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INOACHUTEJBHASA 3AIINCKA

JlanHasi mporpaMma cocTaBlieHa Ha OCHOBE ¢ejiepalibHON paboueil mporpaMMel
cpenHero obmiero oOpa3zoBanus «Marematukay. denepalibHOW 00pa3oBaTebHON
MIPOTrpaMMBbI CPEAHETO 00IIero oopasoBanust, OCHOBHOU 00pa30BaTEIbHON MPOTPAMMBI
cpemHero oomero oopasoBaHuss OU3NKO-MaTeMaTHIECKON MIKOIBI-uHTEpHaTa PI'AOY
BO «Cubupckuii ¢enepanbhplii yausepcurer» (manee — OMII COY, OOII COO
OMII COY) M nomIeKUT HENOCPEACTBEHHOMY NIPUMEHEHUIO NpPH pean3aluu
obs3atenbHOM yactu OOIT COO OMII CDY.

Ha uzyuenue yueOHOro Kypca «Airedpa M Hayaia MaTEMaTUYECKOTO aHATU3a»
otBoautcs 272 yaca: B 10 kmacce — 136 yacoB (4 yaca B HEAEII0, U3 HUX 2 dYaca ¢
JieJeHueM Ha noarpymnmnsl), B 11 kiacce — 136 vacoB (4 yaca B HEIeNIO, U3 HUX 2 yaca ¢
JICJICHUEM Ha MOJTPYIIIIBI).

VYuebHslit kypc «Anredpa U Hadajla MaTEMaTUYECKOTO aHaIM3ay SIBISIETCS] OJTHUM
13 HamOoJiee 3HAYMMbIX B MPOTPaMME CPEIHEro o0miero oopa3oBaHMsl, MOCKOJIbKY, C
OJIHOM CTOpPOHBI, OH OOecrmeunBacT MHCTPYMEHTAJIbHYIO 0a3zy i H3Yy4YEeHHS BCEX
€CTECTBEHHOHAYYHBIX KypCOB, a C JPYroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MbIIUICHHE OOyYaronIMXcsi Ha YpPOBHE, HEOOXOJUMOM ISl OCBOCHHS
nHpOpMaTUKU, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U APYTUX MUCIUIUIMH. B
paMKax JTaHHOTO Y4eOHOro Kypca 00ydJaroluecs OBJIaJIeBAIOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpas (OpPMYJIUPYET CBOM JOCTIKEHUS B MaTEeMaTHYECKOU
dhopme.

VYyeOublii Kypc anreOppl M HayaJll MaTEMaTUYECKOrO aHajin3a 3aKiiaJibIBacT
OCHOBY JIJIs1 YCIICIITHOT'O OBJIQJICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHUs
OCHOBHBIX TEHJECHIIMM pPa3BUTUS DIKOHOMUKH U OOIIECTBEHHOW >XU3HM, IO3BOJISET
OPUEHTHUPOBAThCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCTOIB30BaTh UX JUIs TaJIbHEUIIEro 0Opa30oBaHMs U B MTOBCEHEBHON KU3HHU.
B To ke BpeMs oBnazeHue aOCTPAKTHBIMU M JIOTMUECKH CTPOTMMU KOHCTPYKLIMSIMU
anreOpbl 1 MaTEMaTUYECKOTO aHallu3a Pa3BUBACT YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTHHHOCTH, JOKA3bIBaTh YTBEPXKICHUS C TMOMOIIbIO WHAYKIIUU H
paccykJaTh  JIEAyKTUBHO,  HUCIIOJB30BaTh  OO0OOIIEHWE W KOHKPETHU3AIHIo,
a0bcTparupoBaHHUe U aHAJIOTUIO, GOPMUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIIJICHHUE.

B xome wu3ydenms ydeOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO
aHanu3a» oO0ydyarollyMecs TMOJIy4arOT HOBBIA OMBIT pelIeHUsT NPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO IMOCTPOCHUS MATEMATHUYECKUX MOJENIEH pealbHbIX CUTYalUM,
MHTEPIPETAlUK TOTYYEHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEpPAMH MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEN B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCA MATEMATUUYECKUMHU
OTKPBITUSIMUA U KX aBTOPAMH.



VY4eOHblli Kypc 00JaJa€T 3HAYUTEIbHBIM BOCHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpBIA  peanu3yercs Kak 4epe3 ydeOHbI MaTepuan, CrIocoOCTBYIOLIMI
(GOpMHpPOBAHHIO HAYyYHOTO MHUPOBO33pEHHUS, TaK U uyepe3 cHeuupuky ydeOHOU
NEeSTENBPHOCTH,  TPEOYyIOIMeW  MPOJODKUTEIBRHOM  KOHIIGHTpAIlMd  BHUMAaHUS,
CaMOCTOSATENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIA pe3ynbTar.

B ocHoBe meTonuku oOydeHus anreOpe M HadajaM MaTeMaTHYECKOIro aHaiau3a
JIEKUT IE€ATEIbHOCTHBIA MPUHIUIT OOyUECHHUS.

B ctpykType yueOHOro kypca «AnreOpa U Hadajla MAaTEMaTUYECKOTO aHAJIN3»
BBIJICTICHBl  CIEAYIOLIME  COJEpPKATEIbHO-METOAMYECKHEe  JuHun: «Yucna w
BBIUMCICHUS», «DyHKIMH U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYECKOro aHaIn3a», «MHOXKeCcTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-
METOJIMYECKUE JIMHUM H3Y4aroTCs Ha NPOTSHKEHUM JIBYX JIeT OOy4eHHs Ha YPOBHE
CpelHero oOmero o0pa3oBaHUs, €CTECTBEHHO JAOMOJHSS APYr Apyra M IMOCTENEHHO
HACBIIAsICh HOBBIMM TEeMaMH U pa3fenamu. JlaHHbIA ydeOHBIM Kypc SIBISIETCS
UHTETPaTUBHBIM, IOCKOJBKY OOBEAMHSET B ce0e coaepKaHHE HECKOJIbKUX
MaTeMaTUYECKUX JAMCLMIUIMH, TAaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTU4YEeCKHM
aHaJuu3, TeOpUss MHOYKECTB, MaTeMaTH4ecKas Jormka u apyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaJIeBalOT BCE Oojiee MHUPOKUM MaTEMaTHUECKUM amlapaToM, Y HUX
NoC/eA0BaTeAbHO  (OPMHUPYETCS M COBEPLUEHCTBYETCS  yYMEHHUE  CTPOMTH
MAaTeMaTUYECKYI0 MOJIENb PEAIbHOW CUTyallud, IPUMEHATh 3HAHWA, NOJYYEHHBIE NPH
M3YyYeHUU Yy4yeOHOTo Kypca, IJisl PEIICHHs CaMOCTOSATENbHO CHOPMYIMPOBAHHON
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenpHO-MeTOaUYeCKass JUHUS «Yuciaa W BBIUKCICHUS» 3aBEpIIacT
(GbopMHpOBaHNE HABBIKOB HCIIOJIL30BAHUS JICHCTBUTEIBHBIX YHCE, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero ooOpaszoBanusi. Ha ypoBHe cpennero oOiiero
oOpa3oBaHusi 0c000€ BHUMaHHUE yJeseTcss (HOPMUPOBAHHUIO HABBIKOB PAIlMOHATBHBIX
BBIYHMCIICHUM, BKIIFOYAIOIINX B CEOsl UCIOIB30BAaHUE PA3IMYHBIX (DOpPM 3amucu vmca,
YMEHHUE JIeJlaTh TPUKHUAKY, BBIIOJHATh NPUOMMKEHHBIC BBIYUCICHHS, OIICHUBATH
YHCJIOBBIC BBIPAKCHUS, pabOTaTh ¢ MaTEeMaTHYSCKHMMHM KOHCTAaHTaMH. 3HAKOMBIC
0Oy4JaronumMcsi MHOKECTBA HATYPAIbHBIX, IIEJIbIX, PAIIMOHATIBHBIX U JCHUCTBUTEIHHBIX
YHCEN JOMOTHSIIOTCS MHOKECTBOM KOMITJIEKCHBIX YUCEN. B KaK70M M3 3THX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My crienu(uueckue 3aJaud W ONeparyu: JeIeHNe
HAIEJIO, ONEPHPOBAHME OCTATKAMH HAa MHOXXECTBE IIEJBIX YHCEN, 0COOBbIe CBOMCTBa
pPAIMOHANBHBIX W HMPPAIMOHAIBHBIX YHUCEN, apu(PpMETUYSCKHE OIepaIuu, a TaKKe
W3BJICUCHUE KOPHS HATYpaJIbHOW CTENMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCET.
bnarogapss mocnenoBaTenTbHOMY PACHIMPEHHI0 Kpyra HCHOJB3YEMBIX YHCET W
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX TPHUMEHEHHUS JUIsi PEUICHHUS pPa3InYHBIX 3a71ad
dbopMupyeTCcs TpeACTaBlIeHne O €AWHCTBE MaTeMaTHKA KaK Hayku U e€ polid B



MIOCTPOEHUU MOJENEH pEaTbHOIO0 MHpa, I[IUPOKO MCHOJB3YIOTCS O0000IIEHHE |
KOHKpETH3aLusl.

