ru)

ApudpmeTnueckuii KOopeHb N—0il CTENeHHu.
HppannonainbHble ypaBHEHUS U HEPABEHCTBA

DopmyJibl
TpuronoMerpuu. TpuroHomerpuyeckue
ypaBHEHUS

18

22

YpoK 16. apudmeTn4ecKkmin KOpeHb
HaTypa/ibHOM cTeneHn - Anrebpa u
Haya/la MaTeMaTMYECKOro aHaamsa - 10
Knacc - PoccniMcKkan 3/1eKTPOHHas LWKoa

(resh.edu.ru)

Ypok 37. dopmy/ibl NpUBEAEHUS -
Anrebpa 1 HaYyana maTeMaTUyeckoro
aHanamsa - 10 knacc - Poccuiickan
3/1IeKTPOHHanA Wwkona (resh.edu.ru)

Ypok 35. popmy/ibl ABOMNHOIO aprymeHTa
- Anrebpa 1 Ha4yana maTeMaTUYecKkoro
aHanmsa - 10 knacc - Poccuiickan
3/1IeKTPOHHanA wkona (resh.edu.ru)
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https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/tv-program/archive/274
https://resh.edu.ru/tv-program/archive/274
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/

YpoK 7. npeaen nocneaoBaTtebHOCTY -
Anrebpa 1 Ha4yas1la MaTEMATUYECKOTO

ITocnenoBaTeIbHOCTH U MIPOTPECCUU 5 aHasnsa - 11 knace - Poccmiickas
3JIEKTPOHHas Wwkona (resh.edu.ru)
Buaeoypoku - PoccmnincKas aneKTpoHHasa
[ToBTOpenne, 0000IIEHUE, CHUCTEMaTH3AIIM 3 wkona (resh.edu.ru)
3HAHUU Bunaeoypoku - Poccuiickas a/1eKTpoHHas
wkona (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/tv-program/archive/274
https://resh.edu.ru/tv-program/archive/274
https://resh.edu.ru/tv-program/archive/316
https://resh.edu.ru/tv-program/archive/316

11 KIIACC

Ne
n/n

HanmeHoBaHue pa3/ie/ioB H TEM NPOrPaMMBbI

KoaunuecTBO 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

IMpakTuy
ecKue
padoThI

JyiekTpoHHbIE (LU pPOBbIE)
o0pa3oBaTesbHbIE PeCypChl

Crenenp ¢  panuOHAJIbHBIM
[TokazarenpHast  QyHKIHS.
yYpaBHEHUs U HEPAaBEHCTBA

IIOKa3aTelIEM.
Iloka3arenbHble

12

YpoK 17. cTeneHb € pauMoHaAbHbIM U
OeNCTBUTENbHbIM NoKasatenem - Anrebpa u
Ha4ya/Jla MaTemMaTUyecKoro aHaaunsa - 10 kaacc -
Poccuiickas aneKTpoHHas wkona (resh.edu.ru)

Jlorapudpmuueckas byHKIHS.
Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

12

Ypok 26. norapudmmnyeckas GyHKUUSA -
Anrebpa 1 Hayana MaTeMaTUMYECKOro aHa/m3a -
10 Kknacc - Poccminckas a1eKTPOHHasA WKo/a
(resh.edu.ru)

YpokK 27. norapudmmyeckme ypaBHeHUS -
Anrebpa 1 Hayaaa MaTeEMaTUYECKOro aHa/M3a -
10 Kknacc - Poccuinckas aN1eKTPOHHaA WKOo/a

(resh.edu.ru)

Tpuronomerprudeckne QyHKIUH U UX rpaduKH.
Tpuronomerpuyeckre HepaBeHCTBA

Ypok 3. cBoicTBa U rpaduK yHKLIMM Y=COSX -
Anrebpa 1 Hayana MaTeMaTUYECKOro aHaM3a -
11 Knacc - PoccuiicKas 31eKTPOHHas WKona
(resh.edu.ru)

Ypok 4. cBocTBa U rpadmk GYHKLUMM Y=SinX -
Anrebpa 1 Hayana MaTEMaTUYECKOrO aHa/M3a -
11 Knacc - PoccuiicKas 31eKTPOHHas WKona

(resh.edu.ru)

IIpousBoaHas. [IpumeHneHne Mpou3BOIHOM

24

Ypok 13. npon3BoAHbIE 31E€MEHTAPHbIX
dYHKUNM - Anrebpa 1 Havana
MaTeMaTMYeCcKoro aHaam3a - 11 knacc -
Poccuiickan anekTpoHHasa wkoaa (resh.edu.ru)
YpoK 19. peweHure 33434 C TOMOLLbH
npoussoaHou - Anrebpa 1 Hayana
MaTeEMaTMYEeCKoro aHaam3a - 11 knacc -

21



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

Poccuiickaa anekTpoHHasa wkona (resh.edu.ru)

5 WuTerpan u ero npuMeHEHHS

YpoK 25. npumeHeHne nHTerpaaos ans
peLleHns reoMeTpUYeCcKnX U GuUsnyeckmx
3a4a4d - Anrebpa 1 Ha4ana MaTeEMaTUYECKOTO
aHaamsa - 11 knacc - Poccuiickan a1eKTpOHHas
wkona (resh.edu.ru)

6 Cucrembl ypaBHEHUH

12

YpoK 25. pelieHne cMctem ypasHEeHUN BTOPOM
cTeneHu - Anrebpa - 9 Knacc - Poccuiickas
3/IeKTPOHHasA wKona (resh.edu.ru)

7 HaTypaJ'ILHHe " OCJIbIC YHUCiIa

[ToBTOpeHne, 0000mEeHNEe, CHUCTEMATH3AIUS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

18

102

Buaeoypoku - PoccuincKkas aneKTpoHHas
wkona (resh.edu.ru)

Buaeoypoku - PoccuincKkas aneKTpoHHas
wkona (resh.edu.ru)
Buaeoypoku - Poccninckan 3/1eKTpoHHas
wkona (resh.edu.ru)
Buaeoypoku - Poccninckan 3/1eKTpoHHas
wkona (resh.edu.ru)
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https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/subject/lesson/1999/start/
https://resh.edu.ru/tv-program/archive/696
https://resh.edu.ru/tv-program/archive/696
https://resh.edu.ru/tv-program/archive/278
https://resh.edu.ru/tv-program/archive/278
https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/tv-program/archive/415
https://resh.edu.ru/tv-program/archive/415

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KITIACC
Ne KosnnyectBo 4yacos
Il/-l] Tema ypoka Beero Konrposbubie IIpakruyeckue Hata usyvenus
padoThI padoThI
1 MHoecTBO, Omepaluu HaJl MHOYKECTBaMHU. 1
Huarpammbl Ditnepa—Benna
Pannonaneupie umucna. OOBIKHOBEHHBIE U
2 JECATHYHBIC TPOOH, TIPOIICHTHI, 0ECKOHEYHBIE 1
NEePUOANYECKHE TPOoOH
Apudmernueckue orepanuu c
3 palMOHAIbHBIMU YHCIIAMU, NpeoOpa3oBaHUs 1
YHCIIOBBIX BBIPAKEHUN
[Ipumenenue npoOeii U MPOIEHTOB JUIS
4 pemeHuss NMPUKIAIHBIX 334a4 U3 Pa3jIudHbIX 1
oTpacJieil 3HaHUM U peaabHOU KU3HU
[Ipumenenne npoOell U MPOIEHTOB JUIS
5 pEelIeHUs] MPUKIAIHBIX 3a/1a4 U3 PA3TUYHBIX 1
OTpaciell 3HaHUM U peabHOU KU3HU
6 JleicTBuTenbHbIE Yucia. PalioHanbHBIE | 1
MPpALMOHATIbHBIE YHCIIa
7 ApudmeTrnueckne ornepanuu c 1
JEHCTBUTEIbHBIMU YUCIIAMH
[IpubnmmkEéHHbIe  BBIYMCICHUS,  IpaBUia
8 OKpYTJIEHUS, IPUKUKA U OLIEHKA pe3yJbTara 1
BBIYMCIICHUI
9 ToxnectBa u TOXJIECTBEHHBIE 1
npeoOpazoBaHus
10 YpaBHEHME, KOPEHb YPaBHEHHUS
11 HepaBeHcTBO, penieHrne HepaBeHCTBA
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12

