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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa M Hayajla MaTEMAaTHYECKOTO aHAIHM3a» SIBISETCS OJIHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero 0oO0pa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeurMBaeT WHCTPYMEHTAIbHYIO 0a3y /i1 H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (OPMHPYET JIOTHYECKOE M a0CTPAKTHOE MBINIJICHHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOW HAyKHW, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIii Kypc anreOpbl W Havajal MaTeMAaTHYECKOTO aHalM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHUS OCHOBHBIX
TEHJCHIIMA PAa3BUTHS JKOHOMHUKH W OOIIECTBEHHOW >XW3HH, TO3BOJISIET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIL30BaTh UX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU areOphl H MaTEeMaTHYECKOTO aHaIn3a
pa3BHBACT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATH
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIILICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJH3a)
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIMICHUS NPHKIATHBIX 33734, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKHX MOJICICH peaNbHBIX CUTYyaIllud, WHTEPIPETANNNA TOTyISHHBIX
pElIeHU, 3HAaKOMSTCS C MPUMEPaMU MaTeMaTUYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 Y4YeOHbId MaTepuall, CIOCOOCTBYIOMUNA (OPMHUPOBAHUIO HAYIHOTO
MHUPOBO33PEHMs, TaK © 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM ~ KOHLIEHTpAallMd  BHUMAaHUS, CAaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku oOydeHus anredOpe M HadalaM MaTEeMaTHUYECKOrO aHallu3a JICKHUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa u Hauajza MaTeMaTHUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIOIINE COJIepKaTeNIbHO-METOqMYECKUe JHUHUU: «Uucina U BblUMCICHUS, «DYHKUUU U
rpadukmn», «YpaBHEHUS U HepaBeHCTBay, «Hauana maTemaruyeckoro ananuzay», «MHOKecTBa U
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCsl Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIIero oO0pa3oBaHUS, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ TOCTENEHHO HACHIIAsCh HOBBHIMH TeMaMu U pasznenamu. JlaHHBIA ydeOHBIH Kypc
SBJIIETCS WHTErPATUBHBIM, TMIOCKOJIbKY OOBEAMHAET B ce0e coJepKaHue HECKOJbKHUX
MaTeMaTHYeCKUX JMCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYECKH aHaIu3,
TEOpHUsT MHOKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJieBalOT BCE Oojiee IIMPOKHUM MATEMATHUYECKUM almapatoM, y HHX IOCJIeI0BaTEebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, Ul pEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTHYEeCKOW 3a7add, a 3aTeM HWHTEPIPETHPOBAThH
CBOM OTBET.

CogepxartenpHo-MeTOAMYEeCKass  JuHUS  «Yucma W BBIUMCICHHSA»  3aBepIlaeT
(dhopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAuyaTo Ha
ypOBHE OCHOBHOTO 0oOIIero odpazoBanus. Ha ypoBHe cpemaHero obimiero oOpasoBaHust 0co000€
BHUMaHUE yjaemnseTcss (GOPMHUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OpPM 3aMKCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH



npUOIMKEHHBIE BEIYHUCIICHNUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, pab0TaTh C MATEMaTHUECKUMHU
KOHCTaHTaMM. 3HaKoMble OOy4yalOIIMMCS MHOKECTBA HAaTypajbHBIX, LIEJbIX, PAlMOHAIBHBIX U
JEMUCTBUTENBHBIX YUCEI JIOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucel. B kaxaom u3 3Tux
MHOYKECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIC €My CIICIIM(HUECKHIE 331a4H M ONIEPALUU: JICIICHUE
HAlleJI0, ONEPUPOBAHUE OCTATKAMM HAa MHOXKECTBE LEJBIX YHUCEI, OCOObIE CBOMCTBa
palMOHANBHBIX U MPPAMOHAIBHBIX YUCEN, apru(METHUYECKHE OTepaliy, a TaKKe H3BJICUCHHE
KOpHS ~ HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uucel. braromaps
[IOCIIEIOBATEIbHOMY  PACHIMPEHHIO0 KpPYyra MCIOJIB3YEMBIX YHCEI U 3HAKOMCTBY C
BO3MO’KHOCTSIMH MIX TIPUMEHEHUS ISl PELICHUS] Pa3IMYHbIX 3a7a4 (POPMUPYETCS TPEACTaBICHNE
0 €IMHCTBE MaTeMAaTHUKH KaK HaAyKu U €€ poJiM B IOCTPOCHUU MOJEJEN peaabHOro MUpa, LIMPOKO
HCIOJIb3YIOTCSL 00001IEHNE U KOHKPETH3alusl.

JIuaus «YpaBHEHUsSI U HEPABEHCTBA» pPEaU3yeTcs Ha NMPOTSHKEHUM BCEro OOydeHHs Ha
YPOBHE CpeIHEero oomero oOpa3oBaHMsA, IOCKOJIbKY B KaxkaoM pasjene IIporpammer
IIPEJYCMOTPEHO PELICHHE COOTBETCTBYIOMIMX 3aJad. B pe3ynbraTe oOydaromuecs OBIaJeBalOT
pa3IMYHBIMU  METOJaMHU  pPELIEHUS pPAlMOHAIbHBIX, MPPALMOHAIBHBIX, IO0Ka3aTEIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMH, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydyeHHblE yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIHM ¢ TOMOUIbIO TPOU3BOIHON, MPH PEUICHUH MPUKIAAHBIX 3a/]a4u U 3a/1a4 Ha HaX0XK/IeHUe
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copepikarenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opMmynam, npeoOpa3zoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKKe BBIPAKEHUI,
coJepXkKaluX cTeneHu M Jorapu¢mel. braromapss u3ydeHuro anreOpandeckoro Marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILIEHUS
oOyyaromuxcs, (GOPMHUPYIOTCSI HAaBBIKU JEIYKTHBHBIX PacCYKJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dopmamu, MPEICTAaBICHHS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB.
AnreOpa npepnaraet 3(pQeKTHBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopnepxaTtenpHO-MeToAUUeCKast JIMHUSA «DYHKIUU U TpaQUKK» TECHO NEpeIuleTaeTcs ¢
IpYrUMHM  JMHHUAMH  y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMBbICIE  3aJaér
[IOCIIEIOBATEIbHOCTh ~ M3y4eHHMs  MaTepuana. V3yueHue  CTENEHHOM, IMOKa3aTesbHOM,
norapu(pMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M I'paMKOB, HCIOJIb30BAHNE
GyHKUMH U pellleHus 3a7ad U3 JIPYruxX Y4eOHBIX NpPEAMETOB M pPEaJbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pElICHUEM ypaBHEHMH W HepaBeHCTB. llpu
3TOM 0O0JIbLIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaxarb (opMyliaMu
3aBHCUMOCTH MEXIY pa3iMYHbIMU BEIMYMHAMH, UCCIEIOBATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan 3TOH cojepKaTelbHOM JIMHUM HAaLElIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IO3BOJIAIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMUYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, rpaduueckoil u cinoBecHoM. Ero wu3ydeHuwe crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHHIO M KOHKpeTH3alluu,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenpHast nuHus «Hauana maremaTHuecKoro aHaian3a» MO3BOJISET CYLIECTBEHHO
paclIMpuTh KpYr Kak MaTeMaTHYeCKUX, TaK M MPHKIAIHBIX 3a/1a4, JOCTYIMHBIX 00y4aronumcs,
TaK KaK y HUX IMOSIBJISAETCS BO3MOXKHOCTb CTPOUTH IPaUKU CIOKHBIX (QYHKIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATE IUIOMEAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas cozaepKaTelpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pEalbHBbIX CHUTyalui, I03BOJISET
HaxOJWTh HaWIydlllee pEIICHHE B NPHUKIAJHBIX, B TOM 4YHUCIIE COLMAIbHO-IKOHOMHYECKHUX,
3aJayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallM3a CHOCOOCTBYET pa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs



Y3HAKOT O BBIAAOIIUXCA PE3yJibTaTax, MOJTYUYCHHBIX B XOAC Pa3BUTHA MATCMATHKU KAaK HAYKHU, U
00 UX aBTOpax.

CogepxarenpHO-MeTOAMYECKass JHHUS «MHOXKECTBAa M JIOTHKAa» BKIIOYaeT B ceOs
OJICMCHTBI TCOPHU MHOXKCCTB U MaTEeMaTHYECKOM JIOTUKH. TeOpeTI/IKO'MHO)KeCTBeHHBIe
MIPEJICTaBJICHHS] MPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIONIMI BCE pa3lesibl MAaTeMaTUKU U €€ IMPUJIOKEHUH, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIJIMHBI U UX IIPUJIOKCHHA B CAUMHOC LCIIOC. HO3TOMy
BaXXHO JaThb BO3MOXKHOCTH 06yanOHIeMYCH IIOHUMATH TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK
COBpeMeHHOﬁ MaTC€MaTUK MW HCIHOJb30BATbH €ro IJId BBIPpAXKCHHA CBOUX MBICJIEH. I[pyrI/IM
BaXHBIM IPHU3HAKOM MATCMATHKU KaK HAYKH CJIICAYCT NPU3HATH CBOfICTBeHHYIO el CTPOrocCThb
00OCHOBaHMH W CJEJOBAaHUE OIPENCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTENIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTUYECKOTO
MBIITJICHU S o6yqa101111/1xc5[, MO3BOJIACT UM CTPOUTH CBOU PACCYXKIACHUSA HAa OCHOBC JIOTMYCCKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «AnreOpa W Hayala MaTEeMaTHYECKOTO aHAM3a» TPUCYTCTBYIOT
OCHOBBI MaTeMaTNU4YCeCKOIro MOACIINPOBAHUA, KOTOPBIC IIPpHU3BaHbI CII0COOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENECH peaqbHbIX CHUTYallud, HCCIEIOBAHUS OSTUX
MoOJIelield C TIOMONIbIO ammapara aireOppl M MaTeMaTHYeCKOTO aHalii3a, HWHTepIpeTaliy
IMOJIYYCHHBIX PE3YIbTATOB. Taxkue 3alaHus BIIJICTCHBI B Ka)K)II)II\/'I N3 pasaciioB IpPOrpaMMabl,
MOCKOJIBKY BECh MaTepHan y4eOHOrO Kypca IUPOKO HCIIONB3YeTCs ISl PEIICHUs MPHUKIIATHBIX
3amad. [lpm pemeHMM pealbHBIX TPAKTHYECKUX 3amad  oOydJarolwecs pa3BUBAIOT
HaOJIOIaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh
aHAJIOTHIO, 0000mAaTh W KOHKPETH3MPOBAaTh mMpodiiemy. JleaTenbHOCTh M0 (OPMHPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YYCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hadama MaTeMaTHIECKOTO aHAIIN3a).

