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1. MOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o6meoOpazoBaTenbHON ydeOHOU aucuuiuimHa «MaTtematuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHalln3a; reoMeTpus» (fanee — «MaremMaTuKay) npeJHa3HaueHa AJis
U3yYEeHHUsS MaTeMaTUKU B IpodeccHOHAIbHbIX o00Opa3zoBarenbHblX opranuzauusax CIIO,
peanu3ylonmMx 00pa3oBaTeNbHYI0 MPOrpaMMy CpEAHEro oO0Iero oOpa3oBaHMs B Ipenaenax
OCBOCHHSI OCHOBHOM TipoheccuonanpHoM o0pa3oBaTenbHoi porpammbl CITO (OITOIT CITO)Ha
0aze OCHOBHOro oOmiero oOpa3oBaHMs MPU IOATOTOBKE KBATM(PHUIIMPOBAHHBIX pPaOOYMX,
CITy’KaIllMX M CHEIHUAINCTOB CPETHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpennero odiero oopazoBanus,
NPEIbIBISIEMBIX K CTPYKTYpE, COJEPKAHHUIO U PE3yJbTaTaM OCBOCHHUS Y4eOHOW AMCUUIUINHBI
«MareMaTuka», B COOTBETCTBUHM C PekoMeHAanMsMHU MO OpPraHU3al[UH IMOJIYYCHUS CPETHETo
obmiero oOpa3oBaHusI B TpefeNaXx OCBOSHHS OO0pa3oBaTEIbHBIX IPOTPAaMM  CPEIHEro
npodeccuoHanpHOrO 00pa3oBaHusi Ha 0a3e OCHOBHOrO 0OIIEro oOpa3oBaHHUS C YYETOM
TpeOoBaHUH (enepaTbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHJAPTOB M IOJIYYaeMOM
npodecCuu WM CHEIUAIBLHOCTH CpeaHero mpodeccruoHanbHOro o0pa3oBaHus (mpuka3 o0
yrBepxaeHur @I'OC ot 09.12.2016 Ne 1554).

Copep:xanue nmporpamMmbl «MaTeMaTHKa HAIIPABJICHO HA JOCTHKEHHUE CIEAYIOLINX

neJei:

* obecrieyeHne chopMHUPOBAHHOCTU MPECTABICHUN O COI[UAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHUX (PAaKTOPAX CTAHOBJICHHS MATEMATUKH;

e obecrieyenre  C(HOPMUPOBAHHOCTH  JIOTUYECKOTO,  QITOPUTMHUYECKOTO U
MaTEeMATHYECKOTO MBIITUICHUS;

» obecrieyeHre C(HOPMUPOBAHHOCTH YMEHHUI NPUMEHSATh IOTYYCHHbIE 3HAHHUS MPU
pelIeHUH Pa3InYHbIX 33/1a4;

» obecrieyeHre cHOPMUPOBAHHOCTU TMPEACTABICHUH O MaTeMaTHKE KaK 4YacTu o0Ie-
YeJIOBEYECKON KYJIbTYpBl, YHUBEPCATIHHOM SI3bIKE HAYKH, TO3BOJISIFOIIEM ONMUCHIBATh M M3y4aThb
pealibHbIE MPOLIECCHI U SBICHUSI.

B nmporpammy BKIIFOUEHO coJiepKaHKe, HAIIPAaBICHHOE Ha (POPMHUPOBAHUE Y CTY/ICHTOB
KOMIETeHINH, HeoOXxoauMbIx A kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e oCHOBHOTO
o0uiero oOpa3oBaHusl € MOJIyYEHUEM CPEJHEro oOLIero 00pa3oBaHUsL; IPOTrPAMMBI IIOJTOTOBKU
KBaJTM(UIMPOBAHHBIX Pa0OUYUX, CIYKalINX; MPOrpPaMMbl MOJATOTOBKH CHEIHATUCTOB CPEIHETO
3Bena (IIITKPC, ITIICC3).

[IporpamMma y4yeOHOI mucruruinHbl «MaTeMaTuka» SBISETCS OCHOBOW JJisi pa3paboOTKH
pabouux mporpamM, B KOTOPBIX MPOQPEeCcCHOHAIbHBIE O0pa3oBaTeIbHbIC OpraHU3AINH,
peanusytone o0pa3oBaTelbHYI0 IMPOTpaMMy CpeIHEro oOIero oOpa3oBaHHS B Ipenenax
ocoenuss OIIOIT CIIO ma 6a3e OCHOBHOTO 0OmIEro 0Opa3oBaHUS, YTOYHSIOT COJEPIKAHUE
yueOHOro Marepualia, MOCIeAOBATEIbHOCTh €ro H3Y4YEeHHs, pachpeleleHHe Y4eOHBIX YacoB,
TEMaTUKy pedepaToB, BHIbI CaAMOCTOSTCIBHBIX pa0OT, YYHTHIBAsS CIHCHH(PHUKY MTPOrpaMm
MOJTOTOBKUA KBAIU(DHUIIMPOBAHHBIX pabOYMX, CIyXalIUX M CHEIHATUCTOB CPEIHErO 3BEHA,
0CBanBaeMoOH POQECcCUy MU CIICIUATEHOCTH.

[IporpaMmMa MOXET UCIONB30BATHCS IPYTUMH MPOo(dhecCHOHATbHBIME 00pa30BaTeIbHBIMU
OpraHu3allMsIMK,  peATH3YIONMMU  00pa30BaTEeNbHYI0  MPOrpaMMy  CpPEIHEro  OOIIero
oOpa3oBanusi B mpeznenax ocBoeHus ocHoBHoW OIIOIT CIIO na 6a3e ocHOBHOro 00IIEro
obpazosanus (IIIIKPC, ITIICC3).

1.1. O0mas xapakTepucTuKa y4eOHOH IMCHMILINHBI
MaremaTrka sBiseTcs (yHIAMEHTAIBHOW 00I1e00pa3oBaTeNbHON AUCIUIUIMHONW CO
CIIOXKHBIIMMCS YCTOMYHMBBIM COJIEp)KaHHEM U OOmMMH TpeOOBaHUSIMU K IOJITOTOBKE
o0yJaroumxcs.
B npodeccuoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3aIusIX, peanu3yonmx
00pa3oBaTeNbHYI0 MPOrpaMMy CpefaHero obmiero odpasoBanus B mpenenax ocsoeHus OITOIT



CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUs, H3YYCHHE MaTEeMAaTHKd HMEET CBOU
0COOEHHOCTH B 3aBHCUMOCTH OT Mpoduitst mpohecCHoHaIbHOTO 00pa30BaHusl.

ITpu ocBoenun npodeccuit CIIO u cnenuansaocteit CIIO ecTtecTBEeHHO-HAYYHOTO MPO-
¢wis mpodeccuonampHOrO oOpasoBanusi, crnenuanbHocTed CIIO rymanutapHOTO MpOQHIS
npodeccuoHansHOro 00pa3oBaHMs MaTeMaTrka u3ydaetcs Ha 6azoBoM ypoBHe OI'OC cpennero
obmiero oopaszoBanust; npu ocBoeHuu npodeccuii CI1O u crenmanprocTeit CITO TexHHYECKOTO
U COLHUAIbHO-DKOHOMHUYECKOro mpoduieil mnpodeccuoHanbHOrOo 00pa3oBaHHUs MaTeMaTHKa
uzydaercss Oosee yriryOJieHHO, Kak mpoduiabHas ydeOHas JUCHUIUIMHA, YYUTHIBAIOIIAS
cnenuduKy ocBauBaeMbIX Mpodeccuii WK CreralbHOCTEH.

OTO BBIpAXKaeTCd B COJIEPKAHUU OOY4YEHMs, KOJIMYECTBE YaCOB, BBIIEISAEMBIX Ha
W3yYEHHUE OT/IeIbHBIX TEM MPOTPAMMBbI, TTTyOMHE UX OCBOCHHUS CTYI€HTaMHU, 00BbEME U XapaKTepe
IPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI CTYI€HTOB.

OOmme 1en U3y4eHHS MATEeMAaTUKH TPAJUIUOHHO pealu3yloTCsi B  YeThIpex
HaIpaBJICHUAX:

1) oOuree npeacTaBneHue 00 UIEIX U METO/IaX MAaTEMAaTUKH;

2) UHTEJIEKTYyaJIbHOE PAa3BUTHE;

3) oBnazeHre HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMA U YMEHUSIMH;

4) BocUTaTEIbHOE BO3/ICHCTBUE.