JIuans «YpaBHEHHsS UM HEPABEHCTBA» pEANN3YETCAd Ha IPOTSHKECHUM BCETO
oOyueHHus Ha ypOBHE CpEeAHEro oOIIero oopa3oBaHus, MOCKOJIBKY B KaXKJIOM pasjelne
[IporpamMmMbl TpeyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3aaad. B  pesynbrare
oOydaroluecss OBJAJEBAIOT PA3NUYHBIMU METOJAaMH PELICHUS PpalUOHAIbHBIX,
UppalMOHAIbHBIX, [1OKA3aTENbHBIX, JOrapuQMUYECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3aJ]ay, COJepKallhX IapaMeTphl.
[lomyuyeHHble yMEHHMSI HIMPOKO WCIOJB3YIOTCSA TIPU HCCIEAOBaHMM (QYHKIUH C
IIOMOIIBIO IPOM3BOJHOM, MPU PEIICHUN NPHUKIAJHBIX 3a4ad U 3a7a4 HAa HAaXOXKICHUE
HauOONBIINX M HAaMMEHbIIMX 3HaueHUM ¢(yHKuuu. J[aHHas coxep)karenbHasl JIMHUA
BKJIFOYAET B ceOsl Takke (POpMHUPOBAHME YMEHHUU BBINOJHATH Pacy€Thl O (hopmysam,
npeoOpa3oBaHUs  pPAlMOHANbHBIX, HMPPAUUOHAIBHBIX W  TPUTOHOMETPUUYECKUX
BBIPAKEHUH, a TaKKe BBIPAKEHUH, COAEpKalIMX CTeneHW M Jiorapudmel. brarogaps
U3YYEHHIO aireOpandyeckoro marepuaja I[POUCXOAUT JalibHEHIIee pa3BUTHE
AITOPUTMHYECKOT0 U a0CTPAKTHOTO MBIIUICHHS O0Yy4aroIInXcsl, POPMUPYIOTCSI HABBIKU
JNEAYKTUBHBIX PacCyKJIE€HUM, pabOThl € CHUMBOJBHBIMU (hOpMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCMMOCTEH B BHJE pPABEHCTB W HEpaBeHCTB. AnreOpa
npeniaraeT  3Q(eKTUBHbIE HHCTPYMEHTHI JUISL pElIeHUs] IPAKTHYECKUX U
€CTECTBEHHOHAYYHBIX 3a/1a4, HArJsHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak SI3bIKa
HayKHU.

ConepxarenpHo-MeToauyeckass JuHUS «DyHkmum u  rpaduku»  TECHO
MEPEIUIeTaeTCs C APYrUMH JIMHUAMHM Y4EeOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBAaTENbHOCTh  M3Y4Y€HUs  Marepuayna. 3ydeHue  CTENeHHOM,
MOKAa3aTeIbHOU, JOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (YHKIIUMA, WX CBOMCTB U
rpa@uKoB, HCHOJb30BaHHE (YHKIMN I pelIeHUs 3aJad M3 JPYyTrux Y4eOHBIX
MPEJAMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MATEMATHUYECKUM aHaJU30M, TaK U
C pelIeHHeM ypaBHEHMH U HepaBeHCTB. [Ipu 3Tom Oonbllioe BHUMaHHUE YIENsIEeTCs
(GOpMUPOBAHUIO YMEHHS BBIpAXaTh (POpMyJaMU 3aBUCUMOCTH MEXAY pa3iIMuHbIMU
BEJIMYMHAMU, HCCIEAOBAaTh MOJy4YeHHbIE (YHKUUU, CTPOUTh UX rpaduku. Matepuan
ATOM COAEPKATEIbHOM JIMHUM HAlIeJIEH HA PAa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOLINX
BBIpa)KaTh 3aBUCUMOCTU MEXJy BEIMYMHAMU B Pa3IU4YHON (QopMe: aHaTUTHUECKOH,
rpaduyeckoil u cnoBecHol. Ero n3zyuenue cnocoO6CcTByeT pa3BUTHIO aITOPUTMUUECKOTO
MBILLUIEHHS, CIOCOOHOCTM K OOOOIIEHHI0O M KOHKPETU3ALWH, HCIOJIb30BAHUIO
AHAJIOTUM.

ConepxarenpHass auHUs «Havama MareMaTHyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCUIMPUTh KPYyr Kak MaTEeMaTUYEeCKUX, TaK M NPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaOUIMMCsl, TaK KaK Y HUX THOSBIISETCS BO3MOXKHOCTb CTPOUTH Ipaduku



CJIOXHBIX (DYHKIIHH, OTIPEACTIATh NX HAUOOJBIITNE U HAUMCHBIINE 3HAYCHHUSI, BEIYUCIISATh
Tomaau GUryp u 00bEMBI Te, HAXOAUTh CKOPOCTH W YCKOPEHHS TporieccoB. JlaHHas
coJiepKaTebHAs TUHUS OTKPHIBACT HOBBIC BO3MOYKHOCTH MTOCTPOCHUS MaTEMaTUIECKIX
MOJICNIC pealbHBIX CHUTyallMid, TO3BOJISICT HAXOJIWTh HAWIydIllee peIIieHue B
MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKHUX, 3a7adax. 3HAKOMCTBO C
OCHOBaMH MAaTEMaTHYEeCKOTO aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbopMaIbHO-TOTHYECKOTO ¥ KPEAaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO yMEHHU
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuyecss y3HAIOT O BBIIAIOIIUXCS PE3YNIbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHUKH KaK HayKH, U 00 UX aBTOpax.

ConeprxarenbHO-MEeToauIeCKast TUHUS « MHOXKECTBA U JIOTHKa» BKIIOYACT B CeOs
AIIEMEHTHI TEOPUH MHOKECTB M MAaTEMaTHYECKOW JIOTUKH. TEOpPETHKO-MHOKECTBCHHBIC
MPE/ICTABJICHUS] TPOHU3BIBAIOT BECh KypC IIKOJHLHOM MaTeMaTUKd W Mpeajiararor
HauboJiee YHUBEPCAIbHBIA $I3bIK, OOBEIAUHSIIONIMI BCE pa3ielibl MaTeMaTUKU U €€
MPWIOKEHUH, OHHU CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKWE JUCHUILIMHBI W WX
NPWIOKEHUs B eAuHoe 1enoe. [[oaToMy BakHO JaTh BO3MOXKHOCTH OOydYaromeMmycs
MOHUMATh  TEOPETHUKO-MHOXKECTBEHHBIH  S3bIK ~ COBPEMEHHOM  MaTeMaTWKH U
UCIIOJIb30BaTh €r0 JUIsl BBIPAKEHUS CBOMX MbICIEH. JIpyrumM BasKHBIM TMPU3HAKOM
MaTeMaTUKH KaK HayKH CIIeIyeT NMPU3HATh CBOMCTBEHHYIO € CTPOTOCTh 000CHOBAHUH
U CJEIOBAaHUE OMpeACNEHHBIM MpaBUJIaM TOCTPOCHHUS JOKA3aTENbCTB. 3HAKOMCTBO C
AJIEMEHTAaMU  MaTeMaTHYeCKOM JIOTUKH  CIIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO
MBIIICHUAS O00YJaronIuXcsi, MO3BOJSET MM CTPOWTH CBOM PACCYXICHHUS Ha OCHOBE
JIOTUYECKUX TIPABUII, (HOPMUPYET HABBIKM KPUTUUECKOTO MBITTUICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajla MAaTEMaTUYECKOTO  aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJICIHPOBAHUSA, KOTOPHIE IPHU3BAHbI
CIoco0CTBOBATH (DOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaqbHbIX CUTYAaIlHi,
WCCIICIOBaHMs ITHX MOJENEH ¢ MOMOIIbI0 ammapara anreOpsl u MaTeMaTUYeCKOTO
aHajM3a, WHTEPIPETAMM IOJYYCHHBIX PE3yNbTaTOB. Takue 3ajaHus BIUICTCHBI B
KKJBI W3 pa3eioB MPOTPaMMBbI, TTOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IMIHPOKO
UCIIONIB3YETCSl  JJIsi  PEIICHUS TPUKIATHBIX 3amad. [lpy  pemeHun peanbHBIX
MPAKTUYECKHX 3a/1au 00yJaronrecs pa3BUBalOT HAOIIOAATeIbHOCTh, YMEHHUE HAaXOTUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HUCMOJb30BATh aHAJOTHIO, O0000IIaTh W
KOHKPETU3UPOBaTh Mpoodsemy. JlesTeapbHOCTh TI0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 3a7a4 OPTaHU3YETCS B TPOIECCEe M3YYCHHS BCEX TEM YYeOHOro Kypca
«Anrebpa 1 Hayasla MaTeMaTUYECKOTO aHaTTN3ay.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A.
YIJYBJIEHHBIA YPOBEHb»