Meron uHTEpBAJIOB

Pemenne nenbix u ApoOHO-pALMOHATIBHBIX

13 yYpaBHEHUU U HEPABEHCTB
Kontponbhast pa6ora no teme "MHOXecTBa
14 palMOHANBHBIX W JACHCTBUTENBHBIX YHCEIL.
PannoHanbHbIe ypaBHEHUS U HEPABEHCTB"
15 OyHKIUA, CrmocoObl 3amaHus  (QYHKIIHH.
B3aumHo obpaTHBIC HYHKITUU
I'padux ¢yakmuu. O6macTh onpenencHus U
16 MHOKECTBO 3HaueHud Qynkuuu. Hymm
¢ynkuuu. [IpoMexXyTKH 3HAKOITOCTOSIHCTBA
17 YérHble 1 HEUETHBIE (QYHKIIUN
Cremnenb c LEJTbIM MOKAa3aTeJIeM.
18 CranpmaptHas bopma 3aIuCH
JNEHCTBUTENLHOTO Yncia
Hcnonk3oBanue noaxoasieil Gopmsl 3anucu
19 NEHCTBUTENFHBIX ~ YHCENT  JUIA  PEHICHUs
MPAKTUYECKUX 33Jady U  MpeACTaBICHUS
JTAHHBIX
20 Crenennass (QyHKUMA ¢ HaTypajdbHBIM H
1eJIbIM MoKa3aTesieM. E€ cBolicTBa u rpaduk
21 ApudpmeTnueckuii  KOpeHb  HaTypaJbHOMN
CTETIEHU
) Apudmernueckuil  KOpeHb  HaTypaJbHOMN
CTETIeHU
23 CaoiicTBa § apu(pMETHIECKOTO KOpHS
HATYpaJIbHOH CTeTeHn
24 CgoiicTBa } apu(pMETHYECKOTO KOpHS
HATYpaJIbHOH CTETICHN
o5 CgoiicTBa apu(pMETHYECKOTO KOpHS

HaTypaJbHOM CTENEHU

24



JetictBust ¢ apu(pMETHIECCKUMH KOPHAMH N—

26 L
Ol creneHu

7 JeiicTBus ¢ apupMeTHIECKUMU KOPHAMH N—
0i1 cTeneHu

28 JetictBust ¢ apu(pMETHIECCKUMH KOPHAMH N—
O CTEeNIEeHU

29 JeiicTBust ¢ apupMeTHIECKUMU KOPHAMH N—
0i1 cTeneHun

30 JeiicTBus ¢ apupMeTH4ecKUMU KOPHAMH N—
O CTeNIeHU

31 Pemenne wuppanuoHaNbHBIX YpaBHEHHH U
HEPABEHCTB

32 Pemienne uWppanvoOHANBHBIX YpaBHEHUH U
HEPABEHCTB

33 Pemenne wuppanuoHaNbHBIX YpPaBHEHHH U
HEPABEHCTB

34 Pemienne uppanMoOHANbHBIX ypPaBHEHUM H
HEPABEHCTB

35 Pemenne wuppanuoHaNbHBIX YpaBHEHHH U
HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

37 CgoiicTBa u rpaduk KopHs N-0if cTenenu
KonTtponbHas paborta 1o TeMe

38 "ApupmeTrueckuil KOopeHb N—0i CTeneHwu.
Wppaunonanbubie ypaBHEHUS U
HepaBeHcTBa"

39 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO
aprymeHra

40 CuHyCc, KOCHMHYC M TaHIE€HC YHCIOBOIO
aprymeHra

41 ApKCUHYC, apKKOCMHYC U  apKTaHI'€HC

25



YHUCIOBOI'O aprymeHTa

ApKCUHYC, apKKOCMHYC W  apKTaHIeHC

42 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKPYKHOCTB,

43 onpeneeHue TPUTOHOMETPHUYECKUX 1
(YHKLUH YUCIOBOTO apryMeHTa
Tpuronomerpuieckas OKPYKHOCTB,

44 onpeneeHue TPUTOHOMETPHUYECKUX 1
(GYHKIMI YUCIIOBOTO apryMEeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

49 [IpeobpaszoBanue TPUTOHOMETPUUECKHUX 1
BBIPAXKEHUM

50 [TpeoOpa3oBanue TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

51 [Ipeo6paszoBanue TPUTOHOMETPHUUECKHUX 1
BBIPAKECHUI

59 [Ipeo6paszoBanue TPUTOHOMETPUUECKHUX 1
BBIPAKECHUI

53 [TpeoGpa3zoBanue TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

54 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

55 Pemenne TpuroHoMeTpruUECKUX ypaBHEHHUI 1

56 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

57 Pemenune TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

58 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

59 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
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KontponbHast pabora mo Teme "®opmyibl

60 TPUTOHOMETPHH. TpuronomeTrpuueckue 1
ypaBHEHUS"
[TocnenoBaTenbHOCTH,  CIIOCOOBI  3a/IaHUS

61 MOCJIEN0BATEIbHOCTEM. MOHOTOHHBIE 1
MI0CJICIOBATEIIBHOCTH
Apudmerndeckas u reoMeTpHuecKas

6 nporpeccuu. lcmonb30BaHWE TMPOTPECCHH 1
JUISL PEIICHUS] PEaTbHBIX 337a4 MPHKIATHOTO
xapakTepa
beckoHeuHo yObIBarolas reoMeTpUyYecKas

63 MIPOrpeCCHsl. Cymma 0EeCKOHEYHO 1
yOBIBAIOIIECH T€OMETPUUECKON Mporpeccun

64 dopmyna CI0KHBIX MTPOIEHTOB

65 ®dopmyna CIOKHBIX MPOIEHTOB
O0o0menne, cucTeMaTH3amusa 3HaHUH 3a

66 Kypc anreOpbl M Hadajl MaTeMaTH4ecKOro 1
aHaimza 10 kiacca

67 Wrorosas koHTposibHasA paboTa 1
O0o0Omenne, cucTeMaTH3alMsa 3HAHUH 3a

68 Kypc anreOpbl M Hadajdl MaTeMaTHYecKOTro 1
ananm3a 10 kmacca

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KITACC

KoaudecTBO 9acoB

Jrj;ln Tema ypoka Beero Koutponbubie  I[IpakTuyeckue Jata u3y4eHus
padoThI padoThI

1 Crenens C pallMOHAJILHBIM MOKa3aTeleM 1

2 CaoiicTBa cTeneHu 1

3 [TpeoOpa3oBanue BbIpaXKEHUH, COJEpHKALIUX 1
palMOHAJIbHBIE CTEIIEHU

4 [IpeoGpa3oBanue BbIpaKEHUH, COJEPIKALINX 1
palMOHATIbHBIE CTEIIEHU

5 [TpeoOpa3oBanue BbIpaXKEHUH, COJEpHKALIUX 1
palMOHAJIbHBIE CTEIIEHU

6 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

7 [Toka3arenbHblC ypaBHEHHs U HEPAaBEHCTBA 1

8 [Toka3arenbHblC ypaBHEHHs U HEPAaBEHCTBA 1

9 [Toka3arenbHbIC ypaBHEHHs U HEPAaBEHCTBA 1

10 [TokxazarenbHble ypaBHEHUS U HEPABEHCTBA 1

11 [TokazarenbHas QyHKIUsA, €€ cBoiicTBa u 1
rpaduk
KonTtposnbHast pabora mo teme "CremneHb ¢

12 panroHaIbHBIM NoKa3ateneM. [Toka3arenbHas 1 1
¢yuknus. [lokazarenbHble ypaBHEHHUS U
HepaBeHcTBa"

13 Jlorapudm gucia 1

14 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

15 [IpeoOpazoBanne BBIpAXKEHUH, COJEPIKAIINX 1
Jorapupmbl

16 [IpeoOpazoBanue BbIpaXKEHUH, COJEPIKAIIUX 1

jorapudmsl
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[IpeoOpazoBanre BBIPAKEHUM, COJEPIKAIIUX

17 1
Jorapupmbl

18 [IpeoOpa3oBanue BBIpaXEHUH, COJEPIKAIIUX 1
sorapudMbl

19 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1

20 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1

21 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 1

22 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

23 Jlorapudmuueckass GyHKIHs, €€ CBOHCTBAa H 1
rpaduk

24 Jlorapudpmuueckass (yHKIMs, €€ CBOICTBA U 1
rpaduk

o5 Tpuronomerpudeckne QyHKIUHN, NX CBOHCTBA 1
u rpaduku

26 Tpuronomerpudeckue QyHKIUHN, UX CBOHCTBA 1
u rpaduku

27 Tpuronomerpuyeckue QpyHKINH, UX CBONCTBA 1
u rpaduKu

8 Tpuronomerpuyeckue QpyHKINH, UX CBONCTBA 1
u rpaduKu

29 ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

30 ITprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

32 ITprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTponbhas pabota o TeMe
"Jlorapudmuyeckast byHKIHSA.

33 Jlorapudmuueckue ypaBHEHUS u 1
HepaBeHCTBA. TpuroHoMeTpuyeckre (HyHKIHH
" 1704 rpaduku. TpuroHoMeTprIecKue
HepaBeHcTBa"

34 HenpepoiBHbIE QyHKINN 1
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35 MeTox MHTEpBAJIOB ISl PEIICHUS HEPAaBEHCTB 1