[Ipodunuzanus weneld MaTeMaTHUECKOro OOpa3oBaHHs OTpa)kaeTcsi Ha BbIOOpe
IPUOPUTETOB B OpraHU3allMd Y4eOHOW NeATeNbHOCTH oOydarommxcs. st TeXHHYecKoro,
COLIMATILHO-9KOHOMUYECKOT0 Mpoduieli npodeccuoHaNbHOrO 00pa3oBaHUs BBIOOp 1ieneit
CMEIaeTcsl B IparMaTH4eCKOM HAIpaBICHUHM, NPEAYCMATPUBAIOIIEM YCUJIEHHE U PACUIMPEHUE
NPUKIAIHOTO XapakTepa M3yYEeHUs] MATEMaTUKH, MPEUMYLUIECTBEHHOW OpUEHTaluu Ha
QITOPUTMUYECKUI CTUJIb TIO3HABATEIBHOMN JIeATENbHOCTH. /151 ryMaHUTapHOTO U €CTECTBEHHO-
HayyHOro mpoduield mnpodeccuoHANbHOrO 00pa3oBaHus OoJjiee XapaKTEpPHBIM SBISETCS
yCUJICHHE OOIIEKYJIbTYPHOH COCTABIISIOMICH Y4eOHOW IUCHMIUIMHBI C OpHUEHTAlMed Ha
BU3YaJIbHO-00Pa3HBIN U JIOTHYECKUN CTHIIN y4eOHON pabOTHI.

N3ydenne mareMaTuku Kak IpodriIbHON 001eo0pa3oBaTebHON y4eOHON TUCITUTUIAHEI,
yuuThIBaroen crneunduky ocBamBaeMbix cTyiaeHTamu npodeccuii CIIO unm cneumnanbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IMUHBIX MOJIX0I0B K BBEACHHIO OCHOBHBIX MOHSATHUH;

* (opMUpOBaHHEM CHCTEMBI YYEOHBIX 3aJlaHWi, oOecmeunBaMUX IPPEKTUBHOES
OCYIIECTBIICHUE BHIOPAHHBIX IEEBBIX YCTAHOBOK;

e o0oramieHHeM CIIeKTpa CTWIEH yueOHOM [eATEeIbHOCTU 3a CYET COIVIACOBAaHUS C
BEJYUIUMU JIeATEIbHOCTHBIMU XapaKTePUCTHUKAMU BBIOPaHHOM mpodeccru / CreUuanbHOCTH.

[TpoduinbHas cocTaBusIONIas OTPaKAETCA B TPEOOBAHUAX K MOJATOTOBKE 00yUYaIOMIUXCSI

B YaCTH:

* 001Iel cUCTEMBI 3HAHUM: COJIepKaTeIbHbIE IPUMEPHI UCIIOIb30BAaHUS MAaTEMATHUECKUX
ujei U METo0B B MPOPECCHOHATBHON AESITETbHOCTH;

* YMEHUH: pa3Inuue B ypOBHE TPEOOBAHUHN K CIOKHOCTH NMPHUMEHSIEMBIX aJITOPUTMOB;

* IPAKTHUYECKOTO MCIOJIb30BaHUs MPUOOPETEHHBIX 3HAHUI U YMEHHI: MHAUBHUIYaIbHOTO
y4eOHOro OmbiTa B MOCTPOEHUU MATEMATUUYECKUX MOJIEJEH, BBHIIOJHEHUH HCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum o0Opa3zom, peanm3amusi CoAep)KaHUS y4eOHOW TUCHMIUIMHBI OPHEHTHUPYET Ha
OPUOPUTETHYIO pOJIb  TMPOIECCYalbHBIX XapaKTePUCTHK Yy4eOHOW pabdoThl, 3aBUCSIIMX
otnpodwist MpoheCCHOHATFHOTO0 00pa30BaHUs, IMOJTYICHHSI OTBITA HCIIOIH30BAHMS MAaTEMaTUKU
B COJIepKaTelIbHBIX M MPOPECCHOHATBHO 3HAYUMBIX CUTYalUAX IO CpaBHEHHUIO ChOpMaiIbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMHU O0yICHUSI.

Copepxanue y4eOHOM IUCIUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMU
COJIepKaTeIbHBIMH JTMHUSMHU O0Y4IEHUSI MaTEMaTHKE:

 anreOpanyeckasi JIMHUS, BKJIIOYAIOIAs CHUCTEMATHU3AlMIO CBEJCHUN ¢ O 4YMCIaX; U3-
ydeHHe HOBBIX M 0000IIEeHNE paHee W3YUYEeHHBIX ornepannii (BO3BEACHUE B CTEIIEHb, N3BJICUCHHUE



KOpHs, JorapuMupoBaHHe, CUHYC, KOCHUHYC, TAHTEHC, KOTAHTE€HC M OOpaTHbIE K HUM);
M3yYEHHE HOBBIX BHUJIOB UMCIIOBBIX BBIpaXEHUHN U (OPMYJI; COBEPLUICHCTBOBAHUE MPAKTUUECKUX
HABBIKOB M BBIYUCIUTENBHON KYJIbTYPHI, PACHIMPEHNE U COBEPILIEHCTBOBAHUE aNTreOpanyecKoro
anmnapara, c(OpPMHUPOBAHHOIO B OCHOBHOM IIKOJIE, W €ro IPUMEHEHUE K PELIECHUIO
MaTeMaTHYECKUX U MPUKJIAIHBIX 33]1a4;

* TEOPETHKO-(OYHKIIMOHATBbHAS JIMHUS, BKJIIOYAIOUIass CHCTEMATHU3ALMUI0 U paclIMpeHHe
CBEJCHHUI O (YHKIIMIX, COBEPIICHCTBOBAHUE TpaUUECKIX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
UACIMH W METOJaMH MaTeMaTHYeCKOTO aHanmu3a B 00BbeMe, IO3BOJISIOIIEM HCCIIEOBATh
JJeMeHTapHble (YHKIMU U pelaTh NpoCcTeHline reomeTpuyeckue, (uU3NYecKue U Apyrue
IPUKIIAHBIE 33]1a4H;

* JIMHUSA YpaBHEHHH M HEPAaBEHCTB, OCHOBAHHAs Ha IIOCTPOCHHUU U HCCIEIOBAHUU
MaTeMaTHYECKUX MOJIEIEH, MEPECeKaroIIascs ¢ are0pandeckoi U TeOPEeTUKO-()yHKITHOHAIEHOU
JUHUSAMH ¥ BKJIIOYAIOIIAas pa3BUTHE U COBEPUICHCTBOBAHME TEXHHUKH alreOpanvecKux
npeoOpa3oBaHuil Ul pelIeHNs ypaBHEHU, HEPABEHCTB M CUCTEM; (pOpMUPOBaHUE CITOCOOHOCTH
CTPOUTh M HCCIEAOBaTh MPOCTEHIINE MaTeMaTHYeCKHEe MOJAENTU NpPHU PEIICHUU MPHUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIELMAIBHBIX AUCLHUILINH;

* TeoMeTpuyecKas  JUHUS,  BKIIOYAION[as  HarjsigHble  MPEACTAaBIEHUS O
IPOCTPAHCTBEHHBIX (Urypax M H3y4yeHUE UX CBOMCTB, (OPMUPOBAHME U pa3BUTHE
IMPOCTPAHCTBEHHOTO BOOOPaXXEHHUS, Pa3BUTHE CIOCOOOB T'€OMETPUUECKHX HM3MEPEHUH,
KOOPJIMHATHOT'O U BEKTOPHOT'O METO/I0B JJIsl PEILICHUSI MaTEMATUUECKUX U MIPUKJIAIHbIX 3a/]a4;

* CTOXAacTUYEeCKash JIMHUS, OCHOBaHHAs Ha pa3BUTUM KOMOMHATOPHBIX YMEHHUH,
IPEJICTAaBICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOLIEro MUPA.

Paznenst (Tembl), BKIIIOUEHHBIE B COJEp)KaHUE YYEOHON JUCHUIUIMHBI, SBISIOTCS
oOmumu Jiist Beex mpoduieit mpodecCuoHaIpHOr0 00pa3oBaHus M IIPH Bcex 00beMax yueOHOTO
BPEMEHH HE3aBUCHUMO OT TOTO, SIBISiETCS JIM yuyeOHas quciuruinHa «MaTtematukay 06a30BOd WU
npOUIBLHOM.

