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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma no ydyeOHOMY mnpeamery «AnreOpa u Hayaia
MaTeMaTH4YeCKOro aHanuza» (yriyosieHHbll ypoBeHb) s 10-11 kiaccos
(npenmeTtHas obnactb «Maremarnka M MH(POpPMATHKa») COCTaBJI€HAa HA OCHOBE
TpeOoBaHuii K pe3ysibTaTaM OCBOECHHS OCHOBHOW 00pa30BaTENIbHOW MPOTPaMMBbI
CPEIHETO oOwiero oOpa3oBaHus ®denepanbHOro rOCy/1apCTBEHHOIO
00pa30BaTeIBLHOTO CTAaHJAApTa CPEAHEro o0Iero oOpa3oBaHUs, YTBEPKACHHOTO
npuka3zoM Munnpocsemenus: 17 mast 2012 Ne 413 (B pegakuuu ot 12 aBrycra 2022
Ne 732) (manee — ®@I'OC COO), DenepanbHoil 00pa30BaTENBHON MPOrpaMMBbl
cpenHero ooriero oopazoBanus, PenepanbHON pabodel MPorpaMMbl IO y4eOHOMY
npeaMeTy «Anredpa M Hayala MaTeMaTHYecKOoro aHalu3a», a Takke
OpUEHTHpOBaHa Ha IIEeJEBblEe MPUOPUTETHI, chopMmynupoBaHHbie B DenepanabHON
paboueii mporpaMMe BOCIIUTAHUS.

[leneBbIM MPUOPHUTETOM BOCTMTATEIBHONW PabOThl BsTCKO# rymaHuTapHOU
TUMHA3UM  SIBJSIETCSL  CO3/laHUE  OJArONMpHSTHBIX ~ YCJIOBUH Ui YCBOCHHS
IIKOJIbHUKAMU COLIMAJIBHO 3HAYMMbIX 3HAHUM — 3HAHUKA OCHOBHBIX HOPM H
TpaJuLMil TOro oOIiecTBa, B KOTOPOM OHM XUBYT. B paMmkax ypoka anreOpsl u
HayaJla MaTeMaTUYECKOI0 aHajau3a JIOCTH)KEHUE MOCTABJICHHOMN LIEJIM BOCIIMTAHMUS
peanusyercs yepes:

- HCIIOJIb30BAHME BOCIUTATENbHBIX BO3MOXKHOCTEH CoJlepKaHus yd4eOHOro
IpeIMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOIO, IPAXKIAHCKOT'0 MTOBECHMUS,
IPOSIBJICHUSI YEJIOBEKOIIOOMS U JOOPOCEpIEYHOCTH; MOAO0pP COOTBETCTBYIOIIUX
TEKCTOB JUI UYTE€HUS, 3a/1a4 JUIsl pelieHus], TPOOIEMHBIX CUTYalluH JUIst 00CYXKJIEHUS
B KJIACCE;

- IPUBJICYCHNE BHUMAHUS NIKOJIBHUKOB K IECHHOCTHOMY aCIIEKTy M3y4aeMbIX
Ha ypoKax SIBJI€HMI, OpraHu3anus ux paboThl ¢ MMOJIy4aeMOil Ha ypOKe COLUAIbHO
3HaYUMOW HMH(pOpManMel — HMHULMUHUPOBAHHUE €€ OOCYXKJEHUS, BbICKa3bIBAHUS
y4aIMMHCsI CBOETO MHEHMS 10 €€ MOBOAY, BBIPAOOTKU CBOETO K HEW OTHOIICHHUS;

- YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLICHWM MEXIy YYHUTEIEM U €ro
YUYEHUKAaMH,  CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY  BOCHPHMSTHIO  YYaIUMUCS
TpeOOBaHMI U MPOChO yduTessi, MPUBICUYECHNUIO UX BHUMAHUSA K 00CYXJaeMON Ha
ypoke MH(pOpMaI1H, aKTUBU3ALUN UX TI03HABATEIBLHOM €A TEIbHOCTH;

- MOOYXJeHUE MIKOJbHUKOB COONIOAATh Ha YPOKE OOLICHPHUHSITHIE HOPMBI
NOBEJCHMS, MpaBuia OOIIEHUS CO CTapiMMH (YYUTEISIMH) U CBEPCTHUKAMHU
(IIKOJIbHUKAMMU ), IPUHITUIIBI y4eOHON AUCIUIUIMHBI U CAaMOOPTaHU3AIINY;

- IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POpM paboThl yyamuxcs, Haubosuee
3¢ ()EeKTUBHBIX HA Pa3HBIX CTYNEHAX 00pa30BaAHMS;

- BKJIIOYEHHWE B YPOK DIIEMEHTOB MPOEKTHO-UCCIEN0BATEIbCKOU
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CaMOCTOATEILHOTO PEIICHUSI TEOPETUIECKOM MPOOIeMbl, HABBIK TEHEPUPOBAHUS U
opopMiIeHUS COOCTBEHHBIX WJEH, HABBIK IMYyOJWYHOTO BBICTYIUICHUS TEPE]
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTaWBAHUS CBOCH TOUYKU 3PEHUS.

BocrnuteiBaromuii moTeHIMAl ypoKa anreOpbl U Hayaia MaTeMaTU4ecKOro
aHaIM3a peaqu3yeTcsl Yepe3 Mo I00p BOCIHUTHIBAIOIIETO COJCPKaHUs MaTepHraa, B
OCHOBE KOTOpPOTO Jie)KaT Oa30BbIe HAIMOHAIBHBIE IICHHOCTH: MaTPHOTH3M,
coliajbHasl COJNUIAPHOCTh, TPAKIAHCTBEHHOCTh, CEMbs, TPYJ WU TBOPYECTBO,
HayKa, TPaJUIIMOHHBIE POCCHICKUE PEINTUH, UCKYCCTBO M JIUTEpaTypa, MpUpoa,
YeJI0OBEYECTBO.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

VYyebHblll Kypc «Anredpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SBIISIETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B IPOrpaMMe CpeaHEero oodiero odpa3oBaHMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0azy Juis
W3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBILIUICHHE OOy4YaloIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUTSE OCBOCHUST MH(POPMATHKH, OOIIECCTBO3HAHMSI, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BarOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas (GOpMYIUPYET CBOU
JTOCTKEHHUS B MaTeMaTHIeCKoi popme.

VYueOHbIll Kypc areOphl U Havalla MaTeMaTUYECKOTO aHaju3a 3aKjia/iblBacT
OCHOBY ISl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3HKU, XUMHUH, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHJICHITUN Pa3BUTHS SKOHOMHUKH M OOIECTBEHHOM JKH3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITHIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIONB30BaTh WX I JalbHEWIero oOpa3oBaHus U B
TTOBCEHEBHOM XKM3HU. B TO Ke Bpemsi OBiajieHne aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMH KOHCTPYKIMSIMH alreOpbl W MAaTeMaTHYeCKOTO aHajii3a pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKJIEHUSI C TIOMOIIBIO WHAYKIIUU W PACCyXKJIaTh JIEIYKTUBHO, MCIOJIb30BATh
00001IeHre ¥ KOHKPETH3allii0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xonme usydyenus yueOHOro Kypca «Anredpa W Havajlia MaTEMaTHYECKOTO
aHanu3a» OOydYarolIuecs: MOTY4YarOT HOBBIM OMBIT PEIICHUS TPHUKIAJIHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH pEabHBIX CHUTYyaIluH,
WHTEPIPETAIMA  TIOJyYCHHBIX  PENICHHWM, 3HAKOMSTCA C  NpUMepamMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAyKe © HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMU OTKPBITUSIMU U UX aBTOPAMH.
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VY4ebnblii Kypc 00J1aJJa€T 3HAYUTEIHHBIM BOCHHUTATEIBHBIM MOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbI wmarepual, CIoCOOCTBYOIIMMA
(GbopMUPOBaHUIO HAYYHOTO MHPOBO33PEHHUSI, TaK M 4Yepe3 cnenuduky ydeOHOM
NeSTENbHOCTH, TpPeOyIoNeld MPOAOHKUTENbHOM KOHILEHTpPAllMd BHUMAHUA,
CaMOCTOATEILHOCTH, aKKyPATHOCTH U OTBETCTBEHHOCTH 3a MOJIYYSHHBIN pe3yIbTarT.

