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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieo6pazoBaTenbHON yueOHOM mucuuiuinHa «MaTtematuka: anredpa u
HayaJla MAaTeMaTUYECKOIro aHaiau3a; reomerpus» (mamee — «MareMaTukay) MpeaHa3HadeHa
Ui W3YYeHHUsT MaTeMaTHKH B TPOQECCHOHANBHBIX oOpa3oBaTenbHbIX opranuzanusx CIIO,
peanu3yommx o0pa3oBaTelbHYI0 MPOrpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpezenax
OCBOCHHUS OCHOBHOM MpodeccnoHanbHoi oOpa3zoBaTenbHoil mporpammel CITO (OITOIT CIIO)
Ha 0a3e OCHOBHOro oO0mIero oOpa3oBaHUsA MNpPU MOATOTOBKE KBAIU(DPHUIIMPOBAHHBIX PaOOUMX,
CIIy’KaIllUX U CHEHUAINCTOB CPEHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obiero oopa3zoBaHus,
NPEABSBIAEMBIX K CTPYKTYpE, COACPKAHUIO M Pe3yJbTaTaM OCBOCHHUS y4EOHOH IUCIUTUIMHEI
«Maremartukay, ¢ yderoMm IIpumMepHOil OCHOBHOM 00pa30BaTEIbHOM MPOrPAMMBI CPEIHETO
obmero oOpazoBanus. OmoOpeHHON pemieHHueM (eaepaqbHOro y4eOHO — METOIUYECKOro
o0benuHeHus 1o o01eMy oopa3oBanuio (poTokos ot 28 uioHsa 2016 1. Ne 2/16-3).

Conepxanue mporpaMmMbl «MaTeMaThKay HalpaBiIeHO Ha JOCTIKCHHUE CJICTYIOMINX
neJjei:

] obecneyeHue chOPMUPOBAHHOCTH MPEACTABICHUN O COITUATBHBIX, KYJIbTYPHBIX U
UCTOPUUECKUX (haKTOpaX CTAHOBJICHUS] MATEMATHKU;

] obecneyeHue CHOPMUPOBAHHOCTH  JIOTUUECKOTO,  AJTOPUTMUYECKOTO U
MaTEMATHYECKOTO MBIIUICHHUS;

] oOecrnieyenue chOpMUPOBAHHOCTH YMEHUMN MPUMEHSTH MOJyUYEHHbIE 3HAHUS TIPH
pEIIeHUH Pa3IUYHbIX 33]1a4;

] oOecrieuenne cHOPMUPOBAHHOCTH TPEJACTABICHUN O MaTeMaTHKe KaK dYacTd
00IIe4eI0OBeYeCKOM KYIbTYphl, YHUBEPCAIHHOM SI3bIKE HAYKH, MTO3BOJIAIOIIEM OMUCHIBATh U
U3y4aTh peajabHbIC MPOIIECCH] U SBICHUS.

B mporpammy BKIIOYEHO cOjEp)KaHWE, HANpaBlIeHHOE Ha (OPMHUPOBAHHE y CTYACHTOB
KOMITETEHIINI, HeoOxoaumbIX i kadecTBeHHoro ocsoenust OITOII CIIO na 6a3e OCHOBHOTO
obOmero oOpa3oBaHus C TIOJIyYEHHEM CpEaHEero oOmiero oOpa3oBaHUS, IPOTrPAMMEBI
MOJITOTOBKH  KBAIM(DHUIIMPOBAHHBIX  pabo4mMX, CIyXKalMX; MPOrpaMMbl  TMOATOTOBKHU
crienranuctoB cpeanero 38eHa (ITIIKPC, TITICC3).

[Iporpamma y4eOHON TUCHUIUIMHBI «MaTemaThKa» SBISETCS OCHOBOW IS pa3pabOTKH
pabounx mporpamMm, B KOTOPBIX TpodeccroHadbHbie 00pa3oBaTelbHBIE OpTraHU3aIlNH,
peanu3yomnme o0pa3oBaTEIbHYIO MPOTpaMMy CpPEAHET0 OOIIero oOpa3oBaHHs B Mpeenax
ocoenus OIIOIT CIIO na 6a3e ocHOBHOro 00miero 0oOpa3oBaHUsA, YTOUHSIOT COJIEpP)KAHHE
y4eOHOTO MaTepualia, MOCIeAOBaTeIbHOCTh €r0 W3YYCHHs, paclpeielieHne ydeOHBIX Yacos,
TEMaTUKy pedepaToB, BHUIBI CaMOCTOATEIBHBIX Pa0OT, Y4YUTHIBasS CHENU(PUKY MTPOTrpaMm
MOJATOTOBKU KBaM(UIIMPOBAHHBIX PaOOUYUX, CIYKAIUX M CICIHAIUCTOB CPEIHErO 3BEHA,
OCBaMBaeMOU MPOPECCUU WIIH CIIEITUATHEHOCTH.

[Iporpamma MOKET HCIONB30BATHCSA JIPYTUMHU MPOQPECCHOHATBHBIMU 00pa30BaTEIbHBIMH
OpraHu3alUsIMKM, peaJu3yIIIMMU  00pa30BaTEIbHYIO MPOTpaMMy  CpPEAHEro  OOIIero
obpazoBanusi B mpeaenax ocBoeHus ocHoBHOM OIIOII CITIO nHa 6a3e OCHOBHOTO OOIIEro
obpasosanus ([TIIKPC, TIIICC3).



1.ITACIIOPT PABOYEW ITPOI'PAMMBI

1.1. OBIIIASI XAPAKTEPUCTUKA YYEFHOM JUCIHUTIJIMHBI
«MartemaTuka: ajaredpa ¥ Ha4aJla MATEMATHYECKOI0 AaHAJIU3a; TeOMEeTPHUs»

Marematuka sBhsiercs (yHAaAMEHTAIbHOM 001Ie00pa30BaTENbHOW AUCIUIUIMHONW CO
CIIOKUBIIMMCS YCTOMYMBBIM COJEpPKaHUEM U OOUMMHU TpeOOBaHUSIMU K MOATOTOBKE
o0ydJaromuxcs.

B npodeccruoHaIbHbIX o0Opa3oBaTeIbHBIX OpraHu3anusx, peanu3yommnx
o0pa3oBaTelibHYI0 MPOrpaMMy cCpeHero obmiero odopazoBanus B npenenax ocBoenus OITOII
CIIO Ha 0a3e OCHOBHOro oOwiero o0pa3oBaHHs, HW3YYEHHE MATeMAaTHUKH HMEET CBOM
O0COOEHHOCTHU B 3aBUCUMOCTH OT IPO(UIIsi MPOPECCHOHATIBHOTO 00pa30BaHMUS.

IIpu ocBoenun cnenuanpHocTedt CIIO  ecrectBeHHO -  HaydHoOro  mpodus
npodeccuoHanbHOoro obpazoBaHusi, cnenuanbHocted CIIO  rymanutapHoro npoduis
npodeccuoHaIbHOrO 00pa3oBaHMsS MaTeMarthka usydaercss Ha 0a3oBoMm ypoBHe @DI'OC
cpenHero obmero oOpaszoBanus; npu ocBoeHun npodeccuit CIIO u cneumanbHocteit CIIO
TEXHUYECKOTO0 W COLHMAIbHO-3KOHOMUYECKOTO Npoduiel mnpodeccuoHanbHOro 00pa30BaHMs
MaTeMaTHKa wu3y4daeTcss Oosiee yriayOJieHHO, Kak mnpoduiabHas ydeOHas JAMCIMILIMHA,
YUUTBIBAIOIIAsA CIIEU(PUKY OCBAMBAEMBIX MTPOPECCUI WU CIIEUATBHOCTEH.