Ha m3y4enune yueOHOTO Kypca «Anredpa v Havaaa MaTeMaTHdecKOro aHaJIi3a» OTBOIAUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue Apoou. [Ipumenenne 1podeil 1 NPOLEHTOB /s PEIICHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
OIEpalMM C JIECHCTBUTEIBHBIMU YHCIaMU. MOIyib IEHCTBUTEIBHOIO YMCIIA U €r0 CBOWCTBA.
[TpubnmkEHHbIC BBHIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKA pe3yibTaTta
BBIYMCIICHU .

Crenens ¢ nensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTHUECKUX 3a1a4 U IPECTABICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JlecaiTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHYyC, KOCMHYC, TaHT€HC, KOTAaHI'€HC YMCIOBOIO ApryMeHTa. APKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnectBa ¥ TOXJECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHC CTBa.

OcHOBHBIE METOIbl PEHICHUSI LENbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM IEpPeMEHHOH. JleleHrMe MHOroYIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowneHs! ¢ nensiMu Kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHHH, COIEPKAITNX CTENIEHU U KOPHHU.

Hppauunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI pEIICHUS JOrapuMUYECKUX
YpaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemienne cuctem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHM CMBICI W CBOWCTBA, BBIYUCIEHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBK CUCTEMBbI JIMHEHHBIX ypaBHEeHU. VccienoBanue nocTpoeHHOU
MOJIEJIH C MOMOILBIO MAaTPUI] U ONIPEACIUTENEH.

[TocTpoeHne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUII M HEPABEHCTB K PEILIECHUI0 MAaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHBIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

OyHKIMA, crnocoObl 3aaaHus ¢QyHKIUM. B3aumuo oOpatHble QyHkimu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. SnemeHTapHble peodpa3zoBaHus rpauKOB (PyHKIIMHA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HaKonocTossHCTBa. UETHble M HeuéTHble QyHKIMH. [lepuognueckue QyHkiuu. ITpomexyrku
MOHOTOHHOCTH (D)yHKIMU. MakcuMymMbl 1 MUHUMYMbI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs1 (QYHKIUN HAa IPOMEXKYTKE.



JIuneiiHasi, KBaJpaTu4yHas U JpoOHO-TMHENHHas GYyHKIUU. DIeMEHTapHOE UCCIIE0BAaHNUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas (QyHKIUS ¢ HATypaJdbHBIM U LEIBbIM IMOKazarenem. EE cBoiicTBa u Tpaduk.
CaoiictBa M rpaduK KOPHA N-Oi CTENeHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HaTypaJlbHBIM
[IOKa3aTeseM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA I peICHHUs ypaBHEHUH.

TpuroHomerpuveckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPHUYECKHX  (DyHKIMiA
YHUCJIOBOT'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHbIX Mpolieccax U sBJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocieqoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIIEA0BaTEILHOCTEH. MeTo ] MaTeMaTHYeCKOH
MHIYKOUU. MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIIEIOBATEIBLHOCTH. MCTOpHS BO3HHKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa GeCKOHEUHO YOBIBaroOIIed IeOMeTpUUECKON MPOTPECCHU.
JIuHeWHBII M SKCHOHEHUHAIbHBIM pocT. Yumcno e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banne Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M UX cBoWcTBAa. ToukuM paspbiBa. ACHUMITOTH TpaduKOB
¢byukuuil. CBoiicTBa (QyHKIUII HENmpephIBHBIX Ha OTpe3ke. MeToa MHTEpBaloOB JUIsl peUIeHHS
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIIMM [Tl pEIIeHUs 3a/1a4.

[TepBas u BTOpast mponsBoauble GyHKIMH. OnpeneneHue, TeOMETPUIECKAN 1 (PU3HIECKII
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKIIHH.

IIpounsBosaHble neMeHTapHbIX QyHKIUH. [Ipon3BoaHas CyMMBbI, IPOU3BENECHUS, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:kecTBa M JT0THKA

MHOK€eCTBO, OINepalry HaJl MHOKECTBAaMU M UX cBoMcTBa. Jluarpammel Jinepa—BenHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTH4YEeCKOro  OOBEKTa,  CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCHUHCKOrO OOIIEeCcTBa, MPEICTaBIEHHE O MaTeMaTHYEeCKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLEAYp TIpakIaHCKOTro oOIiecTBa
(BBIOODBI, ONMPOCHI U JPYroe), yMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBUH € UX QYHKUUSAMHU U Ha3HAUCHUEM;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCUNCKON TPa’KAaHCKON WAEHTUYHOCTH, YBAKEHHSI K MPOILTIOMY U
HACTOSIILIEMY POCCUICKON MAaTEMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTIKEHHUSIM POCCUNCKHUX
MaTEMaTUKOB M POCCHHCKONW MaTeMAaTHYECKOW IIKOJIbI, MCIOJb30BaHUE J3TUX JTOCTHIKEHUH B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKHY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHME  JIyXOBHBIX LIEHHOCTEH  pPOCCHHCKOro  Hapoja, CPOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUXKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAa/Ja B IOCTPOECHUE
YCTOHYHBOTO OYIYIIETO;

4) 3cTeTH4eCKOro0 BOCIIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKIEHUIl, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acClleKTaM pa3jIMYHbIX BUOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh YMEHUS PUMEHITh MaTEMAaTHIECKUE 3HAHUS B MHTEPECaX 3I0pOBOTO
n Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBaHHBIN PEKUM 3aHATHH U OT/AbIXA, peryispHas (pusnueckas akTHBHOCTB),
(u3nyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03/10POBUTENBHOM JEATEIbHOCTHIO;

6) TpyaoBOro BoCIMTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIECHHOCTH TPYJ0JIIOOUS, HHTEPEC K Pa3IN4HbIM cepam
podeccHoHaIbHOM JEesATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ NMPUIIOXKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun ©  peaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUU
MPaKTUYECKUX 3a7a4 MaTeMaTH4eCKON HapaBIE€HHOCTH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUA:

c(OpPMUPOBAHHOCTh DKOJIOTMYECKOW KyJIbTYphl, TOHHUMaHHE BIUSHUS COLMAIbHO-
SKOHOMMYECKUX IPOILIECCOB HA COCTOSHUE TPHUPOJHOW M COIMAIBHOM Cpellbl, OCO3HaHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3a1ad B 00JacTU OKpYXKarolie cpeipl, IJIaHUPOBaHUE
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKpY>KaIoUeil cpeapl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

cOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOILECTBEHHOM MpPaKTUKH, MOHMMaHWE MAaTeMaTH4YeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATEIbHOCTH, 3TAaNOB €€ pa3BUTHS U 3HAYMMOCTH JUIS PA3BUTHSI LIMBUIIU3ALINY,
OBJIaJICHUE S3bIKOM MaTeMAaTUKH U MaTeMaTH4YECKOU KYJIbTYpO KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIISITh MPOCKTHYIO M HUCCIIEN0BATENbCKYIO 1€ATEeIbHOCTh MHAUBHUIYaIbHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHbIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA

Ba3oBble 1ornyeckue geicTBus:

BBISBJIAITh M XapaKTePU30BaTh CYLIECTBEHHBbIE IMPHU3HAKM MaTeMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOLIEHUM MEXIy MNOHATHAMH, (QOPMYIUPOBATh ONpEAETICHUS IOHATHMH,
yCTaHaBJIMBaTh CYIIECTBEHHbIH NpPU3HAK KJIACCU(PUKALMU, OCHOBaHUA i1 0000IIeHHs U
CPaBHEHUs1, KPUTEPUU IIPOBOJIUMOTO aHAIN3a;

BOCIPUHMMATh, (OPMYJINPOBAaTh U IMPeoOpa3oBHIBATh CYXKICHUSA: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISBJIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NMPOTUBOpeuns B (hakTax,
JAHHBIX, HAONIONEHUAX U  YTBEPXKJAEHUSX, Mpeularatb KPUTEPUH JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEYUL;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, ACIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUU;



IIPOBOJUTH CaMOCTOSITENIHO J1I0Ka3aTeIbCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IIpsiMblEe U
OT NPOTUBHOIO), BBICTpAaUBaThb AaApPryMEHTALMIO, NPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BbIOMpaTh cnoco0 pemieHuss y4eOHOW 3amauu  (CpaBHMBATh HECKOJBKO BAapHAHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOAALINH ¢ Y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBare/ibCKue 1eHCTBUA:

HCI0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUIM MHCTPYMEHT NO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (PUKCHpPYIOIIKME NPOTHBOPEYHE, NpoOIeMy, yCTaHABIMBaTh HCKOMOE W JAaHHOE,
(bopMUpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UIUI0, MHEHHE;

[IPOBOJUTH  CAMOCTOSITEJIbHO  CIJIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBAaHHE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IPOILIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MeX ]y 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIBHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJII0/ICHUS], UCCIIEI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHHNI];

MIPOTrHO3UPOBATh BO3MOYKHOE pa3BUTHE MpOIlEcca, a TAK)KE BBLABUIaTh MPEANOJIOXKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

PadoTa ¢ undopmanmeii:

BBISIBIIATH JIeUIUTHI HHGOpMAIUK, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BONPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh MH(OpPMAIMIO U3 HCTOYHHMKOB pAa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEeMATHU3UpPOBAaTh W MHTEPHPETUPOBATH MHGOPMALMIO PA3NIUYHBIX BHUJIOB U  (opm
MPEACTABICHUS;

CTPYKTYypUpOBaTh  MH(pOpMalMIO, MPEACTaBIATH €€ B  pa3auuHbIX  ¢opmax,
WJUTIOCTPUPOBATH TpadudecKi;

OIICHUBAaTh HAI&KHOCTh HMHGOPMAlMU MO CaMOCTOATEIbHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTUBHbIE YHHUBeEpPCaJbHbIE y4eOHblIe N1eiCTBUSA

OO0umenne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCIOBUAMH M LEISIMH
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHMS] B YCTHBIX M MUCHBMEHHBIX
TEeKCTaX, JaBaTh IIOACHEHHS IO XOJy pEUlIeHUs 3aJadyd, KOMMEHTHUPOBATh IIOJIyYE€HHBIN
pe3ynbTart;

B Xo/ie OOCYXKIeHHs 3a7aBaTh BOIMPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MPOOIEMBI,
peniaeMoil 3aauM, BbICKA3bIBaTh WJIEU, HALIECJICHHBbIE HA MOUCK PEUICHUS, COMOCTABIATH CBOU
CYXJCHUS C CY)KICHHSIMH OPYTUX YYaCTHHUKOB JAMajora, oOHapyKHBaTh pa3jHude U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pPa3HOTIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YyJIbTaThl PELICHUs 3a/la4, SKCIEPUMEHTa, WCCICAOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opmaT BBICTYIUICHHS C Y4€TOM 3aJady MPE3CHTAlUUu U
0COOCHHOCTEH ayIUTOPUH.