B ocHoBe Meroauku oOydeHust anreOpe M HadajlaM MaTEMaTHYECKOTO
aHaIN3a JICKUT JEATEIHbHOCTHBIN TPUHITUI O0YUYEHUSI.

B crpykrype yweObHOro kypca «Anredpa ¥ Hayalla MaTeMaTHUYECKOIro
aHaJIN3a» BBIJEJICHBI CIIEIYIOIINE COIepKATEIbHO-METOANYeCKue MU «Hucna u
BbIUMCIICHUSD», «DyHKIMH U Tpadukm», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHaiau3a», «MHoxkecTBa U Joruka». Bce ocHOBHBIE
COJIEP)KATEIPHO-METOAMYECKUE JIMHUM HW3YYaroTCsl Ha MPOTSIKCHUH IBYX JIET
oOyueHust Ha YPOBHE CpeTHETO 00IIero 00pa3oBaHusi, €CTECTBEHHO JOTIOHSS IPYT
JpyTa U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pasjienamu. JJaHHbIN yueOHbIN
KypC SIBISIETCSI MHTETPATHUBHBIM, IOCKOJBKY OOBEAMHSET B cebe cojepaHue
HECKOJIBKMX MaTEeMaTHYCCKUX TUCITUIUIMH, TaKUX KakK anreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHaIH3, TEOPHsI MHOYKECTB, MaTeMaTudeckas Joruka u apyrue. [1o
Mepe TOro Kak 00ydaroluecs OBJaJeBalOT BCE 0o0Jiee NIUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX TOCJIEI0BATEIBHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYCCKYI0 MOJEIb PEATbHOW CHUTyalWH, NMPUMEHSATh 3HAHWS,
NOJyYeHHbIE TPHU W3YYCHHH YYeOHOTO Kypca, Ui PEIICHUsS CaMOCTOSTEIHHO
chopMyITMPOBAaHHON MaTeMaTHYECKOW 3a/layd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxarenbHO-MeTOIMYECKass TUHUS «Yuclna ¥ BBIUMCICHUS 3aBEpIIacT
(dbopMupoBaHUE HABBIKOB MCIIONH30BAHMS JICHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HAYyaTO Ha YPOBHE OCHOBHOIO 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHsg 0co0O€ BHUMaHuhe yJensercs  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS HMCMIOJb30BaHUE PA3TUYHBIX
dbopM 3amucu 4YHClIa, YMEHHUE JelaTh MPUKHUAKY, BBIIOTHATh MPUOTUKEHHBIC
BBIYHCIICHUS, OIICHUBATh UYWCIIOBBIC BBIPAXKEHUS, pabOTaTh C MAaTEMAaTUYECKUMH
KOHCTAaHTaMHU. 3HAKOMBIE OOYy4YalomMMCS MHOXKECTBA HATYPAIbHBIX, IEJBIX,
palMOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUICKCHBIX 4WCel. B KaXIoM ©3 O3TUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cHenudUuUecKre 3aJadyd W OMeparuu: JCJICHHE HaIelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXECTBE IIEJBbIX YHCEN, O0COObIe CBOMCTBA
PaAIMOHANBHBIX U UPPAITMOHAIILHBIX YHCEI, apu(METHUECKUE OIepaIlui, a TakxKe
U3BJICUCHUE KOPHS HATYpPaJIbHOM CTENEHW HAa MHOKECTBE KOMIUICKCHBIX YHCET.
brnaronapsi mocnemnoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHUS JUIS PEIICHUs Pa3IudHbIX 3a7a4
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dbopmMupyetcst mpencTaBieHue O €AMHCTBE MaTEeMaTHUKU KaK HayKu W €€ poJH B
MOCTPOCHUU MOJIETIEH peasibHOTO MHpA, IMUPOKO HCIOIB3YIOTCS 000O0IICHUE U
KOHKPETHU3aLUSL.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS HA MPOTSKEHUU BCErO
oOydeHHs Ha YpPOBHE cCpelHero oOmero oOpa3oBaHHsA, IMOCKOIBKY B KaXIIOM
pazgene Ilporpammbl NpeayCMOTPEHO PEMIEHUWE COOTBETCTBYIOIIMX 3ajgad. B
pe3ynbTare oOOydarlIvecs OBJIaJCBAIOT Pa3IMYHBIMU METOJAMU  PEIICHUS
palMOHAIBHBIX, HUPPAMOHAIBHBIX, TOKA3aTeJIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3aaady,
coaepKamux napamerpbl. [lomydyeHHbIE YMEHUS IIMPOKO HCHOJB3YIOTCA IPHU
UCCleIoBaHUU (DYHKUUNA C MOMONIBIO MPOU3BOJAHOM, MPU PEIICHUH MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXJEHHWE HauOOJIbIINX M HAUMEHbBIINX 3HAYECHUN (PYHKIUU.
JlanHasi cojiepKaTebHas JUHMS BKIIOYAET B ceOsl Takke popmMupoBaHuE yMEHUN
BBITIOJIHATG ~ pacy€Tsl 1Mo  ¢opMmynaM, MNpeoOpa3oBaHMsl  PaLMOHAIBHBIX,
UPPAlUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE€ BBIPAKECHUM,
colepKalux cTerneHu W Jiorapudmsl. brarogaps m3yuyeHuio anreOpandecKkoro
MaTtepuasa nNpouCXOAUT JalbHENIlee pa3BUTHE AITOPUTMUYECKOTO U AOCTPAKTHOTO
MBIIIUICHUST 00y4aromuxcs, GOpMUPYIOTCS HABBIKM JCAYKTHUBHBIX PacCyXICHUH,
paboThl ¢ CHUMBOJIbHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3QpexkTuBHbIE
WHCTPYMEHTBI ISl PEUICHUS MPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3a/ady,
HarJs1IHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKHU.

ConepxkaTenbHO-MeTOANYECKAsT JUHUSA «DYHKUUM U Tpa@uKu» TECHO
neperyieTaeTcsa ¢ APYrUMU JIMHUSAMU Y4e€OHOTro Kypca, MOCKOIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEI0BATEIbHOCTh N3yUYEHHs MaTepruaiia. M3ydenne cTeneHHou,
NIOKAa3aTeJIbHOM, JIOrapu(MUUYECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpaduKOB, WCTOIL30BaHNe (DYHKIMA TSI PEIICHHS 3a/1ad U3 JIPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHUM W HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHUE
ynensieTcss GOPMHUPOBAHUIO YMEHUS BBIpaXKaTh (OPMYyJIaMH 3aBUCUMOCTH MEXKIY
pa3IUYHBIMA BEJIMYMHAMH, KCCIICIOBATh TOJMyYEHHBIE (QYHKIUH, CTPOUTH WX
rpaduku. MaTepuan 3Tol cofepKaTeIbHON JIMHUY HAIEJICH Ha Pa3BUTHE YMCHUH U
HABBIKOB, ITO3BOJIIOIIUX BBIPAkKATh 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B Pa3IUUHOMN
dbopme: aHATUTHIECKOH, rpaduIecKoi U clioBecHOU. Ero m3ydeHne cnocoOcTByeT
Pa3BUTHIO aAJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3allUK, UCTIOJIb30BAHUIO AHAJIOTUM.