B nmpumepHBIX TeMaTHYeCKHX IUIaHAaX MpOrpaMMbl yueOHBIM MaTepual IpPEICTaBICH B
(dopMe depeayIoLIEerocsi pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUHN (anreOpanyeckon,
TEOPETUKO-PYHKIIMOHAIBHON, YpaBHEHHM W HEPAaBEHCTB, T'€OMETPUYECKOM, CTOXACTHUYECKOM),
YTO TO3BOJIIET THOKO HCIOJB30BATh UX PACIOJOKEHHE W B3aUMOCBS3b, COCTABIATH PAOOUMiA
KaJeHJAapHbIA IUIaH, MO-pa3HOMY uYepenysd ydeOHble TeMbl (IJIaBbl y4eOHHMKA), Y4HUTHIBas
npoduis npodeccuoHanbHOro odpa3oBanus, crenuuky ocBanBaemon npodeccuu CIIO mnm
cnenuansHoctu CIIO, rioyOuHy u3ydeHUs Marepuaia, YPOBEHb MOJITOTOBKU CTYACHTOB IO
peIMeTy.

[Ipennaraemblie B MPUMEPHBIX TEMAaTHUYECKHX IUIaHAX Pa3HbIE 00bEMbI Y4EOHOTO BPEMEHH
Ha U3y4EHUE OJTHOM U TOM 7K€ TEMbI PEKOMEHYETCSl NCII0JIb30BATh /ISl BHIIIOJHEHUS PA3IMYHBIX
yueOHBIX 3agaHuil. TeM caMbIM pa3nuuusi B TpeOOBaHUAX K pe3ylbTaTaM 00yueHHUs MPOSIBSATCS B
YPOBHE HABBIKOB I10 pEIICHUIO 337ad M OMNBITE CAMOCTOSTENbHOW paboTel. M3yueHue
oOmieoOpasoBarenbHO y4ueOHON AucuuIInHbl «MaTemaThkay 3aBepllaeTcs IOABEICHUEM
UTOroB B (hopMe HK3aMeHa B paMKax MPOMEXKYTOYHOH aTTeCTallMd CTYACHTOB B Ipolecce
ocBoenusi ocHoBHoi OIIOIT CIIO ¢ momydenuem cpemnero oOmero o6pasoanusi(IIIIKPC,
M[IICC3).

B pasnmene mporpammel «CopaepkaHue y4yeOHOW IUCIUIUIMHBD) KYPCHBOM BBIJICICH
MaTepual, KOTOPbI NpU HM3yYeHWH MATeMaTHKW KakK 0a30BOH, Tak M MpOoQWIbHOW y4eOHOU
JTUCITUTIMHBI, KOHTPOJIIO HE MOAJIEKHT.

1.2. MecTo y4eOHOH TMCHMILIMHBI B Y4eOHOM IJIaHE
VYyebnas mucnurmHa «MaTtemaTuka: anredpa M Hayajga MaTEeMaTHYECKOTO aHaln3a;
TEOMETPHsS SBJISIETCS YYEOHBIM MPEAMETOM 00s13aTeNbHON MpeAMETHOM obnacTu «MareMaTuka
u napopmatukay ®I'OC cpennero odmero oopazoBaHusI.
B po¢eCCHOHATBHBIX 00paszoBaTebHBIX OpraHu3aIusiIX, peau3yonmx
00pa30BaTebHYI0 MIPOrpaMMy CpeaHero odmiero obopasoBanus B mpenenax ocBoeHus OITOIT



CIIO mHnabaze ocHOBHOro oOmero oOpa3oBaHus, YydeOHas JucHUIUIMHA «MareMaTuka»
u3yyaercsB oOmieoOpazoBarenbHoM nukie yuebnoro miana OITOIT CIIO na 6a3e OCHOBHOTO
o0ureroo0pa3oBanus ¢ moiryuyeHueM cpeaHero odmiero oopazosanus (IITIKPC, ITIIICC3).

B yue6nbix mnanax IMIIKPC, TIICC3 yueOnas aucnmimHa «MarteMaTtnka» BXOIUT B
coctaB 001X 00111e00pa30BaTeNbHBIX YUYEOHBIX TUCIHUIUINH, (POPMUPYEMBIX U3 003aTENbHBIX

npenMeTHbIx obnacteir ®I'OC cpemnero obmero obpazoBanus, aius npodeccuit CITO
wincnienuanbHocteit CI1O cooTBeTcTBYIOMIEro mpoduss npodeccuoHaIbHOro 00pa3oBaHusl.

1.3. Pe3yaibTaThl 0CBOCHHUS Y4eOHOM JMCIHUIIIMHBI

OcBoenue copepxkaHusl y4eOHON AUCHUILTUHBI «MaTemMaTuka» o0ecreynBaeT JAOCTHKE-
HUE CTYJICHTAMU CIICTYIOIIHUX Pe3)ibmamaos:

* IUYHOCHIHBIX:

—— c(hopMHUPOBAHHOCTH MPEACTABICHUN O MATEMAaTHKE KaK YHUBEPCATHHOM SI3BIKE HAYKH,
CPEICTBE MOJICITUPOBAHHUS SIBJICHUI U MPOIIECCOB, UAESIX U METOAaX MaTeMaTHUKHU;

—— TIOHMMaHWE€ 3HAaYMMOCTH MAaTEMAaTHKH Ui HAay4YHO-TEXHUYECKOr0 Iporpecca
c(hOpMHUPOBAHHOCTH OTHOIIIEHHUS K MaTEMaTHUKE KaK K YaCTH OOIIeYeIOBEYECKONKYIbTYphI Uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MAaTEMATUKH, 3BOJIIOLUEMMATEMATUYECKUX HUJIEH;

—— pa3BUTHE JIOTHYECKOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHHUS,
AITOPUTMUYIECCKON KYIbTYPhI, KPHTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM A0y TyTei
npodecCuoHaNbHOM NeSTENbHOCTH, Ui IPOJOJIKEHHSI 00pa30BaHus HCaMO0Opa30BaHUs;

—— OBJQJICHUEC MATCMATHYCCKUMH 3HAHUSIMH W yMCHHSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM JKU3HH, JUIsI OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCHUTUIHH UIUCIUTLUINH
npoeCCHOHATBPHOTO LHUKJIA, /IS IOJlydeHHs oOpa3oBaHUS B OONACTAX,HE TPEOYIOUINX
yriayOJIeHHON MaTeMaTUYeCKO MOATOTOBKH;

—— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA
OPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MTPO(ECCHOHATIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM M OTBETCTBEHHOM
NESITEIIbHOCTH,

—— TOTOBHOCTh K KOJUJIEKTUBHON paboTe, COTPYIAHUYECTBY CO CBEPCTHHUKAMHU B
00pa30BaTebHOM, OOMIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIeIOBATEIBCKOM, TPOSKTHON HIPYTHX
BUJIaX JESTENbHOCTH;

—— OTHOIIEGHWE K TMPOPECCHOHATBHON JICATEIHHOCTH KAaK BO3MOXHOCTH Yy4YacTHSl B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM;

* MemanpeomMemHbix:

—— yMEHHE CaMOCTOSTEIbHO OMNpENesaTh LETH JEATEIbHOCTH U COCTaBISATH IUIAHBI
NESATCIIbHOCTH,  CaMOCTOSITEIBHO ~ OCYIIECTBIISITh, KOHTPOJMPOBaTh U  KOPPEKTUPOBATH
NESTENIbHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI [Tl TOCTHKEHUSATIOCTABICHHBIX IeNIel U
peaM3aIyy IJIaHOB JESTSIIbHOCTH; BRIOMPATh YCIICITHBIECTPATEIHH B PA3JTMYHBIX CUTYAIUSX;

—— yYMEHHUE MPOIYKTHBHO OOIIAThCS W B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NESATCIIbHOCTH, YYHTBIBATh [MO3UIUW JPYTHX YYaCTHUKOB JICATEIHHOCTH, J(P(HEKTHBHO
pa3pemniaTh KOHQIUKTHL;

—— BJIaJICHUE HaBbIKAMU TO3HABATENILHOM, y4e€OHO-MCCIIEIOBATEIHLCKOW M IMPOEKTHOM
NESATENIbHOCTH,  HaBBIKAMHM  pa3pelieHuss  mpodiieM;  CocOOHOCTh M TOTOBHOCTH
KCaMOCTOSITEIIbHOMY ITOMCKY METOJOB PCIICHUS MPAKTHYSCKUX 3a/1a4, MPUMEHESHUIOPA3TMIHBIX
METOJIOB MMO3HAHUS;

—— TOTOBHOCTHh M CIIOCOOHOCTh K CaMOCTOSITEIBHONW WH(MOPMAIMOHHO-TIO3HABATEILHOM
NEeSTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHHUKAX HH(OPMAIIHH,
KPUTHUYCCKH OIICHWBATh W WHTEPIPETUPOBATH WHQPOPMAIUIO, TMOIYIACMYI0 W3 Pa3JIMYHBIX
HUCTOYHUKOB,;