PeryasitTuBHbIC YHHBepCaJIbHbIe y4eOHbIe NeliCcTBUSA

Camoopranm3anus:

COCTaBJIATh IUIaH, aJTOPUTM pElIeHHs 3a/add, BbIOMpATh CIOCOO pelieHus ¢ y4éToMm
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHMaHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HABBIKAMU TIO3HABATENILHON pedUIeKCHU KaK OCO3HAHUS COBEpPIIAeMbIX JIeHCTBUN
U MBICIMTENbHBIX MpPOIECCOB, MX pE3yAbTaTOB, BJAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MaTEMAaTUUECKOH 3a/1a4H;



NPEIBUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH INPH PEIICHWH 33a/1a4d, BHOCHUTH
KOPPEKTHBHI B JESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pE3ylbTaTa MLEIHM ¢ YCIOBHSIM, OOBSICHATH NPUYHHBI
JTOCTIDKEHUSI WM HEIOCTIDKEHHS! Pe3ylbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MOHMMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaTbHONH pabOTHI TpU
pemieHNH y4eOHBIX 3ajJa4, MPUHAMATH [EJb COBMECTHOH JIeATEIBHOCTH, IUIAHUPOBAThH
OpraHu3alii0 COBMECTHOM pabOTHI, pacrpenesiaTh BHIBI padOT, JOrOBAapHBATHCS, 0OCYXKIATh
MIPOIIECC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyXIeHUs, 0OOMEH MHEHUMH, «MO3TOBBIE
IITYPMBI» W WHBIE), BBIIOJHITH CBOIO 4YacTh pabOTHl M KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JIPYrUMH 4JICHAMH KOMAaHJbl, OIIEHWBAaTh KAadeCTBO CBOETO BKJIaJa B OOIIMH TMPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

NPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenus B 10 kiacce oOydaromuiics MNOJYyYUT CJIEAYIOIIME IpeIMETHBIE
pe3ynbTaThl O OTIENIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTo Kypca «Aniredpa v Hadajia
MaTeMaTHYECKOTO aHAIU3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAILHOE YUCIIO, OECKOHEUHasl epruoanyecKas
IpoOb, TPOIEHTHI, WPPAIMOHAIEHOE YHUCIIO, MHOKECTBA PAIMOHAIBHBIX M JACHCTBHTEIHHBIX
qucell, MOJIyJlb IeHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IPOOH U MPOLEHTHI JUIs PEIIeHUs NPUKIAIHBIX 33aJa4 U3 pasInYHbIX OTpaciei
3HAHUW U peAIbHOM KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCIICHUS, MpPaBWIA OKPYIJIEHUSA, NMPUKUAKY U OLECHKY
pe3yibTara BBIYMCICHUH;

CBOOOJIHO OIEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOAXOASNIYI0 (OpMY 3alMCH ACUCTBUTENbHBIX YHCEN AJIS PEIIEHUs MPAKTHUYECKUX 3a1ad U
IIPEJCTABICHUS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENEHH;

cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM I10Ka3aTeleM;

CBOOOJIHO ONEpUPOBATH MOHATUSAMU: JIorapudM 4HCIA, JECATUYHbIE U HaTypajlbHbIE
sorapudmer;

CBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OIIEPHPOBATH MOHATHAMHU: APKCUHYC, ApKKOCUHYC U aPKTAHI'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHus 1 HEPABEHCTBA:

CBOOOJTHO ~ OmepupoBaTb  MOHATHSAMM:  TOXKIECTBO,  ypPaBHEHUE,  HEPAaBEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YpaBHEHUS-CIIE/ICTBHSI, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh PaA3IMYHblE METOJbl PELICHHs] PALMOHAJIBHBIX M JPOOHO-PALMOHATBHBIX
ypaBHEHUH, IPUMEHSATh METO/I UHTEPBAJIOB JUISl PELICHUS HEPABEHCTB;

cBOOOJITHO ONEpUpPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEepeMEeHHON, MHOTOWIEH C
HEeJBIMH  KO3QQUIIMEHTaMH, KOPHU MHOTOYJIEHA, MNPUMEHATh JIeIEHHe MHOTOWwIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais pemenus 3aiay;

CBOOOJTHO ONEpUpOBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, Marpula,
ONpeNeNUTeNb MATpULbl 2 X 2 W €ro TIeOMEeTPUYEcCKU CMBICI, MCIOJIb30BaTh CBOWCTBA
onpenenutens 2 X 2 i BBIYMCICHUS €ro 3HAUYeHHs, IPUMEHSATh ONPEICTUTENN Ul peIIeHus
CHCTEMBbl JIMHEWHBIX YpaBHEHHH, MOJEIUPOBATh peajibHble CUTYallMd C IMOMOIIbIO CHCTEMbI
JMHEWHBIX YpaBHEHHWH, WCCIIe0BaTh IOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpull H
olpenenuTeNneil, MHTEPIPETUPOBATH MOJTYICHHBIN PE3yabTar;



MCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMH JJIs TPe0Opa30BaHMs BEIPAKEHUH;

BBITMIOJIHATE ~ NPEOOpPA30BaHUsI  YUCIIOBBIX  BBIPDAKEHHM, COJEPXKAIIMX CTENEHH C
panroHaIbHBIM IOKA3aTeIeM;

UCIONB30BaTh  CBOMCTBa  JjorapupmoB st  mpeoOpa3oBaHus  JIOrapu(PMUIECKUX
BBIPAKECHUH;

cBOOOJHO  OMEpHpOBaTh  TMOHATHAMHU:  HpPPAalMOHANbHBIE,  TOKa3aTelbHbIE U
norapu(MUYECKUE ypaBHEHUS, HAXOIUTh MX PEUICHUsS C MOMOIIBI0 PAaBHOCHIIBHBIX IEPEXO0/I0B
WJIA OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuuYeckne (GopmMynsl aius  1peoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKECHUH;

cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUUYECKOE YypaBHEHHE, TPHUMEHSTh
HE00X0MMBbIE (POPMYITBI [T PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKUX YpaBHEHHUIA,

MOJICTUPOBATh pPEATbHBIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YPaBHEHMsI, HEPAaBEHCTBA IO YCIOBHUIO 33JayM, HCCIEN0BaTb IOCTPOCHHBIE MOJENIU C
UCIOJIb30BAHUEM allllapaTa ajareopsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMH: (YHKIMS, CHOCOObI 3a1aHusi (PYHKIUH, B3aHMHO
oOpaTHble (QYHKUWH, KOMMO3ULMS (yHKIMHE, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpa@UKOB PYHKUINA;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: OOJIACTH OMPEICIICHUSI M MHOXKECTBO 3HAYCHUH
GbyHKIUY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTEPHPOBATH TMOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIMU, TIEPUOHMUECKHUE
GYHKIIUU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMM, MAKCUMyMbl W MHHHMYMBI ()YHKIIWH,
HauOoJIbllIee U HaMMEHblIee 3HaYeHUEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSMU: CTENEHHAas (QYHKLUUS C HATYpaJbHBIM M LEJbIM
nokaszaTeneM, rpaduk cTeneHHON (YHKUIMHU C HATypalbHBIM U LEJIBIM IOKa3zaTeseM, rpaduk
KOPHA N-0i CTeNeHu Kak QYHKIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeNIEM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTU4Has M JpOoOHO-IMHEHHas (yHKUHMH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHKUE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpHPOBATh MOHATUAMM: IOKa3zaTellbHas U Jorapudmuueckas QyHKLIUHU, MX
CBOICTBA U IpauKu, UCIOJIB30BaTh UX I'paMKH Ul PELICHUs ypPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAsl OKPYXHOCTb, OIpE/esICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUH YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipauku (QyHKIMH AT MCCIIENOBAaHUS IPOLECCOB U 3aBUCUMOCTEH HpU
pellIeHNH 3ajad U3 JPYruxX y4eOHbIX NPEAMETOB M peallbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTH MEXIy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoro aHajan3a:

CcBOOOJIHO OIEpUPOBATH MOHATUAMHU: apupMeTHUYecKas M TeoMeTpudecKas Iporpeccus,
0eCKOHEUHO yOBIBaIOIIAsi FEOMETPUUECKasi MPOrPECCHs, JIMHEHHBIN U 3KCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUH JUIs PELICHUs PeabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUpoBaTh MOHATHSAMM:  IIOCIIEIOBATENBHOCTh,  CHOCOOBI  3a/1aHUS
MOCIIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpaHUUYEHHbIE TTOCIIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MaTEMaTUYECKOT0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUPOBATh MOHATUSAMH: HENpEepbIBHbIE (DYHKIMH, TOYKH pa3pbiBa Ipaduka
GbyHKIMHU, aCUMOTOTHI Tpaduka GyHKINHY;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLMS, HEMpepbIBHAsE Ha OTpE3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIMH U1 peLIeHus 3a1a4;

CcBOOOJTHO ONepUpoBaTh IMOHATHUAMHU: TiepBas W BTOpass MPOU3BOJHBIE (YHKIUH,
KacaTenbHas K rpaduky QyHKINY;



BBIYUCIIATh IIPOU3BOJHBIE CYMMBI, IIPOM3BEIEHHUs, YAaCTHOIO M KOMIIO3ULIUU JIBYX
(byHKIUH, 3HATh TPOU3BOIHBIC YIIEMEHTAPHBIX (PYHKIIUH;

WCIOJIH30BATh TEOMETPUUYECKHUI U (PU3UUECKUI CMBICT MPOU3BOJHOM IS peIICHHs 3a1a4.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIlK Ha/l MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCAHUS PEABHBIX IPOLECCOB
U SIBJICHUH, IPHU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOZHO ONEPHPOBATh IMOHATUSIMU: OIPENCICHUE, TEOPEMa, YpaBHEHHE-CIICICTBHE,
CBOMCTBO MAaTeMaTW4YeCKOro OOBEKTa, JO0Ka3aTeNIbCTBO, PABHOCHIBHBIC YypPaBHEHUS U
HEPABCHCTBA.

CIIOCOBBbI OHLHEHKH JOCTUXEHHUSA VYYAIIUMUCA TTVIAHUPYEMBIX
PE3YJIbTATOB

Jlig oueHuBaHUS MPEIMETHBIX Pe3yJabTaTOB MO yuyeOHOMY mpenmery «MaTemaTtuka
OTIPEJIENIEHO MATh YPOBHEH NOCTHMKEHHM yJallluXcsi, COOTBETCTBYIOIIMX OTMETKaM OT «5» 10
«1».

ba3oBhIil ypOBE€Hb [OCTHKEHHUH — YpPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE
y4eOHBIX NEHCTBUN C OMOPHOM CHCTEMOM 3HaHWH B pamKax auarna3zoHa (Kpyra) BbIJIEIEHHBIX
3amad. OBinajieHNe 0a30BBIM YPOBHEM SIBISIETCS 0OCMAMOYHbIM JJISl IPOJIOJKEHUSI 0OyueHus Ha
clenyomel CTyneHH o0pa3oBaHMs, HO He MO MPO(UILHOMY HampaBieHUIO. JOCTHKEHUIO
0a30BOr0 YpOBHSI COOTBETCTBYET OIICHKA «YAOBJIETBOPUTENBHO» (MM OTMETKa «3», OTMETKa
«3a4YTCHOY).