OTO BBIpaXKaeTcsi B COJACPNKAHUM OOY4YEHUS, KOJIMYECTBE 4YacOB, BBIJCISIEMBIX Ha
U3y4YeHHE OTIEJIbHBIX TEM IMPOrpaMMbl, TIyOMHE HX OCBOEHHUS CTyJdeHTamH, oObeMe W
XapakTepe TMPaKTUYECKUX 3aHITHM, BHAAX BHEAYJUTOPHON CaMOCTOSTEIbHOU pabOThI
CTYJICHTOB.

OO6mue 1enu U3y4YeHUs MaTeMAaTHKU TPAJUIMOHHO PpEaTu3ylTCs B  YeThIpeX
HaIlPaBJICHUSAX:

] obmee mpeacTaBieHue 00 UASAX U METOaX MaTEeMaTUKH;

] MHTEIEKTyaJbHOE PA3BUTHE;

] oBnageHue HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSIMU;
] BOCHHTATEIbHOE BO3/CICTBHUE.

[Mpodmmmzanms 1meneil MareMaTH4ecKOro oOpa3oBaHUs OTpakaeTcs Ha BbIOOpe
MPUOPUTETOB B OpraHM3aluu Y4eOHOW NedaTeNbHOCTH oOydarommxcs. s TeXHUYecKoro,
COIMAIIEHO-YKOHOMHUYECKOTO Tmpoduiei mpodeccrnoHambHOTO 00pa3oBaHusi BHIOOp IeJeit
CMeEIaeTcs B MParMaTuyecKOM HalpaBiIE€HHUH, IPEIYCMAaTPUBAIOUIEM YCUJICHUE U PACIIMPEHHE
MPUKIAIHOTO XapakTepa U3Y4YEHUs MaTeMaTUKH, MPEUMYIIECTBEHHON OpHEHTAlluu Ha
AITOPUTMUYECKUI CTUJIb MO3HABATENIBHON JEATENBbHOCTU. /[ TyMaHUTApHOTO U €CTECTBEHHO
HAay4dHOTO Tpodriield mpodecCuoHATbHOTO 00pa3oBaHust 0Oojiee XapakTEPHBIM  SBISCTCS
yCUJICHUE OOMIEKYJIbTYPHOW COCTABISAIONICH Y4eOHOW IUCHUIUIMHBI C OpPHCHTAMECH Ha
BU3YyalIbHO-00PA3HBIA U TOTUYECKUN CTUITN y4eOHOU PabOoTHI.

N3yueHne maTeMaTUKu Kak MpoQuiIbHON 0011e00pa3zoBaTebHON yueOHOM JUCHUILIUHBI,
yuuThIBarolle cnenuduky ocBauBaeMbix cTyneHtamu npodeccuit CIIO wnm cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

] BBIOOPOM pa3MYHBIX MOJXO0/0B K BBEJCHUIO OCHOBHBIX MOHATHUH;

] ¢dbopmupoBaHHEM CHUCTEMBI yUeOHBIX 3aJlaHuii, oOecrieunBaomuX 3P PhekTUBHOE

OCYIIECTBIIEHHE BHIOPAHHBIX IEJEBbIX YCTAHOBOK;



1 oOoralieHueM CIeKTpa CTUJIEH y4eOHOM NEeSATENIBHOCTU 3a CYET COIVIACOBAHMS C
] BeAyUIMMU AESATEIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOM CIIEIUAIbHOCTH.

[IpodunbHas cocTapisionias OTpakaeTcsi B TPEOOBAHUSIX K MOATOTOBKE 00YYaIOLIUXCS
B YaCTU:

[] oOmieil cuctemMbl 3HAaHUN: COJAEpXKATEIbHbIE MPUMEPHl  MCHOJIb30BAHMS
MaTeMaTUYEeCKUX UIed U METO/I0B B MPOPECCUOHANBHON AEATENbHOCTH;

] yMeHuii: pasznuyhe B YpOBHE TpPEOOBaHUM K CIOXKHOCTH MPUMEHSEMbIX
aIrOPUTMOB;

] TpakTHMYECKOTO0  HCMOJb30BAHUA  NPUOOPETEHHBIX  3HAHUW U YMEHUM:
WHIUBUAYaTBbHOTO Y4eOHOro OmblTa B IOCTPOCHUUM MATEMaTHYECKUX MOJENEH,
BBINIOJIHEHUH UCCIEA0BATEIBCKUX MPOEKTOB.

Takum o0Opa3oM, peanuzanus coAepkKaHUS Y4YeOHOW JUCHMIUIMHBI OPUEHTHPYET Ha
OPUOPUTETHYIO pPOJIb MPOILECCYaTbHBIX XapaKTEPUCTHUK Y4YeOHOW paboThl, 3aBUCSIIMX OT
npoduiis npodeccuoHanbHOro 00pa3oBaHus, MOJYYEHHUS OIbITa UCIIOJIH30BAHUS MATEMATUKU B
COJIepXKAaTeNbHBIX M MPO(ECCHOHANBHO 3HAYMMBIX CUTYaIUsX MO CPaBHEHUIO C (popmanbHO-
YPOBHEBBIMU PE3YJIHTATUBHBIMU XapaKTEPUCTUKAMU 00yUEHUSI.

Conepxxanne y4yeOHOH JMCHUIJIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMU
coJiep:KaTeJbHBIMM JUHUSAMHU 00YICHUS MaTEMATHKE:

] anrebpanyeckas JMHUS, BKIIOYAOIIAs CUCTEMAaTU3AIMIO0 CBEACHUIN O YUCIaX; U3yUCHHE
HOBBIX U 0000IIeHNE paHee M3YUYEHHBIX ONepalnnii (BO3BEJACHUE B CTENEHb, U3BJICUCHUE KOPHS,
norapuMUpoBaHUE, CUHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC M OOpaTHble K HUM), H3y4YCHHE
HOBBIX BUJIOB YHUCIJIOBBIX BBIPAKEHUU U POPMYII; COBEPILIEHCTBOBAHUE IPAKTUUYECKUX HABBIKOB M
BBIUHCTUTEIBLHON KYJIBTYPHI, pacIIUpPeHHE

] coBeplIeHCTBOBaHUE airedpandeckoro ammapara, Cc(OPMUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €r0 MPUMEHEHHE K PEIICHUI0 MAaTeMaTHUYEeCKUX U IPUKJIaIHBIX 3a7a4;

] TeopeTuxko-(OyHKIIMOHATbHAS JIMHMS, BKJIIOYAIONIAs CUCTEMATU3AIMIO U PACIIUPEHHE
CBeJIcHUHN 0 (DYHKIHMAX, COBEPIICHCTBOBaHME T'paUueCKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU
UAesIMH M METOJlaMd MaTeMaTHYeCKOrO0 aHalu3a B O0BbEME, MO3BOJIAIONIEM HCCIIEI0BaTh
AJIeMEHTapHble (DYHKIMM U pemaTh MPOCTEHIME TeoMeTpuueckue, (pusmdyeckue W Ipyrue
MIPUKJIAHbIE 33]1a4u;