—— BJIAJICHUE SI3LIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUS, UCII0JIb30BATh aJIcKBAaTHBIC SA3BIKOBHIE CPE/ICTBA,



—— BJIQJICHUE HaBBIKAMHU I[103HABATENbHON pe(iIeKCHMM Kak OCO3HAHHs COBEpLIAEMBbIX
JEHCTBUI U MBICIUTENbHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHWM, TPaHUIICBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATENBbHBIX 3a/1a4 U CPENCTB Ul UX TOCTHKEHUS;

—— LeJNEeyCTPEeMJICHHOCTh B IOWCKaxX W TPUHATHHA PELICHUH, COOOPa3HTEIbHOCTh WU
UHTYHMLHS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX IPEJICTABICHHM; CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy Y FapMOHUIO MUDPA;

* NPEeOMeMmHbIX:

—— c(OPMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOH KYJIbTYpPHI U
MecTe€ MaTeMaTHKM B COBPEMEHHON LUBWIM3ALMH, CIOCO0aX ONMCAHUA sIBIECHUHpeaTbHOro
MHUpPa Ha MaTEMATUYECKOM SI3BIKE;

—— c(OpMHUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMAaTUYECKUX MOHATHUAX KaK BaXKHEUIIMX
MaTeMaTHUYECKUX MOJEJIAX, MO3BOJSIOLUIMX OMUCHIBATh U MU3y4aTh PA3HBICIIPOLIECCHl U SIBJICHUS;
IIOHMMaHHE BO3MOKHOCTH aKCHOMAaTU4ECKOI0 TOCTPOCHUAMATEMAaTUYECKUX TEOPUH;

—— BJIaJICHUE METOJIaMU JJ0OKA3aTeIbCTB U AJITOPUTMOB PELLIEHUS, YMEHUE UX IPUMEHSITh,
IIPOBOAMTH JOKA3aTEIIBHBIE PACCYXKACHUS B XOJI€ PEIIEHUS 3a1ay4;

—— BJIQ/ICHUE CTAHJAPTHHIMHU MPUEMAMM PELIEHUS PALMOHAIbHBIX U MpPPAllMOHAIbHBIX,
IIOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHHH M HEPABEHCTB, MX CHUCTEM;
HCII0JIb30BaHUE FOTOBBIX KOMITBIOTEPHBIX MIPOrPaMM, B TOM UHUCIIE AJIS IOMCKA IyTH PELIEHUs U
WUTIOCTPALMY PEILIECHUS] YPaBHEHUIN U HEPABEHCTB;

—— c(OPMHPOBAHHOCTH MPEJICTABICHH OO0 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOTO
aHaM3a M MX CBOWCTBAaX, BJIAJCHME YMEHHUEM XapaKTepH30BaTh NOBEACHHE (DYHKIIMIA,
MCII0JIb30BAaHUE MOJTYYEHHBIX 3HAHUM JIsl ONUCAHUS U aHAJIN3a PealbHbIX3aBUCUMOCTEN;

—— BJIaJICHUE OCHOBHBIMH IOHATHUSAMH O IJIOCKMX U IPOCTPAHCTBEHHBIX N'€OMETPUUYECKUX
¢durypax, ux OCHOBHBIX CBOMCTBAxX; C()OPMHPOBAHHOCTh YMEHHUS PACIIO3HABATH T€OMETPHUYUCCKUE
¢Gurypel Ha dYepTekax, MOJEISIX UM B pPEaJbHOM MHUpE; MPUMEHEHHE M3YYECHHBIX CBOWCTB
reoMeTpuueckux Guryp u QopMyn JUid PEIICHUATCOMETPUYECKHX 3a7ad M 3aJad ¢
IIPAKTUYECKUM COEP KAHUEM;

—— c(OpPMHPOBAHHOCTh TIPEJACTABICHUH O TMpoIEeccax W SIBICHUSAX, HMMEIOUINX
BEPOATHOCTHBIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B PpEaJbHOM MMPE,0CHOBHBIX
HOHSATUAX DJIEMEHTAPHON TEOpUHU BEPOSTHOCTEH; YMEHUN HAXOJIUTh MOLIEHUBATH BEPOSTHOCTU
HACTYIJICHUsI COOBITHI B MPOCTEHIINX MPAKTUYECKUXCUTYaLUsAX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHbIX BEJIUYUH;

—— BIAJCHHME HABbIKAMHU MCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IIPH
pelIeHNH 3a1au.

2. COJEPXKAHWE YUYEFHOU JAUCIUILIAHBI
2.1. O0beM yueOHOI IMCUMILIMHBI M BUABI Y4e0H0il padoThl

Buo yueonoii pabomut Oobvem uacos

MakcumajibHas yueOHas Harpys3ka (Bcero) 240
Oobsi3aTesibHAs ayIUTOPHAs y4eOHas HATPY3Ka (Bcero) 234
B TOM YHUCJIE:

JICKLIMOHHBIC 3aHSITHS 117

1abopaTopHbIE 3aHATHUS -

IIPAKTUYECKHUE 3aHATHUS 117

KOHTPOJIbHBIE paOOTHI -

KypcoBasi pabota (IpoeKT) (eciu npedycmompeHro) -

IPOMEXKYTOUHAs aTTeCTalUs -
KOHCYJIbTaITUS -
CamocTosiTesibHasi paboTa o0ydalonierocsi(Bcero) 6

Hrorosas onenka (1 cemectp); 3x3ameH (2 cemecTp)

2.2. TemaTn4yecKuil IVIaH U coepKaHHue Y4eOHOM M CHUIITTHHBI




KoauuecTBO 4acoB Ha

pazaen
HaumenoBaHnue pa3aesna Ayautop | Camocros Tembl pa3gena
Hasi TeJIbHasA
padora, pabora,
yac yac
BBenenue 2
Pazngen 1. YMCJIOBBIEU | 8 Tema 1.1 JleicTBUTENBHBIC YHCIIA.
PAITMOHJIbHBIE YucaoBbIe BBIPAKCHHS
BbIPAJKEHUA 8 Tema 1.2 PanuoHanbHbIE BRIpRKECHUS
Pa3znen 2. ®YHKIIUA 10 Tewma 2.1 @yHkuus, €€ CBOMCTBA U
rpaduk
10 Tewma 2.2 [IpeoOpa3zoBanus rpaduKoB
byHKIUH
10 Tewma 2.3 KopeHp HaTypaibHOH CTEIEHU
8 Tema 2.4 Crenennas QyHKIHS
8 Tema 2.5 [lokazarenbHast pyHKIMS
10 Tema 2.6 Jlorapudmuueckas GpyHKIUSA
Pa3nes 3. IPSIMBIE U 8 Tema 3.1 [lapaninenbHOCTb NPSAMBIX U
IIVMIOCKOCTHU B ILJIOCKOCTEN
HPOCTPAHCTBE 10 Tema 3.2 [lepneHIUKyISIPHOCTD NPSAMBIX
U IJIOCKOCTE!
Pa3nes 4. BEKTOPBI U 12 Tema 4.1 JlexapToBa
KOOPJIWHATBI CHUCTEMa KOOPJHMHAT B IPOCTPAHCTBE
8 Tema 4.2 BekTopbl B IPOCTPAHCTBE
PaznenS. TPUTOHOMETP | 8 Tema 5.1 Tpuronomerpuueckas
sl byHKIHS
8 Tema 5.2 IlpeoOpa3oBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN
8 Tema 5.3 TpuroHomerpudeckue
ypaBHEHUS
Pa3zgen 6. HAUYAJIA 8 Tema 6.1 Teopus npenesnon
MATEMATHYECKOI'O 8 Tema 6.2 TlpousBogHas
AHAJIH3A 8 Tema 6.3 OnpeneneHHbIA HHTErpal
Pazpen 10 Tema 7.1 MHororpaHHUKU
IZPD;II“J J?}Egl;,lﬁgHHKH " 10 Tema 7.2 Tena BpamieHus
8 Tema 7.3 O6beMsbI TN
Pa3zpen 10 Tema 8.1 Cratuctuka
8. KOMBUHATOPUKA, 8 Tema 8.2 Kombunaropuka
CTATUCTUKA U TEOPHUS
BEPOSITHOCTEI Tema 8.3 Teopust BeposiTHOCTEN
Pa3nen 9. YPABHEHUSA U | 10 Tema 9.1 Pemenue ypaBHeHMI U
HEPABEHCTBA HEPaBEHCTB
10 6 Tema 9.2 Pemenue cuctem ypaBHEHH U
HEPaBEHCTB
HUTOIo 234 6




3. XAPAKTEPUCTUKA OCHOBHbIX BUJIOB
YYEBHOU JEATEJBHOCTU CTYJAEHTOB

HaunmeHnoBaHue pa3aesia/TeMbl

Buabl yueOHbIX HeiicTBHI

BBenenne

O3HakOMJICHHE C pOJIBI0O MaTeMaTUKH B HayKe, TEXHHKE,
9KOHOMHKE,MH(POPMAIIMOHHBIX TEXHOJOTHSX M MPAKTUICCKON
nesTenbHOCTH. O3HAKOMIIGHUE C IeNIIMU U 3a/ladaMH H3y4eHUs
MaTeMaTHKd  npu  ocBoeHun  mpodeccuit CIIO wu
cnenuaibHocreii CI10

AJI'EBPA

Pa3BuTue NOHATHS 0 YHCJIE

Brimonnenue apupmeTndeckux ASUCTBUI HAJl YMCIIaMH, COYETast
YCTHBIE U TUCbMEHHBIE TPUEMBI.