[IpeBpiieHue 06a30BOr0 ypOBHS CBUAETEILCTBYET OO0 YCBOCHHHM OIOPHOM CHUCTEMBI
3HaHMUH HA YPOBHE OCO3HAHHOTO IIPOU3BOJIHLHOTO OBJIAJICHUS YIEOHBIMU IEHCTBUSMU, a TAKXKE O
Kpyroszope, mupoTe (WM W30MpATETbHOCTH) WHTEpecoB. llemecooOpa3HoO  BBHIACIUTH
CIIeyIOIIKeE JBa YPOBHSI, IPEBBILIAIONINE 0a30BBIi:

* TOBBIIICHHBIN YPOBEHb JOCTUKEHUS IIJIAHUPYEMbIX PE3YyIbTaTOB, OLIEHKA «XOPOII0» (OTMETKa
«4»);
* BBICOKMI  YpPOBEHb JIOCTIIKEHHUS IUJIAHUPYEMBIX Ppe3ylbTaTOB, OICHKA «OTIHYHOY
(oTMeTKa«S»).
[loBbIlIEHHBI W BBICOKUNA YPOBHU JOCTHIKEHHUS OTIMYAIOTCA [0 TOJHOTE OCBOCHUS

IUIAHUPYEMBIX ~ pEe3yJlbTaToOB,  YPOBHIO  OBJIAJEHUS  y4eOHBIMU  JCHCTBUSIMH U
c(hOpMUPOBAHHOCTHIO UHTEPECOB K JAHHOM MpeAMETHOM 00J1acTH.
WnnuBuayanbHele  Tpaekropud — oOydeHHss — oOyyarommxcs,  JAEMOHCTPUPYIOLIUX

MOBBIIIEHHBIA M BBICOKHI YPOBHHM JOCTH)KEHUH, IieJecooOpa3Ho (opMHpoOBaTh € Y4ETOM
MHTEPECOB JTUX OOy4aromMXCs M HMX IUIaHOB Ha Oyaymee. [lpm Hanmuymm ycTOWYMBBIX
MHTEPECOB K yUeOHOMY IPEeIMETY U OCHOBATEIbHOU MOATOTOBKH MO HEMY TaKue 00ydaromiuecs
MOTYT OBITh BOBJICUEHBI B NPOEKTHYIO AESITEIHbHOCTh MO MpPEeIMETy U COPHUEHTHPOBAHBI Ha
MPOJIOJKEHHE 00YYeHHUs B CTAPIIUX KJIaccax Mo JaHHOMY MpOouUIIIo.

Jlis ommcaHusT TOATOTOBKM OOYYaroIIMXCSl, YPOBEHb JOCTHIKCHHMHA KOTOPBIX HUXKE
0a30BOr0, IIe1eCO00Pa3HO BBIIEIUTH TAKXKE JIBA YPOBHS:

* HM3KUU YpPOBEHb JOCTIDKEHUH, OIEHKa «IIoxo» (oTMeTka «1», «2»), He
JIOCTHKEHHE 0a30BOro ypoBHS (TMOHIKEHHBI W HHU3KUW YPOBHH JOCTHIKCHHIA)
¢ukcupyercs B 3aBUCUMOCTH OT 00bEMa M YPOBHS OCBOCHHOTO U HEOCBOCHHOTO
COJIepXaHus MpeaMeTa.

Kak mnpaBuno, MOHMKEHHBI YPOBEHb [OCTHXKEHHI CBUAETENHCTBYET 00 OTCYTCTBUU
CUCTEeMaTU4YeCKON 0a30BOM MOATOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOCHO Jaxe U
MOJIOBUHBI TUIAHUPYEMBIX PE3yIbTaTOB, KOTOPHIE OCBAMBAET OOJBIIMHCTBO OOYYAIOIIUXCS, O
TOM, YTO UMEIOTCS 3HAUUTENbHbIE MPOOENbl B 3HAHUAX, JalbHElIIee oOydeHHe 3aTpyTHEHO.



[Ipu >TOM OOYyYaroOmUCS MOXET BBINOJHATH OTICIbHBIC 33JaHUS TOBBIIIEHHOTO YPOBHS.
Hannas rpynma oOydaromuxcsi (B cpegHeM B xoje oOydeHHs cocramisiromas okosio 10 %)
TpeOyeT CrenualbHON AMArHOCTUKH 3aTPYJHCHUN B 00y4eHHH, TPOOEIIOB B CHCTEME 3HAHUN U
OKa3aHMsI LeJICHAPABICHHOW IOMOIIU B IOCTHKEHUU 0Aa30BOTO YPOBHSI.

Huskuii ypoBeHb OCBOEHHUS IJIAaHUPYEMBIX PpE3YyJIbTaTOB CBUJIETEIBCTBYET O HAJIMYUU
TOJIBKO OT/AEIBHBIX (PparMEHTapHbIX 3HAHUM 110 NPEAMETY, AajibHelIIee 00ydeHre PaKTUIECKU
HEBO3MOXXHO. OOydarmuMcs, KOTOpbIE JEMOHCTPUPYIOT HU3KUH YpPOBEHb JOCTH)KEHMIH,
TpeOyeTcs crieruaibHasi MOMOIIb HE TOJIBKO 10 Y4eOHOMY IpEAMETY, HO U 10 (OPMUPOBAHUIO
MOTHBALUHN K 00Y4YEHHUIO, Pa3BUTHIO HHTEpeca K U3y4aeMoil MpeaMeTHO 001acTH, TOHUMaHHIO
3HAYUMOCTHU TpeAMETa Ui KU3HU U Ap. TOJbKO HAJIWYUE MOJIOKUTEIBHON MOTHBALMM MOXKET
CTaTb OCHOBOM JIMKBUJALIMU [TPOOEIOB B OOYYEHUU JJIsl JAHHOM IPYIIIBI 00Y4aroImuXCsl.

@Dopmbl KOHmMpOAA: YCTHBIA OTBET, KOHTpOJIbHAs paboTa, caMocTosiTelbHas paboTa,
MaTeMaTHYeCKUI TUKTAHT, TECT (IPOBOJIUTCS B paMKax ypoka 5-10 MUHYT)

Hopwmpb! o11eHOK MHCbMEHHBIX PAalbOT (KOHTpOJibHas paboTa, camocTosITeNbHas padora,
TeKylllas NUucbMeHHas padoTa) nmo Marematuke B V—VI kinaccax

Copnepxanue 1 00bEM MarepHala, BKIIOYAEMOTO B KOHTPOJIbHbIE MUCbMEHHBIE pabOThI, a
TaK)Ke B 3a/1aHUs JUIsl IOBCEHEBHBIX MMCbMEHHBIX YIIPAXKHEHUH, ONPEAESIOTCS TpeOOBaHUSAMM,
YCTaHOBJIEHHBIMU 00pa30BaTeNIbHOM MPOrpaMMOii.

[To xapakrepy 3ajaHUI TUCbMEHHBIE Pa0OThI COCTOAT: @) TOJIBKO U3 PUMEPOB; 0) TOJIBKO
W3 3a71a4; B) U3 33J1a4 U IPUMEPOB.

OreHka THUCBMEHHOM paboThl OmpeaenseTcs ¢ y4€ToM TMpexae Bcero e€ o00mero
MaTeMaTH4YeCKOrO0  ypPOBHS, OPUTMHAJIBHOCTH, IOCJIENOBATENIbHOCTH, JIOTMYHOCTH €€
BBITIOJIHEHUS, a TAKXKe Yrcia OMMOOK U HETOUETOB U KauecTBa oopmiieHus: paboThl.

Ommubka, nosmopsrowasncs B OTHON paboTe HECKOIBKO pa3, pacCMaTPUBACTCS KaK 00HA OuuUOKaA.

3a opgoepaghuueckue owudbku, TOMYIIEHHBIE YYCHUKAMH, OIIEHKA He CHudxcaemcs, 00
oporpaduyecknx ommodOKax T0BOAUTCS A0 CBEIEHUS MPEINoiaBaTeisi pycCKoro sizpika. OgHaKo
OLIMOKYU B HAMMCAHUU MAMeMAmMu4ecKkux mepmMuHos, YK€ BCTpEeUaBIINXCS IIKOJIbHUKAM Kjlacca,
JOJIKHBI YIUTBIBATHCS KaK Hedouémul B padoTe.

IIpu oneHke NMMCbMEHHBIX PadOT MO MaTeMATHKe PA3JINYAIOT 2pydvle owudKU, OWUOKU U
Heoouémul.

I'pyovimu B8 V—VI Ki1accax CUMTAIOTCS OITMOKH, CBSI3aHHBIE C BOITPOCAMH, BKITIOUEHHBIMU B
«Tpebosanusi Kk ypoeHI0 NOO20MOBKU OKAHUUBAIOWUX HAYANLHYIO WKOY» 00pa3oBaTeNbHbIX
CTaHJIapPTOB, a TAKXKe MOKA3bIBAIOIINE, YTO YYCHUK HE YCBOWJ BOIPOCHI U3YYEHHBIX HOBBIX TEM,
OTHECEHHBIE CTaHAApTaMH OCHOBHOTO 0O0mIero oO0pa3oBaHUs K YUCITY OOS3aTeNbHBIX IS
YCBOCHHMSI BCEMH YUEHUKAMHU.

Tak, Hampumep, K TpyObIM OTHOCATCS OUIMOKH B BBIUMCIICHUSX, CBHJETEIBbCTBYIOUIUE O
HE3HAHWU TaONUIBI CIIOKEHUS WM TaONHIIBI YMHOKEHHUS, CBSI3aHHbIE C HE3HAHHUEM aIrOpUTMa
MMCBMEHHOTO CIIO’KEHHUS U BHIYMTAHUS, YMHOKCHHUS U JICJICHUS Ha OJIHO- WJIA JBY3HAUYHOE YHCIIO
U T. M., OMMOKHU, CBHUJAETEIBbCTBYIOIINE O HE3HAHUM OCHOBHBIX (OpPMYN, TPaBUI U SIBHOM
HEYMEHUU HX TMPUMEHATh, O HE3HAHUU MPHUEMOB pEIICHUs 3ajlay, aHaJOTHYHBIX paHee
W3Y4YEHHBIM.