ConepxartenbHas auHug «Hauana maTeMaTHYeCKOro aHaIW3a» MO3BOJISET
CYILIECTBEHHO PACIHIMPUTHh KPYr KaK MAaTeMaTUYECKHX, TaK U MPHUKIATHBIX 3aj]1ad,
JOCTYITHBIX OOYYarOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOHTH
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rpa@uKy  CIOXHBIX (DYHKIMA, ONpEeAeNsTh WX HAWOOJbIINE U HAWUMEHbBIIHE
3HAYCHHUS, BBIYUCIATH IUIOMAAn (Quryp u oOBbEMBI TeN, HaXOJUTh CKOPOCTH W
yCKOpeHus TporeccoB. JlaHHas coaepkaTenbHas JHUHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaT€MaTHYECKUX MOJIEIEH peaJbHBIX CUTYyalUid,
MO3BOJISIET HAXO/IUTh HAUJTYUIIEE PEIICHHUE B MPUKIIAHBIX, B TOM YUCJIE COLUAIBHO-
SKOHOMMYECKHUX, 3aJladyaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOrO0 aHaIN3a
CIIOCOOCTBYET Pa3BUTHIO a0OCTPAKTHOTO, (OPMATbHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUSI, (QOPMUPOBAHUIO YMEHUU pacClO3HABaTh MPOSBICHUS 3aKOHOB
MaTEMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUYaromecs y3HAIOT O BHIJAIOIIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJIE Pa3BUTHS MaTeMaTHKU KaK HAayKH, U 00 HX
aBTOpax.

CopepxarenbHO-MeTOqMUECKas TMHUA «MHOXKECTBa U JIOTMKa» BKIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKol JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECH KYpC IIKOJbHOW MATEMATUKHU
U TpeajaratoT HamOoJjiee YHUBEPCAIbHBIA SA3bIK, OOBEAUHSIONIMNA BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHYECKHE
JUCUUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BaxHO 1aTh
BO3MOXXKHOCTh ~0OYy4YalolleMycsi TOHMMAaTb TEOPETHUKO-MHOKECTBEHHBIN  S3bIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXHBIM TPU3HAKOM MaTeMaTHUKW KaK HAyKd CIEIyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUM U CJIEIOBAHUE OMNPEICIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTMYECKOIO MBILUICHUS
o0y4Jaronmxcs, N03BOJIIET UM CTPOUTHh CBOM PACCYKIEHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «Anrebpa M Hayajga MaT€MaTUYECKOIO AaHAIA3a»
OPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOI'O0 MOJEIHMPOBAHUSA, KOTOPBIE IPHU3BaHbI
Croco0CcTBOBaTh (POPMHUPOBAHUIO HABBHIKOB TOCTPOCHHUS MOJEICH pealbHBIX
CUTyalllii, HCCJIEeNOBaHUS S3TUX MOJENEH C TOMOIIBI0 ammapara ainreOpsl |
MaTEMaTUYECKOTO aHAJIM3a, MHTEPIPETAlUd IOJTYYEHHBIX pPE3yJIbTaToB. Takue
3a/1aHusl BILUIETEHBI B KaXK/IbII U3 pa3esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO MCHOJIb3YeTCd s pelleHus] MPUKIaAHbIX 3a1ad. [lpum
pEIIEHWH  peaNbHBIX  MPAKTHUECKUX  337ady  OOydyarolluecs  pPa3BUBAIOT
HaAOII0JaTeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJb30BaTh  aHAJIOTHUIO, 00001aTh M  KOHKPETU3UPOBATh  IMPOOJIEeMy.
HlesitenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX 3a/a4
OpraHu3yeTcs B MpoIlecce U3yUYeHHsI BCceX TeM yueOHOro Kypca «AnreOpa u Hadana
MaTEMaTUYECKOTO aHATIU3ay.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO
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MECTO YYEBHOI'O IIPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» B YYEBHOM IIJIAHE

Ha w3ydenme ydeOHOro Kypca «Anredpa W Hayajga MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO
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COAEPKAHUE YYEBHOT O IPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

10 KUIACC

Yucsia 1 BBIYMCICHUSA

Paunonanshpie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OecKkOHeuHble INepuoanyeckue Apodu. I[IpumeHeHue npoOell W MPOUEHTOB JUIS
peLICHUs PUKJIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACIEN 3HAHUHN U PEATbHOM )KU3HMU.

[lelicTBuTENbHBIE 4Yucha. PanuoHanbHblE W UPpAMOHAIBHBIE YHCIA.
Apudpmernyeckue  omnepalMd € JIEWCTBUTEINBHBIMM  4yuCIaMH.  Moaynb
JNEUCTBUTENBHOTO Ynciia U ero cBoiicTBa. [IpubnmkEHHbIE BHIYUCICHUS, MTPABUIIA
OKPYTJICHUS, IPUKHUJIKA U OLIEHKA PE3YyIbTAaTa BEIYMCICHUMN.

Crenenb ¢ uenbiM TnokazateneM. bunom Hbiotona. Hcnonb3oBaHue
noaxoasmeid GopMbl 3aMUCH ACUCTBUTEIBHBIX YUCEN IS PEIICHUS MPAKTUYECKIX
3a7a4 ¥ IPEJACTABICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypalbHON CTETICHU U €T0 CBOMCTBA.

Crenenb C palMOHalIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEACTBUTEIILHBIM ITI0KA3aTEIIEM.

Jlorapudm umcma. CpoiicTBa norapudma. JleciTuuHBIE W HATypaTbHbBIC
JgorapugMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAHT€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHUs] H HEPABEHCTBA

ToxxnmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHS M ypaBHEHUsA-clieAcTBUS. HepaBeHCTBO,
pelIEHNE HEPABEHCTRA.

OcCHOBHBIE METOJIbl PEIICHUS LIETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUHN U
HEpPaBEHCTB. MHOrOWIEHbl OT OJIHOM NEpEMEHHOW. JleleHne MHOrousjeHa Ha
MHOTOJIEH ¢ ocTaTKkoM. Teopema be3y. MHOrousieHs! ¢ 1esibiMu K03 puimeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BBIPAKEHUM, COEPKAIIUX CTEIIEHU U KOPHHU.

HppannonanbHbie YpaBHEHUS. OcHOBHbIE METObI peneHus
UPpPALMOHATIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS IOKA3aTEIbHBIX

YPaBHEHUM.

[TpeoOpazoBaHue BBIPAKEHUM, COACPHKAIIUX JTOTapU(MBbI.