] nuHUS yYpaBHEHUHM M HEPABEHCTB, OCHOBAHHAs Ha TMOCTPOCHUU M HCCIECIOBAaHUU
MaTeMaTHYeCKUX  MOJENed, Tepecekaromascs ¢ anreOpandeckol W TEOPETHKO-
GYHKIMOHAIBHONW JMHUSMH H  BKJIIOYAIONIAs pa3BUTHE W COBEPIICHCTBOBAHWE TEXHHUKHU
anredpanueckux MpeoOpa3oBaHUN Ui pEIICHWs YpaBHEHWI, HEPABEHCTB H CHUCTEM,;
dbopMupoBaHUE CIOCOOHOCTH CTPOUTH M HWCCIENOBATh MPOCTEHIINE MAaTEMAaTUYECKHE MOJICIH
MIpU PEIICHUU TPUKIAIHBIX 3a7a4, 3a7]a4 U3 CMEKHBIX U CIIEIUATbHbBIX TUCIUIUINH;

[J reomeTpuueckas  JIMHUS, BKJIIOYAIOIIAasi ~ HarJIsIAHBIC MpeICTaBICHUS 0
MPOCTPAHCTBEHHBIX (HUTypax ¥ U3YyYEHHUE UX CBOMCTB, (OPMHUPOBAHHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOP@XKEHMsI, PpPAa3BUTHE CIOCOOOB TEOMETPHUECKUX HW3MEPECHHMH,
KOOPANHATHOTO

] BEKTOPHOrO METOJIOB JJIsl PEIICHUSI MATEMAaTUUYECKUX U MPUKIIAIHBIX 33/a4;

] croxacTuueckas JIMHHS, OCHOBaHHAasi Ha pa3BUTUU KOMOMHATOPHBIX YMEHHI,
MPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KaIOIIEro MUpa.




Pa3nenbl (TeMbl), BKIIOUEHHBIE B COAEPKAHUE YUYEOHOW TUCUUILIMHBL, SABJIAIOTCS OOIIUMU
st Bcex npoduied mpodecCHOHANbHOrO 00pa3oBaHUs M INpPU BceX 0ObeMax Y4eOHOro
BPEMEHU HE3aBUCHUMO OT TOTO, SIBISIETCS JIM ydyeOHas aucuuiimHa «MareMmatukay 0a30BOi
WM TPOQUIBHOM.

B Temartnueckux mJIaHaxX MpPOrpaMMbl Y4eOHBIM MaTepual MNpPEACTaBIeH B (opme
YepeayIoIerocss pa3BEPTHIBAHUA OCHOBHBIX COJEpP)KATENbHBIX JIMHUM (anredpanyeckowu,
TEOPETUKO-(YHKIITMOHAIBHOM, YpaBHEHUM W HEPABEHCTB, F€OMETPUUECKOM, CTOXaCTUUYECKOM),
YTO TO3BOJISIET TMOKO MCIONB30BAaTh UX PACIIONIOKEHUE M B3aUMOCBSA3b, COCTABIATh padOUMil
KaJICHJApHbIM IUIaH, MO-pa3HOMy uepeays ydeOHble Tembl (TJaBbl Y4YEOHMKA), YUHUTHIBAS
npoduis npodeccuoHanbHOrO oOpazoBaHus, crenuduky ocBaubaemont npodeccun CIIO wmm
cneruanbHoctd CIIO, ryOuMHy u3ydeHHs Marepuana, ypoBeHb IMOATOTOBKU CTYAEHTOB IIO
npeaMeTy.

[Ipennaraemple B MPUMEPHBIX TEMATUYECKUX IUIAHAX pa3Hble 00BEMbI y4EOHOTO BPEMEHH
HAa W3Y4YeHUE OJHOM M TOM K€ TEeMbl PEKOMEHAYETCS MCIOJIb30BaTh JJisi BBITOJIHEHUS
pa3nuYHbIX Y4eOHbIX 3ajaHuil. Tem caMbIM pas3nuuuss B TpeOOBaHUSAX K pe3yjibTaTam
oOydeHHMsI TPOSIBATCS B YpPOBHE HABBIKOB IO PEIIECHUIO 33ad MU OMbITE CaMOCTOSTEIbHOM
paboTHI.

N3yuenne o61meoOpa3zoBaTebHONW y4eOHOW AUCHUILIMHBI «MaTeMaThkay 3aBepliaeTcs
MO/IBEICHUEM UTOTOB B (hOpME DK3aMEHA B paMKax MPOMEKYTOYHOM aTTeCTaIlU CTYICHTOB

B mporecce ocBoeHusi ocHoBHoW OIIOIT CIIO ¢ monyueHweMm CpemaHero oOIIero
obpasoanus (I[TITKPC, TITICC3).

B pasnmene mnporpammbl «Conepkanue yueOHOM IUCHMILTUHBDY KYpPCHBOM BBIJICNICH
MaTepuall, KOTOPbIA MpU U3yYEHUHW MaTeMaTHKU Kak 0a30BOH, Tak U MpoUIbLHOW y4uyeOHOM
JTUCIUIUIMHBI, KOHTPOJIIO HE TIOJIJICKHT.

1.2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM
MNPOPECCUOHAJIBHOM OBPA3OBATEJBHOM ITPOTPAMMBbBI

VYyeOnas aucumminHa «Marematuka: anrebpa M Hayajda MaTEeMaTHYECKOTO aHalu3a;
TCOMETPHS»  SBISETCA y4eOHBIM TPEAMETOM  00s3aTeIbHOM  MpEeIMETHOW  00JiacTh
«Matematuka u nadpopmatuka» ®I'OC cpegnero odmero oopa3oBaHus.

1 mpodeccruoHaNbHBIX o0Opa3oBaTeIbHBIX OpraHu3aIusX, peann3yromux
00pa3zoBaTelbHYIO MPOTpaMMy CpeaHero ooero oopaszoBanus B mpenenax ocBoeHus OITOIT
CIIO na O6a3ze ocHOBHOrO oOImEero oOpa3oBaHus, ydeOHas AucCHUIUIMHA «MareMmaTtuka»
H3ydaeTcs.

1 obmeoOpazoBatenbHoM 1ukiae ydeOHoro miaHa OIIOIT CIIO na 6a3e OCHOBHOTO
o01iero o0pa3oBaHuMsI ¢ MOJTydeHUEM cpeaHero oomero oopasosanus ([ITIKPC, ITIICC3).

] yueOnpix muaHax [IIICC3 yueOnHas nucnmmummHa «MaTemMaTHKa» BXOJHUT B COCTaB
o0mmx o0meo0pa3oBaTENbHBIX YYEOHBIX JUCHUIUIAH, (OPMHPYEMBIX W3 0053aTEeIbHBIX
npenmetHbix obOmacteir ®I'OC cpemnero oOmiero oOpazoBanus, s cneruanbHocTedt CITO
TEXHUYECKOTO MPo st mpohecCHOHATHLHOTO 00pa30BaHUS.