JIMYHOCTHBIE PE3VJIBTATHI

1) rpa:kIaHCKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW IO3ZHMIIMH OOYYArOIIETOCs KaK aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUUCKOr0 OOIIECTBA, MPEACTABICHUE O MAaTeMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, IPOLIEAYP IPasKIaHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATH C COLUATBLHBIMU
WHCTUTYTaMHU B COOTBETCTBUH C UX QYHKIUSIMHU U HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPa)KJTaHCKOW HWISHTUYHOCTH, YBAXKCHHUS K
NPOILUIOMY W HACTOSIIEMY POCCHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOIIEHHE K
JOCTHKECHUSAM POCCHUMCKMX MATEMAaTHKOB M POCCHUUCKONM MaTEMaTUYECKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHHME JyXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapona, cHOPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHUS, ATHUYECKOTO TOBEACHMS, CBSI3AHHOIO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTHIO YUEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUWE K MHUPY, BKIIOYAasd OCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHU, PacCyXICHHU, BOCTPUUMYHUBOCTH K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCHUTAHUS:

c(OPMUPOBAHHOCTh YMEHUSI NMPUMEHATH MaTeMaTHYCCKHE 3HAHWS B MHTEpEcax
3I0poBOro W 0Oe30macHOro o0Opasza JKWU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
30POBBIO  (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
peryispHas pusudeckass akKTUBHOCTh), (PU3NIECKOE COBEPIIICHCTBOBAHUE MTPH 3aHATHIX
CIIOPTHBHO-03JI0POBUTEIBHOM JIEATEIILHOCTBIO;

6) TPyA0BOr0 BOCIIHTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIECHHOCTH TPYIOIIO0HS, HHTEPEC K Pa3IMIHbIM
chepam TPOPECCHOHATBLHON JEATEIBHOCTH, CBS3aHHBIM C MaTreMaTHKOH u eé
OPUIOKCHUSIMH, yYMEHHE COBEpINaTh OCO3HAHHBIM BBIOOpP Oyayiiedl mpodeccuu u
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pealln30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0 U CAMOOOPA30BAHUIO HA MPOTSIKEHUU BCEU >KHU3HHU,
TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEUICHUM NMPAKTUYECKUX 3a/lad MaTeMaTUYECKOU
HalpaBJIECHHOCTH;

7) 3K0JIOrM4eCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD AKOJIOTHYECKOMN KYJIbTYPbl, TOHUMAHUE BIUSHUS COIUATBHO-
PKOHOMHUYECKHUX TIPOLIECCOB HAa COCTOSHUE TMPUPOJHOM M COLMAIBHOW Cpejpbl,
OCO3HaHWE TIJIO0ATBHOTO XapakTepa OKOJOTHYECKUX MpoOJieM, OpUEHTalus Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIs pelIeHUs 3ajad B 00JacTH OKpYKarouien
cpenbl, TUIAHUPOBAHUE TIOCTYNKOB M OIEHKH HMX BO3MOXHBIX MOCJIECACTBUNA IS
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKU, MOHUMAHHUE MAaTeMaTUYECKOU
HAyKU Kak c(pepbl 4eTOBEUECKOM ACATEIBHOCTH, ITANIOB €€ Pa3BUTHS M 3HAYUMOCTH JIJIst
pa3sBUTUS LMBWIM3ALMH, OBJAJCHHUE A3BIKOM MAaTEMAaTHKH U MaTeMaTHU4YeCKOU
KYJIbTYpOU KakK CpEICTBOM ITO3HAHUSI MHUPA, TOTOBHOCTb OCYIIECTBIISITH ITPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO AEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3VJIBTATDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUNA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE TNPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXIy MOHATHIMH, (HOPMYIHPOBATH ONpPEICICHHUS
MOHSITUHM, YCTAHABIMBATh CYIIECTBEHHbIM MPU3HAK KiacCU(UKAIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3a;

BOCIPUHUMATb, dbopmyIUpoBaTh u peoOpa3oBLIBATH CYXJCHUSL:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBIABJIATE MATCMATHUYCCKHUE 3dKOHOMCEPHOCTH, B3aMMOCBA3HM W IMPOTHBOPCYHA B
(I)aKTaX, JaHHBIX, Ha6JII-OI[CHI/IHX N YTBCPXKACHUAX, IpCcAlaratb KpPHUTCPHUHU OJIA
BBIABJIICHHUA BaKOHOMepHOCTCﬁ 141 HpOTHBOpG‘IHﬁ;

AcjaTb BbBIBOAbI C HCIIOJB30BAHHEM 3daKOHOB JIOTMKHM, AOCAYKTHBHBIX M
HWHAYKTUBHBIX YMO38,KJ'HO‘1€HI/II\/'I, YMOBaKJIIO‘{CHI/Iﬁ I10 aHAJIOT'Uu,



IIPOBOJAUTL CaMOCTOSITENIBHO JTOKA3aTEJIbCTBA MATEMATHYECKUX YTBEPKIACHUU
(OpsiMble WU OT MPOTHUBHOIO), BBICTPAUBATh APIyMEHTALMIO, NPHUBOJAWUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIECHUS U BHIBOJIBI;

BBEIOMPATH CIIOCOO pereHust ydeOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOUpaTh HauboJiee MOAXOIAIIUNA C YUYETOM CaAMOCTOSTENIBHO BBIJEICHHBIX
KPUTEPHUER).

Ba3oBble uccienoBarebckne AeMCTBUSA:

UCIIOJIb30BaTh BONPOCHl KaK HCCIENOBATENbCKUM WHCTPYMEHT IO3HAHUS,
(bopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIKUE MPOTHUBOPEUHE, MPOOJIeMy, YCTaHABIIUBATh
UCKOMOE U JlaHHO€, (OPMHpPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO TO3UIIMIO,
MHEHHUE;

IIPOBOJUTE CaMOCTOATCIIBHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT, UCCIICAOBAHUC IIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOIro 06’beKTa, ABJICHUA, IIpoHeCCa,
BBISIBJICHHIO 3aBUCUMOCTEH MCIKOY O6L€KTaMI/I, SIBJICHUAMMU, IIPOLCCCAMU,

CaMOCTOATENEHO (OPMYIHPOBAaTh OOOOIICHUS W BBIBOJABI 10 pe3yjibTaTam
MIPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
pe3yJbTaTOB, BHIBOJOB M O000IICHUH;

IIPOrHO3UPOBATE BO3MOJXHOC Pa3BHUTHUC IIPOOCCCA, A TAKKC BbIABHUIATH
IMPCAITOJOXKCHHA O €0 Pa3BUTHH B HOBLIX YCIIOBUAX.