Jlorapupmuyeckue YpaBHEHUH. OcHoBHBIE METO/TBI pelieHus
Jorapu(pMUYECKUX YPABHEHUIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

nok e EPB DO METRIAMS GR R BRI PAXKEHNN. PerieHne TpuroHoMeTpuYECKUX YpaBHEHUM.
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Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTeNb MaTpULIbl 2 X2, ero reOMETPUUECKU CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, MPUMEHEHUE OINPEACTUTENS ISl PELICHUSI CHUCTEMBI
JIMHEWHBIX ypaBHECHUW. PemeHue npukiIagHblX 3aJa4 € IOMOIIBK) CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. VccaenoBaHne MOCTPOCHHON MOJEIU C TTOMOIIBIO MaTPHIL
U OTIPEICIIUTEICH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DOyHKUMH U TPaPuKn

@dyHKIMA, CcrnocoObl 3amaHus ¢GyHKUUH. B3auMHO oOpaTHbIE (QYHKIIHH.
Komnoszunust ynkuuit. I'paduk  pyHkimuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (yHKUIUMA.

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIC W HEeUETHBIE PyHKIMU. [lepuonnueckue
byakuun. [IpoMeXyTKM MOHOTOHHOCTH (YHKUIHUH. MaKCUMyMbl U MHHUMYMBI
dbynkuun. Hanbospiiee 1 HauMeHblliee 3HaueHus YHKIIMU Ha TTPOMEXKYTKE.

JluneiiHasi, KBaApaTUdHas W JPOOHO-IMHEWHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast GyHKLIMS ¢ HATypaJdbHBIM U LIEJIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIUU 0OpaTHOU CTENEHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[loka3zarenbHast u norapupmuyeckass (yHKUMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKUUNA IS peLICHUs YpaBHEHUM.

Tpuronomerpruyeckass OKpPYKHOCTb, OIpPENEIECHUE TPUTOHOMETPUYECKUX
(YyHKIMI YUCIIOBOTO apryMEHTA.

OyYHKIMOHATbHBIE 3aBUCUMOCTH B pEaJbHBIX MPOIECCaX U SIBICHUSAX.
I'pacduxu peanbHBIX 3aBUCUMOCTEN.

Hauajna MaTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUsS HOCIEIOBaTeabHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKIMHA. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEILHOCTH.
Hcroprss BO3HMKHOBEHHMS MAaTEMaTUUYECKOIO aHalW3a Kak aHan3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH reOMETpUUEeCKOn
IpOrpeccru. JIMHENHBIN U 3KCOHEHIMAIBHBIN poCT. Yncno e. Dopmyiia CII0KHBIX
npoueHToB. Mchnonp30BaHWE MPOrPecCMU IJis PEIICHHs peajbHbIX 3a/ad
MPUKJIATHOTO XapaKTepa.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO
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HenpepreiBable (yHKIIMH W uX cBoiicTBa. TOYKM pa3pbiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOIHON. Y paBHEHUE KacaTelbHOU K Tpaduky (yHKIIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3ajlady U3 JPYrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTHUYECKOTO OOBEKTa, CIICJICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yucia 1 BHIYMCICHUSA

Harypanbubie u nensie yucina. [IlpumeHeHrne Nnpu3HAKOB JIEITUMOCTU LEIbIX
yucen, HauOonpmuid obmui aenurens (mamee — HOJl) u HamMeHblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMa EBkinuaa uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcubie uuncia. AnreOpanyeckass W TpUTOHOMETpHUeckas (GOpMbI
3aMUCH KOMIUIEKCHOTO 4uciia. ApupMETHYECKHe Omneparud C KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu U3 KOMIUIEKCHOro yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN IJIsl PeIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3ajau.

YpaBHeHUs] U HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh YPAaBHEHHM U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBbI
U CUCTEMbI-CIIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  ypPaBHEHHMM C  [OMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpruuecKiux HEpaBeHCTB.

OcHOBHBIE METOABl PEIIECHUS TOKA3aTeNIbHBIX U  JIOrapUPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHUS CUCTEM M COBOKYIHOCTEH palMmOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEJIbHBIX U JOTapu(OMUUIECKUX YPABHEHUM.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO
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[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX
3aJ1a4 U 3a/1a4 U3 pa3INuHbIX 00JacTeil HAYKH U peaibHON XKU3HU, HHTEpIpeTalus
IIOJIyYE€HHBIX PE3yJIbTaTOB.

DOyHKUMH U TpaPukn

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpruyeckue GyHKIMU, UX CBONCTBA U IpauKu.

I'paduyeckue MeTOAbl pElIEHUs YpaBHEHWM M HepaBeHCTB. I 'paduueckue
METO/IbI pELIEHUS 3a/1a4 C IapaMeTpaMu.

Hcnonp3oBanne rpadukoB (yHKUMH I8 HCCIENOBAHUS IPOLECCOB H
3aBHCHUMOCTEM, KOTOpbI€ BO3ZHUKAIOT INPH PEIICHWU 3aJad U3 JPYTrux y4eOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana mareMaTH4ecKOro aHajm3a

[IpuMeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIMM Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIero 1 HAaMMEHbIIEro 3HaYeHU I HelpepbIBHOM
(GYHKIIMU Ha OTpE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3ajadax, JUIsl OINPEJENeHUs] CKOPOCTH W YCKOpEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucnenue onpeaeiéHHOro
uHTerpaia no popmyne Hetorona-JIeitonuna.

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO
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ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

W3ydenue anreOpbl U Hadajga MaTeMaTHYECKOTO aHallM3a Ha YPOBHE CPETHETO
o0111ero oOpa3oBaHUsl HAMPABJICHO HA JIOCTUXKEHUE OOYYArOUMMHUCS JIMYHOCTHBIX,
METaNpPeIMETHBIX M MPEIMETHBIX PE3YJIbTATOB OCBOCHUS y4eOHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YIBTATHI OCBOCHUS 00YUYaIOIIUMUCS ITPOTPAMMBI 110 anredpe
¥ HayajaM MaTeMaTHUYeCKOIo aHalih3a Ha YPOBHE CpeHero oOIiero oopa3oBaHus
JOCTUTAIOTCA B  €IMHCTBE Y4YeOHOW U  BOCHHUTATENBHOM  JACSATEILHOCTH
00111e00pa30BaTeIbHON  OpraHu3alii B COOTBETCTBUU C  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU, TIPUHATHIMA B OOINECTBE MPAaBWJIAMH W HOPMAaMHU TOBEJACHUS U
CIIOCOOCTBYIOT MpolieccaM CaMOIMO3HAHUS, CAaMOBOCIHUTAHUS M CaMOPa3BUTHS,
pa3BUTUSA BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA, TPAKJAHCTBEHHOCTH;
YBaXEHUSI K MaMsATH 3alUTHUKOB OtedectBa U mojBuram l'epoeB OteuecTsa,
3aKOHY M MPABOMOPANIKY, YEJIOBEKY TpyJa M JIIOJASAM CTapUIero IMOKOJEHHUS;
B3aUMHOI'O0 YBa)KEHMS, OEpPEKHOrO0 OTHONIEHUS K KYJIbTYpHOMY HACIEIUI0 M
TpaJUIAsIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickonn depepanuu, mpupojic u
OKPY>KAIOIIEH Ccpee.