Haxoxnenne — npuOMMKEHHBIX ~ 3HAYCHWHA ~ BEMYMH U
MOTPEITHOCTEH BBIUMCICHUN (aOCOTIOTHOH M OTHOCHUTEIHHOMN),
CpPaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Haxoxnaenne ommbok B mpeoOpa3oBaHUSX M BBHIYUCICHUSIX
(OTHOCHUTCSI KO BCEM IYHKTAaM [IPOrPAMMBI)

KopHuu, crenenu, jorapugmsl

O3HaKOMJIEHME C TOHSATUEM KOpPHS N-H CTENEHH, CBOMCTBaAMH
PaauKaIOB U IIPABUJIAMH CPAaBHEHUS KOPHEH.

DopMyIMpOBAaHUE OIPENEICHUS] KOPHA M CBOMCTB KOpHEH.
Beluucinenue u cpaBHEHUE KOpPHEW, BBIIIOJIHEHUE IPHUKUIKH
3HAYECHUS KOPHS.

[IpeoOpa3oBanne YHCIOBBIX © OYKBEHHBIX BBIPAKCHHI,
COJIEpIKaIMX PAJUKAIIBL.

Brimonaenue pacueToB 1o opmysam, COASpKAIUM PaJIUKaIbL,
OCYIIECTBIIS1 HEOOXOIUMBbIE MOACTAaHOBKH U IPeoOpa30BaHusl.
OmnpeneneHre pPaBHOCUIBHOCTU BBIPAXKEHUM € paJuKalaMu.
Pemenne nppannoHalbHbIX ypaBHEHUM.

O3HakOMJIEHME C MOHSATHEM CTENEHH C JIEHCTBUTEIIbHBIM
IIOKAa3aTeJIEeM.

Haxoxnenue 3HA4YCHUI CTEIICHU, HCIIOJIb3YsI npu
HE00XO0IMMOCTUMHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUE KOPHSI N-il CTENEHU B BUJAE CTENEHU C JPOOHBIM
rokaszaresaeM U Hao0opoT.

@opMyIMpOBaHKUE CBOMCTB CTENEHEN. Brluncienue creneHen ¢
pallMOHAJIbHBIM  II0OKA3aTeJIeM,  BBIIOJHEHUE  NPUKUIKU
3HAYEHHUsI CTEIICHU, CPABHEHHE CTEIICHEM.

IIpeoOpa3oBaHue 4YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COJEpKAIMX  CTEIEHW, MPUMEHSAS CBOWCTBA. PemeHne
IIOKa3aTeNbHbIX YPAaBHEHUH.

O3HakOMJIEHME C HIPUMEHEHHEM KOpHEH WU CTeleHed Ipu
BBIUYHCIICHUM CPENHUX, AEICHUHU OTPE3KA B «30JIOTOM CEUCHUUNY.
PemeHnenprkiiaiHbpIX 3a/1a4 Ha CIOKHBIE IIPOLIEHTHI

IIpeoGpa3oBanue
ajredpanvecKux BhIpPasKeHU

BommonHenue mnpeoOpa3oBaHMil  BbIpaXE€HHWI, NpPUMEHEHHE
(hopMyI1,CBS3aHHBIX CO CBOWCTBAMH CTETICHEH U JIOTapu(MOB.
Onpenenenue o0nactu JOTTYCTHUMBIX 3HaYEHUI
norapu(MUYECKOro BeIpaKeHUs. Pemenue norapudmuyecKux
ypaBHEHUH

OCHOBbI TPUTOHOMETPUH

OcHoBHBIE IOHATUSA

N3ydeHue paguaHHOrO METOAA U3MEPEHMsI YIJIOB BPALEHUS U
WX CBSI3U C IpaaycHOil Mepoil. M300paxkeHue yrioB BpaileHus
Ha OKPYKHOCTH, COOTHECEHHE BEJMYHMHBl YyIJIa C €ro




PAaCIIOJIOKEHUEM. DopMynMpOBaHUE ONpeIeIeHU I
TPUTOHOMETPHUYECKUX (DYHKIMHUUISA YIII0B IMOBOPOTA M OCTPBIX
YIJIOB MpPSIMOYIOJBHOIO TPEYroJbHUKA U OOBACHEHHE HX
B3aUMOCBSI3U

OcHoBHbBIE TPUTIOHOMETPUIECCKUEC
TOKIECTBa

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIACCTB IS
BBIYHCIICHUS 3HAYCHUW TPUTOHOMETPUICCKUX (DYHKIIHIA 10
OJTHOH U3 HUX

IIpeoOpa3oBanusi npocTeHIIMX
TPUTOHOMETPHUYECKHX
BbIpa:KeHN i

W3ydenrie OCHOBHBIX (hOPMYIJ TPUTOHOMETPHH: POPMYIIbI
CJI0’KEHMUSL,yIBOCHUS, IPE0OPa30BaHUs CYMMbI
TPUTOHOMETPHUECKUX (PYHKIIMIB MPOU3BEICHUE U
MIPOU3BEJICHUS B CYMMY U TPUMEHEHHUE TTPU BBIYUCICHUU
3HAYEHUS] TPUTOHOMETPUUECKOTO BBHIPAKEHUS U YIPOIICHHUS
ero.

O3HakOMJICHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK Ha
€AMHUYHOU OKPY>KHOCTH U IPUMEHEHUE UX VIS BEIBO/IA
dbopMyI IpUBEACHUS

IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPABHEHUS M HEPaBEHCTBA

Pemenne mo ¢opmynaM W TPUTOHOMETPUYECKOMY KpPYTy
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[IpumeHenne  OOmMMX  METOJOB  pPEUICHHS  YpaBHEHUH
(mpuBeneHHE K JIMHEHHOMY, KBaJpaTHOMY, METOJ| Pa3IOKEHUS
HAa MHOMUTENM, 3aMEHbl [EPEMEHHOM) TpU pElIEHUU
TPUTOHOMETPUUYECKUX YPABHEHUI.

YMeHHe oTMedarb Ha  Kpyre pelIeHHs  MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKCHHYC, aDKKOCHHYC,
apKTaHIeHC Yucia

O3HaKOMJIEHHE C IOHSATHEM OOPATHBIX TPUTOHOMETPUUECKUX
GbyHKIHi.

N3ydenue onpeneneHnii apkCuHyca, apKkKOCUHYca,
apKTaHreHcauucia, GopmynupoBaHue ux, H300pakeHrue Ha
€AMHUYHONU OKPY>KHOCTH, TPUMEHEHHUE TIPH PEIICHUU
ypaBHEHUH

®YHKIHNU, UX CBOUCTBA Y TPAOUKH

DyHKIUH.
ITonsiTue 0 HeMpPEePBLIBHOCTH
GyHkuun

O3HakoMJIeHHME C TOHATHEM TIIEPEeMEHHOW, TMpUMepamMu
3aBUCUMOCTEHMEX 1y epEMEHHBIMU.