36 MeTo MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1

37 [Tpon3BogHas GyHKIUH 1

38 [Tpon3BogHast HyHKIUH 1

39 FCOMeTpI/I‘Ie(jKI/Iﬁ U (UBHMYECKUH  CMBICI 1
IIPOU3BOTHON

40 FCOMeTpI/I‘Ie(jKI/Iﬁ U (UBHMYECKUH  CMBICI 1
IIPOU3BOTHON

41 [Tpou3BoHbIE IIEMEHTAPHBIX (HYHKIIMN 1

42 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

43 [IpousBonnas CYMMBI, MIPOU3BEICHUS, 1
4acTHOTO (YHKIUI

44 [TpousBogHas CYMMBHI, MIPOU3BEICHUS, 1
4acTHOTO (DYHKIIMA

45 [IpousBonnas CYMMBI, MIPOU3BEICHUS, 1
4acTHOTO (YHKIUHN

46 IIpumeneHre MpPOU3BOIHON K MCCIEIOBAHUIO 1
GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 [TpuMeHeHrne MPOU3BOJHON K HMCCIEJOBAHUIO 1
(GYHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI

48 [IprMeHeHne NPOU3BOJHON K MCCIIENOBAHUIO 1
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [TpuMeHeHHe TPOU3BOJHON K HMCCIETOBAHUIO 1
(GYHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxaenne HamOOJbIIEro M HAaMMEHbILErO 1
3HaueHusl (YHKIIUU HAa OTPE3Ke

51 Haxoxaenne HamOOJbIIEro M HAaMMEHbILErO 1
3HaueHusl (YHKIIUU HAa OTPE3Ke

50 Haxoxaenre HanOONbIIEr0o W HAMMEHbBIIETO 1
3Ha4YCHUS QYHKIIUHA HA OTPE3KE

53 Haxoxnenne HanOONBIIEr0o M HAaWMEHBIIIETO 1
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3HaYeHUs (PYHKIIMH HA OTPE3Ke

HaXO}K,I[eHI/IC HauOOIBIIEr0 U HAUMEHBIIETO

54 1
3HaYeHUs (QYHKIIUU Ha OTPE3KE

55 Haxoxaenne HanOONbIIEr0 W HAMMEHBIIETO 1
3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpumeHeHre TPOU3BOAHON JIsi HAXOXKIIEHUS
HAWIYYIIETO  pEHICHHS B  TIPUKIATHBIX

56 3amavax, i1 ONpPEAeNieHHs  CKOPOCTH 1
nporecca,  3agaHHOrO  (GOpPMYNIOH  WiIH
rpapukoM

57 KoHnTtponbhas padora o teme "IIpon3BogHasi. 1
[Ipumenenue npousBoHOM"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1

60 Wuterpan, reomerpudeckuii U Gu3nyecKuit 1
CMBICII HHTETpajIa

61 WuTerpan, reomerpuueckuii M (PpuU3HUECKUIA 1
CMBICTT HHTETpaja

62 WuTterpan, reoMerpudyeckuii M (uzndeckui 1
CMBICII HHTETpajIa
Borunicnenne  wHTerpana mo  dopmyne

63 . 1
Herorona—JleiiOHuma

64 Beruucnenue  wHTErpama mo  dopmyne 1
Herorona—Jleiibaumna
Borunicnenne  wHTerpana mno  dopmyne

65 . 1
Herorona—JleitOnuma

66 Beruucnenne  wHTErpama mo  dopmyne 1
Herorona—Jleiibaumna

67 CucreMbl TMHENHBIX YPaBHEHHUN 1

68 CucreMbl TMHENHBIX YPaBHEHUN 1

69 Pemenne npuKIagHBIX 3a7ad C  TOMOIIBIO 1
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CHCTEMBbI JINHEHHBIX YpaBHEHU

70

71

Penienne mnpukinagHeIX 3a7ad ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Cucremsl u COBOKYITHOCTHU LEJIbIX,
palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[I0Ka3aTeNIbHbIX, JOTapuPMHUECKUX
YPaBHEHUI U HEPABEHCTB

72

73

Cucremsl u COBOKYITHOCTHU LEJIBIX,
palrOHAIbHBIX, UPPALMOHAJIBHBIX,
[I0Ka3aTeNbHbIX, JorapupMHUECKUX
YPAaBHEHUI U HEPAaBEHCTB

Cucremsl u COBOKYITHOCTH LEJIBIX,
palOHAJIbHBIX, UPPALMOHAJIBHBIX,
II0OKa3aTeNbHBIX, JOTapuUPMHUECKUX
YPaBHEHHUI U HEPABEHCTB

74

Cucremsl u COBOKYITHOCTHU LEJbIX,
palOHaIbHbIX, UPPaLMOHAIIBHBIX,
MOKa3aTelbHbIX, Jorapu(pMUUECKUX
YPaBHEHHUI U HEPABEHCTB

75

76

Hcnonb3oBanue rpadukoB GyHKUMHA Uis
pelIeHns ypaBHEHUN U CUCTEM
Ucnonb3oBanue rpaduxoB GyHKOUE As
pEILIEHUs] yPaBHEHUIN U CUCTEM

77

78

IIpumenenue YpaBHEHUH, CUCTEM u
HEPABEHCTB K PEHICHUI0 MAaTeMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3UYHbIX o0JacTel HayKu
Y peaIbHOM KU3HU

KonTponbhas pabora no teme "WnTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHUi"

79

HarypanpHble U 1enble yucia B 3ajadyax M3
peanbHOU )KU3HU

80

HaTypaJ'IBHBIC n 1CJIbIC YHCIIa B 3agadax U3
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peaabHOU KU3HU

HaTypanLHHe N 1CJIbIC 4YHCJIa B 3aagadax H3

81 N 1
peasbHOM KU3HU

82 [Ipu3Haku NeIMMOCTH LIEIBIX YUCEIN 1

83 [Ipu3Haku qeTUMOCTH LEIBIX YHCEI 1

84 [Ipu3Haky 1€TMMOCTH LEJIBIX YUCEN 1

85 [ToBTOpenne, 0000IIEHHE, CHUCTEMATU3AIMS 1
3HaHUU. YpaBHEHUs

86 [ToBTOpeHue, o0OOmICHHE, CHCTEMATH3AIUS 1
3HAHUHU. YpaBHEHUS

87 [ToBTOpenne, 00O0OIICHHE, CHUCTEMATU3AIMS 1
3HAaHUU. YpaBHEHHUS

88 [ToBTOpeHue, o0OOMICHHE, CHCTEMATH3AIUS 1
3HAHUU. YpaBHEHUS

89 IToBTOpenne, 0000IICHHE, CUCTEMAaTH3AIUS 1
3HAaHUU. YpaBHEHHUS

90 [ToBTOpenue, 00001IEHNE, CHUCTEMaTH3AIUS 1
3HAaHUW. YpaBHEHHUS

91 [ToBTOpenue, 0000IIEHNE, CHUCTEMaTH3AIUS 1
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHue, o00OIIeHHE, CHUCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 00001IEHNE, CHUCTEMaTH3AIUS 1
3HaHuil. HepaBeHcTBa

94 [ToBTOpenue, o00OIIeHHE, CHUCTEMATH3AIUS 1
3HaHuil. HepaBencTBa

95 [ToBTOpenne, 0000IIEHHE, CUCTEMATHU3AIMS 1
3HaHui. CucTteMbl ypaBHEHUI

96 [ToBTOpenne, 0000IIEHHE, CUCTEMATHU3AIMS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpeHue, oOoOIIeHHNE, cHUCTeMaTH3aIlUs 1
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3HaHui. OyHKIKH

[ToBTOpenne, 0000IICHHE, CHUCTEMATU3AIMS

98 3HaHuil. OyHKUMH 1

99 Wroroas KOHTpOJIbHAS paboTa 1

100 Wroroas KOHTpOJIbHAS paboTa 1
O06o006mieHne, cucTeMaTu3anus 3HaHUH 33 Kype

101 anreOpsl 1 HaYaJl MaTeMAaTHYECKOTO aHalln3a 1
10-11 xnaccos
O06o0011eHne, cucTemMaTu3anus 3HaH|H 3a Kype

102 anreOpbl U Haval MaTeMaTHYeCKOTO aHaJIn3a 1
10-11 kmaccos

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. III.A. Anmumos, O.M. Komsarun, M.B. TkaueBa, H.B. ®enopora, M.W. IllaOyHuH.
Anrebpa 1 Hayasla MaTeMaTHYECKOTo aHanu3a (0a30BbIi U yrayOneHHbI ypoBens), 10-11
KJacchl. YueOHuK. - 11-e u3g., crep. - Mockaa : [Ipocsemenne, 2023.;

2. M.U. [llabynun, M.B. Tkauesa, H.E. ®enopoBa. Anredpa u Hagajia MaTeMaTHIECKOTO
aHanmsa. J(upakruueckue marepuansl Kk yueOHuky LII.A. AmumoBa u ap. 10-11 kmacc.
Mockga. «IIpocBenieHue».