Pabora c nundopmanmueii:
BBISBJIAITh JAePUUUTH HUHGOPMAIMU, NAaHHBIX, HEOOXOJMMBIX /Jisi OTBETa Ha
BOIIPOC U JIJIsI PEILICHUS 3a/1auu;

BbIOMpaTh HMH(OPMALMIO U3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MH(GOPMAIMIO PA3IUYHbIX BUAOB U (hopm
MIPEACTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POPMALIMIO, NPEICTaBIATh €€ B pa3iUYHbIX (opMax,
WJUTIOCTPUPOBATH TpapUuecKu;

OLICHMBATh HAJAE&KHOCTh MHPOPMALIMK IO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBeEpPCcaIbHbIe y4eOHbIe 1eiicTBUA

Oo0menue:



BOCIIPUHUMATh U (POPMYIUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEeIsIMU OOILEHNs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOJy pELICHUs 3aJa4d, KOMMEHTHUPOBATh
IIOJIyYECHHBIN PE3YJIbTAT;

B XO0JI¢ OOCYXIEHUS 3a/aBaThb BOMIPOCHI MO CYIIECTBY OOCYXIAEMOMl TEMBI,
npo0sieMbl, peliaeMo 3aja4uM, BbICKa3bIBAaTh UJECH, HAIIEJICHHbIE HA MOUCK PEIICHHS,
COMOCTAaBIISATb CBOM CYXICHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB JHaora,
oOHapy>KUBaTh Pa3IMuUe U CXOJCTBO MO3UIIMI, B KOPPEKTHOH dopme popmynupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, HCCIEI0BaHUs,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpPATh (opmMaT BBICTYIUIGHHS C Y4E€TOM 3aj]1a4y
MPE3EHTAlUN U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE 1eficTBUS
Camoopranusamnus:

COCTaBJISITh TUIAH, AITOPUTM PEIIEHUs 3aJaud, BBHIOMpPATh CIOCOO pelieHUs: ¢
Y4€TOM HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJICTh HABBIKAMM MO3HABATEIBHOU PEQIIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUA ¥ MBICIHUTEIBHBIX TPOILIECCOB, HMX PpE3yJbTAaTOB, BIAJETh CIOCOOaAMHU
CaMOINPOBEPKHU, CAMOKOHTPOJISL IPOLECCa U pe3yibTara PElICHUs MaTeMaTH4YeCKON
3a7a4u;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NpPU PELICHUMU 33/1a4H,
BHOCHTH KOPPEKTHBBI B JCATCIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pPE3yJbTaTa LEIU U YCIOBUSM, OOBACHATH MPUYUHBI
JOCTUKEHHUSI WM HEJOCTIKEHUS pPe3ylbTaTOB JACSITENbHOCTH, HAXOAWUTh OIIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas ACATECJIBbHOCTD:

IIOHMMATh M MCIOJIB30BATh IPEUMMYILNECTBA KOMAHIHOM W HWHIAMBHUAYaJbHOU
paboThl TIpU pelIeHUH Y4eOHBIX 3aJad, MPUHUMATH I€JIb COBMECTHON NEATEIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pachpenensTh BHABI pabdoT,
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JIOTOBApPUBATLCA, OOCYKIAaTh MPOIECC M pe3yiabTaT pabdoThl, 00001IaTh MHECHHS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX ¢Gopmax paboThl (0OCYXKIACHUS, OOMEH MHCHHM,
«MO3TOBBIE IITYPMbD» W HHBIC), BBIIOJHITH CBOI 4YacTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C IPYTUMH YJI€HAMHU KOMAaHJIbl, OLICHHUBATh Kauye€CTBO CBOErO BKJa/la B
001U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSI.

INPEIAMETHDBIE PE3VYJIBTATEI

K xoniy oOyuenuss B 10 kjacce oOydarouuidcsi TMOJYYHUT CIICIYIOIINE
MpEeMETHBIE PE3yJIbTaThl MO OTIEIbHBIM TeMaM (eaepalibHONW pabouell MporpaMMbl
y4eOHOro Kypca «Anredpa u Hayajla MAaTeMaTUYECKOIO aHaIN3ay:

Yucsa ¥ BBIYMCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PAUUOHAIBHOE YHCIO, OECKOHEYHas
MepUoInYEeCcKast 1poOb, MPOLEHTHI, HPPAMOHAIBHOE YHCIIO, MHOKECTBA PALlMOHAIBHBIX
U JEUCTBUTEIBHBIX YHCEII, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

IPUMEHSATH APOOU U MPOLEHTHI JJIsl PEIICHUs NPUKIAIHBIX 3a/1a4 U3 pa3InyHbIX
OTpacier 3HaHUU U PEasbHOU KU3HU;

OPUMEHATh NPUONKEHHBIE BBIYUCICHUS, MpaBWIa OKPYIJICHUs, NPUKHUIKY U
OILIEHKY PE3YJIbTaTa BBIUYNCIICHUN;

CBOOOJHO  ONEpPHPOBATH TOHITHEM: CTENEHb C LENbIM  IOKa3aTesieM,
MCIIOJIb30BaTh MOJIXOJAIIYI0 (OpMY 3alUCU JACUCTBUTENBHBIX YUCEN IJIsl pPEeLeHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABIICHUS JaHHBIX;

cBOOOIHO ONEpUPOBATH MOHATHEM: apu(METHYECKUl KOpPEHb HaTypalbHON
CTETEeHU; CBOOOHO ONIEpUPOBATH MOHATHEM: CTENEHb C PAllMOHATIBHBIM MIOKa3aTEeIIEM;

CBOOOJIHO OMNEpUpPOBATh MOHATHSAMH: JIOTapupM UuCHa, ACCITHUYHBIE U
HaTypajbHble  JIOTapu(Mbl; CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAaHT'€HC YKMCIOBOTO apryMEHTA;

ONEPUPOBATH NOHATUAMU: APKCUHYC, ADKKOCUHYC U apPKTAHT€HC YHCIIOBOTO

apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

NPUMEHSATh  Pa3IUYHBIC METOABl PEIICHHs] PpalUOHAIBHBIX U APOOHO-
pallMOHATIBHBIX YPABHEHUU, IPUMEHATH METOJI HHTEPBAJIOB JIJISI PEIIEHHS] HEPABEHCTB;



CBOOOJHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOM NEepEMEHHOMH,
MHOTOYJIEH C IHEeNbIMH Kod((duilMeHTaMu, KOPHU MHOTOYJICHA, MPUMEHSTH JIEeJICHHE
MHOTOYJIEHA HA MHOTOUJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nins perenus
3ajady;

CBOOO/IHO OIEpPUPOBaTh MOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUI, MaTpHLa,
OTIpE/IETUTENb MAaTPULBl 2 X 2 U €ro FeOMETPUUECKUN CMBICI, UCIIOJIb30BaTh CBOKWCTBA
onpenenuTessa 2 X 2 juisl BBIYMCICHUS €r0 3HAYCHHs, TPUMEHATh ONPEIETUTENH IS
pElIeHUs] CUCTEMBI JMHEHHBIX YpaBHEHHWI, MOJEIMPOBATH pPEAJbHBIE CUTyallud C
MIOMOILIBIO CHUCTEMBbI JIMHEWMHBIX ypaBHEHWH, UCCIENOBATh MOCTPOCHHBIE MOJEIH C
ITOMOILBIO MATPHIL U OIPEJIETUTENICH, NHTEPIPETUPOBATh NIOJIYYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSAMU ISl IPEOOpa30BaHUsl BbIPAXKECHUI;
BBINIOJHATh NPEOOpa30oBaHMsI YHUCIOBBIX BBIPAKEHHMH, COJEp)KAIIMX CTENEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIB30BaTh CBOMCTBAa JIOrapu(MOB Uil MpeoOpa3oBaHUs JOTrapupMUYECKHX
BBIPAKECHMI1; CBOOOJAHO ONEPUPOBATH MOHATHIMHU: UPPALIMOHAIIBHBIE, MOKA3aTeJIbHbBIE
U Jorapu(MUYECKUe yYpaBHEHUs, HAXOJUTh WX PELIECHUS C MOMOILBIO PAaBHOCUIIBHBIX
MEePEX00B WIIK OCYILIECTBIIsA MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OpMysbl Il IpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAYKEHUI; cBOOOHO OIIEpUPOBATh HOHATUEM:
TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHATh HEOOXOauMble (HOPMYIBI IJis PElIeHUs
OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTyal[Mu Ha A3bIKE aJIreOpbl, COCTABIATh BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBHIO 3aJ1a4M, MCCIEAOBATh MOCTPOEHHBIE MOAEIN C
MCII0JIb30BAaHUEM amrapaTa aareOpsl.