1.3. IEJIA U 3AJJAYM JUCLUITIJIMHBI - TPEBOBAHUS K
PE3YJBTATAM OCBOEHMS YYEFHOM JUCIATLIMHBI



Pabouas mporpamma opueHTHpPOBaHA HA JOCTIKEHHUE CIICAYIOMNX 1eJei:

(1  ¢opMupoBaHue nmpeacTaBjieHHii 0 MATEMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPEICTBE MOJCTUPOBAHUS SBJICHHUIA U TIPOIIECCOB, 00 UAESIX U METOAaX MAaTEeMaTUKH;

(] pa3BUTHe  JIOTUYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOpaXKeHUS,
QITOPUTMHUUECKON KyJIbTypbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM Jis
Oyaymeir mpodeccnoHambHOW  NEATENbHOCTH, JUIS TPOAODKEHHS  o0pa3oBaHHMS U
caMo00pa3oBaHus;

(1 oBJageHHe MaTeMATH4YeCKHUMH 3HAHUSIMH W YMEHHSIMH, HEOOXOIANMBIMH B
MOBCETHEBHOM JKU3HU, ISl U3yUYEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX NUCIUIUIMH Ha 6a30BOM
YPOBHE U AMCHUIUIHMH MPO(EeCCHOHATBFHOTO IUKIA, I MOJy4YeHHUs] oOpa3oBaHUs B 00JIACTSIX,
HE TpeOyIoIMX yriyOJeHHON MaTeMaTHYeCKOM MOTOTOBKH;

(1 BoOCHUTAaHME CpPEICTBAMH MAaTEMaTHKH KyJIbTyphl JHMYHOCTH, TIOHUMAaHHUSI
3HAYMMOCTH MaTeMAaTUKH Ui HAayYHO-TEXHHUYECKOTO TMpOTpecca, OTHOIICHUS K MaTeMaTHKe
KaKk K 4YacTH OOIIeYeNIOBEeYeCKOW KyJIbTYphl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BHTHS
MaTeMAaTUKH, YBOJIONINEH MAaTeMaTUIECKUX UICH.

B pesynbrare  u3ydeHUs yu4eOHOM  JNUCUMIUIMHBI ~ OOy4aroluecs  JIOJKHBI
OCBOMTLCIIEIYIOIINE KOMIIETCHINH

OK 1.[loHumaTh CyIIHOCTh W COIMAJIbBHYIO 3HAYMMOCTh CBOeW Oyaymieil mpodeccun,
IIPOSIBIIATH K HEM YCTOMYMBBIA UHTEPEC.

OK 2.0pranu3oBbIiBaTh COOCTBEHHYIO ESATEIbHOCTb, BBIOMpATh THUIOBBIE METOIBI U
CIIOCOOBI BBITIOJIHEHUS PO ECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3 ()EKTUBHOCTH U KAYECTBO.

OK 3. IlpuHumMarth pelieHrus B CTaHAAPTHBIX U HE CTAaHAAPTHBIX CUTyallUsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4.0cymiecTBnsiTh MOUCK U HUCIOJIb30BaHHE WHGOpPMAIMK HEOOXOIUMON st
3G ()EKTUBHOTO BBHIMOIHEHHUST MPOQPECCHOHANBHBIX 3a4a4, MPO(PECCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTUSA

OK 5.Bnanets nHbOpMaIlMOHHON KYJbTYPOH, aHATM3UPOBATh U OLICHUBATh HH(POPMAITHIO
C UCTOJIb30BAHUEM MH(POPMAITMOHHO — KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

OK 6.PaGotath B KoOJUIEKTHBE W KOoMaHje, 3(P(EKTUBHO OOMIATBCS € KOJIJIETaMHu
PYKOBOJICTBOM, TOTPEOUTEISIMH.

OK 7.bpate Ha ce0si OTBETCTBEHHOCTHh 3a pabOTy WICHOB KOMaHIbI (ITOIYNHEHHBIX)
pe3yJIbTaT BBIIIOJHECHUS 3aJaHHUS.

OK 8.CamocTosITenbHO ONpeAesITh 3a4a9u MPOPECCHOHATEHOTO U JTMYHOCTHO Pa3BUTHS,
3aHUMATHCSI CAMOOOPAa30BaHMUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIIIEHNE KBAUTH(DUKAIIUH.

OK 9. BeITh TOTOBBIM K CMEHE TEXHOJIOTHH B MPOQPECCUOHATIBHOM JESITEIILHOCTH.

B pesynbTaTte ocBoeHUS yueOHOM MUCIUTIITUHBI 00YUYAIOIUNCS JOJIKEH 3HATh

] OCHOBHBIE MaTE€MaTUYECKHE METOAbl pEUIeHUs TMPUKIAAHBIX 3aJad B 00JacTu
po¢eCCHOHATILHON JeATCIbHOCTH;

] OCHOBHBIE€ MOHSITUS U METOJbl MaTEeMAaTHYECKOIO aHAJIM3a, JUHEHHON anreOpbl, TEOPUH
KOMILIEKCHBIX YMCell, OCHOBBI MHTETPAJILHOIO U TU(P(DEepEeHIINATBHOTO UCUUCIICHUS

] 3HaueHHEe MaTEMaTHUYeCKON HAyKH Il pelleHusl 3a7ay, BO3HUKAIOIINX B TEOPUU U
MPAKTHUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh TPUMEHEHHSI MATEMAaTHUYECKUX METOJ0B
K aHaJIM3y U KCCJIEIOBAHUIO MPOLECCOB U SIBJICHUM B MPUPOJE U OOIIECTBE;



] 3HayeHWE TPAaKTHKM M BOIPOCOB, BO3HUKAIOIIMX B CaMOW MAaTEMAaTHKE IS
(GopMHUpOBaHUS M Pa3BUTHUS MaTEeMaTHMUYECKOW HAyKH; HCTOPHUIO PAa3BUTUS TOHATUS 4YHUCIHA,
CO3J1aHHsI MATEMAaTUYECKOT0 aHAIN3a, BOSHUKHOBEHHUS U PA3BUTHSI T€OMETPUU;

] yHMBEpCaANbHBI XapaKTep 3aKOHOB JIOTUKM MAaTEMaTUYECKHX PACCyKICHHUM, HUX
MPUMEHUMOCTD BO BCEX O0JIACTIX YEIOBEUECKOU NeATEIbHOCTH.

B pe3ynbTate 0CBOCHUS AUCLMIUIMHBI O0yYaIOIIMIACS TOJKEH YMETh!