O3nakomjeHHEe C  TOHATHEM  Tpaduka,  OmpeneseHue
IPUHAAISKHOCTH TOUKU rpaduky pynkuuu. OnpeneneHue 1o
dbopMysie TpoCTeHIIel 3aBUCHMOCTH, BHUAAa ee¢ rpaduka.
Beipaxxenue no Gpopmyiieo1HOM epeMeHHOIl uepes3 Apyrue.
OsnakomieHue ¢ onpezaeneHueM (QyHKIUH, (OpMyIHpOBaHHUE
ero.Haxoxenue obimactu onpeneneHus U o0JIaCTH 3HAYCHHH
byHKIIUN

CpoiicTBa QpyHKIHH.
I'padguyeckass MHTEpHIpeTaLU.
[Mpumeps! pyHKIMOHAIBHBIX
3aBHCHMOCTEH B peajbHBbIX
npoueccax U ABJCHUAX

O3HakoMJIeHHE ¢ TIpUMepaMi (HyHKIIMOHABHBIX 3aBUCUMOCTEH
B pEANIbHBIX IPOLECccax U3 CMEXHBIX TUCIUIUINH.
O3HakoMiIeHHE c JI0Ka3aTeIbHbIMU paccyKJIeHUAMU
HEKOTOPBIXCBOWCTB JIMHEHHOW M KBAaJPaTUYHON (YHKIIHH,
MPOBEACHUE HCCIEAOBAaHUSA JIMHEHHOM, KyCOYHO-JIMHEHHO,
IpoOHO-TMHEHHON W KBaJIpaTUYHON (YHKIHH, TOCTPOCHHE HX
rpadukoB. IlocTtpoenne u uyrtenue rpapuKoB (QYHKIHA.
UccnenoBanne ¢ynkuun.CocraBieHne BHIOB (QYHKIUH 10
JTAHHOMY YCJIOBUIO, pEIlIEHHE 3a/1a4 Ha 3KCTPEMYM.
Brimonaenue npeobpazoanuii rpaduka GyHKImm

OO0paTHble pyHKIMHU

W3yuenue noHsaTust oOpaTHOW (YHKLIWH, ONpeNeeHne Buaa 1
noctpoeHne rpaduka oOpaTHOW (GYHKIHH, HAXOXKJICHHE e€e




obmactuonpeneneHuss u oOnactu 3HaueHuil. [lpumeneHue
CBOWCTB (DYHKIIMHMIIPH HMCCIEIOBAHUM YPABHEHUH W PEIICHUH
3aJ1a4 Ha S9KCTPEMYM.

O3HaKOMJICHHE C TTOHITHEM CIOXKHOW (QYHKIIUU

CreneHHble, NOKa3aTebHbIE,
Jorapupmuyeckue u
TPUTOHOMETPHYeCKHe (PyHKIMH.
OOpaTHbIe TPUTOHOMETPUYECKHE
(pyHkuun

Brruucnenue 3HaueHnii GyHKIUN 10 3HAYEHUIO apTyMEHTa.
OnpeneneHre TMOJOXKEHUS TOYKH Ha Tpaduke 10 ee
KOOp/AMHATaM MHA000POT.

Hcnonp3oBanne CBOWCTB (YHKUWH Ui CpPAaBHEHHS 3HAYCHUH
cTerneHel u orapumMos.

[ToctpoeHne TrpaduKOB CTENEHHBIX W  JIOTAPH(PMHUICCKHX
GbyHKIHi.

Pemenne moxazaTenbHBIX W JIOTapU()MUYECKUX YPAaBHEHHH M
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakOMJIEHME C IIOHSATHEM HENPEPHIBHON NEpHOANYECKOM
¢byHkuuu, ¢GopMynMpOBaHUE CBOMCTB CHHYyca M KOCHHYCa,
MMOCTPOCHHE UXTPAPUKOB.

O3HakOMJIEHHE C TIOHATHEM T'apMOHUYECKHUX KojeOaHuil u
npUMepaMy  TapMOHHYECKUX  KOJICOAHWH JUIsI  OTMHMCAHUS
IIPOLIECCOB B (pU3MKeH Apyrux o0nacTAX 3HAHUS.
O3HakOMJIEHME C IOHSATHEM PAa3pbIBHOM NEPUOAMYECKOM
GbyHKIMK,OPMYIUPOBAHUE CBOICTB TaHreHCa W KOTAHIEHCA,
MMOCTPOCHHE UXTPAPUKOB.

[Ipumenenune cBONCTB (YHKUMUN [UIsi CpaBHEHHUs 3HAUYEHUU
TPUTOHOMETPUUECKHUX byHKIHH, pelieHus
TPUTOHOMETPUYECKUX YPABHEHUI.

[Toctpoenne rpaduKoB  OOpATHBIX  TPUTOHOMETPUUYECKHUX
GbyHKUMH 1 onpeieTIeHHe o TpaguKaM UX CBOMCTB.
Brimonaenue npeobpa3zoBanus rpagKoB

HAYAJIA

MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTe ILHOCTH

O3HakOMJIEHME C IOHATHEM YHUCIIOBOM IOCIEI0BATEIbHOCTH,
criocobamu ee 3aJaHus, BEIYUCICHUSIMHE €€ YWICHOB.
O3HaKOMJIEHHE C IOHATHEM IIPEJIENa MOCIEN0BATEIbHOCTH.
O3HakOMJIEHME C BBIUHMCIEHHMEM CYMMbI OECKOHEYHOIO
YHCIIOBOTO psiia Ha MPUMEPE BBIYUCICHUS CyMMBbl OECKOHEYHO
yOBIBaroIIei reOMETPUIECKOM MPOTPECCHH.

Pemenue 3amau Ha npuMeHeHHEe POPMYJIbI CyMMbI OECKOHEUHO
yOBIBarOIIEH reOMETPUIECKON IPOTPECCHH

Hpomn;o;maa H €€ IPUMECHEHUE

O3HaKOMJICHHE C TIOHSATHEM TPOU3BOJHOM.

Wzyuenne wu  (opMynupoBaHHE €€ MEXaHHYECKOro |
TE€OMETPHYECKOT0 CMBICIA, M3YYCHHUE AJTOPUTMA BBIUYUCIICHUS
MIPOU3BOIHON Ha MPHUMEPE BBIUYMCIICHUS MTHOBEHHOW CKOPOCTH
U yTJ0Boro ko3 duimenTa KkacaTeabHOM.

CocraBiieHre ypaBHEHUS KacaTeIIbHON B 00IIEM BH/IE.
VYcBoeHue paBuil nuddepeHInpoBaHus, TaOJIUIIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (YHKIWH, MPUMEHEHHE s
muddepeHnrpoBanuss  QYHKIHIA, COCTaBJICHUS YpaBHEHUS
KacaTeJIbHOM.

W3yuenue TeopeM O CBS3M CBOMCTB (DYHKIIMH U TIPOM3BOJHOM,
(bopMynHpOBKa HX.

[IpoBeneHne C TOMOMLIBIO  TPOM3BOJIHOW  HCCIICAOBAHUS
¢byHKIMHM, 3a1aHHON (OPMYIIOi. Y CTaHOBIEHHE CBSI3U CBOMCTB

(GYHKIIMY ¥ IPOU3BOJIHOM 10 MX rpaduKam.




[IpuMeHeHre  NpPOM3BOAHOM I PEIICHHMs  3a4a4  Ha
HaXO0X/EHUEHAanOObIIEr0, HAUMEHbBIIET0 3HAuYe€HUs M Ha
HaXO0XJICHHUE IKCTpEMyMa

IlepBooOpa3Hasi u MHTErpas

O3HakoMJIEHHE C TTIOHATHEM MHTErpajia 1 nepBooOpa3Hoil.
W3y4yeHune npaBuia BEIYUCICHHS IEPBOOOPA3HOI U TEOPEMBI
Herorona-Jleitonuna.

Pemenne 3amau Ha CBSI3p MEPBOOOPA3HOM M €€ MPOHM3BOIHON,
BBIYUCIICHHUE MTEPBOOOPA3HON IS JAHHOU (DYHKITHH.

Pemenne 3amay Ha NMpUMEHEHWE HMHTErpasia Uil BBIYUCICHUS
(U3NYECKUX BEITMYUH U TUIOIIAACH

YPABHEHUS U HEPABEHCTBA

YpaBHeHNS U CHCTEMBI
YPaBHEeHUil
HepaBeHcTBa U cHCTEMBbI
HEPABEHCTB C IByMS
nepeMeHHbIMHU

O3HakOMJIEHME C DPOCTEHIIMMHU CBEACHUSIMH O KOPHAX
anreOpanvyeckux ypaBHEHUH, MOHITHSIMM  UCCIIEOBAHUS
YpaBHEHUH U CUCTEMYpPaBHEHUH.

N3yueHne TeopuM pPaBHOCWIBHOCTH ypaBHEHUHM U €€
npuMeHeHus. [loBropeHue 3ammcu  pelieHus CTaHIapTHBIX
YpaBHEHHWH, TPUEMOB MpeoOpa3oBaHUsS ypaBHEHHHA IS
CBEICHHUS K CTaHIAPTHOMY YPaBHEHHUIO.