METOIUYECKHUE MATEPUAJIbBI I YYUTEJIA

1. AnexcanapoBa JILA. Anrebpa u Hauvajza MmaTemMaTHueckoro asnamusa. 11 kiacc.
CamocrosiTensHble pPadOThI ISl yHaluxcsi 0011eo0pa3oBaTeNbHbIX YUPEKICHUI.
2. I'mu36ypr B.U. AnreOpa u Hauana MaremaTuueckoro aHanusa. 11 xiacc. KonrponbsHbie
paboThI U1l yyaluxcsi o01ieo0pa3zoBaTeNbHbIX YUpexkAeHUM (0a30BbIil YPOBEHb).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

1. Poccuiickas anektpoHHas mkosja https://resh.edu.ru/

2. MeTouka MpemnoJlaBaHusi MaTeMaTUKH — [3JIEKTPOHHBINA pecypc], — pekHUM JIOCTyIa:
http://methmath.chat.ru.

3. IlyreBogutens «B mMupe Hayku» Jjsi IIKOJIBHUKOB [3JIEKTPOHHBIN pecypc]|, — pexum
noctyna: http://www.uic.ssu.samara.ru

4. DJeKTpOHHAs XPECTOMATHs 1O METOJHMKE TPEroJaBaHUs MAaTEMATHKU [AJICKTPOHHBIN
pecypce], — pexum poctyma: http://fmi.asf.ru.

5.  DnextpoHHas  OuOiMOTEeKa  y4eOHMKOB M METOJMYECKHMX  MaTepHaJioB
http://window.edu.ru/

6. Marepuasibl o Marematuke B EjuHONW KOJUIEKIMU IUQPOBBIX 00pa30BaTEIbHBIX
pecypcos http://www.math.ru

7. Maremaruka. Illkona. bynymee. Caiit yuutens warematuku A.B. IlleBkuHa
http://school.msu.ru

8. bubamnoreka IIOK https://m.edsoo.ru/7f415fdc

9. Caiit qis moaroroku k EI'D Pemry EI'D:  https://ege.sdamgia.ru/

10. Caiit Anusl Mankosoii http://ege-study.ru

11. Bumeokypc ¢ Teopuelr u mpakTukou https://4ege.ru/video-matematika/50912-
videouroki-po-matematike.html
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CucremMa OlleHUBAaHUS HA YPOKAX MaTeMaTuKHU B ycaoBusax ®I'OC

B cucremMe OLEHKM  JOCTWKEHHUS  IUIAHMPYEMBIX  pE3YJIbTaTOB  OCBOEHUS
oOpazoBarenbHOM porpaMMebl B ycioBusix @I'OC opueHTHpYyET 00pa3oBaTebHbIN MPOIECC
Ha JYXOBHO-HPAaBCTBEHHOE pPa3BUTHE M BOCIUTaHUE OOy4arolUXCs, JOCTHKEHUE HMU
IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHHUS COJIEPKaHUS yueOHOTo npeaMera u (GOpMUPOBAHUE Y
HUX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUH.

1o TpeboBanusim @T'OC umerotT Mecto ObITh TPU IPYHIBI PE3YIHTATOB 00Pa30BAHNUS:

-JINYHOCTHBIE

-MeTalpeAMETHbIE

-IpEMETHBIE, KOTOPBIE MOJIEXKAT OLICHKE.

JIM4HOCTHBIE pe3yNabTaTbl B COOTBETCTBMM C TpeboBaHussMu CraHgapra HeE MOAJeXar
UTOroBoi oreHke. OObEKTOM OLIEHKH METalpeAMETHBIX pe3ynbTaroB ciyxaT Y Y/I. Ouenka
K€ IPEIMETHBIX PE3YyJIbTaTOB - 3TO OLEHKA IUIAHMPYEMBIX DPE3YJIbTaTOB IO IPEIMETY.
[ToaTOMy 00BEKTOM OLIEHKH MPEAMETHBIX PE3YJIBTATOB CIYKUT CIOCOOHOCTh O0YYarOLIUXCs
pemarh yueOHO-TI03HABATENIbHbIE U yYeOHO-TIPAaKTUUECKHE 3a/1auu.

CucreMa KOHTPOJS CTaBUT BAXKHBIE COLMAJIbHBIE 3aJlaUW: PAa3BUTh y IIKOJIbHUKOB
YMEHHE TPOBEPATh U KOHTPOJIUPOBATh ce0sl, KPUTUUECKU OLIEHUBATh CBOIO JIEATEIBHOCTD,
yCTaHaBIMBAaTh ONIMOKM M HAXOAWUTh NMYTH UX ycTpaHeHUs. OLEHKa M OTMETKa JIOJIKHBI
(uKCUpPOBaTh JOCTUKECHUS yUCHHKA.

Buibl oneHnBaHus:

-crapToBasi nuarHoctuka. OCyIIeCTBISIETCS B Hayajle roja Wi Mepel HU3y4eHHEM
HOBBIX KPYIIHBIX Pa3/eJioB;

-TeKyIllee OLIEHUBaHHE, TECHO CBA3aHHOE C MIPOLECCOM O0YUEHHS;

-UTOroBoe olleHuBaHue. [Ipeamnornaraer KOMIUIEKCHYIO MPOBEPKY OOpa3oBaTeIbHBIX
PE3yabTATOB B KOHLIE yUeOHOW YETBEPTU U y4eOHOTO roja.

B mexywiem oyenueanuu ucnonv3yromes cieoyowiue memoovl:

-Ha0JIofIeHne, CaMOOIIeHKa, CaMOaHajdM3 M METO[bl, OCHOBAaHHBIE Ha aHaJU3e
MMCbMEHHBIX OTBETOB U Pa0OT ydalluxcs;

-yCTHasi JUaJIOTHUYecKass /MOHOJOTMYECKash peub, NHCbMEHHAas CaMOCTOSTENIbHAs
paboTa, CIIOBapHBIN JUKTAHT, TECTOBbIE 3a/1aHus, TOKIA], TBOpUYecKas paboTa, MPOEKT.

Hmoz060e oyenusanue Ha KoHel yueOHOTO rofia MPOBOJUTCS C TOMOIIBIO HTOTOBBIX
MIPOBEPOYHBIX PA0OT MO MpeaMeTaM U KOMIUIEKCHON paboThl Ha MEXIIPEIMETHON OCHOBE.

B 3aBHCHUMOCTH oT TOT0, KTO OCYLIECTBIISET IIPOBEPKY
pE3yAbTATOB EATEIBHOCTH  YyYalllUXcs, BBIICIAIOT  CJIEAYKOIIME  TpU  THIA
KOHTPOJIS: 6HeuwtHuil (OCYIIECTBISIETCS.  YUYUTEJIeM  HaJ  JIESITENbHOCTBIO  YUYEHHKA),
63aumHbLil (OCYIIECTBIISIETCS. YYEHUKOM HaJl JIEATEIbHOCTHIO TOBAPHUIIA), CAMOKOHMPOIb
(ocymiecTBIAETCS YYSHUKOM HaJl COOCTBEHHOM NEATENBHOCTHIO).

Buewinuit konmpons

B nporiecce npoBepku yuuTeneM 3HAHUA U YMEHUH y4YalIuXcs BbIACISAIOT CIEAYIOLUE
KOMIIOHEHTBI: 1) yTOYHEHME LeNedl W3y4eHMsl JAHHOIO OTpe3Ka ydyeOHOro marepuana
Y YCTAaHOBJICHHE KOHKPETHOTO COZEpKaHUS MPOBEPKH; 2) pa3iaryHble CIIOCOOBI BHIPAKECHUS
PE3yAbTATOB MPOBEPKH: OLEHKA M OTMETKA; 3) BHIOOpP BUAOB, (GOpM, CIIOCOOOB U CPEACTB
MIPOBEPKH, COOTBETCTBYIOIIMX IIOCTABIECHHBIM LIEJISM.

Ouenka u ommemxa

[Ipouecc KOHTPOJA 3HAHMM Y YMEHUW YYallUuXCs CBA3aH C OLEHKOW U
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orMeTkoil. Crieryer pa3inuyarh 3TU NOHATHS.

Oyenka -3TO Tmpolecc, JAeHUCTBUE (AEATEIBHOCTh) OLEHMBAHHUSA, KOTOpOE
OCYILECTBIISIETCSI YEJIOBEKOM. B 3aBHCHMOCTM OT THNA HPOBEPKH, OLIEHKA OBbIBaeT MO0
BHEIIHEH, TMO0 BHYTpEHHEH (caMoolieHKa). Besikast olieHKa BbIpaXKaeT ypOBEHb BhIPAKEHHS
PE3yAbTATOB yUEOHOU JEATENbHOCTH YYEHHKA MPOBEPSIEMBIM IapaMeTpaM 3THUX JEHCTBU,
CJIeZIOBaTENbHO, JOJDKHA CYLIECTBOBAThH IIKaJla 3TOI0 COOTBETCTBUS, KOTOpas MOXKET OBbITh
OvHapHOHM (BBIIOJHWI - HE BBINOJHUI) WM OoJiee CIOXKHOM, BBIpa)Karoulelcs B BUJE
OanbHON MIKajabl OTMETOK. [Ipu 3TOM ommemka BBICTyIaeT KaK BHEIIHEE BbIPaKEHUE
OLICHKH.