+ BBINOJHATH apudMeTUUECKHE ACHCTBUS HaJ YHMCIIaMU, COYETasl YCTHbIE M MHUCbMEHHbIE
MpPUEMbl; HAXOJIUThb MPUOJMKEHHbIE 3HAYEHHUS BEIUYMH M MOTPEIIHOCTH BBIYMCICHUN
(aOcontoTHast W OTHOCHUTENbHAsA); CPABHMBATh YHUCJIOBBIE BBIPAKEHHUSA, HAXOAUTh 3HAUYEHUS
KOpHsI, CTENeHH, Jiorapudma, TPUTOHOMETPUUECKHX BBIPAKEHUW HA OCHOBE OINPEICIICHHUS,
UCIIOJIb3Ys MPU HEOOXOAMMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA; MOJb30BATHCA MPUOTUKEHHOU
OLICHKOM IPU NPAKTUYECKUX PACUETAX;

+ BBINOJIHATH MPeoOpa3OBaHUS BBIPAXKEHUH, NpUMEHssT GOpPMYIbl, CBS3aHHBIE CO
cBoiicTBaMu cteneHei. JlorapupmoB, TpUTOHOMETPUYECKUX (DYHKIIMIA;

+ BBIYHUCIATH 3HAYeHUE (YHKUUN MO 3aJaHHOMY 3HAYEHUIO apryMEHTa NP Pa3IMYHbIX
croco0ax 3aianus PyHKIIUY;

+ UCMoNb30BaTh MOHATHE (PYHKIIUU JJI OMUCAHUS U aHAIM3a 3aBUCUMBIX BEJIMYHH;

+ HaxoJUTh MPOU3BOIHBIC MIEMEHTAPHBIX (PYHKIIHIA;

+ UCIoJIb30BaTh NMPOU3BOAHYIO AJI U3YUEHHUS] CBOMCTB (DYHKIMUA U TTOCTPOCHUS TPa(UKOB;

+ [OpUMEHSTh NPOU3BOJAHYIO Ui MPOBEACHHS TNPUOIMKEHHBIX BBIYMCICHHUM, pelaTh
3aJlayu MPUKIIAIHOTO XapaKTepa Ha HaXO0XK/IeHWE HAauOOJBbIIEro 1 HAMMEHBIIIETO 3HAYEHUS;

+ BBUHUCIATH B MPOCTEMIINX CIIydasX IUIOMATAd M OOBEMBI C HCIOJIb30BAHUEM
OIIPENEIIEHHOI0 UHTErpaia,

+ pemarb panMoHaNbHBIE, I[TOKa3aTelbHbIE, JOrapu@MUUYECKue, TPUTOHOMETPUUECKUE
YPaBHEHUS, CBOAAIIMECS K JIMHEWHBIM U KBaJpPaTHBIM, a TAK)KE aHAJIOTMYHBIE HEPABEHCTBA U
CUCTEMBI;

+ wucnosb30BaTh rpadUueCcKUil METO PEIICHUsT YpaBHEHUN M HEPAaBEHCTB; M300pakaTh Ha
KOOPAVMHATHOM IUIOCKOCTM PpELICHUS ypAaBHEHUM, HEPABEHCTB, W CHCTEM C JBYMs
HEU3BECTHBIMU;

+ COCTaBJISATH U peuiaTh YpaBHEHUS W HEPABEHCTBA, CBS3BIBAIONINE HEU3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM YUCJIE IPUKJIAIHBIX) 3a7a4ax;

+ pewmaTh mpocTelie KOMOMHATOPHBIE 3aJauyd METOJOM Iepebopa, a Takke ¢
UCIOJIb30BaHUEM M3BECTHBIX (DOPMYIT;

+ BBIUUCIATH B MPOCTEHUIINX CIy4yasX BEPOSITHOCTH COOBITUH Ha OCHOBE MOJCYETa YHCia
HCXOJI0B;

+ pacmos3HaBaTh Ha uepTekax M MOJAENAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpeXMEpHble OOBEKTHl C UX ONHCAHUSIMHU, H300paKEHUSMM; OINUCHIBATh B3aUMHOE
pacroJIO)KEHHE MPSIMBIX M IJOCKOCTEW B MPOCTPAHCTBE, apryMEHTHUPOBATH CBOM CYXIECHHS 00
OTOM pPACIIOJIOKEHHH; AHAIM3UPOBATh B MPOCTEHIIMX CiIy4dasX B3aMMHOE pPaCHOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

+ u3o0paxaTb OCHOBHbIE MHOTOTPAHHUKH U KPYIJIbIE Teja; BBINOJIHATH UYEPTEKHU IO
YCIIOBUSM 3a/1a4;

+ cTpouTh mpocTeiime cedeHus Kyoa, Ipu3Mbl, MUPAMUIBI, PEIIAaTh MIAHUMETPHYECKHUE U
NPOCTEHIINE CTEPEOMETPUUYCCKHE 33Jaudl Ha HAXOXKICHHE T€OMETPHYECKMX BEIUYMH (IITUH,
YTIJIOB, TIJIOMIA/Ie, 00bEMOB);

+ UCHOJB30BaTh MPHU PEUICHUH CTEPEOMETPUUYECKUX 3a]ad MJIaHUMETpHUUecKHe (PaKThl U
METO/IBI;



+ IMPOBOJAWTDL JOKA3ATCIIbHBIC PACCYKIACHHWA B XOAC PCUICHUA 3aaa4.

Pe3yabTarhl 0CBOCHUA YUeOHOM TUCUMILINHBI
OcBoeHue conepkaHus yu4eOHOM NTUCIUIUINHBI «MaTtemaTukay obecreynBaeT
TOCTIKEHUE CTYICHTAMU CJICAYIONIUX Pe3)ibmanos.

L] auunocmmuuix:

- c(hopMUPOBAHHOCTH TPEACTABICHUA O MAaTEMAaTHKE KAaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEICTBE MOJICITUPOBAHUS SBJICHUI U TIPOIECCOB, UICSIX U METO/IaX MAaTEMATHKH,

- TIOHMMaHUE 3HAYMMOCTH MATEMAaTHKH I HAay4YHO-TEXHHYECKOTO TIporpecca,
c(hOpPMHPOBAHHOCTH OTHOIICHHS K MaTEMaTHKE KaK K 4aCcTH O0IIEYCIIOBEUECKON KYIbTYPhI
4yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MaTEMATHKHU, SBOJIIOIIMCH MaTeMaTHUCCKUX HJICH;

- pa3BUTHE JIOTHYECKOTO  MBINUJICHHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
ANITOPUTMUYECKON KYJIbTYpPbl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJMMOM JIJIst
Oynymeli mpodecCHOHATBHOW —JEATEIBHOCTH, I TMPOJODKCHHS O00pa30BaHHS W
caMo00pa3oBaHus;

- OBJIAJICHUC MaTEeMAaTHYCCKMMHU 3HAHUSAMHU M YMCHHSIMH, HEOOXOJIWMBIMU B
TIOBCETHCBHOM JKHM3HH, JUISI OCBOCHHSI CMEXKHBIX €CTECTBEHHO - HAYYHBIX JUCITUIUIMH W
JTUCIUIUIMH TIPO(PECCUOHAILHOTO IMKIIA, IS TOJy4YeHUs oO0pa3oBaHHS B 00JacTAX, HE
TPeOYIOMIHX YIITyOJICHHOW MaTEMaTUYECKOUN MOITOTOBKY;

- TOTOBHOCTHh M CIIOCOOHOCTH K 0Opa30BaHHUIO, B TOM YHCJIE caMOOOpa30BaHHIO, Ha
NPOTSKEHUU BCEH KU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHHUIO KaK
YCIIOBHUIO YCIIEITHOM MPO(eCcCHOHaNBbHOM 1 O0IIECTBEHHOM IEATETbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKONM M OTBETCTBEHHOM
NeSITENBHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3zoBaTelbHOM, OOIIECTBEHHO IIOJIC3HOM, Y4eOHO-MCCIIEIOBATeIILCKOW, IPOCKTHON U
JIPYTUX BUJAX JEATEIHHOCTH;