Pemenue panyoHanbHbIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKHUX YPABHEHUI U CUCTEM.

Hcnonp3oBanue CBOMCTB W rpadukoB (QYHKIMNA A7 pEIICHUS
ypaBHeHUN. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Pemenne ypaBHEHMII C INIPUMEHEHHEM BCEX IIPUEMOB
(pa3noKeHuss Ha MHOKUTEINIM, BBEIEHUS HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKH, IPa)IecKoro MeToa).

Pemenne cucreM ypaBHEHMH C IPUMEHEHMEM DPa3IMYHBIX
croco00B.O3HAKOMJICHHE C OOLIMMH BOIPOCAMHU PEIICHHS
HEPaBEHCTB U HCIOJb30BaHUE CBOMCTB M IpaduKOB (QyHKLUI
IIPU PEILIEHUN HEPABEHCTB.

Pemenne HEpaBeHCTB U CHUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeneHne MaTeMaTUYECKUX METOAOB  JUId  PELICHUs
COJIEPKATENIbHBIX 33Jad4 W3 pPA3IMYHBIX o0ylacTell HayKu U
IIpaKTUKU. VIHTepnpeTupoBaHHE pE3ylbTaTOB C  Y4ETOM
peabHbIX OTPAaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U CTATUCTHUKH

OcHOBHbBIE TOHATHS
KOMOUHATOPHKH

W3ydyeHne mnpaBuia KOMOWHATOPUKM U IPHUMEHEHUE NpHU
PeIICHNMKOMOMHATOPHBIX 3a7a4.

Pemenne KOMOMHATOPHBIX 3alad METOAOM Iiepedopa M IO
MPAaBUITYyMHOKEHHUSI.

O3HakoMJIEHHE C TIOHATUSAMH KOMOMHATOPUKU: pa3MEIICHUsIMH,
COYETAaHUSMH, TIEPECTAaHOBKAMH W (QopMylaMu Uil  UX
BBIYHCIICHUSI.

OObsicHeHHE W TpUMEHEHHe (OpMYyN Uil  BBIYHCICHHS
pa3MeIIeHH,IepECTAHOBOK 1 COUETAHUH MTPU PEIICHUHN 33/1a4.
O3znakomienne ¢ OunHOMOM HbIOTOHA U TPEYroJbHUKOM
[Mackans.Pemenne mpakTHYecKUX 3a7ad4 C HCHOJIB30BaHHUEM
MOHATUI ¥ IPAaBUJI KOMOMHATOPHKHI

DJIeMeHThI TeOpPUM
BEPOATHOCTEM

N3yueHune Ki1accuuecKoro ONpeAesieHHus] BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccmoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Pelienue
3aJ1a4 Ha BBIUMCJICHHE BEPOSITHOCTEH COOBITHI




I[IpencraBiienne JaHHBIX
(Tabauubl, IMATPAMMBI,

rpaguxn)

O3HaKOMJIEHME C IPEJICTaBICHUEM YMCIOBBIX JaHHBIX U HX
XapakTepucTukaMmu.PelieHne  mpakTHYeckMx — 3amad = Ha
00pabOTKY YMCIIOBBIX JAHHBIX,BBIYMCICHUE UX XaAPAKTEPUCTUK

I'EOMETPUSA
IIpsimMble U MIOCKOCTH @opMyIMpOBKa M TPUBEIACHHE JIOKA3ATEIbCTB MPU3HAKOB
B IPOCTPAHCTBE B3aMMHOTOPACIIONI0KEHUS HPSIMBIX U IUIOCKOCTEH.

Pacno3naBanue Ha yeprekax U MOJAEIAX Pa3jIUYHBIX CIIy4acB
B3aMMHOI'O  DACIOJIOKEHMsI  NPSAMBIX M INIOCKOCTEH,
apryMEHTHUPOBAHUE CBOUX CYXKIACHUM.

DopMyIMpOBaHUE ONPEIECIICHUN, IPU3HAKOB M  CBOWCTB
IapajuIeIbHbIX u MIEPIEHIUKYIISIPHBIX IIJIOCKOCTEM,
IBYTPAHHBIX U JIMHEWHBIXYTJIOB.

BelnnonHeHne nmocTpoeHus yIriloB MEKIAY NPSMBIMHU, IPSIMOU H
IUIOCKOCTBIO, MEXKJY IIOCKOCTSAMH 110  ONMCAHHIO, U
pacrno3HaBaHUE UX HA MOJECIIAX.

[IpuMeHeHNe NPU3HAKOB U CBOMCTB PACIONOXKEHUS MPSIMBIX U
IIJIOCKOCTEN MPHU PEIICHUH 3aa4.

N300pakeHre Ha pUCYHKaX M KOHCTPYUPOBaHHE Ha MOJEISAX
NEPIEHIUKYJSIPOB M  HAKIOHHBIX K IUIOCKOCTH, IPSIMBIX,
[IapAJUICIBHBIXIUIOCKOCTEM,  YIVIOB ~ MEXIYy INpsAMOM U
IUIOCKOCTBIO 1 000CHOBAaHHETIOCTPOCHHUSL.

Pemenne 3amau Ha BBIUMCIEHHE TI€OMETPUYECKHX BEIMYHH.
OnucsiBaHWE PacCTOSHUS OT TOYKU JO IUIOCKOCTH, OT MPSMOI
10 IJIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIy
CKPEUIMBAIOIIMMUCS  INPSMBIMU, MEXIy I[POU3BOJBHBIMU
¢burypamu B IpOCTPaHCTBE.

@OopMyIMpOBaHME M JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosIHUAX(TEOpeM CYyILIIECTBOBAaHMs, CBOMCTBA).
N300pakeHne Ha dYepTeXkax W MOJEIAX pACCTOSHHA U
000CHOBaHMECBOUX CyxJaeHuil. OmnpeneneHue U BbIUUCIECHUE
paccrossHUN B mpocTpaHcTBe. [Ipumenenue Ghopmyn U Teopem
IUTAHUMETPUHM JUIsl pELICHUs 3a1a4.

O3HaKOMJIEHHME C TIOHATHEM apaJlJIeIbHOTO IPOEKTUPOBAHUS U
erocsoiictBaMu. POpMyJIIMpOBaHME TEOPEMBI O IUIOIIALU
OpPTOTrOHAJIBHOM MPOEKIIMU MHOTOYTI'OJIbHUKA.

[Ipumenenue teopun A OOOCHOBaHMS IOCTPOCHUH U
BBIYMCIICHU.APT'yMEHTUPOBAHUE  CBOMX  CYXJIEHHH O
B3aMMHOM PACHOJIOKEHUUITPOCTPAHCTBEHHBIX (QUTYp

MHoOrorpaHHUKH

Onucanue u XapakTepHUCTUKA Pa3IUYHBIX BUJIOB
MHOT'OTPaHHUKOB,IIEPEUYHUCIICHUE UX JJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAHHUKOB U BBITIOJIHEHUE ITOCTPOCHHS Ha
M300paXeHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Beruucnenue JIMHEHHBIX 3JIEMECHTOB u YIJI0B B
MPOCTPAHCTBEHHBIX  KOHQUTYpalMsX,  apryMEHTHPOBaHUE
CBOUX CYXICHUMU.

XapakTepuctuka #  HM300pakK€HUE  CEUYEHUs, pa3BEepPTKU
MHOTOI'PAHHUKOB, BEIYMCIIEHUE TLIOMIAAEH TOBEPXHOCTEH.
[TocTpoenue npocTelnx ce4eHuit Kyoa, Ipu3Mbl, TUPAMU/IBL.
[Tpumenenne GakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakomyIeHHME C BHJAMH CUMMETPUH B IIPOCTPAHCTBE,
(bopMyIIMpOBaHHUE ONPEICICHU W CBONCTB. XapaKTePUCTHKA
CUMMETPUHU TEJ BpAIlEHHs] U MHOTOIpaHHUKOB.lIpumeHeHue




CBOWCTB CHMMETPUM I@pU pemeHuu 3anad.lcnonbp3oBanue
MPUOOPETEHHBIX 3HAHUU ISl UCCIICIOBAHUS U MOJCIUPOBAHUS
HECJIOKHBIX 3a71a4./1300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB U
BBITIOJJHEHUE PUCYHKOBIIO YCIOBHUSIM 3a/1a4

Tesa u moBepxXHOCTH
BpalleHHsA

O3HakoMJICHHE C BUJAMH TeJl BpalleHus, popMyInpoBaHUE UX
ONPEACIICHUI U CBOWCTB.