B pesynbrate n3ydenus aareOpbl U Havyala MaTeMaTHYECKOrO aHalIu3a Ha
YpOBHE CpeaHero ooimero oopa3oBaHus y oOydaromerocss OyayT chhopMUpPOBaHbI
CHEAYIONINE JIMYHOCTHBIE PE3YIbTATHI:
rPa’kIAHCKOr0 BOCIIMTAHUA:

e c(hopMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKA 00YUaIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIEeCTBa,

e MpPEJCTABICHHE O MATEMAaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBIEHUW, MPOIEAYyp TPaxKJaHCKOTO 0OIIecTBa
(BBIOOPBI, OMPOCHI U JPYTOEL);

e YMEHHE B3aUMOJICCTBOBATH C COIIMATBHBIMU HHCTUTYTaMU B COOTBETCTBUH
¢ ux QyHKIMUSIMHU U Ha3HAYCHUEM;

NaTPUOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUMCKOMN IpaKJaHCKOM UIEHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY W HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH,

e IICHHOCTHOE OTHOIICHHE K IOCTH)KEHHUSM POCCUMCKUX MATEMAaTHKOB H
POCCUKCKON MAaTEMATUYECKOW IIKOJIBI;

e HCIOJIb30BAaHME ATUX JOCTIKECHHUH B IPYTUX HayKaX, TEXHOJOTHIX, chepax
SKOHOMHUKHU;

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

[OKYMEHT NOANACAS OFHAHMSIANKOBHBIX LICHHOCTEH POCCUNCKOI0 HAPOIa;
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e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO IOBEIACHUS,
CBSI3aHHOTO C IMPAKTHYECKUM HPUMEHEHUEM JOCTH)KEHUW HAyKU H
JIEATENbHOCTBIO YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUMBOTO Oy AyIIETo;

3CTETUYECKOT0 BOCTIMTAHUSA:

e JCTETHUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs SCTETHUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUH;

e BOCIHPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCHEKTaM pPa3JIUYHbIX BHUIOB
UCKYCCTBa;

(pu3uecKoro BOCHUTAHMUSA:

e c(OpMUPOBAHHOCTH YMEHHUS MPUMEHATh MAaTeMAaTHUYECKHUE 3HaHUS B
MHTEpEcax 310pOBOro U 6e30macHoro oopasa KU3HHU;

e OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3J0pOBBIO (3710pOBOE IHUTAHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUNA U OTABIXA, PErysigpHas (Quanyeckas
aKTUBHOCTH);

e (u3MUECKOE  COBEPIICHCTBOBAHME  TIPU  3aHATUAX  CIIOPTHUBHO-
037I0POBUTENIBLHON J€ATEIBHOCTbIO;

TPYOBOI0 BOCTIUTAHMS:

e TOTOBHOCTH K TPYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0US;

e HMHTEpPEC K pas3luuHbiM cdepam npodeccuoHaTbHON JesSTETbHOCTH,
CBSI3aHHBIM C MAaTEMATUKOU U €€ MPUIIOKEHUSIMU;

e YMEHHME COBEpLIaTh OCO3HAHHBIA BbIOOp Oyaymieil mnpodeccun u
peanr30BBIBaTh COOCTBEHHBIC )KU3HEHHbIEC IJIAHBI;

e TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3OBaHHUIO U
caMo0Opa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

e TOTOBHOCTh K AKTUBHOMY Yy4YacTHIO B PEIICHUU NPAKTUYECKUX 3aaad
MaTeMaTH4YeCKOM HAIMpPaBICHHOCTH;

IKOJIOTUYECKOr0 BOCTIUTAHMS:

e c(hopMUPOBAHHOCTH IKOJOTUIECKON KYIbTYPHI,

e TMOHUMAaHUE BIMUSHUSA COLUAIBHO-3KOHOMHYECKUX MTPOILIECCOB HA COCTOSIHUE
MIPUPOJTHOMN Y COLUAIIBHOU CPEIBI;

e OCO3HAHHE TJI00ATHFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM;

e OpHUEHTALMS HA TPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM ISl pelIeHus 3a/1a4
B 00J1aCTH OKpPYXKAIOIIEH CPe/Ibl;

e IUIAHUPOBAHUE IOCTYMKOB M OLEHKA HMX BO3MOXKHBIX IMOCIEICTBUM IJis
OKPY’KAIOIIEH CPEIbI;

HEHHOCTH HAYYHOT0 O3HAHMS:
e ChOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH,
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e IOHMMAaHWE MaTEMaTUYECKOW HAayKu Kak cdepbl  YeIOBEYECKOH
NEATENIbHOCTH, JTAalloB €€ Pa3sBUTHUSA M 3HAYUMOCTH JUISl  Pa3BUTUSA
LUBUJIN3ALINY;

e OBJIQJICHUE S3BIKOM MATEMATUKM M MAaTEMaTUYECKOW KYJIBTYpOU Kak
CpPEICTBOM IO3HAHUS MUPA,;

e TOTOBHOCTb OCYILIECTBJISITh MPOEKTHYIO U UCCIIEIOBATEIIbCKYIO NEATEIbHOCTD
WHJVBHUIYaJbHO U B TPYIIIE.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbrare n3yueHus anreOpbl U Havajl MAaTEeMAaTHUYECKOrO aHajiu3a Ha
YpOBHE cpeqHero ooimero oopa3zoBaHus y oOydaromierocss OyayT chopMUPOBaHbI
cjenyolie MeTanpeaIMeTHbIe pe3yJbTaThl: MMO3HABATEIbHBIC YHUBEPCATHHBIC
yueOHble JEeHCTBUS, KOMMYHHMKATHUBHbIE YHHUBEpCaJbHbIE Yy4ueOHbIE JEUCTBUS,
PETYISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUS, COBMECTHAS JICATCIbHOCTD.

VY obyuatoierocst 0y1yT chOpMUPOBaHBI ClIeAyIONINE 0A30BbIE JIOTHYECKHUEe
AeHCTBHA KAaK YacTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX J€iCTBHIA:

e BBISBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHICCKUX
00BEKTOB, TIOHSITHH, OTHOIICHWHW MEXAY TIOHATUIMH, (HOPMYIUPOBATH
OTIpeNieICHUS]  TMOHSATWH, YCTaHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanuu, OCHOBaHMS g OOOOILIEHUS M CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH M  NPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIE W O0OIIue,
YCIIOBHBIE;

e BBIABIATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeunss B (aKTaX, JaHHBIX, HAONIOJACHUSX U YTBEPKIACHHSIX,
npeaiarath KPUTEPUH TS BBISIBICHHS 3aKOHOMEPHOCTEH U TTPOTUBOPEYUHIA;

e JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHUM, yMO3aKITIOUCHUN 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPKJIEHUN (TpsSIMbIe U OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIIUIO,
MPUBOJNUTH TPUMEPHI W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS Y BBIBOJIBI;

e BBIOMpATh CMOCOO pemieHus y4eOHOW 3amadu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUSA, BHIOMpATh HamOOJee MOAXOMSAIMA C YY4ETOM
CaMOCTOATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Y  oOyuaromerocs OyayT chOpMHUPOBaHBI  CACAyIOIIHME  0a30Bble

HCCJIeI0BaTeIbCKHE JIEHiCTBUSL KAK YacTh NMO3HABATEJIbHBIX YHUBEPCAIbHBIX

noome N ASORERIX HeHCTRMi:
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e HCIOJB30BAaTh BOMPOCHI KaK HUCCIIENOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaThH BOIPOCH, (UKCUPYIOIIUE TMPOTUBOpEUUE, MpodIemy,
yCTaHABIMBATh  HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEIIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE T1I0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKOro
o0BbeKTa, SBIEHHUSA, TWPOLIECCa, BBISBICHUIO 3aBUCUMOCTEM  MEXKITYy
00BbeKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEJIBHO (pOPMYyIHUPOBATH OOOOIICHUSI U BBIBOJIBI MO pe3yJibTaTaM
MPOBEIEHHOTO HAONIOACHUS, HCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U 000OIICHHI;

e MPOTHO3WPOBATh BO3MOXKHOE pAa3BHTHE MpPOIECCa, a TaKKE BBIIBUTATh
IIPEIOIOKEHHUS O €T0 PAa3BUTHUH B HOBBIX YCIIOBHSIX.