- OTHONIEHHE K MpPOECCHOHANBHON ACATEIBHOCTH KaK BO3MOXKHOCTH y4YacTHUS B
PEIICHUH TUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATIBHBIX MPOOIIEM;

] memanpedmemnupix:

- YMEHHE CaMOCTOATENIbHO OMNPENENATh LU JAEATEIbHOCTH U COCTaBIISThH IUIAHBI
NEATENIbHOCTU; CaMOCTOSITEIbHO OCYUIECTBISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
NEeATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOKHBIE PECYpChl JUIsl JOCTHXKEHHUS! IMOCTaBICHHBIX
1esel u peanu3anuu IUIAHOB JIEATeIbHOCTH; BBIOMPATh YCICITHBIE CTPATETUH B PA3TUIHBIX
CUTYyalusX;

- YMEHHE MNPOAYKTUBHO OOILIATHCS M B3aMMOJEHCTBOBATH B MPOIECCE COBMECTHOMU
NEATEeNIbHOCTH, YYUTHIBAaTh TMO3ULUU JPYTUX YYACTHUKOB JESATEIbHOCTH, 3(P(HEKTUBHO
paspeniath KOH(JIUKTHI,

- BIIaJICHHE HaBbIKAMM TO3HABATEIbHOM, Y4eOHO-MCCIIEIOBATENbCKON U MPOCKTHOMU
NEeATENIbHOCTH, HAaBbIKAMH pa3pelieHusi MpoodsieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOHMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a7ady, HTPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

-  TOTOBHOCTh M  CIHOCOOHOCTh K  CaMOCTOSITEJIBHOM  MH(OPMAIIMOHHO-
MO3HABATEIbHON JIEATENIbHOCTH, BKJIIOYasi YMEHHUE OpPHEHTHPOBATHCS B Pa3IUUYHBIX



MCTOYHHUKAX MH(POpPMALMK, KPUTUUECKU OLIEHHWBATh U HMHTEPIPETHPOBATH MH(OPMAIIMIO,
[IOJIy4aeMYI0 U3 Pa3IM4YHbIX HCTOYHUKOB,

- BJAJCHME S3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JJOTMYHO W TOYHO M3JIaraTtb
CBOIO TOYKY 3pEHU, UCIIOJIB30BATh aICKBATHBIE SI3bIKOBBIE CPELCTBA;

- BJAJICHUE HABBIKAMU I103HABATENIbHOM pe(JIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX IMPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, I'PDAHUI[ CBOETO
3HAHUs U HE3HAHHUsI, HOBBIX [I03HABATEIIBHBIX 3a7a4 U CPEACTB IUIsL UX TOCTUKECHUS;

- LEJNEeYCTPEMJICHHOCTh B MOMCKaX W MPUHATHUM pPEUIeHHH, cOOOpa3UTENbHOCTh U
UHTYyULUS,

- Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTABICHUN; CIOCOOHOCTh BOCHPUHUMATh
KpacoTy U FTapMOHHUIO MUPA;

] npeomemmnupix:

- chOpMHUPOBAHHOCTh TIPEACTABICHUNA O MaTeMaTHKe KaK 4YacTh MHPOBOMU
KyJIbTYpbl M MECT€ MaTeMaTHKA B COBPEMEHHOW IMBWJIM3AIMU, CHOCO0ax OMUCAHUS
SIBJIECHUM peajibHOI0 MUpPa Ha MATEMAaTUYECKOM SI3BIKE;

- cOpMHPOBAHHOCTh TMPEACTABICHUM O MATEeMAaTHYECKUX TOHATHUSAX  Kak
BAKHEHIIIMX MATEeMaTUUYECKHUX MOJIESIX, MO3BOJISIIOIIMX OINKUCHIBATH M HW3Y4aTh pa3HbIC
NpOIECChl U SIBJIEHHUS; TOHMMAaHUE BO3MOXKHOCTH AKCHOMATHUYECKOTO MOCTPOEHHUS
MaTeMaTUYECKUX TEOPHI;

- BJAQJCHHME METOJaMM JOKAa3aTeJIbCTB U aJIrOPUTMOB PEIICHUS, YMEHUE HX
PUMEHSTh, MPOBOJIUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJ€ PEUICHUS 3a1a4;

- BJIAJICHHWE  CTAHJAPTHBIMM  [pPUEMaMU  pELICHUA  PALUOHAIBHBIX U
UPPALMOHAIIBHBIX, TOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM; HUCIIOJIb30BAaHUE F'OTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHUCIE
IUTs1 TIOMCKA IYTU PELIEHUS] U WIUTIOCTPALMU PELICHUS] YPABHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTH TPEACTABICHUIA OO0 OCHOBHBIX MOHATHUAX MAaTEMAaTUYECKOTO
aHanM3a M HMX CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepU30BaTh MOBeneHHE (YHKIUH,
UCIIOJIb30BAHUE MOJIYYEHHBIX 3HAHUM JIJI1 ONMCAHUSI M aHAIN3a peajibHbIX 3aBUCUMOCTEM;

- BIIAJICHUE OCHOBHBIMM TOHSTHUSIMH O IUIOCKUX M  HOPOCTPAaHCTBEHHBIX
reOMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOWCTBAaX; C(OPMUPOBAHHOCTh YMEHHS
pacro3HaBaTh T€OMETpUYECKHE (PUTYpPHl Ha dYepTekaxX, MOJICISIX U B PEATbHOM MHPE;
MPUMEHEHHE W3YyYEHHBIX CBOMCTB reomeTpuueckux ¢uryp u GopMyn s perieHus
F€OMETPUUYECKHX 337a4 U 33/1a4 C IPAKTUUYECKUM COJAEPHKAHUEM;

- c(OpMHPOBAHHOCTh TMPEACTABICHUA O TIPOIECCaX U SABICHUAX, HMEIOIIUX
BEPOATHOCTHBIA  XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIBHOM MHpE,
OCHOBHBIX IIOHATHSX JJEMEHTAPHOW TEOPUM BEPOSTHOCTEM; YMEHUW HAxXOAUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUM B MPOCTEHIINX MPAKTUUECKUX CUTYyaLUsIX U
OCHOBHBIE XapAKTEPUCTUKH CIIyHYalHBIX BEJINYNH;

- BJAJCHHME HABBIKAMH HCIOJIb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX IMPOrpamMM IMpH
PELICHNH 33]1a4.

2. CTPYKTYPA H IPUMEPHOE COAEP)KAHHUE
YYEBHOU JUCHUIIJINHBI «MATEMATHUKA»

2.1. O6beM y4eOHOH TMCHUIIMHBI H BU/IbI YUeOHOii padoThl



[Ipu peanuzanmu  cojepkanusi  0oOmIe0Opa3oBaTENbHON  y4eOHOM  JAUCIUTUIUHBI
«MatemaTtuka: anreOpa W Havaja MaTeMaTHUECKOTO aHajiM3a; TEOMETpHUs» B IMpeaenax
ocBoeHus OIIOII CITO na 6a3e OCHOBHOIro 0OILIEro oOpa3oBaHUS C IMOJYYEHHEM CPEIHETO
obmero ooOpazoBanust (IIIICC3) wakcuManbHas ydeOHas Harpy3ka OOyYarOIIHXCS
cocrapisiernio crneunanpHocTsIM  CIIO  Texnumueckoro mnpodpunsts — 351 wac. M3  Hux
aynutopHas (o0si3aTesbHAsl) HArpy3ka OOYy4YaroIIMXCs, BKJIIOYAash MPAKTUYECKHUE 3aHSATUS, —
234 yaca; BHeayIUTOpHAsl CaMOCTOsITeNIbHAsS paboTa cTyaeHTOB — 117 4acos.