OneHka M OTMETKa OINpPENENAIOTCA 3HAHUSAMH M YMEHHUSAMM YYEHHKa, KOTOPBIE OH
IoKa3aJl B Ipouecce KOHTpois. OOHMM M3 IOKa3zaresed, IO KOTOPOMY YYHUTEIb UMEET
BO3MOKHOCTb CYJIUTh O 3HAHMSAX U YMEHUAX YUYEHHUKA, CIIYXKaT nOZpeuHOCmu, JOMYIEHHbIE
UM Ipu paboTe CO CpelCcTBAaMH KOHTPOJIA, MpeIoKeHHBIMU yuuteneM. [lorpemHocTu
JEJIAT Ha OwuUOKU U Hedouembi.

Ouwubka - 3T0 TOTPEIIHOCTh, CBUAETEIBCTBYIOIAS O TOM, YTO YYEHUK HE OBIAJCI
TEMU 3HAHMSAMM M YMEHUAMHU (CBSI3aHHBIMH C KOHTPOJUPYEMBIM paslesioM, TEMOH),
KOTOPBIE OIPENETIEHBI TPOrPAMMON IO MATEMATHUKE JJIsl CPEHEN IIKOJIBI.

Heoouemom cUUTAIOT NMOTPEIIHOCTD, YKa3bIBAIOIIYIO MO0 HAa HEJOCTATOYHO IOJIHOE,
MPOYHOE YCBOCHHWE OCHOBHBIX 3HAHUU M YMEHM, 1100 Ha OTCYTCTBHE 3HAHMH, KOTOpHIE
IIPOrpaMMOl HE OTHOCATCS K OCHOBHBIM. K HenoyeTamM OTHOCAT TakKe HEAKKypaTHOCTH
IIPU 3aIIUCH pelIeHus, HEOPEKHOE BHIMOJIHEHUE YepTexka P PeIIeHNH 3a4a41 U T.11.

IIpu omeHke MUCBMEHHBIX PadoOT MO MaTeMaTHMKe pPa3jIMyYalOT rpyOble OLIMOKH,
OLIMOKH U HEJIOYETHI.

['pyObiMu  cuuTatoTCsi OIIMOKH, CBSI3aHHBIE C BONPOCaMH, BKIIOYEHHBIMH B
OO6pa3oBatenbHble CTAaHAAPTHI, a TAKXKE MOKA3bIBAIOIINE, YTO YYEHHK HE YCBOMJ BOIPOCHI
M3YYEHHBIX HOBbIX TeM, oTHeceHHble Crannapramu OOO u COO k yuciy 00s3aTenbHbIX
JUIE YCBOGHHUSI BCEMHU YyueHUKaMHu. Tak, K rpyObIM OTHOCATCS OIIMOKU B BBIYHCIICHHUSX,
CBUJICTENIbCTBYIOIIME O HE3HAHUM TaONMMIbl CIOKEHUS WIM TaOMUIBl YMHOXEHHUS,
CBSA3aHHBIC C HE3HAHMEM QJITOPUTMA NMMCbMEHHOIO CIOXEHUS U BBIYUTAHUS, YMHOKEHUS U
JIeNIeHUs] Ha OJHO- WIM JBY3HAuHOE YHCJIO, OLIMOKH, CBUAETEIbCTBYIOIIME O HE3HAHUH
OCHOBHBIX (POpPMYJ, NMPaBWJI U SIBHOM HEYMEHMHM UX MPHUMEHATh, O HE3HAHUH IMPHEMOB
pelneHus 3a1a4, AHAJIOTUYHBIX PaHEE U3YYEHHBIM.

[Ipumepamu HerpyObIX OIIMOOK SIBISIOTCA: OIIMOKHM, CBSA3aHHBIE C HEIOCTAaTOYHO
MOJHBIM  YCBOGHHMEM  TEKyllero y4eOHOro  marepuaiga, HE  BIOJIHE  TOYHO
c(OpMYIIMPOBAaHHBIM BOMPOC WM MOSICHEHWE IpPU PEHICHWH 33Ja4Md, HETOYHOCTH NpHU
BBITTOJIHEHUU T€OMETPUUECKHUX ITOCTPOEHUM.

Henoueramu cunrarorcs HEpalMOHaJIbHbIE 3anmucu npu BBIUHCIICHUSX,
HEpalMOHAJIbHbIE MPUEMBl BBIYUCICHUH, peoOpa3oBaHUi M pelIeHuil 3a1ad, HeOpexHoe
BBITIOJTHEHUE YEPTEXKEW U CXEeM, OT/IeJIbHbIE MOTPEIIHOCTU B (OPMYITHPOBKE MOSICHEHUS UIIH
oTBeTa B 3a7a4ye. K HegoueTaM MOXKHO OTHECTH M ApyTrue HeIOCTaTKU paboThl, BHI3BAHHbBIE
HE/IOCTaTOYHBIM BHHMAaHHUEM Yy4YallluXCs, HAIpUMEp: HEMOJIHOE COKpalleHue Apoded mim
YJICHOB OTHOILIEHUS; OOpalleHWe CMEIIAaHHBIX YHCEN B HEMPaBWIBHYIO JpoOb MpH
CIIO)KEHUHM W BBIYUTAHUHU; MPOMYCK HAMMEHOBAHUM; MPOMYCK 4YHMCENl B MPOMEKYTOUHBIX
3amucsX; TMepecTaHoBKa LU(p TpH 3amucHu  YWCeN;, OINMOKHW, JOMyIIEHHBIE NpHU
NepenyCchbIBaHNH, U T.II.

Ounenka mnUCbMEHHOH padoThl 1O BBINOJHEHUI0 BbIYHUCJIUTENbHBIX 3aJaHUH W
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ajredpanyeckux npeodpa3oBaHuii

Ouenka «5» cTaBuTcs 3a 0€3yKOPU3HEHHOE BBIIIOJIHEHUE TUCEMEHHOM paboThI, T.€.:

a) €CIIi pellleHue BCeX MPUMEPOB BEPHOE;

0) eciiu Bce ACUCTBUSA U MPe0Opa30BaHUs BHITIOJIHEHBI MPABUIBHO, 0€3 OMIMOOK; BCEe

3aIMCH XO/1a PEIICHHSI PACTIONIOKEHBI MTOCIIEA0BATENHHO, a TAKKE

c/ieflaHa TIPOBEpKa PEIIeHHUs B TEX Cydasix, KOTa 3To TpedyeTcs.

Ouenka «4» cTaBUTCS 32 pabOTY, B KOTOPOU JOMyIIeHa oHa (He rpy0as) ommoKa Win
JBa-TPH HEAOYETA.

Ouenka «3» CTaBUTCS B CIEIYIONINX CIyYasx:

a) ecnu B paboTe mMMeeTrcs onHa TpyOas ommuOka M He Ooyiee OJHOM HE TpyOoid
OIITNOKMU;

0) Ipy HAJIMYUK OJHOM TPyOOil OIIMOKH U OTHOTO-/IBYX HEJJOYETOB;

B) IIpU OTCYTCTBUU TPYOBbIX OIMMOOK, HO MPH HAIUYHH OT JIBYX 1O 4YeThipex (He
IpyOBIX) OIIHOOK;

T') IpY HAJIMYUH JIBYX HE TPYOBIX OIIMOOK U HE 0oJiee TPEX HET0UETOB;

1) IPU OTCYTCTBUH OIIUOOK, HO MPHU HAJTHYUU YEThIpeX U Ooyiee HEeJ0UETOB;

€) €CIIi HEBEPHO BBITIOJHEHO He 0oJiee MOJIOBHHBI 00beMa BCeil paboThI.

Ouenka «2» cTaBUTCS, KOTJIa YMCJIO OLIMOOK MPEBOCXOAUT HOPMY, HpPU KOTOPOM
MOXET OBITh BBICTABJICHA TOJIOKUTEIbHAS OIICHKA, WIIH

€CJIM MPABUIILHO BBITIOJIHEHO MEHEE MOJIOBUHBI BCEH pabOTHI.

Ouenka «1» cTaBUTCS, €CJIM YYCHUK COBCEM HE BBITIOIHUI PaboTy.