VY oOyuaromierocst 6y1yT cOpMHUpPOBaAHBI CIEAYIOIINE YMeHHUsI padoTaTh C
HHpopManMeii Kak 4YacTh MO3HABATEJbHBIX YHHBEPCAJIbHBIX Y4YeOHBIX
JAEeMCTBUM:

e BBISBIIATH ACPUITUTHI HHPOPMAIIHMH, TAHHBIX, HECOOXOIUMBIX JJI OTBETA HA
BOTIPOC U JJIS PEIICHUS 3aa4u;

e BBIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3MPOBATh M HHTEPIPETHPOBATH WHMOPMAIIHIO
Pa3TUYHBIX BUIOB ¥ (JOPM TIPEACTABIICHHS;

e CTPYKTYypHUPOBaTh MH(POPMAIIHIO, TIPEACTABIATh €€ B Pa3INYHbIX (popmax,
WUTIOCTPUPOBATh TpadUyuecKy;

e OIICHUBATH Ha&KHOCTD uH(bOpMaIuu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

VY oOyuaromerocsi OyayT cpopMHpOBaHBI CIEAYIONIME YMEHHMSI OOUIeHUsI
KAaK 4aCTh KOMMYHHKATHBHBIX YHUBEPCAJbHBIX Y4eOHBIX JIelicTBHIl:

e BOCIPUHUMATH U (POPMYIHPOBATH CYKICHHUSI B COOTBETCTBUU C YCIOBHIIMHU
U TIEJISIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX U MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PEIICHUS
3a/1a4u, KOMMEHTUPOBATH MOTYyUYEHHBIN pPe3yJIbTaT;

e B X0j/i¢ OOCYXICHHS 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOil TEMBI,
po0JIeMbl, pemaeMoi 3a7aun, BEICKa3bIBaTh HJICH, HAIICJICHHBIC HA TTIOMCK
peIIeHus, COTOCTABIATh CBOM CYXKICHHS C CYXKICHUSIMU JIPYTUX
YYaCTHUKOB JMajora, OOHApyXMBaTh pa3JIMude M CXOJICTBO TMO3UIINH, B
KOppeKkTHOU (popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

e TPEICTABISITH PE3YNIbTATHI PEIICHUS 3a/1a4H, SKCTICPUMEHTA, HCCIICIOBAHUS,
MPOEKTa, CAMOCTOSITENILHO BRIOUPATh (hOpMaT BBICTYIUUICHUS C YIETOM 33724
NPE3eHTALNN U OCOOCHHOCTEN ayIUTOPUH.
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Y  oOyuatomerocss OyayT cOpPMHUPOBAHBI  CIEAYIOMIUE  YMEHHUSA
CAMOOPraHU3AIUM KAK YACTH PeryjasTHBHBIX YHUBEPCAJbHBIX Y4eOHbIX
AEeCTBUM:

e COCTaBJISTH IUIaH, AITOPUTM PEIICHUS 3aa4H,

e BBIOMpATh CHOCOO pemieHus C Y4ETOM MMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH,

e ApPryMEHTHPOBATHh M KOPPEKTUPOBATHh BAPHAHTHI PEIICHUH C YIETOM HOBOU
uHpopManum.

Y obyuatomerocsi OyayT cOpMHUpPOBAHBI CIEAYIONIME YMEHHSI CAMOKOHTPOJIS,
IMOIHOHAJILHOT0 HHTENJIEKTa KaK 4YacTH pPETYISATHBHBIX YHUBEPCATbHBIX
y4eOHBIX JCHCTBUMN:

e BIAQJICTh HAaBBIKAMU [IO3HABATEIBHONW peQIIeKCHM KaK  OCO3HAHHS
COBEpIIIACMBIX JCHCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,
BJIaJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOIIecca U pe3yibTara
pelIeHrsT MaTeMaTHYECKOH 3a/1a4u;

e TPEIBUICTH TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUU 3a/1a4H,
BHOCHTb KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JTAHHBIX, HAHJCHHBIX OIMMHUOOK, BBISIBICHHBIX TPYIHOCTCH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa WEINM U YCIOBHIM, OOBICHSITH
NPUYUHBl JTOCTIKEHUS WM HEIOCTIKEHHUS PEe3yJIbTaTOB ACSITEIbHOCTH,
HaXOJWUTh OMHUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

VY oOyuaronierocst 0ynyT copMHUpPOBaHbI CIACAYIONINE YMEHUSI COBMECTHOM
AeATeJHLHOCTH:

e TOHHMMATbH U KUCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M MHINBHTyaIbHOM
paboThl TpH pelIeHWH Y4YeOHBIX 3a/ady, MPUHUMATh LEJdb COBMECTHOU
JeSITeNbHOCTH,  IUIAHUPOBAaTh  OPraHM3aldi0  COBMECTHOM  paboThl,
pacmpenenatb BUAbl paboOT, IOroBapuUBaThCs, OOCYXIOaTh MpPOLIECC H
pe3ysbTat paboThl, 0000IaTh MHEHUST HECKOJIBKUX JIIOJICH;

e Y4YacTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBI» U UHBIE), BBIMOJIHATH CBOI 4YacTb pabOThl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C IPYTMMH YICHAMH KOMaH]IbI, OIEHUBAThH
KayecTBO CBOEro BKJIaJAa B OOMUI MPOAYKT MO  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC
Yucjia 1 BLIYUCJIECHUA:
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CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, UPPAIHOHAIBLHOE YHUCIO, MHOXKECTBA
pPaLMOHAJIBHBIX U JICUCTBUTENIBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOTO YHCIIA;

OPUMEHSITh JpOOM W TPOUEHTHI JJIs PEeIIeHUS NPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

MPUMEHSTh NMPUOIIKEHHBIE BBIUMCIICHUS, MTpaBUila OKPYTJICHUS, IPUKUIIKY U
OILIEHKY PE3yJbTaTa BbIYMCIICHUI;

CBOOOJTHO OMepUpOBaTh TMOHATHEM: CTENEHb C IIeJIbIM II0Ka3aTeseM,
UCIOJIb30BaTh MOAXOASIIYI0 (JOPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
NPAaKTUYECKUX 3aJ1a4 U NPEACTABICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HaTypalbHOU
CTCTICHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MTOKa3aTeIeM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(M YuCIa, JIECATUYHBIE H
HaTypaJbHbIEC JTOTapu(MBbI;

CBOOOJIHO OMEPUPOBATH MOHITUSMU: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'E€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMHU: apKCUHYC, apPKKOCUHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJ/IHO OIEpUPOBATh MOHATUSMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHECHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSITh pa3IMyHble METOJbl PEIICHUS palMOHAJIBHBIX U APOOHO-
pallMOHANIbHBIX yPABHEHUH, NPUMEHSATh METOJI HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSTUSMU: MHOTOWIEH OT OJHON NEepPEMEHHOM,
MHOTOYICH C TEIbIMHA KOd(DPHUITMeHTaMu, KOPHA MHOTOUYJICHA, IPUMCHSThH JICJICHUE
MHOTOWIEHAa HAa MHOTOYIEH C OCTAaTKoM, TeopeMy be3dy um Teopemy Buera mus
pelIeHus 3a1aY;