Ilpumeuanue. Ecmm rpybast ommbOKka BCTpedaeTcsi B pabOTe TOJBKO B OJHOM Cllyyae W3
HECKOJIbKUX aHAJOTUYHBIX, TO TMPU OIEHKE PabOTHI 3Ta OMIMOKA MOXKET ObITh MpUpaBHEHA K
HEerpyooi.

[Ipumepamu HeepyOwix owubOK SBIAIOTCA: OMIMUOKHU, CBSI3aHHBIE C HEJOCTATOYHO IOJHBIM
YCBOEHHEM TEKYILEro ydeOHOro Marepuaia, He BIOJIHE TOYHO c(hopMyIHMpOBaHHBIM BOIIPOC WK
MOSICHEHHE TPH PEIICHUH 3a7aud, HETOYHOCTH TMPH BBIMOJHEHUN F€OMETPHUYECKHUX MOCTPOSHUI
U T. 1.

Heoouémamu cuntaroTcs HEpalMOHAIbHBIE 3allUCH MPU BBIUYUCIECHUSIX, HEpPAllMOHAJIbHbBIE
npuEMBI BBIUMCIIEHUH, peoOpa3oBaHuil U pelieHuil 3a1a4, HeOpexHOe BBHITIOJHEHUE YepTexen
U CXEM, OTJAEJbHbIE MOTPEHIHOCTH B (HOPMYIMPOBKE MOSICHEHUS WIM OTBeTa K 3amade. K



HEZIOYETaM MOXXHO OTHECTH M JIpyrMe€ HEJOCTAaTKU paOOThl, BBI3BAHHBIE HEAOCTATOUYHBIM
BHUMAHHMEM YYalllUXCs, HalpUMEp: HEMOJHOE COKpalleHue ApoOeill WM YICHOB OTHOIICHUS;
oOpalieHne CMEIIaHHbIX YHCEeN B HEMPABMWIBHYIO IPOOb MPU CIOKEHUN U BBIYUTAHUH; TIPOITYCK
HAaMMEHOBAHMIA; MPOIYCK YHCENT B MPOMEKYTOUHBIX 3aIHCAX; IepecTaHOBKa Upp mpu 3anucu
YHCeN; OIKUOKH, TOMYIICHHbIE IPH MEPETUCHIBAHUN U T. 11

OneHka MNHCbMEHHOM paboOThl 1O BBIIOJHEHUIO BBIYUCIWTENbHBIX 33JaHUM U
anreOpandeckux rmpeodpa3oBaHuit

Boicoxkuii  ypoeenv (ommemka «5») cTaBUTCA 32 0OE3yKOPHU3HEHHOE BBIIIOJHEHHE
MIMCbMEHHOM paboThl, T. €. a) €CIM PELICHUE BCEX NMPUMEPOB BEpHOE; 0) €ciu Bce NEHCTBUS U
npeoOpa3oBaHusl BBINOJHEHBI IPAaBHJIbHO, 0Oe3 omuOOK; BCe 3amiCH XOJa pEHICHHUs
PacmoJIoKeHbl NOCIEA0BATEIbHO, a TAKXKE CJeJIaHa MPOBEpKa pEIIeHUs B TeX clydasx, Korjaa
3TO Tpedyercs.

Iosviumennviit yposenv (ommemka «4») craBuUTCsS 3a pabOTy, KOTOpas BBINOJHEHA B
OCHOBHOM IPaBUJIbHO, HO JOIYIIEHa OJIHa (Herpy0as) omunoKa Wiv ABa-TpU HEAOUETA.

KBas3oewtii yposens (ommemxa «3») CTaBUTCS B CIEIYIOIIUX CIyqasX:

a) ecnu B paboTe uMeeTcs ojHa Tpydas ommbka u He 6osiee 0HOM HerpyOoi ommuoku; 0)
IIpY HAJIMYUKM OJHOU rpyOoil OIMOKU M OJHOTO -IBYX HEJOUYETOB; B) MPU OTCYTCTBHM TPyOBIX
OIIMOOK, HO MPU HAIWYUHM OT ABYX 1O YETHIPEX (HErpyObIX) OMIMOOK; T') MPHU HAIMYUU JABYX
HerpyObIX omMOOK U He Oosiee TPEX HEAOUYETOB; 1) MPU OTCYTCTBUU OIIMOOK, HO MPH HATUYUU
4eThIpEX 1 00JIee HEMOUYETOB; €) €CIIM BEPHO BBIIIOJIHEHO 00Jiee TOJIOBUHBI 00BEMA BCEH paOOTHI.

Huoice 6az06020 yposens (ommemrka «2») CTaBUTCS, KOT/Ia YHCIIO ONMIHOOK MPEBOCXOINUT
HOPMY, MPU KOTOPOM MOXKET ObITh BHICTABJIEHA MOJIOKUTENbHAS OLIEHKA, WM €CIU MPaBUJIbHO
BBITIOJIHEHO MEHEE 10J106UHbL BCEH pabOTHI.

Ilpumeuanue. OTMETKA «5» MOXKET OBITh IIOCTABJIEHA, HECMOTPSl Ha HAJIMYUE OJHOIO-JIBYX
HEO04ETOB, €CIM YYEHHK Jajl OPUIMHAJIbHOE PELICHHE 3a/laHHi, CBHUJIETEIbCTBYIOIEE O €ro
XOPOIIIEM MaTeMaTHYECKOM Pa3BUTHH.

OuneHka nMCbMEHHOM PadoThI M0 PelIEeHUI0 TEKCTOBbIX 3a/1a4

Buvicokuit yposenv (ommemrxa«5») CTaBUTCS B TOM Ciy4ae, KOTJa 3ajJada pelieHa
MPAaBHJIBHO: XOJ] PEUICHHUS 3a]laui BEPEH, BCE JCUCTBUS U MPEeoOpPa30BaHusl BHIIOJHEHBI BEPHO U
panroHaBHO; B 3aj1a4e, PeIaeMOi C BOITPOCAMU HITU TIOSICHEHUSIMU K JACHCTBUSM, JJAHBI TOYHBIC
W TpaBWibHbIE (OPMYIMPOBKH; B 3ajade, pemIacMOd C TOMOIIBIO YpPaBHEHUS, JaHBI
HE00XO0IMMBbIC MOSICHEHUS; 3aITUCH MPABUWIBHBI, PACIIOJIOKEHBI TIOCIICIOBATEIBHO, IaH BEPHBIN U
MCYEPIIBIBAIOIINN OTBET HA BOTIPOCHI 3a]1auu; ClIeIaHa IPOBEPKa pelieHus (B TeX Ciydasx, Koraa
3TO Tpedyercs).

Hosviumennwtit yposensv (ommemka «4») CTaBUTCS B TOM CJIydae, €CIH MPH MPABHIHLHOM
XOJI€ PELICHHS 3a/1auu JIOTYIIEHA OJJHA HEerpyOasi OmmnOKa Ui [Ba-TPU HEJOUYETA.

Baszoeviii  yposenv (ommemxa «3») CTaBUTCS B TOM Clly4ae, €CIM XOJ PCIICHHUSI
MIPaBWJIbHBIN, HO: @) JIOMYyIlleHa oAHa rpybas omubka u He 6oJee OAHON Herpy0Ooif; 0) AomylieHa
onHa rpybas omubka u He Oojee ABYX HENOYETOB; B) JIOMYIIEHBI TPHU-YEThIpEe HETpyoObie
OLIMOKHU MPH OTCYTCTBUU HEOYETOB; T') JOMYIIEHO He OoJyiee IBYX HErpyObIX OIIMOOK M TPEX
HEI04ETOB; 1) IPU OTCYTCTBUH OIIMOOK, HO IPU HAJIM4YUU OoJiee TPEX HEJOUYETOB.

Huowce 6a306020 yposensv (ommemka «2») CTaBUTCS B TOM CJIydae, KOTJIa YHCIO OIHOOK
MIPEBOCXOIUT HOPMY, IIPU KOTOPOH MOKET OBITH BHICTABJICHA MOJIOKHUTENbHAS OLIEHKA.

IIpumeyanus.
1. OtmeTka «5» MOXKET OBbITh MOCTaBJE€HA, HECMOTPS Ha HaJU4We OMHCKH WU
HEI04Y€Ta, €CIM YYECHHMK Jall OPUIMHAJIBHOE pELICHUE, CBUICTEIBLCTBYIOIIEE O €ro
XOpOIIIEM MaTEMaTUYECKOM PA3BUTHM.
2. IlonoxurenbHass OIEHKa «3» MOXeT ObITh  BBICTAaBICHA  YYEHUKY,
BBITMIOJIHUBIIEMY pa0OTy HE MOJHOCTBIO, €CIM OH 0e30IMO0YHO BBINOJIHUI Oojee



MOJIOBHHBI 00BEMa Beell paboTHI.
Onenka KOMOMHUPOBAHHBIX MMCbMEHHBIX pa0OT MO0 MaTeMaTHKE.

[MucpbmenHas paboTa Mo MareMaTuke, Mo yIeXKalasi OLEHUBAHUIO, MOXKET COCTOSTh U3 3a1a4
U mpuMepoB (KOoMOWHUpOBaHHas pabora). B »TOoM ciyuae mnpenonaBarenh cHavana JaéT
NPEIBApUTENIbHYI0O OLEHKY KaXIO0W dYacTH paboThl, a 3areM OOLIylo, PYKOBOJCTBYSCH
CIIETYIOIIM:

a) eciu 0o0e yactu pabOThI OLIEHEHBI OJIMHAKOBO, TO 3Ta OTMETKA JIOJDKHA OBITH 0OIIen
JUTsl BceM paOOTHI B LIETIOM;

0) eciiy OLICHKHM YacTei pa3HATCS Ha OAMH 0ajul, HAapUMeEp, JaHbl OTMETKU «S» U «4» uiu
«»u «3 » U T. 1., TO 32 padOTy B LIEJIOM, KaK IIPaBUIO, CTABUTCSI HU3IIAsI U3 JBYX OTMETOK, HO
MIPH ATOM YUUTHIBAETCS 3HAUCHHE KX I0H U3 YacTeil paboThI;

B) HU3IIAs W3 JIBYX JaHHBIX OTMETOK CTABUTCS M B TOM CIlydae, €CJIM OJHAa 4acTh PabOoTHI
olleHeHa OamioM «5 », a apyrasg — OaioM «3 », HO B 3TOM Cilydae IpernojaBaTesib MOXKET
OIIEHUTh TAKyH paboOTy B IeJIOM OayuioM «4» TpU YCIOBHHU, YTO OTMETKA «5» IMOCTaBJIEHA 3a
OCHOBHYIO YacTh pabOThHI;

I') ecly OJHa M3 YacTeil paboThl OlleHeHa OaitoM «5 » Win «4», a napyras — OaiioM «2»
wm «1», To 32 BCIO pabOTy B LIEJIOM CTaBUTCS Oaml «2», HO IPETOAaBaTeNlb MOKET OLIEHUTH
BCIO0 paboTy OamioM «3 » TpW YCIIOBWH, YTO BBHICIIAS M3 JABYX JAHHBIX OICHOK MOCTaBJICHA 32
OCHOBHYIO YacTh PaOOTHL.