DYyHKIUHN U TPAPUKHU:

CcBOOOJHO OINEPUPOBATh MOHIATUSIMM: (PYHKIIHS, CIOCOOBI 3aaHUs (PYHKIIHH,
B3aUMHO OOpaTHbIC (DYHKITMHU, KOMIO3UIIUS (PYHKIWH, Tpaduk (QYHKIHMH, BBITOIHATH
AIIeMEeHTapHbIe TpeoOpa3zoBaHusi rpa@uKoB HYyHKIINIA;

CcBOOOMHO OIEpPUpPOBaTh TOHATUSAMHU: OOJACTh OMpPENeJICHUS W MHOXECTBO
3HaYeHUH (PYHKINH, HYTU (QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO OMEpUPOBaTh MOHATHAMH: UYETHbIE U  HEYETHBIE  (PYHKIIWH,
nepuoanueckue (QyHKIUH, MPOMEXYTKM MOHOTOHHOCTH (DYHKUHH, MAaKCUMYMBI U
MUHUMYMbl ~(YHKIMHM, HauOoybllliee U HaUMEHbIIeEe 3HauYeHWe (YHKIMH Ha
MIPOMEXKYTKE;

cBOOOIHO OMEpUPOBATH TMOHATHUAMHU: CTENEHHas (YHKIUS C HATypaJbHBIM U
HeibIM TOoKa3areiaeM, Tpaduk cTerneHHOW (YHKIMM C HaTypajdbHbIM W LEIBIM
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nokasareneM, rpaduk KOpHS N-OM CTeNmeHM Kak (QyHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHBIM II0Ka3aTelIeM;

ONEpPUPOBATh TMOHATUSAMH: JIMHEHHAs, KBaJpaTH4Has U JIpOOHO-IMHEWHas
(GyHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BAHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOO/IHO ONEpUPOBATh TOHATUSAMU: I[IOKa3aTeiabHas U Jorapudmuueckas
(GyHKIMM, WX CBOIICTBA W TrpaUKH, HCIOJIb30BaThb HX TIpapuKd s pelIeHUs
YpPaBHECHUH;

CBOOOJHO  OINEpUPOBATh MOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OnpeaereHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apryMEHTa;

UCIOJIb30BaTh Irpauku PYHKIMN ISl KCCIEA0BAHUS MIPOLIECCOB U 3aBUCUMOCTEN
IpU PEIICHUHU 3a7ad U3 JPYTUX YYEOHBIX MPEIMETOB M PEaIbHOM KU3HU, BBIPAKAThH
(dbopMysiaMy 3aBUCUMOCTH MEXy BETUUUHAMHU.

Hayaja MaTeMaTH4eCKOro aHajmu3a:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: apUPMETHUYeCKass M TeoOMeTpUYecKas
nporpeccusi, OeCKOHEYHO YObIBaloIllas TIeOMETpUYecKas NpOrpeccHs, JIUHEHHBIA |
AKCIIOHEHUUAIBHBIN POCT, (OpMyJia CIOXKHBIX HPOLIEHTOB, UMETh IMPECTABICHUE O
KOHCTAHTE; MCIIOJIb30BaTh MPOTrPECCUU IS PELICHUs PEaIbHBIX 3aay IPUKIATHOTO
Xapaxkrepa;

cBOOOIHO ONEpHUpOBaTh MOHATHSAMH: IOCIEIOBATEIbHOCTb, CHOCOOBI 3aJaHus
IIOCJIEA0BATEILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIIEN0BATEIIBHOCTH, IOHUMATh
OCHOBBI 3apO’KJIEHHUS MATEMaTHUYECKOT0 aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: HEMpPEPbIBHbIE (YHKUIHUU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJHO oOIepupoBaTh MNOHATHEM: (YHKLUMS, HENpepbiBHAs Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH ISl peLICHUs 3a/1a4;

cBOOOJHO ONEPUPOBATh MOHATHSIMU: MEpBasi U BTOpas MPOU3BOAHBIE (PYHKIIMH,
KacareiabHast K rpa@uky (QyHKUHU; BBIUKCISATH MPOU3BOJIHBIE CyMMBbI, MPOU3BEICHUS,
YaCTHOTO M KOMIIO3ULIMM JBYX (YHKIMI, 3HATh MPOU3BOJHBIE 3JIEMEHTAPHBIX
bynxumi;

UCIIOJIb30BaTh TE€OMETPUYECKUH M (PU3NYECKH CMBICT MPOU3BOAHOU IS
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

cBOOOHO ONEpPUPOBATH MOHITHIMH: MHOXECTBO, ONEPALMU HaJ MHOXKECTBaMU;
WCIIOJB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  aIlllapaT Uil ONMCAaHHs PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUH 33]1a4 U3 APYTUX y4€OHBIX MPEIMETOB;
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CBOOOJHO ONEPUPOBATH TMOHATHAMU: OIPEACICHHE, TEOpeMa, YpaBHEHHE-
CJIIEICTBUE, CBOMCTBO MATEMaTH4YECKOIO0 OOBEKTa, J0KA3aTEIbCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy oOydenms B 11 Kjacce o0Oy4aromuics TOJYYUT CIEAYIOIIHE
IpeIMETHbIE pPe3yJIbTaThl MO OTACIbHBIM TemaM (QeaepaabHOi pabouyelt mporpaMMbl
yueOHOTro Kypca «Anredpa u Havajla MaTEMaTUYECKOTO aHaIN3ay:

YucJa 1 BBIYUCJIEHUS:

CBOOOJIHO OIEpHUPOBATh MOHATHSMH: HATypaJlbHOE M IEJ0€ YHMCJIO, MHOXKECTBA
HaTYpaJIbHBIX U 1IEJIBIX YHCEJI, UCIIOJIB30BaTh MPU3HAKKU JECTUMOCTHU HeabiX uncen, HOJI
n HOK HaTypasbHBIX 4uCeN IJId pElIeHUs 3ajad, MPUMEHATH aaroputM EBkinaa;
CBOOO/JHO OMEPHUPOBATH MOHATHEM OCTAaTKa MO MOJAYJIO, 3alHChIBaTh HATypaJibHbIC
YHMCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATh TMOHITUSMH: KOMIUJIEKCHOE 4YHCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTaBISATh KOMIUICKCHBIE 4YHCIa B alreOpandeckol H
TPUTOHOMETPUYECKON (opMe, BBIOJHATh apUMETHUYCCKUE OIepallid ¢ HUMH H
n300pakaTh Ha KOOPJUHATHOM INIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJIHO OIEpPUPOBATH TMOHATUSIMU: HPPALMOHAIBHBIC, TMOKa3aTelIbHbIE U
JorapupMUUECKUE HEPABEHCTBA, HAXOJUTh UX PEIICHUS] C MOMOIILI0O PABHOCUIBHBIX
MEePEX0/IOB; OCYIIECTBIATh OTOOP KOpPHEW MpH PEHICHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJTHO  OMEpPUPOBATH  IOHSATHEM TPUTOHOMETPUUYECKOE  HEPaBEHCTBO,
NpUMEHSATh  HeoOxoaumble  (GOPMYJIBI  JUIsl  PENICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH IMOHATHUSMU: CHUCTEMa W COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWUJIBHBIE CHUCTEMBI M CHUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUA
CUCTEMBI U COBOKYMHOCTEW palMOHAIBHBIX, WPPALUOHAIBHBIX, IOKA3aTEIbHBIX U
JorapupMUUECKUX YpaBHEHUN U HEPABEHCTB;

pemaTh parroHalbHbIE, UPPAIMOHATIBHBIC, TIOKA3aTeIbHbIC, JJOTapUPMUICCKUEC U
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, COAEPKAIIUE MOAYJHA U MapaMeTphL;
MPUMEHATh TpadUIecKue METOJbI JJIS PEIICHUS YPAaBHCHHM M HEPaBEHCTB, a TaKkKe
3a/1a4 C MapaMeTpaMH;

MOJICJIUPOBATh peajbHbIE CUTYallUu Ha A3bIKE aJIreOpbl, COCTABIATh BbIPAKEHUS,
YpPAaBHEHHMS, HEPABEHCTBA M HUX CHUCTEMBl MO YCIOBUIO 33/auyd, HCCIEOOBATh
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MOCTPOCHHBIE MOJENN C HCIOJBb30BAHUEM arfmapara anredopbl, WHTEPIPETUPOBATH
ITOJTyYEHHBIA PE3yJIbTar.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKUd KOMMO3UIUMU (PYHKUUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS. M CBOMCTB KOMIO3UIUMU JBYX (YHKIHA, CTPOUTH T€OMETPUUYECKHE
o0Opa3bl ypaBHEHHMI U HEPABEHCTB Ha KOOPJAMHATHOM TJIIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPAUKHU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIUH JJI1  MOJCIUPOBAHMS U  HCCICNOBAHUS  PEalbHBIX
MPOIIECCOB.