CBOOOJIHO ONEpPUPOBATh TMOHSATUAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, OMNpPEAEIUTeNb MATpUllbl 2 X 2 W €ro TreOMETPUYECKHM CMBICII,
VCIIOJIb30BATh CBOMCTBA ONpPEACHUTENS 2 X 2 JJId BBIYMCIEHHS €ro 3HA4YCHUS,
IMPUMEHATh ONPENACIUTENId JUISI PEUICHHS CHCTEMBl JIMHEHWHBIX YPaBHEHH,
MOJEIUPOBATh PEATBHBIE CUTYyallUH C TOMOIIBIO CUCTEMbBI JIMHEWHBIX YPABHEHU,
MCCIIEIOBATh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTPULl U OIPEACIUTENEH,
VHTEPIPETUPOBATH MOJYYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JEHCTBUH C KOPHAMH JUIS TpeoOpa3oBaHUS
BBIPAKCHUM;
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BBIMOJIHATH NpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEIIEHH C
paloHaIbHBIM MTOKA3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB VTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

cBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHbBIC, MOKa3aTelbHbIE U
norapu(MUYecKue ypaBHEHUS, HAXOAUTh UX PELICHUs C TOMOILBIO PaBHOCHIIbHBIX
NEPEXO0JI0B WU OCYILLECTBIISS IPOBEPKY KOPHE;

IPUMEHATHh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIbI AJIsl IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHU;

CcBOOOJIHO ONEpUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAuMble  (OpMyJbl JUId  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHCHHIA;

MOJIETTUPOBATh peajbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJauyd, HCCIEI0BaTh
NOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BaHUEM alllapaTa ajreopsbl.

DYHKIUHA U rPpaPUKu:

CBOOOJTHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMMO3UIUs GYyHKUUH, Trpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoB (QYyHKIIMIA;

CBOOOJHO OINEPUPOBATH MOHATHAMHU: OOJACTh ONpPENEJICHUS W MHOXKECTBO
3HaYeHUH QYHKINHU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOIHO OMEpPUPOBATH MOHATHAMH: YETHbIE M HEUETHBIE (PYHKIIUH,
nepuoandeckrue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI H
MUHUMYMBbl (YHKLIHHM, HauOOJbIIee W HaUMEHbLIEE 3HA4YeHHE (YHKIMU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
[EJIBIM TIOKa3aTeseM, rpaduk CTeNmeHHON (PYHKIMU C HaTypaldbHBIM U IIEIBIM
nokaszatenieM, rpaduk KOpHsA N-0i cTemeHu Kak (PyHKUMKM OOpaTHOW CTENEHU C
HaATypaJbHBIM ITOKa3aTeseM;

OTEpUPOBATh TMOHATHUAMHU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-TMHEWHas
(yHKLIMH, BBITOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(PUKOB;

cBOOOHO OMEpUpOBATh MOHATHSIMH: IOKa3aTeabHas M Jorapudmuyeckas
GbyHKIIMU, WX CBOMCTBA W TpaUKH, WCIOIH30BATh MX TPAPUKHA IS PEIICHUS
YpaBHEHUN;

cBOOO/IHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKUX (QYHKIIMI YHUCIOBOTO apryMEHTa;

UCTONb30BaTh rpaduku (yHKIOUM A7 HCCIEAOBaHUS TPOLIECCOB U
3aBHCHUMOCTEH NpU peUIeHUH 3aJad U3 JPYTUX y4eOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIpAXaTh (hOpMyJIaMu 3aBUCUMOCTH MEXK/y BEIMUNHAMU;
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Havana MmaTeMaTH4eCKOro aHaJIM3a:

cBOOOIHO ONEpUpOBATh MOHATUSAMU: apumeThyeckas M TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroliasi FreOMETpUUECcKasi MPorpeccus, JIMHEHHBIN 1
HKCIIOHEHLIMAIILHBIN POCT, POpPMyIIa CIOKHBIX MPOLIEHTOB, UMETh MPEJCTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJIsl PELIEHUS pealbHbIX 3a/ad MPUKIATHOIO
XapakrTepa;

CcBOOOJIHO OIEPUPOBATH NOHATUAMU: I1OCIIE0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
[OCJIEI0BATEIbBHOCTEN, MOHOTOHHBIE M OrPaHWYEHHBIE I10CJIEI0BATEIbHOCTH,
IOHMMAaTb OCHOBBI 3apOXJECHHUS MaTEeMaTHYECKOIOo aHaliu3a Kak aHajaus3a
0ECKOHEYHO MaJlbIX;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE (PYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIMHU, ACUMIITOTHI rpaduka QyHKIUY;

CBOOO/IHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIMH JJIs pEIICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMY, KacateabHas K rpaduky GyHKUNU;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBbl, POU3BEACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIM, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUYECKHN M (U3MUECKUH CMBICT MPOU3BOJHOM IUIs
pelieHus 3aaad.

MHuoxecTBa H JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATUAMHU: MHOXECTBO, ONEpalMu  Haj
MHOKECTBaMHU;

UCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapart JJisl ONUCAaHUs PealbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELIEHUU 3a]a4 U3 APYTUX y4YEOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH IOHATUSAMH: OIpPEACIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, J1I0KAa3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

11 KJIACC

Yucia 1 BIYMCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: HATYPAIBHOE U LIEJI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh NMPU3HAKU JEIMMOCTH LEIBIX YHCEII,
HOJ/l m HOK nHaTypaibHBIX 4yucen AJid peuleHus 3ajad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJIHO ONEpPUPOBATH TMOHSITHEM OCTaTKa IO MOMAYJII0, 3alUChIBAThH
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,
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CcBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIAa B alreOpandeckod u
TPUTOHOMETPUYECKON (hopMe, BBIMIOJIHATH apU(PMETHUECKHUE Olepally ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOJIHO ONEpUPOBaTh MOHATUSAMHU: HUPpPALMOHANbHbBIC, [MOKa3aTelbHbIE U
jaorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHS C  [OMOUIbIO
PaBHOCWJIBHBIX IIEPEXOIOB;

OCYILECTBIATh OTOOpP KOpHEH MpH pEUIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHSATh  HeoOxoaumble  (OPMYJbl  JUISi  PELICHHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATh MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHUM U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEILICHUS
CHUCTEMBI U COBOKYITHOCTEH pAallMOHAIBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jaorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemarp palroOHAaJIbHbIE, UPpPALMOHAIIbHBIE, IOKa3aTeJIbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKAIlIE MOJYJIM U IapaMeETPBHI;

OPUMEHSTH TpaduyecKre METO/bl JIsl PELICHNs YPaBHEHUI U HEPaBEHCTB, a
TaKKe 3a71a4 C mapameTpamu;

MOJIETTUPOBATh peajbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBISATH
BBIPA)KEHUS, YPaBHCHMs, HEPABEHCTBA M HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIENM C HCIOJb30BAaHUEM allfapaTta ajireopsl,
WUHTEPIPETUPOBATH MTOJYYEHHBIA PE3YIIbTAT.