[Ipumeuanue. OCHOBHOM CUMTAETCs Ta YacThb pabOThI, KOTOpasl BKIIIOYAET OOJBIIMNA IO
00BbEMyY MM HanboJIee BaKHBINM 110 3HAYEHUIO MaTepHall 10 H3y9aeMbIM TEMaM MPOTPaMMEI.

OneHka TeKylIMX NUCbMEHHBIX padoT

[Ipu oneHKe MOBCETHEBHBIX 00yYarOMMX padOT MO0 MaTeMaTHKE YUUTEIh PYKOBOJCTBYETCS
yYKa3aHHBIMH HOpPMaMU OII€HOK, HO YYUTBIBAET CTEIIEHb CAMOCTOATEILHOCTH BBIMOJIHEHHS paboT
yUYalIMMHCH, a TaKKe TO, HACKOJIbKO 3aKpEeIUIEH BHOBb U3y4aeMblil MaTepHall.

OO0yuaromue MucbMeHHbIE PadoThl, BHITIOJHEHHbBIE YUAIIUMUCS BIIOJIHE CAMOCTOSITENILHO C
MIPUMEHEHHEM paHee U3yYeHHBIX M XOPOIIO 3aKPEIUIEHHBIX 3HAaHUI, OLIEHUBAIOTCS TaK XkKe, KaK U
KOHTPOJIBHBIC PAaOOTHI.

OOyuyaromue MUCbMEHHbIE PaldOThI, BBHINOJIHEHHBIE BIOJHE CAMOCTOSITENIHO, HA TOJIBKO
YTO W3YYEHHBIE U HEJAOCTATOYHO 3aKperIEHHbIE MpPaBUia, MOTYT OLIEHUBATHCSA Ha OJUH Oat
BBIIIIE, YeM KOHTPOJIbHBbIE pabOThI, HO OTMETKA «5 » U B 3TOM CJIy4ae BBICTABIISIETCS TOJIBKO 3a
0€3yKOPU3HEHHO BBITIOJIHEHHBIE PAaOOTHI.

IIucbMeHHble padoOThHI, BBHINOJIHEHHBIE B Kjlacce C MPEABapUTEIbHBIM PazdopoM HX MOJ
PYKOBOJICTBOM Y4YHUTEJIs, OLICHUBAIOTCS HA OJUH Oalll HUXKE, YeM 3TO IMPEeIyCMOTPEHO HOpMaMuU
OIICHKH KOHTPOJIbHBIX MHUCbMEHHBIX paboT. Ho 6e3ykopr3HEeHHO BBINOJIHEHHAs paboTa U B 3TOM
cllydae OI[CHHBAeTCs 0alsioM «5 ».

Jomaninue nucbMeHHbIe PadoThl OIICHUBAIOTCS TaK >Ke, KaK KiaccHas pabora oOydaroliero
Xapakrepa.

Hopmbl 0OlleHOK MATEMaTH4YeCKOr0 MAUKTAHTA BBICTABJISIETCH € YYE€TOM YHCJIA BEPHO
peleHHbIX 3aJaHN I :

Bricokuit ypoBeHb (OTMETKa «5»): YMCIO BEPHBIX OTBETOB -8. [lOBBINIEHHBIH YPOBEHb
(oTMeTKa «4»): 4HUCIIO BEpHBIX OTBETOB -7. Ba3zoBbIii ypoBeHb (OTMETKa «3»): YHCIIO BEPHBIX
OTBETOB-b5,6.

Huxe 6a30BOro ypoBeHb (OTMETKA «2»): YHCIIO BEPHBIX OTBETOB MEHEE 5.

Hopwmbl onieHOK TecTa:

Bricokuii ypoBeHb (0TMETKa «5) 4ncio BepHbIX 0TBETOB - OT 90 10 100%. IToBbIIeHHBIH
YPOBEHb (OTMETKA «4»): 4UCIIO BEPHBIX OTBETOB - OT 70 10 89%.

ba3oBb1it ypoBeHb (0TMETKA «3»): UUCIIO BEPHBIX OTBETOB - OT 5010 69%.

Hu3kuii ypoBeHb (OTMETKA «2»): 4HCII0 BepHBIX 0TBETOB - 0 - 49%.

HopMmb! 011€HOK yCTHOTO OTBETA:



Bbicoknii ypoBeHb (0TMeTKA «5») BBICTABIISCTCS, €CIIHM yYAIUHCS:

MOCIIEIOBATEIbHO, YETKO, CBA3HO, OOOCHOBAaHHO M 0€30mMO0YHO H3JIaraeT y4eOHbBIH
MaTepuai; JaeT OTBET B JIOTUYECKOW IOCJIEIOBATEIbHOCTH C HCIOJIB30BAHUEM IPUHATON
TEPMHUHOJIOTHH;

[IOKa3bIBa€T IOHMMAHWE  CYIIHOCTH  pacCMaTpUBacMbIX IOHSTUH, SBJIEHUH U
3aKOHOMEPHOCTEH, TEOpPUH, B3aUMOCBI3€M; YMEET BBIACIATh TJABHOE, CaMOCTOATEIbHO
MOJITBEPXK/IaTh OTBET KOHKPETHBIMHU IIPUMEpPaMHU, (haKTamH;

CaMOCTOSITEIEHO ~ aHAJM3UpYyeT U 0000mIaeT TEOpeTHYEeCKHid Marepuan; CBOOOIHO
YCTAHABJIIMBAET MEXKIIPEAMETHbIE (Ha OCHOBE paHee MPHOOPETCHHBIX 3HAHWW) W
BHYTPUIIPEIMETHBIE CBS3H;

YBEPEHHO U 0e301I1MO00YHO MPUMEHSET TOTyuYeHHBIC 3HAHUS B PEIICHUN HOBBIX, paHee He
BCTpEUaBIIUXCA 3a/1a4;

palMoOHaJIbHO MCHOJb3YyEeT HAarjsAHbIE IOCOOUs, CIpaBOYHbIE MaTepuaibl, Yy4eOHUK,
JOTIOTHUTEBHYIO JIUTEPATypy, IEPBOMCTOYHHMKH;, MPUMEHSET YIOPSIJIOYEHHYIO CHUCTEMY
YCIIOBHBIX 0003HaYEHUI IPU BEICHUH 3alMCeN, COPOBOKIAIOIINX OTBET; UMEET HEOOXOUMbIE
HaBbIKK pabOTHI C MpUOOpaMH, YepTEKaMH, CXeMaMHU U TpaduKaMHy, COMYTCTBYIOLUIUMU OTBETY;

JIOTIYCKAaeT B OTBETE HEAOUEThI, KOTOPBIE JIETKO MCIPABJIISET 110 TPEOOBAHUIO YUUTES.
IoBbIlIeHHBII YPOBEHb (0TMETKA «4») BBICTABISICTCSI, €CIIH yUAIIUHCS:

MOKa3bIBa€T 3HAHME BCEr0 M3YYEHHOTO Yy4yeOHOro wmaTepuana; JaeT B OCHOBHOM
MpaBWIIbHBI  OTBET; Yy4eOHBIM Marepuanm u3jaraeT B  OOOCHOBAaHHOW  JIOrMUYECKOM
MOCJIEIOBATEIbHOCTH C TPUBEIEHUEM KOHKPETHBIX MPHUMEPOB, NMPH 3TOM JIOMYCKAaeT OJHY
HerpyOyro omuOKy Wik He 0oJiee TBYX HEJOYETOB B MCIIOJH30BAHUU TEPMHUHOJIOTHH Y4€OHOTO
mpeaMera, KOTOPble MOXKET HCHPaBUTh CAMOCTOSITENIbHO; aHAIM3UpYyeT U 0000Imaer
TEOPETUYECKUIN MaTepua;

coOIoaeT OCHOBHBIE MpaBUiia KyJIbTYypbl YCTHOM pedH; MPUMEHSIET YHOPSI0UYEHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHMI TPU BEJICHUH 3alIUCEN, COTTPOBOKAAIOIINX OTBET;

Ba3zoBblii ypoBeHb (0TMeTKa «3»), BRICTABIISACTCS, CCIIU YUAIIUICS:

JEMOHCTPUPYET YCBOECHHE OCHOBHOIO COJEpXaHHs yd4eOHOro Marepuaina, UMeeT MpoOebl,
HE MPEensSTCTBYIOLIUE NalbHEeHIIeMy YCBOCHHIO YUeOHOTO MaTepraa;

MPUMEHSET MOJy4eHHbIE 3HAHUS IMPU OTBETE Ha BOMPOC, aHAIM3E MPEAIOKEHHBIX
CUTYyalui no oopasiy;

JIOTYCKaeT OLIMOKM B HCIOJIb30BAHUM TEPMUHOJIOTMHM Y4e€OHOTO MpeaMeTa; MOKa3bIBaeT
HEJOCTAaTOYHYI0 CPOPMHUPOBAHHOCTH OTAEIbHBIX 3HAHUN M YMEHHil; BBIBOJBI U 0000IIEHUS
apryMeHTUpPYeT cl1abo, JOMyCKaeT B HUX OLIUOKHY;

3aTpyaHSAETCS MPH aHaiau3e U 00001eH yueOHOro MaTepuana;

JlaeT HETOJHbIE OTBETHl Ha BOIMPOCHI YYHTENS WM BOCHPOHM3BOAMT COJECpKAHUE paHee
MPOYUTAHHOTO y4eOHOTO TEKCTa, c1ab0 CBS3aHHOTO C 33JJaHHBIM BOTIPOCOM;

HCIIOJIb3YEeT HEYMOPSIOYCHHYIO CUCTEMY YCIIOBHBIX 0003HAUEHUI MPH BEICHUU 3aIMKCeH,
COTPOBOXKIAIOIINUX OTBET.
Huke 6a30BOro ypoBeHb (0TMETKA «2») BBICTABIISACTCS, €CIIH yUAIIUNCS:

HE pacKpbll OCHOBHOE cojepkaHHe y4eOHOTO MaTrepualia B Ipejeiax MOCTaBJICHHBIX
BOIIPOCOB; HE yYMEET NMPUMEHATh MMEIOIIMECS 3HaHUS K PELICHHUI0 KOHKPETHBIX BOIPOCOB H
3a/1a4 1o o0pasity;