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOAHYIO AJIsi UCCIEAOBaHUA (PYHKIMU HA MOHOTOHHOCTh U
HKCTPEMYMBI; HAXOJIUTh HAauOOJIbIlIEEe U HAUMEHbIIIEE 3HAUCHUS! (PYHKIIUN HETIPEPHIBHOM
Ha OTPE3KE;

UCTIONb30BaTh MPOU3BOJIHYIO JUIS HAXOXKIEHHUS HaWIyd4lIero peuieHus B
MPUKIATHBIX, B TOM YHCJIE COIMATbHO-KOHOMHUYECKUX, 3a/adax, AJS OINpeaeTCHHs
CKOPOCTH U yCKOpPEHUS TMpoIiecca, 3aJaHHOro (GopMynoi mim rpadukom;

cBOOOJHO ONEpUPOBATh MOHATUSAMU: MEpBOOOpa3Hasi, ONpPEeAeIEHHBIN UHTErpal,
HAaXOAWTh MEPBOOOpA3HbIC JJIEMEHTAPHBIX (YHKIMHA H BBUUCIATH WHTETpAN IO
dbopmyne Hprotona—JleitOHuUIA; HAXOAUTH TUIOMIAAM TUIOCKUX (UTYP U OOBEMBI TEN C
MOMOINIBI0 MHTETPajia; UMETh MPEJCTABICHNE O MaTEMaTHUYECKOM MOJEIMPOBAHUU Ha
npuMepe cocTaBiieHUs AU epeHuanbHbIX YpaBHEHUN; pellaTh NPUKIAIHbIe 3a/1a4H,
B TOM YHCJE COLMAIbHO-3KOHOMUYECKOTO W (PU3UYECKOTO XapakTepa, CpPeACTBaMU
MaTEeMaTHYECKOTo aHaln3a

COAEPXAHUE OBYUYEHUA
10 KUIIACC

Yuciia 1 BEIYUCJICHUSA
ParmmonanpHabie uncia. OOBIKHOBEHHBIC M ICCATUYHBIC IPOOH, IIPOILICHTHI,

OeckoHeuHbIe Tiepuoandeckue apoou. [Ipumenenue npobeii 1 MPOIEHTOB ISl PEIIeHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOW KU3HU.

JlericTBuTENBHBIE YHMCIa. PalluOHAIBHBIE Y UPPALIMOHATIBHBIE YHCIIA.
Apudmerrueckue oneparuu ¢ IeMCTBUTEIbHBIMU YUCIaMU. MOAYJIb TEHCTBUTEIHHOTO
yucia u ero cBoictra. [IpubnmkEHHbIE BEIYUCICHUS, TPAaBUIIa OKPYTIICHHUS], IPUKUIKA
Y OLIEHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenb ¢ nensiMm nokazareneM. bunom HeroTona. Mcnons3oBaHue noaxoasiein
GbopMBI 3amUCH  ACUCTBUTENBHBIX YHCEN [JISi PEIICHUS] TPAKTHYECKUX 3a1ad |
NPEACTABICHUS TaHHBIX.
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ApudmeTnueckuii KOpeHb HATypaJbHOM CTENEHM U ero cBoiicTBa. CTemeHb ¢
pallMOHAJIBHBIM [IOKAa3aTelieM M €€ CBOWCTBA, CTEICHb C JCUCTBUTEIBHBIM
MOKa3aTEeJIEM.

Jlorapugm wuymcna. CpoiictBa Jsorapudma. JleciTuuHble U HaTypalbHbBIC
JoTapu(MBbI.

CHHyC, KOCHHYC, TaHIT€HC, KOTaHI'€HC 4YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA.

ToxaecTBa v TOKIECTBEHHbIE MTpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPABHEHUS.
PaBHOCUIIBHBIE ypaBHEHMS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelleHue
HEpPABEHCTBA.

OCHOBHBIE METOJBl PEHICHUS LENbIX W APOOHO-pAllMOHANBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOIo4YiIeHbl OT OJHOW IIepeMEHHOMN. J[leneHne MHOrodjieHa Ha
MHOro4jieH ¢ ocTtatkoM. Teopema be3y. MHorounensl ¢ nenbiMu Ko3(pduumeHtamu.
Teopema Buera.

[TpeoOpa3oBaHus 4YMCIOBBIX BBIPAXKEHUN, COAEpPXKAIIUX CTEIIEHH M KOPHH.
WNppannonaneHple  ypaBHeHUsA. (OCHOBHBIE METOABl PEUIEHUS HWPPaLMOHAIbHBIX
YpaBHEHUM.

[lokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABI PEIICHUS IOKa3aTEJIbHBIX
YpPaBHECHUH.

[IpeoOpa3zoBanue BbIpaKEHUM, coaepxkammx Jjorapudmel. Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbBIE METO/Ibl PELLICHUS JIOTapU(PMUUECKIX YPaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE (hopMyIIBL. [TpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienue cucreM JIMHEHHBIX YypaBHEHUW. Marpuna CHUCTEMBl JIMHEUHBIX
ypaBHeHH. OnpeaenuTenb MaTpullbl 2X2, €ero reOMETPUYECKU CMBICT U CBOWMCTBA,
BBIYMCIICHHE €ro 3HA4YEHMs, INPUMEHEHUE OINPENENUTENs ISl PELICHUs CUCTEMBbI
JIMHEMHBIX ypaBHEHUN. Pemenne npukiaaHeiX 3aa4 ¢ MOMOIIBK) CHCTEMBI JIMHEMHBIX
ypaBHeHuil. lMccienoBaHne TOCTPOEHHOW MOZENM C MOMOLIPIO MATpHULl U
OIpPEICTUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJEIEH PEATbHOW CUTyallud C IIOMOIIBIO
YPaBHEHU U HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMU W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 33/1a4 U3 pa3IMyHbIX 00JacTel HAYKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusg, cnocoObl 3afanus ¢GyHKIUM. B3aumHO o00paTHble (QYHKIHU.
Komnoszumms pynkuuit. I'padux Gynkunu. DnementapHsie npeodpa3zoBanus rpadukoB
GbyHKIHA.

14



OOnacTh ompezeneHUuss U MHOXKECTBO 3HaueHuWW (ynkumu. Hymmu ¢yHkimm.
[IpomexxyTkn 3HakomocTosHCTBA. UETHBIe W HeuéTHble GyHKmmu. [lepuogmaeckue
¢yskun. IIpomMexxyTku MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHHHUMYMBI
¢ysnkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs PYHKIIUU HA IPOMEXKYTKE.

JluneiiHas, KBagpaTuyHas W JApoOHO-TMHEHHass (QyHKUMU. DJIeMEHTapHOE
HCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHast (pyHKUIHA C HaTypaldbHBIM M IIEJbIM MOKa3zareneMm. EE cBoiicTBa u
rpacduk. CBolicTBa U rpaduk KOpHS N-0il cTeneHu Kak (GyHKIIMH OOpAaTHOW CTETEHU C
HaTypaJbHbIM MOKa3aTeJIeM.

[TokazarenbHast u JsorapupmMuyeckas (QYHKIMH, UX CBOHCTBA M TIpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUHN AJIs pELICHUS] YpaBHEHUI.

Tpurosomerpruyeckass  OKpPYKHOCTb,  OIPEACICHHE  TPUTOHOMETPHUUYECKHUX
(GyHKIUI YHCIOBOTO apryMEHTa.

OyHKIMOHAJIbHBIE 3aBUCHUMOCTU B peajbHBIX Mpoueccax U sBiaeHusx. ['paduxu
pEAbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI  3aJaHUs  MOCJedoBaTelbHOCTEH. MeTton
MaTeMaTUYECKOW HWHAYKUMHA. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIJIEIOBATEIBHOCTH.
Hcroprsi BOSHUKHOBEHMSI MAaTEMAaTHUYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJlbIX.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. beckoHeuHO yObIBaromiast
reoMerpuueckas mnporpeccuss. Cymma OECKOHEUHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
nporpeccuu. JIMHEMHBIM U 3KCHOHEHUHAIbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
IpOLEHTOB. Vcnonp30BaHne NMPOrpeccuu A PELICHUs peabHbIX 3a1ad MPUKIAIHOTO
Xapakrepa.

HenpepbiBHbIE PYHKIIMU U UX CBOMCTBA. TOUKHM pa3pbiBa. ACUMIOTOTHI IPapUKOB
¢bynkumii. CBolicTBa (YHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToll MHTepBaJIOB IS
perieHuss HepaBeHCTB. [IpuMeHeHne CBOWMCTB HEMPEPHIBHBIX (DYHKIMM ISl pelieHus
3aaad.