DyHKUHUU U rTpapuKH:

CTpOUTHh TpaduKh KOMMOZHIMH (YHKIUH C TMOMOIIBI0 3JIEMEHTAPHOTO
MCCIICIOBAHUS U CBOMCTB KOMITO3UIIMU JABYX (DYHKIIMIA;

CTPOUTB F€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM

IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKumit;

OPUMEHSITh (YHKIIUU 711 MOJICTMPOBAHUS U MCCIECNOBAHUSA PEATbHBIX
IIPOIIECCOB.

Hauvana maTeMaTH4eCcKOro aHaJIn3a:
UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIE0OBaHUS (DYHKITUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;
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HAXOJUTh HAHOOJIbIIIEE U HAMMEHbIIICE 3HAUCHUS (DYHKIIMM HEMIPEPHIBHON HA
OTpE3KE;

VCIIOJIB30BAaTh IPOM3BOAHYIO JUISI HAXOXICHHUS HAWIy4lIero peELICHUs B
IIPUKJIAIHBIX, B TOM YUCJIE COUUAIIBHO-DKOHOMUYECKUX, 3a/1a4ax, AJIsl ONPEAeIICHUS
CKOPOCTHU U YCKOPEHHUS MpoIlecca, 3aJaHHoro GopMysioi uiu rpaduxkom;

CBOOOJTHO ~ OMEepUpOBaTh TMOHATUSIMH: IEpBOOOpa3Has, OMNpeneIEHHBIM
UHTErpaj, HAXOAWTh IEPBOOOPA3HBbIC AJIEMEHTAPHBIX (PYHKIHMH UM BBIYUCIATH
uHTerpain o gopmyne Herotona-Jleibnuna;

HAXOJUTh TUIOMIAJH ITIOCKUX GUTYP U 0OBEMBI TEJ C TOMOIIBI0 UHTETpalia;

UMETh NPEACTABICHUE O MAaTEMAaTHUYECKOM MOJIEIMPOBAHUM Ha MpPUMEpE
cocTaByieHUs TP PepeHIINATbHBIX YPaBHEHU;

peliaTh MPUKIAIHBIE 33Ja4¥, B TOM YHUCJE COLUHMAIbHO-’KOHOMUYECKOTO M
bu3znuecKkoro xapakrepa, CpecTBaM1U MaTEMAaTUYECKOTO aHAJU3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosmmyecTBo yacoB
Ne dJaekTpoHHbIe (LU(PpOBHIE)
o/ HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbl Beero KoHTpoabHbIe 0BpA3OBATEbHELE PECYpCbI
padoThI
MHOKeCTBO JE€HCTBUTENIBHBIX YUCel. MHOTO4IEHBI.
1 PannonaneHble ypaBHEeHUs U HepaBeHCTBA. CHCTEMBI IMHEHHBIX 24 1
ypaBHEHUH
2 Oynkiun u rpaduku. CreneHHas GyHKIUA C LETIBIM TOKa3aTesleM 12 1
3 Apudmernueckuii KopeHb N-oii cTenenu. MppanuoHnanbHbie 15 1
ypaBHEHHUS
4 ITokazarenbHas ¢pyHkuus. IlokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas pynxuus. Jlorapupmudyeckre ypaBHEHHS 18 1
6 Tpuronomerpuueckue BbIpa)KEHUS U ypaBHEHUS 22 1
7 [TocnenoBarenbHOCTH M MPOTPECCUU 10 1
8 HenpepriBabie ¢pynkiuu. [IponsBonnas 20 1
9 [ToBTOpenue, 0600IICHIE, CUCTEMAaTH3allUsI 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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11 KIIACC

KoauvecTBo 4acoB
Ne JyeKTpoHHbIE (LM pPOBbHIE)
w/n HanmenoBanue pa3aejioB 1 TEM IMMPOrpaMmmMabl Beero KOHTpOJ’IbHLIe 06pa30BaTeJ1bele pecypes
padoTbI
HccnenoBanue GyHKINNA ¢ TOMOIIBIO MPOU3BOTHOM 22
[TepBooOpa3Has u UHTETpa 12
3 I'paduiku TpuroHOMeTpHUYECKUX (PYHKIMHA. TpUrOHOMETPUYCCKUE 1 1
HEpaBCHCTBA
4 HpparnmonansHbie, TOKa3aTelbHbBIC U JTorapu(GMUIecKue 24 1
HEpaBEHCTBA
KommuiekcHsle uncia 10
HatypaiibHbIC 1 11ebIe Yrcia 10
7 CucTeMBbl pallMOHATBHBIX, HPPAIMOHATBHBIX MTOKA3aTSIbHBIX U 12 1
JOrapu(pMUUECKUX ypaBHEHUN
8 3aaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHME, 0000IICHIE, CHCTEMATH3AINS 3HAHUT 16
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

AnreOpa w Hayasia MareMaTthyeckoro anammsa. 10 kimacc. Y4eOHUK.
Yrnyonennoe m3ydenune — Mepsnak A.l., Tomsxo B.M., Homuposckmit JI.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBenienue

AnreOpa W Hayajia MareMaThuyeckoro aHanusa. 11 kmacc. Y4eOHUK.
Yrnybonennoe uzydenue - Mep3nsk A.l'., TlomakoB B.M., Homuposckuit JI.A.,
AxkumonepHoe obmiectBo «M3marensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Anrebpa m Havanma martematudeckoro ananuza. 10 kmacc. YrmyOneHHBIN
ypoBeHb. MeToanueckoe mocoobue - bymko E.B., Mep3nsak A.T'. u ap.

Anrebpa W Hayajga MareMatudeckoro a”amusa. 11 kmacc. YriyOlieHHBIH
ypoBeHb. Metoanueckoe nocodue - byrko E.B., Mep3nsk A.T'. u ap.

Mepansk, PabunoBuu, [lomonckuii: Anredpa. 10 kimacc. CaMocTOSTEIIBHBIC

Y KOHTPOJIbHBIE pa0oThl. YTIyOnaeHHbIH ypoBeHs. DI'OC
Mepsnsik, Pabunosuy, [Tononckuit: Anre6pa. 11 kimacc. CaMoCTOSTENbHBIE U
KOHTpPOJIbHBIE paOoThl. YTiyOneHHbI ypoBeHb. PI'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

DO0P «Anredpa. 10 kmace» - https://www.yaklass.ru/p/algebra/10-klass

20P «Anreobpa. 11 KJIacc» -
https://www.yaklass.ru/p/algebra?YkiShowAll=1#program-11-klass

OOP EnuHbld rocymapcTBeHHbIM dk3ameH 11 kmacc. Maremarnka
https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023-
goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v-
federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276

OenepanbHblil Toptann «EguHoe copep:kanue 0011ero 00pa3oBaHUS
https://edsoo.ru

[Topran «Poccuiickast aaeKkTpoHHas 1mkoja» - https://resh.edu.ru

Caiir ®I'BHY «MHCcTUTYT cCTpareruud  pa3BUTUS  OOpa30OBAHMS
https://instrao.ru
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https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra?YklShowAll=1#program-11-klass
https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023-goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v-federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276
https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023-goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v-federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276
https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023-goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v-federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276
https://edsoo.ru/
https://resh.edu.ru/
https://instrao.ru/

Caiit ®I'BHY «®UIIN» - https://fipi.ru
bubaunoreka mudpoBoro oopasoBaTeabHoro kouteHTa https://urok.apkpro.ru/

Enunas xomnekius nudpoBeiXx 00pa3oBaTeIbHBIX peCcypcoB. PexuM qocrymna:
http://school-collection.edu.ru/
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