[Ipumeuanue. Ouenka «5» MOXET ObITh MOCTABICHA, HECMOTPSI HA HAJMYUE OJTHOTO-
JIBYX HEJIOUETOB, €CITU YUYEHUK Tl

OpUTHHAIIbHOE pEIICHHWE 3aJlaHui, CBUJIETENBCTBYIONIEE O €ro  XOpOoIIeM
MaTeMaTH4eCKOM Pa3BUTHH.
Ouenka nucbMeHHOM padoThl HA pellleHNe TEKCTOBBIX 32124

Ouenka «5» cTaBUTCS B TOM cllydae, KOT/Ia 3ajjada pelieHa MpaBUiIbHO: X0/ PEIICHHUS
3aJa4l BepeH, Bce JeMCcTBUA U peoOpa3oBaHus

BBIMIOJIHEHBI BEPHO W pAlMOHAJIBHO; B 3a/Jade, pelaeMoil C BOMPOCAMHU WIIH
MOSICHEHHUSIMH K JICCTBUSM, JIaHbI TOUHBIC U MTPaBUIIbHBIC

(bopMyITHUpOBKH; B 3ajaye, pelIaeMoil C MOMOUIbI0 ypaBHEHMS, JaHbI HEOOXOIUMBIE
MOSICHEHUST; 3aIFCH MTPABIIIBLHBI, PACTIOIOKECHBI

MOCIIEZIOBATEeNIbHO, JaH BEPHBIM W HWCYEPNBIBAIONINA OTBET Ha BOIPOCHI 3a/1a4H;
clieNiaHa poBepKa pelieHus (B TeX Cirydasix, Kormua 3To Tpedyercs).

Ouenka «4» CTaBUTCS B TOM CiIy4ae, €CJIH MPH MPABWIBHOM XO/I€ PEUICHUS 3a/1a4u
JIOTyIIeHA O/IHA He TpyOas omnOKa WK JBa-TPH HEJJ0YETA.

Ounenka «3» CTaBUTCA B TOM CITy4dae, €CIIM X0 PEIIeHUs MPAaBUIICH, HO JOMYIIEHBI:

a) omHa rpy0as ommoOKa 1 He 6osiee OIHOM He TPyOoi;

0) onHa rpy0as ommbka u He OoJee ABYX HEJOUYETOB;

B) TPU-YETHIPE HE TPyObIC OMIMOKH MTPH OTCYTCTBUH HEJA0YETOB;

T') AOMYIIEHO He OoJiee IByX HE rpyObIX OIIMOOK M TPEX HEIOYETOB;

1) 6osee Tpex HeJJOYETOB MPU OTCYTCTBUU OLIHOOK.

Omnenka «2» CTaBUTCS B TOM cllydae, KOTJa YMCII0 OMMOOK MPEBOCXOAUT HOPMY, IPH
KOTOPOI MOXET OBITh BBICTABIICHA TOJIOKHUTEIbHAS OI[CHKA.

Ouenka «1» cTaBUTCSI B TOM cllydae, €CJId YYEHUK HE BBITIOJHUI HU OJHOTO 3a/IaHUS
padoTHL.

38



[Ipumeuanus:

1. Ouenka «5» MoxkeT OBITh IOCTaBJICHAa HECMOTpPS Ha HalW4Yhe OMNHUCKU WU
HEJ0YEeTa, €CJIM YYEHUK JJajl OPUTMHAIIBHOE PEIICHHUE, CBUAETEIbCTBYIOLIEE O €r0 XOPOILIEM
MaTeMaTu4eCKOM Pa3BUTHH.

2. [MosoxuTeIbHAS OEHKA «3» MOXKET OBITh BHICTABJICHA YUYCHUKY, BBHIITOJIHUBIIEMY
paboTy He MOJHOCTHIO, €CITU OH 0e30IMMO0YHO BBHIMOIHII OoJiee MOJOBUHBI 00beMa Bce
paboTHI.

OuneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX PA0OT M0 MaTeMaTHKe

[TuceMenHas paboTa 1Mo MareMaTHKe, MOJIeKalasi OLIEHUBAHUIO, MOXKET COCTOSTh U3
3a/lad ¥ IpuMepoB (KOMOMHUpOBaHHas pabota). B TakoMm ciiydae mpernonaBareib cHadajla
JaeT MPEABAPUTEIBHYIO OLIEHKY Ka)KJ10il 4acTh padoThl, a 3aTeM OOIYI0, PYKOBOJCTBYSCH
CJIEIYIOILIAM:

a) ecnu 00e yactu pabOTHI OLIEHEHBI OJIMHAKOBO, TO 3Ta OILIEHKA JOJKHA OBITH OOIIeH
JUTSL BCeil pabOTHI B 1IETIOM;

0) eciaM OLEHKU YacTel pa3HATCSA Ha OAMH Oalljl, HAIPUMEp, aHbl OLUEHKU «5» U «4»
WK «4» 1 «3» U T. 1., TO 3a paboTy B IIEJIOM, KaK

MPaBUIIO, CTABUTCS OAJIJI, OIEHUBAIOIINN OCHOBHYIO YacCTh palOOThI;

B) €CIIM OJHA 4YacTh palOTHl oleHeHa OamioM «5», a apyras — OamioM «3», TO
MpernoaaBareab MOXKET OLEHUTh TaKylo padoTy B L[EJIOM

OaroM «4» Mpu YCIOBUH, YTO OIIEHKA «5» MOCTaBJICHA 32 OCHOBHYIO 4acTh PabOThI;

T') eClii OJHA W3 YacTel paboThl OlleHEeHa OaioM «5» uiu «4»,a napyras — OanaoMm
«2» nnu «1», To penogaBarenb MOXKET OLEHUTh

BCIO paboTy 6amiom «3» MpH YCIOBHUH, YTO BBICIIAS U3 IBYX JAHHBIX

OIICHOK MTOCTaBJIEHa 32 OCHOBHYIO YacTh paOOTHI.

[Tpumeuanue. OCHOBHOM CUMTAETCS Ta YAaCTh PabOTHI, KOTOpask BKJIIOUAET OOIBIINMN 110
0o0beMy WM HauboJiee BaXKHBIN 10 3HAUEHUIO MaTepHall IO U3y4aeMbIM TEMaM POrPaMMBbl.
Ounenka TeKylMX NUCbMEHHBIX padoT

[Ipn olleHKe TOBCETHEBHBIX OOydaromux padoT 10 MareMaTHKe y4UTeNb
PYKOBOJACTBYETCS ~ yKa3aHHBIMM  HOPMaMH  OIICHOK, HO  YYHUTBHIBA€T  CTEICHb
CaMOCTOSITEIIBHOCTH BBITIOJIHEHUSI PabOT yJaIuMuUcH.

OOy4aromue  MUCBMEHHBIE  pa0OThl,  BBIOJIHEHHBIE  YYallUMHUCS  BIIOJHE
CaMOCTOSITENIbHO C TMPUMEHEHHWEM paHee M3YUYEHHBIX M XOPOILIO 3aKperUIeHHbIX 3HAHWM,
OLICHMBAIOTCS TaK K€, Kak U KOHTPOJIbHbIE pa0OTBHI.

OOyuaromue MNHChbMEHHBbIE pPaOOThI, BBITIOJIHEHHBIE BIIOJIHE CaMOCTOSITENILHO, Ha
TOJIBKO 4YTO HM3YYEHHbIE M HEAOCTAaTOYHO 3aKpPEIJICHHbIE MpaBujia, MOTYT OLEHUBAThCS
MeEHee CTpOro.

[TuceMeHHbIe paOOoTHI, BBITIOJTHEHHBIC B KJIacCe C MPEIBAPUTEILHBIM Pa300pOM UX IO
PYKOBOJICTBOM YUHUTEJIS, OLIEHUBAIOTCS O0Jiee CTporo.

JlomaniHie nHCbMEHHBbIE pabOThl OLEHMBAIOTCS TaK ke, KaK KiaccHas paboTa
o0yyJarouiero xapaxkrepa.

YCTHBIE OTBETHI yUallUXCSl.

OuneHkKa yCTHBIX OTBETOB.

a) OTBeT olleHMBaeTcsl 0OTMETKOM “5”, ecinu ydaruics:

1) MOJHOCTBIO PACKpBUI CONIEpPKAHME Marephaiia B 00beMe, MPEeayCMOTPEHHOM
MPOrpaMMOi U Y4EOHUKOM;

2) M3JO0XKWI Marepuana TPaMOTHBIM S3bIKOM, TOYHO HCIIONB3ysd MaTeMaTHYeCKYIO
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TEPMUHOJIOTHIO U CUMBOJIMKY, B OMPEIETICHHOM JIOTHYECKOM TTOCIe10BaTEIbHOCTH;

3) mpaBWIBHO BBIMOIHWI PUCYHKH, YEPTEKH, TpaduKU, COMYTCTBYIOIINE OTBETY;

4) moka3zaj yMeHHe WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMH, TPUMEHSTh
B HOBOM CUTYaIlMU TIPU BBIMIOJHEHUH NMPAKTHUYECKOTO 3aaHUs;

5) TpOAEMOHCTPUPOBAT YCBOCHHE pPaHEE H3YYEHHBIX COIMYTCTBYIOIIHUX BOIPOCOB,
c(hOpPMUPOBAHHOCTh U YCTOMYUBOCTH MCIIOIB3yEMbIX IIPU OTBETE YMEHHM U HABBIKOB;

6) oTBeuasi CaMOCTOSITEIHHO, 6€3 HABOSIINX BOIIPOCOB YUUTEJIS.