[lepBast u BTOpast mpousBojHbIe (yHKUMU. OmnpeseneHne, reOMETPUUYECKUN U
(U3UYECKUN CMBICT MPOU3BOJTHON. YpaBHEHHE KacaTelbHOW K Tpaduky (yHKIUU.
[IpousBoanbie snemeHTapHbIX (yHkmil. I[lpoum3BogHass CyMMbl, TPOU3BEIACHUS,
YaCTHOTO ¥ KOMIO3UIUU QYHKIUH.

MHo:kecTBa M JIOTHKA

MHO0kecTBO, Olepaluy HaJl MHOKECTBAMH U UX CBOKCTBA. J(marpammel Diisiepa—
Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOTO anmapara JJisi ONMCAaHUs PEAIbHBIX
IIPOLIECCOB U BJICHUM, TPU PELIEHUU 33124 U3 APYTUX y4E€OHBIX IPEAMETOB.
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OmpenencHue, TeOpeMa, CBOMCTBO MaTeMaTH4YeCKOrOo OOBEKTa, CIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIC YPaBHCHUSI.

11 KJIACC

YucJia 1 BBIYUCIEHUS

Harypanpabie u 1ienwie uucia. [IpuMeHeHHE NPU3HAKOB JEIUMOCTU IIEIBIX
quces, HauOoJbIui o0 aenutens (nanee — HOJl) n HauMmeHslee obinee KpaTHOE
(mamee — HOK), ocraTkoB mo Moayniwo, aaroputMa EBkinuaa Juisi pemieHus 3aaad B
IEIBIX YHCIIax.

KommiekcHble uncia. AnreOpandeckas U TpUroHOMeTpuueckas (OpMbl 3amucu
KOMIUIEKCHOTO dYHClIa. ApudMETHYECKHE OIepali C KOMIUIGKCHBIMU YHCIIaMH.
N3ob6pakeHrne KOMIIEKCHBIX YKCell Ha KOOpAMHATHOM I1ockocTu. Dopmysa Myaspa.

KopHu n-oit cremeHn u3 KOMIUIEKCHOTO uucia. [IpuMeHeHrne KOMILIEKCHBIX
quces I peiieHus GU3UIECKUX U TeOMETPUICCKHX 3a1ad.

YpaBHeHHS U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHUM M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUI Cc IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMETpU4eCKUX HEPABEHCTB.

OCHOBHBIE METO/bI PEIIECHUS MOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CUCTEM W COBOKYIIHOCTEW pAallMOHAJIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTEJbHbBIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHnEe ypaBHEHUH, CUCTEM W HEPABEHCTB K PEMICHUIO MAaTEMaTHYECKHX
3a]a4 M 3aJa4 U3 pa3MYHbIX oOjacTeid HayKd U peaibHOW KU3HU, WHTEpIpeTarus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'padpux xomnozunuu Qyskuil. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAUHATHOM TJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

I'papuueckue MeTOAbl pElICHUs YpaBHEHMH M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHHS 3a7a4 C TapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHICHHH 3a7ad M3 JPYruX Y4eOHbIX
IIPEAMETOB U PEATIbHOM KU3HMU.

16



Havana mareMaTH4eCKOro aHAJIN3a

[IpumeHneHre NPOM3BOAHOM K HCCIEAOBaHWIO (DYHKIUH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoknaeHne HanOOJbIIEr0o M HAWUMEHBLIETO 3HAYEHWH HENpEepbIBHOU
(GYHKIIUM Ha OTpPE3KE.

IIpumMeHeHne NPOU3BOJHOM [JUIl HAXOXKICHHWS HAWIIydllero pELICHHS B
NPUKJIAJHBIX 337a4ax, I ONpPENESICHUsI CKOPOCTH U YCKOPEHMS MPOLECCa, 3aJaHHOTO
bopmyoit wim rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBoOOpa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHKUUH. [IpaBuna Haxox1eHNs epBOOOPA3HbIX.

Wurerpan. ['eomerpuyecknil CMBICI HHTErpana. BprauciieHue onpeaesi€éHHoro
uHTerpana no gopmyne Hetotona—Jlelonuna.

[TpumeHeHne nHTerpana s HaX0XKACHUs IJI0IAAeH MIIOCKUX GUryp u o0bEMoB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemieHuid  audepeHunanbHbIX  ypaBHEHUH. MaremaTtnueckoe
MOJEJIMPOBAHUE PEATTBHBIX MPOLIECCOB C MOMOIIbIO AU(P(epeHInaTbHBIX YPABHEHUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJACC
Ne HanmenoBanue pa3nenoB U TEM IpOrpamMmsl Komunuectso|| KoHTposbHBIE
/1 JacoB paboTsI

1 MHOXECTBO NJEUCTBUTENBHBIX YMCEl. MHOTOUYWIEHBI. 24 1

PannonansHble ypaBHEHUS U HEpaBeHCTBA. CUCTEMBI
JINHEVMHBIX YPABHEHUMN

2 | @ynkiun v rpaduku. CTeneHHas QYHKIUS C IETbIM 12 1
nokasaresieM

3 |ApudmeTHuecKuii KOPEHb N-Ol CTEIICHH. 15 1
HpparroHanbHble YpaBHCHHUSI
Tpuronomerpudeckue BEIPKEHUS M YPABHEHUS 22
[TokazarenbHas ¢pynkuus. [lokazaTensHbIe ypaBHEHUS 10 0
Jlorapudmuyeckas ¢pynkims. Jlorapupmudeckne 18
ypaBHEHHUSI

7 |TlocnenoBaTeIbHOCTH B IPOTPECCUN 10 0

8  |HempepsiBable QyHKIMH. [Ipon3Bo1HAs 20 1

9 [ToBTOpeHME, 0000IICHHE, CHCTEMAaTH3alnsl 3HAHUH 5 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME 136 7

11 KJIACC

Ne KonuuectBo| KonTposbHbie
HanMmeHnoBaHue pa3ielioB U TEM MPOTPaMMBbI

n/m JacoB paboThI
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Ne HaumeHnoBanue Pa3aciioB 1 TCM IIPOTIpaMMbI Komacctso KOHTpOHBHBIe

n/m 4acoB paboThI

1 |[MccnenoBanue hyHKIHN C TTIOMOIIBIO IPOU3BOTHOM 22 1
ITepBooOpa3Has 1 UHTETpa 12 0
['paduxu TpuroHoMeTpudeCcKux PyHKIUH. 14 1
TpuroHomerpuueckue HepaBeHCTBA

4 |HppanuoHaibHbIC, TIOKA3aTEIbHbIC H 24 1
JorapuPpMUUECKUEC HEPABEHCTBA

5  |[KoMrekcHbIe 9nciia 10 1

‘6 HHaTypaHBHBIe U [IeJIbIe YKcia H 10 H 0 ‘

7 |Cuctembl paliOHAILHBIX, UPPAIIMOHATHHBIX 12 1
MOKa3aTeIbHBIX U JIOTApUPMHUUECKUX YPaBHCHUIN

‘8 H3az:aq1/1 C mapameTpamu H 16 H 1 ‘

9 [ToBTOpeHue, 0600IIeHNe, CHCTEeMAaTH3AIHS 3HAHUI 16 1

OBILEE KOJIMYECTBO YACOB 10 IIPOTPAMME | 136 | 7 |

®opmbl padoThI: JICKIIUH, CEMUHAPBI, TPAKTUKYMBI, Y4EOHOE UCCIIEIOBAHHE.
Pabouas nmporpamma npeamnonaraer ciaeayromye GopMbl KOHTPOJIS YPOBHS
OCBOCHMSI IPOTPAMMBbI:

— BxoaHoi koHTpoJIb B 10 Ki1acce B Hauase yueOHOro roja B BUJIC
JTUArHOCTUYECKON KOHTPOJIBHOM paboTHI.

— Texkyuuii KOHTPOJb B BUJIE CAMOCTOSITENIbHBIX padOT, TECTOB, MPAKTUIECKUX
paboT, YCTHBIX OTBETOB.

— TemaTudeckuii KOHTPOJIb B BUJE KOHTPOJIbHBIX PabOT, 3aYETOB.

— Py0e:xxHbIil KOHTPOJIb IO UTOraM | U 3 YETBEPTHU BBICTABIISIETCS IO CPEAHEMY
0aJTy OTYETHOTO MEPHUOJIA.

— IIpome:xyTo4yHasi aTTECTANUA — TEOPETUUECKUIN 3a4ET U UTOrOBasi KOHTPOJIbHAS
paborTa.