JIOTYCKaeT B OTBeTe OoJiee ABYX rpyOBIX OIIMOOK, KOTOPHIE HE MOXKET MCIPABUTH JaXKe
MIPU IOMOIIY YYAIIUXCSA U YUUTEIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanyecTBo yacoB

DJIeKTPOHHBIE

J]:;ln HanmeHOBaHHe Pa3/iesIoB U TEM MPOrpaMMBbI Beero :f:l:l:Tpﬂﬂb E::KTuqec (olél;g)g)OBBal::LbHHe
pa6éoTbl paéoThl pecypcbl
MHO0KeCTBO I€HCTBUTEIBHBIX https://resh.edu.ru
yrcesl. MHOTOYJIEHBI. /subject/51/
1 PannonanbHble ypaBHEHUS U 24 2
HepaBeHcTBa. CUCTEMBbI
JIMHEWHBIX YPABHEHUN
https://resh.edu.ru
@®ynkumu u rpapuku. CreneHHas -
2 (YHKIIUS C 1IEeTTBIM TIOKa3aTeneM 12 1 [subject/51/
Apudmernueckuii KOpeHb N-0i https://resh.edu.ru
3 creneHu. MpparmoHanbHbie 15 1 [subject/51/
ypaBHEHUS
https://resh.edu.ru
[TokazarenbHas GyHKLIUS. -
4 [Toka3arenbHble ypaBHEHUS 10 1 [subject/51/
https://resh.edu.ru
Jlorapudmuueckas GyHKIIHS. -
S JlorapudmMudeckue ypaBHEHHsI 18 1 /subject/51/
6 TpuroHomerpuyeckue 29 2 ?tt?ﬁ:/ / r;:sh/.edu -y
BBIPAKECHUS U YPABHEHHUS [subject/51/
7 ITocnenoBaTensHOCTH U 10 1 ?tt?ﬁ:/ / r;:sh/.edu.ru
MpOrpeccuu [subject/51/
https://resh.edu.ru
HenpepsiBHbIC PyHKITHH. -
8 TpomssoaHas 20 1 /subject/51/
9 [ToBTOpEeHUE, 0600IIECHNE, 5 1 ?tt[t)ﬁ:/ / rfsh/'edu'ru
CHCTEMAaTHU3alMsl 3HAaHUI [subject/51/
OBILIEE KOJIMYECTBO YACOB I1O 136 11 0

I[TPOTPAMME
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https://resh.edu.ru/subject/51/
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1.

Anumos III.A. Martemaruka: anrebpa M Hadajga MaTeMAaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa W Hayama Martemartmdeckoro asammsza. 10-11  kmacesr:  yueb.  ams
00111e00pa30BaTeNbHBIX OpraHu3alyii: 0a30BbIi U yrinyoneHHbIH ypoBeHs / LII.A. AnmimoB,
FO.M. Kossirun u ap. — M.: [Ipocsenienue, 2022.

Meroanueckuit keiic. Maremaruka. 10—11 kmaccel. MHOTOWI€HBI OT OJTHOM NTEPEMEHHOM.
Hlenenne mHorowieHa Ha MHorowieH / T.B. Pacramranckas, E.A. bapakoBa, A.C.
I'oponenckas. — M. : ®I'BHY «MHCTUTYT coaepkaHusl M METOI0B 00ydeHus», 2024. — 12
C.: WL

Meroanueckuit keiic. Maremaruka. 10—11 kmaccel. MaTpudHbii crioco0O penieHus: CUCTEM
nuHenHbIx ypaBHeHuit / T.B. Pacramanckas, E.A. bapakosa, A.C. I'opoaenckas. — M. :
OI'BHY «MHcTutyT conepxanust U MeTo10B o0ydeHus», 2024. — 11 c.: ui.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.

JlunakTuueckue MaTtepuaisl o anredpe v HavanaM aHaiu3a: KH. Uit ygamuxces 11 ki /
M.U. [llabyaun, M.B. TkaueBa, H.E. ®enoposa, P.I'. T'azapsn. — M.: [Ipocsemienue,
2005.
TkaueBa M.B. Anrebpa m Havajma MareMaTHUyecKOro aHayinza. Temarudeckue TecThl. 11
kiacc / M.B. TkaueBa, H.E. ®enoposa. — M.: [IpocBemenne, 2011.
Tkauésa M.B. AnreOpa u Hauyanma MaTeMaTHYeCKOro aHaiu3a. MeTroanyeckue
pexomenmanmu.  10-11  ximacc: mocobue Ui ydurtened  oOIeoO0pa3oBaTeIbHBIX
opranuzaruii / M.B. Tkauesa, H.E. ®emop. — M.: [Ipocsemienue, 2011.
®emuenko JI.A. PazHoypoBHEBBIE 3a1aHUS JIsI TEMATUYECKUX U UTOTOBBIX KOHTPOJBHBIX
pabot mo anredpe u Havangam aHanu3za. 10-11 kraccer / JI.A.denuenko. — Jlonenk, 2008.
[Toremkuna JI.JI., IToremkun B.JI. Anre6pa u Havana ananuza 10 — 11 kmaccel. 3amaqyHuk
— npaktukyM / B.JL.ITotemkun, JI.JI.IToremkuna. — {onernxk, 2017.
®emuenxo JI.A., omumyk 1U.B., [Torémkuna JI.JI. Anrebpa un Hayana ananmmsa 10 — 11kt
«[IpunokeHus K mporpaMmmMamM cpeaHero oomero oopasoBanusy, Jlonerk, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

NoobkowNE

bu6moreka [{OK https://m.edsoo.ru/
https://infourok.ru/

https://edu.skysmart.ru/
https://onlinetestpad.com/
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://ege.sdamgia.ru/
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne n/n Jara Tema ypoka Ko-Bo
U1aH ¢akr 4acoB
Tema 1. MHoOKeCTBO IelCTBUTEIBHBIX UYnces]. MHorowieHsl. PaiiuonajabHble 24
ypaBHeHHs1 U HepaBeHCTBA. CUCTeMbl JIMHEHBIX YPABHEH Ui
1 MHoecTBO, onepaluy Haji MHOXKECTBaMU U UX CBOICTBa. [{uarpammel Ditnepa- 1
Benna
2 [TpuMeHeHne TeopeTHKO-MHOXXECTBEHHOT'O anmapaTa sl pelieHus 3a/1a4 1
3 Panmonaneibie uncina. OOBIKHOBEHHBIC U ACCATHYHBIE IPOOH 1
4 [TpoueHThl. beckOHEYHBIE TIEpHOIMYECKUE TPoOH 1
5 [Tpumenenne npoOeii U MPOLIEHTOB YISl PEIeHHs TIPUKIIAIHBIX 3a7a4 1
6 [eticTBuTenbHble uncia. PanyoHanbHble M HppalMoHaIbHBIE YHCIIa 1
7 Apudmernueckre onepauuy ¢ IeHCTBUTENbHBIMU YUCIaMHU 1
8 Monynb IeiCTBUTENHLHOTO YKCHA U €r0 CBOMCTBA 1
9 [TpubarKkEHHBIE BEIYUCICHUS], PABUJIA OKPYIJICHUS 1
10 ITpukuaKa 1 OlleHKa pe3yJIbTaTa BHIUMCICHUH 1
11 Konmponvnas paboma Nel no meme «Mnooicecmeo OeticmeumenbHuIxX Hucel. 1
Mnozounenory
12 OcCHOBHBIE METO/IbI PELIECHUsI LEIbIX YPaBHEHUI 1
13 OCHOBHBIE METO/IbI PEeLIeHHsI IPOOHO-PAIIOHATIBHBIX YPaBHEHHH 1
14 OCHOBHBIE METO/IbI PELICHUsI LEJbIX U IPOOHO-pAlMOHAIIBHBIX HEPaBEHCTB 1
15 MHorousieHbl OT OJTHOM NepeMeHHO!. J[eneHre MHOrouieHa Ha MHOTOUJIEH C 1
OCTaTKOM.
16 Teopema besy 1
17 Muorousiensl ¢ uenbiMu kodddurmenramu. Teopema Buera 1
18 Perienue cucteM JHHEHHBIX ypaBHEHUH 1
19 Matpura cucTeMsbl JMHEHHBIX YpaBHEHUH. 1
20 Onpenenurens MaTPUIBI 2X2, €r0 TeOMETPUIECKUI CMBICT M CBOWCTBA 1
21 Omnpenenurtens MaTPUIIB 2X2, BRIYUCIEHUE €r0 3HAUYCHHS 1
22 IIpumeHeHne onpenenuTens Uisl peLIeHHs CUCTEMBI IMHEWHBIX YPAaBHEHUN 1
23 Pemenne npuknaaHbIxX 3a/1a4 ¢ IOMOLIbIO CUCTEMBI JINHENHBIX YpaBHEHUI 1
24 Konmponvuas paboma Ne2 no meme « Payuonaivuvie ypagnenus u HEpaseHcmesa. 1
Cucmembl TUHEUHBIX YPABHEHULL»
Tema 2. @ynkunn u rpaguku. CteneHHasi QYHKIHS C HeJbIM NOKa3aTeJeM 12
25 Oynkuus, cnoco0sl 3aganus GpyHkipn. B3anMuo oOpatHbie QyHKIUH. 1
Kommosuiust GyHKImiA
26 I'paduk pyHKIMH. DiieMeHTapHbIe Mpeodpa3oBaHus rpapuKoB G yYHKIHI 1
27 OO0nacTp onpeeNneHuss i MHOYKECTBO 3HAYCHUH (HYHKIIHMH. 1
28 Hynu ¢yukimu. [IpoMexyTku 3HaK MOCTOSHCTBA 1
29 UYérnpie u HeuétHble QyHkumu. [lepuonndeckue GyHKIHH. 1
30 [TpoMexxyTKH MOHOTOHHOCTH (DYHKIMH. MaKCHMyMbl U MUHUMYMbI () YHKIIHH. 1
31 HaunbonpIree n HanMeHblee 3HaUeHNe (QYHKIIMA Ha TIPOMEKYTKE 1
32 JluneiiHas, kBampaTHUHAsS U GYHKINH. DIIEMEHTapHOE MCCIICIOBAHNE H 1
TOCTpOeHHE TPA(YUKOB ATUX (HYHKIHI
33 JpoOHo-nuHeitHas GyHKIMA. DIeMeHTapHOe UCCIICAOBAHIE U IIOCTPOCHHE 1
rpaduKoB 3TUX HYHKIUH
34 Crenens ¢ nensM nokasareinem. buaom HeroTona 1
35 CrenenHas pyHKIUS ¢ HATYpaJIbHBIM M LIETIbIM MokasaTeneM. E€ cBolicTBa n 1