Bo3MoxHBI 1-2 HETOYHOCTHM TpPU OCBEUIEHWH BTOPOCTENEHHBIX BOMPOCOB WJIU B
BBIKJIQJIKaX, KOTOPbIE YUYEHUK JIETKO UCIIPABUII IIOCIIEC 3aMEYAHUS YUNUTEIIS.

0) OtTBeT oOlEHUBAeTCd OTMETKOW “4” eciu yIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSM Ha OLEHKY “5”, HO MPU 3TOM UMEET OJUH U3 HEJIOUETOB:

1) B u3noxkeHuu JOMylieHbl HEOOIbIINE MPOOeNbl, HE UCKA3UBLIME MAaTEMATUYECKOE
coJiep>KaHuE OTBETA;

2) npomymieHsl 1-2 HegoueTra MpU OCBEIIEHMHM OCHOBHOIO COJIEp)KAaHUS OTBETA,
WCIIpaBJICHHBIE TIOCJIEC 3aMEUYaHusl YUUTEIS,

3) nmomyiieHsl ommOKa Wik 0oJiee IByX HEIOYETOB MPHU OCBEIIEHUH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE IIOCIIEC 3aMEUYAHUS YUUTEIIA.

B) OTBeT OLleHUBaETCH OTMeTKOM “3”, ecnu:

1) HemosHO PpAcKpBITO COAEpKaHWE Marepuana (CoAep)KaHHEe  U3JI0KEHO
(dbparMeHTapHO, HE BCErJa MOCIe0BaTeIbHO), HO MOKa3aHo ollee MOHUMaHKue BONpoca U
MIPOJIEMOHCTPUPOBAHbl YMEHUS, TOCTATOYHBIE /JIs1 JAJIbHEUIIETO YCBOEHUS IPOTPAMMBI;

2) UMENUCh 3aTPyJHEHUs] WA JOMYIIEHBI OIIMOKM B OMNPEACIICHUH TOHITHH,
WCIIOIb30BAaHUM MAaTE€MATUYECKONM TEPMHUHOJIOTHH, YEpTEXaX, BBIKIIAJIKAX, UCIPABICHHBIE
MOCJIE HECKOJIBKUX HABOMSIIMX BOIIPOCOB YUUTEIIS;

3) y4YeHUK HE CHOpaBWICA C TMPUMEHEHHEM TEOPUU B HOBOM CHUTyallud TMpHU
BBITIOJTHCHU U TTPAKTUYECKOTO 3aJIaHUsI, HO BBITIOHIII 00sI3aTEIbHOE 3a/IaHUE.

r) OTBeT OlleHUBAETCS OTMETKOM “2”, eciu:

1) HE pacKphITO cofepkaHre yueOHOTO MaTepuarna;

2) oOHapyXeHO HE3HaHHME WIM HE TMOHHMMaHHWE YYEHUKOM Oojblled min Haumbosee
BaYKHOU 4acTH y4eOHOTO Marepuania,

3) ogomymieHbl OWIMOKKM B ONPEACNEHWW TIOHATHUS, TIPU  HCIIOJIB30BAHUU
MaTeMaTU4YeCKOM TEPMHUHOJIOTHH, B PUCYHKax, YepTexax WM Tpadukax, B BBIKIAJKaX,
KOTOPBIC HE UCTIPABIICHBI MTOCIIE HECKOJIBKUX HABOSIIIMX BOMIPOCOB YUUTEIIS.

I'pa¢guk KOHTPOIBLHBIX padoT 1o ajredpe U Hayajgam aHajau3a 1 10-11 kiaacca

Tema KOHTPOJILHOM PadOTHI ‘ Hara

10 kaacce

KontponpHass pabora Nel mo teme "MHOXeCTBa pallMOHAIBHBIX U 18.10.2023
JENCTBUTEIIbHBIX UKcell. PallioHanbHbIe ypaBHEHUS U HEPABEHCTB"

KoutponsHas pabora Ne2 mo teme "Apudmernmueckuii xopenb n—oit | 29.01.2024
crenenu. ppannonanbHble ypaBHEHUs U HEpaBeHCTBA"

Kontponenass pabora Ne3 mo Tteme "®opmynsl Tpuronomerpun. | 22.04.2024

Tpuronomerpuueckue ypaBHeHus"

Wrorosas kKoHTpoibHas pabora Ned 20.05.2024
Bcero 4
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11 kaacce

KonrponpHass pab6ora Nel mo Teme "CremeHb ¢ parmuoHanbHBIM | 26.09.2023

nokazareneM. [lokazarenpHas ¢yHkius. [lokazarenpHble ypaBHEHHUS U

HepaBeHCTBA"

KontponpHast pab6ora Ne2 mo Tteme "Jlorapubmudeckas ¢GyHKIHS. 21.11.2023

Jlorapudmuyeckre ypaBHEHHs] U HEPAaBEHCTBA. |pPUTOHOMETPUYECKUE

¢yHkuuy 1 ux rpaduxu. Tpuronomerpuyeckre HepaBeHcTBa"

KontponpHast pabGora Ne3 mo Tteme "lIpomsBomnas. Ilpumenenme | 26.01.2024

MPOU3BOAHOMN"

Kontponsnas pabora Ne4 mo teme "Huterpanm m ero mpumenenus. | 22.03.2024

Cucrembl ypaBHEeHUH"

Wrtorosas koHTposibHas pabora Ne5 17.05.2024
Bcero 5

OueHovHbIe MaTePHAJIBI
10 kaacc

JleMOHCTPALHOHHBIN BAPHAHT KOHTPOJILHOM padoTsl

no teme « MHoxKecTBO pallHOHA/IbHLIX H AeHCTBHTEIbHBIX YHcel. PannonanbHbie

YPaBHEHHH H HEpaBEeHCTBA»
1

L ) X 41243

Nel Haiigute 3HavueHne BoIpaKeHHS : a) 9 12 0) 7 14
((‘—2_ ¢ e+ 2
c+2 e-2! 2-3¢

Ne2 Vnpocrure Belpaxkenue a)

x_ 4 _ 2 ) x -7
x+2 x¥-3¢-10 x-5/"2¥+2x
0) _
dx+4 x* 3 8
- : 6 ==2,
No3 Perure ypaBHeHuUe a) o e =

Nod Karep npomen 12 KM NpOTHB TeueHHA DEKH B 5 KM

no Tedenuio. [lpm sTom oOH 3aTPATHA CTOJABKO BPEMEHH,
CcKONBKO eMy morpebosanocs Gui, ecan 6u o men 18 kM no
osepy. KaxkoBa cobcTBeHHAA CKOPOCTh KaTepa, eCAH HIBECT-
HO, 4TO CKOPOCTb Te4YeHHA DeKH pasHa 3 KM /u?

':1) (x + 3){.1:.— Sx—T7) < 0; 6)

Ne5S Pemute HEpaBeHCTBO 3-x

p) ¥(5x — 4)x + 7) < 0.

(x—-l)(x-r-‘l}qo.

41




JleMOHCTPALHOHHBIH BAPHAHT KOHTPOJIbHOI padoThl Mo TeMe «ApHMeTHYeCKHI
KOpeHb- n-oii crenenn. UppauuoHalibHbie YpABHEHHS H HEPABEHCTBA»

3
1. BBIYUCIHTE: I)le; 2) ( V2V16 ¥
159:272.373

2. Haiitu o6nacts onpeneneuus GyHkmuy y = (x2 —9) s
3.M306pasuTth 3cku3 rpaduka QyHKmun y = X °
1) BeisicHuTh, Ha KAKMX NPOMEXKYTKaX (DYHKIUs BO3pacTaer.
1

2) CpaBHHUTB YuUCNa: (%)-6 U (—)_5; (4,2)"°ul.

V2
4.
BeimonnuTs neiicteus (a > 0,b > 0):
V5+1 J_-iw’_ 3 az +z a%—z a%+1
[atVs. 2) - 3 = :
) (3"5 1) ) at2az+1 a1 i
5. Pemuts ypaBHeHne 1) v’5~—x=\/x~— 2y 2AyNx+l=1=x

3)V3x+1-vx+8=1
6. Pemuuth HepaBeHCTBO VX — 3 < x — 5.