OneHka TOCTHXKEHHUH yJaluXxcs OCYIIECTBISIETCS B COOTBETCTBHUH C IOJIOKEHUEM
o ¢opMax, MNEPUOJUYHOCTH U TOPSAKE TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU U
MPOMEXYTOUHOM arrectaumu oOyudaromerocs OMII COY. HWcnonwsyercss S-tu
OaJuIbHAsI CUCTEMA OLEHKH, IPU BBICTABJIEHUM WTOTOBOW OLIEHKH HCIIOJIb3YETCs 00Ias
olleHKa mo mnpeamery «Marematuka» 0e3 neneHus (anredpa, reoMeTpusi, TEOpHs
BEPOSITHOCTEH ).

TeopeTuyeckuii 3a4eT B BHJe YCTHOIO OTBeTa MO BONMPOCAM — OIICHUBACTCS
HACKOJIbKO OTBET [0 CBOEMY COJIECPKAaHHIO COOTBETCTBYET BOIIPOCY, COJNIEPIKUT BCE
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https://fms.sfu-kras.ru/sveden/document/
https://fms.sfu-kras.ru/sveden/document/
https://fms.sfu-kras.ru/sveden/document/

HeoOXOouMBbIe TeopeThnueckrue (akThl U OOOCHOBAHHBIE BBIBOJBI, & €T0 HM3JI0KECHHE U
MMCbMEHHAs 3alUCh MAaTEMATUYECKH TPAMOTHBI U OTJIMYAIOTCS MOCIIEI0BATEILHOCTHIO
U aKKypaTHOCTBIO.

IIucbmMenHble paGoTbl  (KOHTPOJIBHBIE, CAMOCTOSITENbHBIE  pabOThI) —
OLICHMBAHUE OCYIIECTBIISIETCS MO KOJMYECTBY BEPHO BBIMOJHEHHBIX 3aJlaHUN. 3alaHKe
CUHMTAETCS BBIMIOJHEHHBIM, €CJIM MPABHIIBHO BBIOPAH CHOCOO PEIEHHUs, CaMO PEIICHHE
COTIPOBOXK/IAETCS HEOOXOMUMBIMUA  OOBSICHEHUSMH, BEPHO BBIMOJTHEHBI HYXHBIC
BBIYHMCIICHHS] U TIPE0OPA30BaHus, MOJIYYEH BEPHBIM OTBET, MOCIIEI0BATEIBHO 3aIIHCAHO
pelIeHHeE.

MartemaTu4eckuii NPaKTUKYM (KOpOTKas MpoBepoyHasi paboTa) — OLIEHUBAECTCS
Kak cpenHee apupmMeruyeckoe 3-5 mpoBepOUHBIX padOT B paMKaxX OJHOU TEMBI.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

1. Marematuka. Anrebpa M Hadajga mMaTeMaTH4eckoro aHammsa, 10 kmacc/
Mepzmsik A.T'., HomupoBckuii JI.A., TlonskoB B.M.; nmon penakuuei I[logonbckoro
B.E., OOwmectBo ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHbIO WM3marenbCckuil  LEHTp
«BEHTAHA-T'PA®y»; AxunonepHoe obmiectBo «M3narensctBo «IIpocBeiienne»

2. Marematuka. AnreOpa M Hadajga MaTeMaTH4YeCKOro aHammsa, 11 kmacc/
Mepsnsak A.I'., Homuposckuii [I.A., [lonsaxkoB B.M.; non penakuueit [lomonbckoro
B.E., OO0mectBo ¢ OrpaHM4eHHOH OTBETCTBEHHOCTBIO M3maTenbCKkuii LIEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHue»

3. MaremaTtuka: anreOpa W Hadajla MaTeMAaTHYECKOIO aHaJIW3a, T€OMETpHS.
Anrebpa 1 Havaja mMaremaTudeckoro aHanuza, 10 kinacce/ Hukonsckuit C.M., [loTanos
MK., PemernuxkoB H.H. u gapyrue, AxuumonepHoe oOmiectBo «l3narenbeTBo
«IIpocsemieHue

4, MaremaTtuka: anreOpa W Hadajla MaTeMAaTHYECKOIO aHajIu3a, T€OMETpHs.
Anrebpa u Hadana MaTeMaTU4ecKoro aHanmza, 11 kmace/ Huxonsckuit C.M., [Totanos
M.K., PemernukoB H.H. u napyrume, Axuumoneproe oo6OmectBo «M3marenbcTBo
«IIpocsenieHue»

5. PocioBa JI.O., AnekceeBa E.E., byuko E.B. Maremaruka. Peanuzamus
tpedoBannii GI'OC ocHOBHOTO 00IIEero oOpa3oBaHUA: METOJUYECKOE MOcoOue s
yautens / JI.O. PocnoBa, E.E. Anekceesa, E.B. bynko; nox pen. JI.O. Pocnosoii. — M.:
OI'BHY «MHCcTUTYT cTparerun pa3Butusi oOpazoBanus»,2022. — 264 c.
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6. byuko E.B. Maremaruka: anreOpa ¥ Hadajga MaTEMaTUYECKOIO aHaIU3a.
Yrny6néunsiit ypoBenb: 10 kmacce: Mmetonndeckoe nocodue /E.B. bytko, A.I'. Mep3nsik,
B. b. ITononckuit, M.C. SAkup. — M.: Benrana-I"pad, 2020. — 92 c.

7. byuko E.B. Maremartuka: anrebpa ¥ Havajla MaTEeMaTHYE€CKOTO aHaJIU3a.
VYriyonéunsiit ypoBensb: 11 knacc: metonuueckoe nocodue /E.B. bytiko, A.I'. Mep3isik,
B.b. Ilononckuit, M.C. SAxup. — M.: Benrtana-I'pad, 2020. — 143 c.

8. [llenenea HO.B. Anrebpa u Hayajma MaTeMaTUYECKOTO aHaju3a.
Tematuueckue Tectol. 10 k1. ba3zoBsiil u npoduasHEIT ypoBHH. M.: [IpocBemienue;

Q. [Totano M.K., IlleBkun A.B. Anre6pa M Hayaza MaTeMaTH4YECKOIrO
ananu3a. J(unakrudeckue matepuainbl. 10 k. ba3zoBeiit u yrimyOnéHHbIN ypoBHU. M.:
[Ipocsenienue;

10. TIloramoB M.K., IlleBkun A.B. Anre6pa u Hayaiza MaTeMaTHYECKOTO
ananu3a. Jumaktudyeckue marepuanbl. 11 k. ba3oBeiii U npoduibHBIA YpOBHH. M.:
[Ipocenienue;

11. IlleBxkun A.B. Marematuka. Tpynueie 3amanus EI'D. 3amaun ¢
AKOHOMUYECKUM cozaepkanuem. M.: [Ipocsenienue;

12. IlleBkun A.B. Maremaruka. Tpyanesle 3amanus EI'D. 3agaum ¢
napamerpoM. M.: IIpocsemienue;

13. IleBkun A.B. Matematuka. Tpynubsie 3amanust EI'D. 3amaum ¢ uenbiMu
yuciamu. M.: [IpocBenienue;

14. Sdmenko WN.B., IlecrakoB C.A. AnreOpa W Hayajga MaTeMaTUYECKOTO
aHanu3a. YHHBEPCAIbHBIA MHOTOYPOBHEBBIM cOOpHuK 3amad. 10-11km., M.:
[Ipocenienue;

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE Pecypchl

15. GeoGebra — unrepakTrBHas MaTeMaTHueckas cpeaa cpeaa GeoGebra - the
world’s favorite, free math tools used by over 100 million students and teachers

16. Math.ru — [Daextponnsiii pecype]. — URL: https://math.ru

17. BupryaibHble JTaOOpaTOPHbIE W MpaKTUYECKHe PadOThl Ha YriayOJIeHHOM
ypoBHE cpenHero obmiero oopazoBanus. — OI'BHY «HcTutyT crpareruu pa3BUTHS
obpasoBanusi». — [Anekrponnsiii pecypc]. — URL: https://content.edsoo.ru/lab/

18. Tlopran «ExmHOoe copepskanue oO0Iero oopazoBaHus». — [DIEKTPOHHBIN
pecypc]. URL: https://edsoo.ru

Hayunas 6u6amnoreka COY (bik.sfu-kras.ru)

19. BJl «Hayunas snextponnas 6ubnmoreka eLIBRARY .RU»;
20. B/l oTedyecTBEHHBIX MEPUOANUECKUX H3AaHUN «] peOCHHUKOBY
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