rpaduk

36 Koumponvuas paboma Ne3 no meme «@ynxyuu u epaguruy 1
Tema 3. Apudmeruyecknii kopeHb n-oii crenenn. Uppanuonanbubie 15
YpaBHEHHUsI
37 Apudmernueckuii KOpeHb HATYPaJIbHOM CTENICHU M €r0 CBOMCTBA 1
38 [peobpa3oBaHusl YHCIOBBIX BBIPAKEHHUH, CONCPKALINX CTCIICHH U KOPHH 1
39 BeiHeceHne MHOXKUTEINS M3-110]] 3HaKa KOpHs. BHeceHne MHOXKUTEIS 10| 3HAK 1
KOPHS
40 Coxkpatenue qpodei, cojepikaux pauKabl
41 [peobpa3oBaHne UPPAIMOHATBHBIX BHIPAKCHHUH 1
42 Uppaumonanbaeie ypaBHeHUs. O01acTh JOMYCTUMBIX 3HAYSHUH 1
HPPALMOHATIEHOTO YPABHECHHS
43 OCHOBHBIE METO/TbI PELICHHS] HPPALHOHAIBHBIX YPAaBHEHHUI 1
44 OCHOBHBIE METOTbI PELICHHS] HPPAILHOHAIBHBIX YPABHEHHUH 1
45 PaBHOCHJIbHBIE MTEPEXO/IBI B PEIICHUH HPPAIMOHANBHBIX YPaBHEHHUH 1
46 AJITOPHUTM pEIlICHHsI HPPAIIMOHATBHBIX YPaBHEHHUH 1
47 Perienue nuppaioHagbHBIX YPaBHEHUIH 1
48 PelnieHue uppaloHaIbHbIX YPaBHECHUH 1
49 CaoiicTBa U rpadyk KOpHS N-0i CTENeHH KaK (GYHKIIMK 0OpaTHO# CTETeH! ¢ 1
HaTypaJbHBIM I1OKAa3aTCJIEM
50 Penienue 3anay 1
51 Konmponvnas pabomaNe 4 no meme "Ceoticmea u epagux KopHs n-oti cmenenu.
Hppayuonanvuvie ypagrenus"
Tema 4. Iloka3zaTesabHas Gpynkuus. IlokazaTejlbHble YpaBHEHHsS 10
52 CreneHp ¢ palMoHaJIbHBIM IOKa3aTeJeM U e€ CBOMCTBa 1
53 [NokazarenbHas QyHKIUS, €€ CBOWCTBA U rpaduk 1
54 Hcnonp3oBanue rpaduka GyHKIMHU JUIS PELICHNs] ypaBHEHUN 1
55 [Toxa3aTenpHbIC YpaBHEHHUS 1
56 OCHOBHBIE METOBI PEIICHH IOKAa3aTeIbHBIX YPAaBHEHHH 1
57 [IpuBenenue obenx yacTel ypaBHEHHUS K OJHOMY OCHOBAaHHUIO 1
58 Brirecenne 001ero MHOKUTENS 38 CKOOKY 1
59 Mertox 3aMeHBI IEpEMEHHOHN B TIOKA3aTENIbHBIX YPAaBHEHHAX 1
60 MeTo/ MOYIEHHOr 0 AeIeHUs 1
61 Konmponvuas paboma Ne 5 no meme "Ioxazamenvnas ¢hynxyus. [loxazamenvuvie | 1
ypasHerus"
Tema S. Jlorapupmuyeckasi pynkuus. Jlorapupmudeckue ypaBHeHHs 18
62 Jlorapu¢m umncna. 1
63 CaoiictBa sorapugma 1
64 CaoiictBa sorapugpma 1
65 JecsTi4HbIe M HaTYpaJbHBIE JOrapu(Mbl 1
66 [Ipeobpa3oBaHue BhIpaXKEHHI, COIEPIKAIINX JTOrapUPMbI 1
67 [Ipeobpa3oBaHue BhIpaXKEHHN, COIEPIKAIINX JTOrapUPMbI 1
68 Jlorapudmudeckas GpyHkiusi, e€ cBOMCTBa U rpaduk 1
69 Hcnonp3oBanue rpaduka GyHKIUK U1 PEIICHUS] YPaBHEHHIA 1
70 OYHKITMOHATEHO-TPAQIUECKII METO pelIeHHs YpaBHEHUH 1
71 Jlorapudmmdeckre ypaBHEHUSI. 1
72 PaBHOCHIIBHBIC TIEPEXO/Ibl B PEIICHAH JIOTapU(PMHUIECKUX YpaBHEHUN 1
73 Perrenne ypaBHeHHH TI0 onpeieTIeHHTO torapudma 1
74 Metox MOTEeHIUPOBAHUS 1
75 Merton BBelleHHUs] HOBOM NEpEeMEHHON 1




76 Meron gorapupMUpOBaHHUS 1
77 Ilepexoa K HOBOMY OCHOBAaHUIO 1
78 Pemenue gorapudMHYECKHX ypaBHEHHH 1
79 Konumponvuasn paboma Ne 6 no meme "Jlocapugmuuecxas ¢ynxyusi. 1

Jlozapugmuyeckue ypasnenus"

Tema 6. TpuronomeTpnyeckue BhIpaKeHust 1 YPaBHEHUs 22

80 CuHyc, KOCHHYC YHCIIOBOTO apryMeHTa 1
81 TaHreHc ¥ KOTAaHI'€HC YHCIOBOIO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC M apPKTAHTCHC YHCIOBOTO apryMEeHTa 1
83 TpuroHoMerpuyeckas OKpy:KHOCTb, OpeIeTeHHE TPUTOHOMETPUIECKHX 1

(bYHKIHIA YHCIOBOTO apryMeHTa
84 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 1
85 DopMyIIbl JBOWHOTO yIJia 1
86 @DopMyIbl IOHMKEHHUS! CTETICHN 1
87 @DopMyIbl TOJIOBUHHOTO yTiia 1
88 DopMyIbl CyMMBI apryMEHTOB 1
89 Dopmynbl CyMMBI PYHKIHH 1
90 Dopmynbl npousBeaeHus GYHKIMN 1
91 [TpeoOpa3oBaHne TPUTOHOMETPHYECKUX BBIPAKEHHH C IOMOIIBIO (hopMyIT 1
92 Konmponvnas paboma Ne 7 no meme « Tpueonomempuueckue sblpax3ceHusLy 1
93 Penienue ypaBHeHHs1 COSX = @ 1
94 Pemienne ypaBHeHus SinX = a 1
95 Penienne ypaBHenuii (gX = a, ctgx = a 1
96 Merton 3aMeHbI TIepeMEHHOMN 1
97 YpaBHEHHsI, CBOIIIMECS K KBaJPAaTHBIM YPaBHCHUSAM 1
98 Meroj pa3ioKeHus] HA MHOXKHUTENN 1
99 OnHOpOIHBIE TPUTOHOMETPHUYECKHE YPAaBHEHHS 1
100 PelieHre TpUroHOMETPHUYECKHX YPaBHEHHUN 1
101 Konmponvnas paboma Ne 8 no meme « Tpueonomempuueckue 1

Ypasnenus»

Tema 7. IlocienoBaTeIbHOCTH U MPOTPECCHHU 10

102 TTocnenoBaTebHOCTH, CIIOCOOLI 3aJaHMs IIOCIEN0BATEILHOCTEMH. 1
103 Meroa MaTeMaTH4ECKON MHITYKIIUU 1
104 MOHOTOHHBIE ¥ OTPaHUYEHHBIE MTOCTIET0BATEIHLHOCTH 1
105 Apudmernueckas 1 TeOMETpHIECKas POrPecCHn 1
106 beckoHeuHO yOBIBaIOIIasi TEOMETPUIECKasl POrpeccust 1
107 Cymma 6ecKOHEYHO YOBIBAIOIIEH TeOMETPHUIECKOH IPOrpeccuu 1
108 JIvHeWHBIN 1 9KCIOHEeHIIMAIBHBIN pocT. Yucio e 1
109 Dopmyra CI0KHBIX TPOIICHTOB 1
110 Hcnonp3oBaHue IpOrpeccuyl IS PEIIeHUs peaabHbIX 3a1a9 MPUKIaHOTO 1

Xapakrepa
111 Konmponvuas paboma Ne 9 no meme: "llocnedosamensrocmu u npocpeccuu” 1

Tema 8. HenpepbiBable pynknun. [IpousBoanasn 20
112 HenpepriBHble G yHKIMN 1 X CBOKCTBA. TodKa pa3pbeiBa 1
113 Acumrtotsl rpadukoB QyHKIwiA. CBoiicTBa (\YHKIWI HEMIPEPHIBHBIX HA 1

OTpe3Ke
114 MeTtox UHTEpBAJIOB [UTSI PEIICHNST HEPABCHCTB 1
115 [IprmMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKITUH [UIS PEIICHUS 32129 1
116 [epBas u BTOpast IpOU3BOAHBIE PYHKINU 1
117 Omnpenenenue, reoMeTprHIecKui 1 PU3MIECKHIA CMBICI IPOU3BOTHOM 1




118 AJTropUTM HaXOXAEHUS IPOU3BOHON 1
119 Dopmynsl aud depeHTnpoBaHus 1
120 [IponsBonHas cTreneHHOH QYHKIINH 1
121 [Tpon3BoHBIE IIEMEHTAPHBIX () YHKIMH 1
122 Berurcienye mpon3BOIHbIX YIEMEHTapHbBIX (PyHKINHA 1
123 [TponsBonHast cyMMbI () yHKIMH 1
124 [TpousBonHas mpousBeneHNs] PYHKIMH 1
125 [TponsBomHas yacTHOrO PyHKIMI 1
126 [TpousBonHast KoMIO3UIMHK PYHKIMI 1
127 [ToHsiTHE U BBIYMCIIEHHE IPOU3BOJHOM N-TO MOpsAAKA 1
128 JuddepennmpoBanue cnoxHON GyHKIMH 1
129 YpaBHeHHe KacaTenbHOH K Tpaduky GpyHKINH 1
130 YpaBHeHHe KacaTenbHOH K Tpaduky GpyHKINH 1
131 Koumponvnas paboma Ne 10 no meme. "lIpouszsoonas” 1

Tema 9. IloBTOpenue, 00001IeHNE, CUCTEMATU3ALNS 3HAHU I 1
132 IToBTOpeHue, 0000IIEeHIE, CUCTEMAaTH3aIIMs 3HAHMIA 110 TeMe "Y paBHeHHs" 1
133 IToBTOpeHue, 0000IIeHNE, CHCTEMATH3aIUs 3HaHUH 110 Teme "D yHKIuH" 1
134 Hmozosas konmpoavras paboma 1
135 IToBTOpeHwue, 00001IeHHE, CHCTeMaTH3alus 3HaHui 1o Teme "[IpoussoaHas” 1
136 HrtoroBblii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 K/P- 11
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