JleMOHCTpalHOHHBIH BADHAHT KOHTPOJIbHOI patoTsl o Teme «Dopmybi
TpuroHoMeTpuH. TpuroHoMerpuyecKue ypaBHeHHA»

V3

1. Boraucnure: a) 2arcsin % —%arctgﬁ; 0) Cfg{arccos% + arcsin ?J h

2. Pemmnre ypaBHeHHE: @) 3sin’ x+7cosx—3=0; 0) sin’x—cosxsinx=0.

g 1
3. Haiigute KopHU ypaBHEHUS sm[zx - %] =75 NpUHA/IeHkALHE NOTYHHTEPBATY

2
3 3z 3
4. Pemute ypaBHeHHE sm[:r i r] - 51n(—2~ o :1:) 0.

5. Pemmmre ypaBHeHHE 3sin” x —4sinxcosx+5cos” x = 2.
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JleMOHCTpAaLHOHHBIN BAPHAHT UTOTOBOH KOHTPOJIbHOM padoThl

Nel

Kaxaniii gens 8o Bpems Kondepenumn pacxoayerca 9N nakerukos uas
Kondepenuus mares 7 aueit. B nauke was 100 naxeruxos. Kakoro nanmensimen
KOJIHYECTBA NaYeK Yas XBaTHT Ha Bee ANy Konepenunn?

Ne2

B tabmmue nokazanmo  pacnmcanMe  NPHIOPOAHBIX  MEKTPONOCIIOB
no nanpasnennio Mocksa Casénonckas — bonsuas Boara (ropoa Jly6ua).

Sii S " Mocksa Casénonckas | bonsmas Boara | Bpems B nym
1 17:30 19:20 1:50
2 18:18 20:39 2:21
3 19:39 21:53 2:14
- 20:44 23:10 2:26
5 22:00 23:49 1:49

Kakoii w3 anexrponoeiior Mocksa Casénosckas - [lyOna nposoaur B nyTH
MeHbie Beero Bpemenn? B oTBeTe yKaKHTE HOMEDP TOTO WICKTPONOoe3a.

Ne3

Oneprus apskennoro xoujencaropa W (8 /lx) smuncnasercs no dopmyne

cu?
2

W= , rae C émkocTe Kongencaropa (8 ), a U pasHoCTL

norenuuanos Ha obknankax xougencaropa (8 B). Haivmure W (8 k), ecim
C=10"®uv=20B.

Ned

Haiiiure 3Ha4CHHE BBIPAKCHNA l% -0,5- [——l;?)
ENQS ‘
Haiiaure kopeHb ypauenns V14 —5x =3,

Neb

[lepBas Tpyba nponyckaer Ha 1| AUTp BOJABI B MHHYTY MEHbIUE, YeM
BTOpas. CKOIBKO JUTPOB BO/bI B MHHYTY NpoIMycKaeT nepsas Tpyda,
ecnu peseppyap oobemom 110 guTpoB oHa 3anosiHseT Ha 2 MMHYThHI

Jonbllle, 4eM BTOpas TpyOa 3amojHAECT pe3epByap oOsemoM 99
nAuTpoB?

- Ne7
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Haitaure snavenne BLIpaKeHns 274 2sin765°.

No8
Kaxaomy u3 ueTeipéX HepaBeHCTB B JIEBOM cTo0Le

COOTBETCTBYCT OJHO H3 pemeﬂuii B HNpaBOM cronodne.
YcTaHOBHTE COOTBETCTBHE MCKY HEpaBCeHCTBAaMH H HX

peLICHUIMH.

HEPABEHCTBA PEIIEHUS
A) (x=I)x-2)<0 1) (1;2)
el W 2) (1;2) U (2;40)
x—2
B) (x=1)*(x-2)<0 3) (=31 U(1;2)
I ("“2])‘ >0 4) (~o0;1) U (2;+0)
x..

Brummte B NpHBEAEHHYIO B OTBeTe TaOuMiy NOA KakIoi
OVKBO#i COOTBETCTBYIONLYIO LIHDPY.

AB|B|T

Ne9
i) Peunnre ypassiesne 12 - ! -—2=0.
- nn[}—;‘-«vx'

OueHo4YHbIE MAaTEePHUAJIBI

11 kaacc
JleMOHCTPAIMOHHBIN BAPHAHT KOHTPOJILHOM padoThl Nel
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Bapuanrt 1

1 10 1 11
1. CpaBHHTH gncna: 1) 57 u 57°; 2) [5] I [5} .

1 2-3x
2. Pemmnth ypaBHeHHe: 1) [53 =25; 2) 4 +27-20=0.

3V .1
3. PemnTe HepaBeHCTBO [Z) :>1§.

6. (JlomomHHTETRHO) PemmTh ypaBHeHHE 77 +3-7° =277 +3.27,

JIeMOHCTPAUMOHHBIN BAPHUAHT KOHTPOJIbHON padoThl Ne2

Bapuant 1

1. Beraucanre:

»

a)log,16; )55  B)log,135—log; 20+ 2log

2. CpaBHHTEe UICIIa logli H log %

b

3. PemnTe ypaBHEHHE log;(2x—-1)=2.

4. Pemnre HepaBeHCTBO log, (x—5)>1.
3
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1. Pemute ypaBHeHHE:

a)\r"z_cosx—l =0; ﬁ)3tg2x+\/§ =0.

- . X
2. Hannure pelieHHe YypaBHEHHS sin — =

b | —

Ha OTpe3Ke [0:37].
3. PemnTe ypaBHEHHE:

a)3cosx—cos’x=0; ©)6sin’x—sinx=1; B) 3sinx —5cosx =0

JIeMOHCTPAUMOHHBIN BAPHMAHT KOHTPOJIbHOM padoThl Ne3

Bapmnant 1

1. Ha pucynke m3obpaxkén rpaduk ¢yaxmm y = f (x). Ha ocm abemiice oTMedeHE! 1eBATE

TOYEK: X1, X2, X3, X4, X5, X6, X7, Xg, Xg. B CKOMBKIIX H3 3THX TOUeK OpoOI3BoIAHAS YHKIIM f (x)
oTprmatensHa? (1 6amr)

2. Ha prcynke nzo0paxeHs! rpadux ¢yHrmm y = f (x) 1 KacaTenbHasd K HeMY B TOUKE C
abcriccoi Xg. Hailaire 3HaueHNe IpoH3BOIHON (DYHKITI f(X) B TOUKe Xy. (1 6amm)

YA
L~
\\
N =1{x) .
N LA A
| >
L) l
—4 Ipl0O 1 -I::x
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3. Haiionre HanMeHbINee 3HadeHne QyHKIm y = 4x? — 5x2— 2x + 4 Ha orpeske [0; 3].
(3 bamma)

4. Ha pucynxke mzo0paxén rpaduk y = f '(x) — mpomzsoaHoil GyHKI f (x), ompeneIéHHON
Ha, JHIepBade (— 5; 5). Haiionre Touky MakcnMyMa (yHKmm f(x). (1 6amr)
Y A

/ \ : y=f’(xJ/

I

]

L]

-

o

w Y

\\_ P

JleMOHCTPAUMOHHBINH BAPHAHT KOHTPOJbHOM padoThl Ned

1. Berumcnire HTETpat:

— 3

1)

4 \
Bt . 2) [| 4x - = Jdx.
1 x i

—
< BlNn™ xX

=l

2. HaiinuTe miomans GUIYpEL, orpaHiYeHHol Mapabomoil y = x° n npaMemin y=0mx =4,
3. Haiigure nepeoobpasuyto dyskmmm f(x) = 3x? — 6x — 2, rpaduk KoTopoil IpoXoauT Yepes

Touky M (1; 4).
4. BerumicmirTe HTErpat:
R N 1 f i
1) [[1sinZ —3cos3x |dx; 2) | - +x |dx.
Boedl, 2 2 / E]i Vix +9 J

5. HaiinuTe miomans GUIypel, orpaHdeHHoll rpadikaMn GyHKmmi y = x° + 2 ny=x + 4.

3
i E 9
6. Ilcnons3ys TeoMeTpIYecKIlll CMBICT HHTeTrpaja, BEMHCIIITe | VI —x<dx.
-3

47



Hrtoropas KOHTPO/IBHad paﬁoTa mo H.]II'EﬁpE H HAYATAM aHAJTH3A.

Bapuanrt 1
Lazoewviil yposens

. BEIUHCIHTE:

(1 -2
(ﬁ-ﬁ
a) 7 B 5y

2

5) V78T . 1) 1og45+210g,6-10g,20

. BEIUHCIHTE:

25in870°+y12c0s570°—tg°60°
. Pemmure ypaBHeHHe: |
a) J1—-x=x+1  B) logc(2x—1)=2 :

| 4 {2=3x

'ih =25 =
6)!°/ ;1) 2sinx+v2=0
. PemmnTe HepaBeHCTRBO:

[3f .1

| =] .

a) (4 | 3 . 6) log; | x=5>1 .
. YmpocTiTe BEIpaXKeHHUA:

sin|I %—r I| tg (—t)

— o
cos‘;ﬁ\ L_smj_:g oS X
£ . L3510 X

| | ’6)

a)
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