MakcumainbHas yueOHast Harpy3ka (BCero) 357

OO6si3aTenpHas ayaUTOpHAs yueOHas Harpy3Kka (JEeKIuu 234
U TIPAKTUUYECKUE 3aHSITHUSA )

BaeayauTtopHas camoctositenbHas padboTa 113
oOyuatorierocs (BCero)

Nroropas arrecranus B hopMe dK3aMeHa

2.2. COJIEP)KAHUE YUYEBHOM JUCHUTIINHBI

BBenenue
MaremaTiika B HayKe, TEXHHKE, SKOHOMHUKE, HWH()OPMAIIMOHHBIX TEXHOJOTHIX M

NpakTHYecKo JnestenbHOCTH. Llenm u 3agauM W3ydeHHs] MaTEeMaTHUKUA TIPU  OCBOEHUH
npodeccuii CI1O u cnennanprOcTer CIIO.

AJI'EBPA
Pa3Butue noHATHA 0 YHCJTIE
Ienbie u panoHaIbHBIC Yncia. JlelicTBUTENbHBIC Yucia. [lpubausicenisle 8bI4UCTIEHUS.
Komnnexcuwvie yucna.

KopHu, crenenu u gorapu@pmbi

Kopuu u crenmenn. KopHu HaTypajabHON CTENEHUM M3 4YMCIA U UX cBoiicTBa.CTeneHu

CpallMOHAILHBIMU TTOKa3aTeIsIMU, UX CBOKCTBA. CTENEHU C AEMCTBUTEIbHBIMU ITOKA3ATEIISIMHU.
Ceolicmea cmenenu ¢ 0elcmeumeibHblM NOKa3ameem.

Jlorapudgm. Jlorapudpm yucaa. OcHoBHOE JorapudMuIecKoe TOXaAeCTBO. JlecaTHIHbICH
HaTypaiabHbie JorapudMmbl. [lpaBmna neiictBuit ¢ jorapudmamu. Ilepexoq x HOBOMy
OCHOBAaHHIO.

IIpeoOpa3oBanue ajnredpanyeckux Boipaxenuii. [IpeoOpazoBanue parmoHa bHbIX,Up-
PaIMOHANIBHBIX CTEMEHHBIX, TTOKA3aTeIbHBIX U JOTaPU(PMUYECKUX BRIPAKESHUH.

Ilpakmuueckue 3anamus
ApudmeTnyeckre AEUCTBUA HAJA YUCIAMHU, HAXOXKJICHUE TMPUOIUKEHHBIX 3HAYCHUU

BEJIMYMH M TIOTPEIIHOCTCH BBIYHMCICHUH (AOCOMIOTHOH W OTHOCHUTEIIBHOM), CpaBHECHHE

YUCJIOBBIX BBIPAXKECHUM.
Brrunicnenue u cpaBHeHUE KOpHEN. BhINoIHEHNE pacyeTOB C pauKAIAMMU.



Pemienue wuppauMOHAIBHBIX ypaBHeHHW. HaxoxaeHue 3HA4YEHUM CTENIEHEH C
panuoHaNbHBIMU MoKa3aTensiMu. CpaBHeHue creneHed. IlpeoOpas3oBaHMsl BBIpaXKEHHI,
cozep KaluX CTEIeHU. Pellienue noka3areapHbIX YpaBHEHUH.

Pemenue npukinagHbeIx 3aaad.

Haxoxnenue 3naueHunii jorapugma 1o Npou3BoJIbHOMY OCHOBaHUIO. Ilepexon oT ogHOrO
OCHOBaHMs K Jpyromy. Bbruucienue u cpaBHeHue jorapupmon. JlorapudpmupoBanue u
IIOTEHIIUPOBAHUE BBIPAKECHUM.

[TpuOnuxeHHbIe BBIYUCICHHS U PELICHUS TTPUKIAIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEHUN.

OCHOBbBI TPUTOHOMETPUHA
OCHOBHBIC IOHATHUA
Pannannas mepa yria. BpamarensHoe aeukeHne. CHHYC, KOCHHYC, TAHTE€HC U KOTAHT€HC
qyucna.
OcHoBHBIE TPUTOHOMETPHUICCKUE TOKACCTBA
@opmysl npuBeneHus. PopmyIsl cioxkeHus. PopMylibl yIBoeHUsT Dopmynvl nOJO-
BUHHO20 Y2]1d.

IIpeoOpa3oBanus NpoCTEMIINX TPUTOHOMETPHUYCCKUX BBIPAKCHU
[IpeoGpazoBanre CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B MPOU3BEICHHUE U
IIPOU3BENICHUS B CYMMY. Boipasicenue mpucoHomempuieckux OyHKyuil uepes maHeenc

NOJIOBUHHO20APCYMEHMA.

TpuronoMmerpuyeckue ypaBHEeHUS M HEPABEHCTBA

[IpocTenmme TPUTOHOMETPUUECKUE YpaBHCHMUS. IIpocmeuwiue
MPUSOHOMEMPULECKUEHEPABEHCMEA.

OOpaTHble TPUTOHOMETPHYECKHE (PYHKIIUN. APKCUHYC,apKKOCHUHYC,apKTaHT€HC.

Ilpakmuueckue 3anamus
PannanHblil METOZT U3MEPEHUS YTJIOB BPAILEHUS U CBS3b C rpaaycHON Mepoil. OCHOBHbIE
TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIBI CIIOKEHHS, YIBOCHUS, TPEOOpa30BaHIE CYMMBbI
TPUTOHOMETPUYECKUX QYHKIIMN B MPOU3BE/ICHNE, TPEOOPa30BaHKE MPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIUN B cymmy. [IpocTeiimme TpuroHoMeTpudecKue
YpPaBHEHUS U HEPABEHCTBA.
OO0patHble TPUTOHOMETPHYECKUE (PYHKIIUU: aPKCUHYC, apKKOCHUHYC, apKTAaHTEHC.

DyHKIUU, X CBOICTBA U rpadukun

DyHKIUH. Oo6mactpb ONPENEICHUSA 151 MHOKECTBO 3HA4YECHUI;IpaduK
byHKIIMH, TOCTpOeHUE TpadUKOB (PYHKITUH, 3aTaHHBIX PA3ITUIHBIMUA CITOCOOAMH.

CaoiicTBa GyHKIuUn.
MOHOTOHHOCTb, Y€ THOCTh, HEUETHOCTH,0TPAHNYCHHOCTh, IEPHOUIHOCTb. [TpomexyTkn

BO3pacTaHWsl W YyObIBaHWS, HAWOOJbIICe W HAWMCHBIIECEC 3HAYEHHS, TOYKH OHKCTPEMyMa.
I'paduueckas wuHTEepnperanus. IlpuMepbl (QYHKIMOHAIBHBIX 3aBHCUMOCTEH B pealIbHBIX
mporieccax M sIBJIeHUSIX. ApudmeTnueckue onepanuy Hag QyHKIIHSIMHU.