DOopMyIMpPOBAaHUE TEOPEM O CEYEHUM Ilapa IUIOCKOCTBIO M
TUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTUKa U U300paXKeHUe Tell BPALeHUs, UX Pa3BEPTKHU,
CEUCHUS.

Pemenne 3agady Ha MOCTPOEHUE CEUYECHMMH, BBIYMCICHHUE IJIMH,
paccrosgHui, yrioB, rmomaaeil. [IpoBeneHue nokazarenbHBIX
pacCyXIeHUI TP PELICHNUH 3aa4.

[IpuMeHeHre CBOMCTB CUMMETPHHM IIPU PEIICHUH 3a/1a4 HA Tesa
BpalLEHHsI, KOMOUHAIIUIO TeJl.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ U BBHIIIOJHEHUE PHCYHKA
110 YCJIOBUIO 3a/1a4

HN3mepenus B reomeTpuu

O3HakOMJIEHHE C TOHSTUSMH IUJIOLIAAN U 00BbeMa, aKCHOMaMU

Y CBOMCTBaMH.

Perrenue 3amau Ha BBIYMCIICHUE TUIOMIAJICH TUIOCKUX (QUTYP C
MPUMEHEHUEM COOTBETCTBYIONMX (GopMyl u (HaKToB W3
TUTAHUMETPHH.

N3ydenne TeopeM O BBIYUCICHUH 00BEMOB IIPOCTPAHCTBEHHBIX
TeJ,pellICHHe 3aJa4 Ha MpUMEHEHHE (OpPMyJ BBIUYMCICHUS
00BEMOB.

Wzyuenue Gopmyit Juis BBIUMCIICHUS TUIOMIA/ICH TOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIAIU TTOBEPXHOCTH
cepsl.

Permienne 3amad Ha BBIYMCIICHUE IUIOMIAJICH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

KoopauHathl 4 BEKTOPbI

O3HakoMJIEHME C MOHATHEM BeKTopa. M3ydeHme nexapTroBoil
CUCTEMBl KOOPJMHAT B IIPOCTPAHCTBE, IIOCTPOEHHE IO
3alaHHBIM KOOpJMHATaM TOYEK U IUIOCKOCTEM, HaXOXIECHHUE
KOOPJHMHAT TOYEK.

HaxoxxneHue ypaBHEHMIl OKpYXHOCTH, cdepsl, IIOCKOCTH.
Beruucnenue paccTossHAN MEKy TOUYKAMH.

N3ydyeHne CBONCTB BEKTOPHBIX BEJIMYWH, IPABUJ Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPaBUJI HAXOKICHUS
KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, IpaBUJI JEUCTBUH C
BEKTOPAaMH, 3aIaHHBIMUA KOOPAVHATAMM.

IIpumeneHne TeopuM NpHU pEUICHMM 3aJad Ha JCUCTBUS C
BEKTOPAMH.

N3ydyeHne CKaJsIpHOTO IPOU3BENEHUS BEKTOPOB, BEKTOPHOIO
yYpaBHEHUs NpAMONW M IUIOCKOCTU. [IpuMeHeHme Teopuu npu
pelIeHNN 3aja4 Ha JEHUCTBUSA C BEKTOpaMH, KOOPIMHATHBIN
METO/, IPUMEHEHHE

BEKTOPOB JUIsl BBIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHHME C JI0Ka3aTEIbCTBAMHU TEOPEM CTEPEOMETPUHU O
B3aMMHOM  pacCIOJIOKEHUU MpSAMBIX UM IUIOCKOCTEH €
HCIIOJIb30BAaHUEM

BEKTOPOB




3. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHME ITPOI'PAMMBI

OcBoeHue MporpaMMmbl y4yeOHON JUCUMIUIMHBI «Marematuka: anrebpa M Havaia
MaTEeMaTHYECKOTO aHaiu3a; TEeOMETpHs» MpeArnojaraeT Haluuue B NpodecCHOHATbHON
00pa3oBaTeNbHONW OpraHW3alluy, peaTu3yomeil 00pa3oBaTeIbHYI0 MNPOTPaAMMYy CpEIHEro
obmeroobpazoBanus B mnpenenax ocBoeHus OIIOII CIIO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus,yueOHOTO KaOWHETa, B  KOTOPOM HMMEETCS  BO3MOXKHOCTh  OOECICUHTH
oOyuaromuMmcsi cBOOOIHBIM AocTyn B MHTepHET BO BpeMsi y4yeOHOrO 3aHSATHUS U TEPUOJ
BHEY4YEOHOM JEATEIbHOCTH.

[Tomemenne  kabuHeTa  JOMKHO  YAOBIETBOPATH  TpeboBaHusM  CaHUTapHO-
sanuaeMuosiornyeckuxnpasuia 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM  00OpY/ZOBaHHWEM, YKa3aHHBIM B HACTOSIIUX TpeOOBaHMSIX, B TOM 4YHCIIE
CHEeIMATU3UPOBAHHON y4eOHOW MeOenpl0 M CpeAcTBaMU OOydYeHHUs, JOCTATOYHBIMH JUIS
BBIMOJTHEHUATPEOOBAHUI K YPOBHIO MOJATOTOBKH 00YYaIOIIHUXCSI.

B kabunere HMODKHO OBITh MYJBTUMEAWHHOE OOOpYIOBAaHUE, IOCPEICTBOM
KOTOPOTOYYacTHUKH 00pa30BaTeIbHOrO TMpollecca MOTYT IPOCMaTpUBaTh BHU3YaJbHYIO
UH(POPMALIMIONIO MAaTEMaTHKE, CO3/1aBaTh PE3CHTAINH, BUI€OMAaTEPUAIIbI, UHBIC JOKYMEHTHIL.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUATbHO-TEXHUYECKOTO 00ecredeHUs
IpOTpaMMbl Y9eOHOH TuCHUILTUHB «MaTteMaTnka: anredpa U Hayajia MaTeMaTHYECKOTO aHAIIN3a;
TEOMETPHUSD BXOJIAT:

* MHOTO()YHKITMOHATBHBIA KOMILUIEKC TPENOaBaTes;

* HaIJIAIHbIE TOCOOUS (KOMILJIEKTHI yUeOHBIX TaOJHI], MJIAKaTOB, IOPTPETOB BHIIAI0-

LIUXCS yYEHBIX-MaTeMaTUKOB U Jp.);

* UH(POPMALIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

* 5KPaHHO-3BYKOBBIE MIOCOOMUS;

* KOMILJIEKT TEXHUYECKOM JOKYMEHTAIlMH, B TOM YHCJIE MMaclopTa Ha cpeicTBa 00y4e-

HUS, MHCTPYKIIMU TI0 UX UCTIOIB30BaHUIO H TEXHUKE 0€30IaCHOCTH;

* OMOIMOTEUHBIN OHI.

B 6ubnmnoTeunsiit poHA BXOAAT yueOHUKH, ydeOHO-MeToamuecKue KoMIUIeKThI (Y MK),
ofOecrieunBaroIIie OCBOCHHME YyueOHOW nucuuiuimHbl «MaTtemaTuka: anredpa W Hayana
MaTEeMaTHYECKOI0 aHaliu3a; TIEeOMETpHs», PEKOMEHIOBAHHbIE WM JIONYUIEHHbIE JJIs
UCIIONIb30BaHUsI B MPOGECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3alUsIX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 IpOorpaMMy CpeJaHero oOmiero oOpa3oBaHus B TIpelneiax OCBOCHUS
OIIOIICIIO Ha 6a3e 0CHOBHOTO 001Ier0 00pa30BaHUS.

bubnuoreunsiii GoHA MOXKET OBITh JONOJHEH JHIMKIONEAMSIMH, CIIPAaBOYHHUKAMH,
Hay4HOM, Hay4HO-IIONYJIIPHOW U IPYroM JIMTEpATypoM MO MareMaruke. B mpouecce ocBoeHus
nporpaMMsbl yueOHOM nTuciuIuinHbl «MaTtemaruka: anredpa nHayasa MaTeMaTHYECKOTO aHAIN3a;
TEOMETPUSD» CTYAEHTHI JOJDKHBI MOJIY4YUTh BO3MOKHOCTb JOCTYNA K 3JEKTPOHHBIM Y4EOHBIM
MaTepuaiaM [0 MaTeMaTuKe, HUMEIONIMMCS BCBOOOJHOM Joctyne B cetu HHTepHer
(97EKTPOHHBIM KHHMIaM, PAaKTUKyMaM, TectaM, marepuanam EI'D u ap.).
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