Cnoxuast GyHKIMs (KoMIo3utwst). [lonsamue o HenpepvleHOCmu QyHKYUU.

Oopatnble dyukuuu. Obracms onpedenenuss u 06aACMb 3HAYEHUU 0OPAMHOU
dyukyuu.l pagux oopamuoil pyHkyuu.



CTeHeHHbIe, Nnoxra3aTeJibHbIe, JIOFapI/I(l)MI/I‘IECKI/Ie H TPUTOHOMETPHICCKHUEC

¢pynkuuu. O0paTHbIe TPUTOHOMETPHUYECKUEe PyHKIIMH
Onpenenenust pyHKUUN, X cBoWCTBA U rpaduku. [IpeodpazoBanus rpadukos.
[lapannenbHbIi IEPEHOC, CAMMETPHUSI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPUS
OTHOCHUTEJIBHO Hayajia KOOPAHHAT, CHMMETPHUSI OTHOCUTENIBHO MPSMOH Y = X, pacTsKEHHE U
CXKaTHE BIOJIb OCEH KOOpIAMUHAT.
Ilpakmuueckue 3anamus
[IprmMepbl 3aBUCHMOCTEN MEXIy MEPEMEHHBIMH B PEAJbHBIX MPOLIECCaX M3 CMEKHBIX
muctuiuind.  Onpenenenune  ¢QyHkuuid. [loctpoeHne U yteHwe rpa@ukoB  (QyHKIMA.
Uccnenosanne pynkiuu. CBOMCTBa TUHEHHOM, KBaApaTUUHON, KYCOUYHO-TUHEHHON U APOOHO-
nuHeitHo ¢yHkuui. HenpepbeiBHbie u nepuoauveckue (yHkuuu. CBoicTBa W Trpaduxu
CHUHYyCa, KOCHHYCa, TaHreHca W koTaHreHca. OOpaTHble QyHKIMU U uX rpapuku. OOpaTHbIe
TpuroHomerpuueckue QyHkiuu. [IpeoOpazoBanus rpaduka Qynkuauu. [apmoHHueckue
kosiebanus. [Ipuknagnsle 3agaun.
[TokazatenbHble, JorapupmMuUecKrue, TPUrOHOMETPUUECKHE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBaresbHocTH. CriocoObl 3a1aHKsI U CBOWCTBA YMCIIOBBIX MOCIJIEIOBATEIBLHOCTEM.

llonamue o npedene nociedosamenvrHocmu. Cywecmeosanue npeoeid MOHOMOHHOU
o2panuienHou nocnedosamenvrHocmu.CyMMUpOBaHUE
nocieaoBaresnbHOCcTel. beckoHeuHOyObIBaOIIas reOMETpUYECKast MPOTPECCHUS U €€ CyMMa.

IlpousBognasi. IlonsTe o0 TPOM3BOAHON  (PYHKIHUM,e€ TEOMETPUUCCKUUA U
duznueckuiicMpIc. YpaBHEHUE KacaTenbHOW K Tpaduky dyukuuu. [IpomsBojHBIE CyMMBI,
Pa3HOCTH, TPOU3BEACHHs, dYacTHbIEe. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX (HYHKIIHIA.
[IpumeHeHne MNPOU3BOAHOW K HCCICAOBAHMIO (PYHKIMH U TOCTPOCHUIO TpadUKOB.
IIpouzeoonvieobpamuotl GyHKyuu u KomMno3uyuu GyHKyuu.

[IpuMepbl HCMONB30BaHUS TPOU3BOAHOM I HAXOXKACHUS HAWIYYIIEro peuieHus B
NPUKIAIHBIX 3ajadax. BTopas NpousBojHAs, €€ TeOMETPUYSCKHH W (U3UYCCKUA CMBIC].
Haxoxaenune ckopocTu A mpoiiecca, 3a1aHHoT0 (opMyIon U TpadUuKoM.

IlepBooOpa3Hass u wuHTerpaj. IIpumMeHeHue oOmNpeneseHHOro HWHTerpana i
HaXOXJCHUSIUIOMIAAN  KpPUBOJUHEWHON  Tpamemuu. @opmyna  Hprorona—IJleliOHuIa.
[Tpumepbl TpUMEHEHHS] HHTETpaIa B PU3UKE U TEOMETPHH.

Ilpakmuueckue 3anamus

YucnoBasi MOCIEIOBATENIBHOCTh, CIOCOOBI €€  3a/laHds, BBIUKCICHUS  YICHOB
MOCJIEA0BATEIILHOCTH. [Ipenen MOCJIEA0BATEIIBHOCTH. beckoneuno yObIBaroLas
reoMeTprUYeCKas IpOrpeccusl.

[Ipon3BoaHAs: MEXaHUYECKUN U T€OMETPUYECKUIN CMBICIT IPOU3BOJHOM.

VYpaBHeHne KacateiabHOW B oOmiem Buze. [IpaBuna u opmynsl auddepennmpoanus,
TaOJIMIIa TIPOM3BOJHBIX dJIeMEHTapHbIX (GyHKIui. MccnenqoBanue GYHKIIMU C TTOMOIIBIO
npou3BogHON. HaxokneHue HauOONbIIEro, HAWUMEHBIIEr0 3HAYEHUS M IKCTPEMAJIbHBIX
3HAYeHUI (QYHKIUH.

Nurterpan u nepBoodpaznas. Teopema Hetotona—IJleitonuna. [Ipumenenune unterpana K
BBIYUCIICHUIO (PU3UYECKUX BEJIMYUH U TUIOIIACH.

YPABHEHUMSA U HEPABEHCTBA



YpaBHenus " CHCTEeMbI YPABHEHMUI.
PaunonanbHble, UppalIMOHATIbHBIC, I0KA3ATEbHBIEM ~ TPUTOHOMETPUYECKHE YpPaBHEHUS U
CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUN, HEPABEHCTB, CUCTEM.

OcHoBHBIE NpUEMBbl HX pelieHus (pa3ioKeHHEe Ha MHOXKUTENIH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IPAPUUECKUI METON).

HepaBeHncrsa. PanmonanbHble, uppalioOHaIbHBIE, 10KA3aTEIIbHBIE
umpu2oHomempuieckue HepaBeHCTBA.OCHOBHBIE IPUEMBI HX PEIICHUS.
Hcnonb3oBaHue CBOMCTB M rPpapuKOB (PYHKUMH NIPU PeLICeHUN YPAaBHEHHH U
HEPaBEHCTB.
Meron untepBanoB.M300paxkeHne Ha KOOPJIMHATHOM TIUJIOCKOCTH MHOMXECTBapeuIeHu
YPaBHEHU U HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.
Ilpuxnaonwvie 3a0auu
IIprMeHeHre MaTeMaTUYEeCKUX METOIOB ISl PELLIEHUS CONEP/KATENbHBIX 3a/1a4 U3
Pa3IUYHBIX 00JIaCTe HAYKU U MIPAKTUKH.
WNHTtepnperanus pe3ynpTara, yueT peajibHbIX OTPaHUYCHUH.

Ilpakmuueckue 3anamus

Kopnu ypaBuennii. PapHocunsHOCTh ypaBHeHHi. [IpeoOpa3zoBanue ypaBHEHHIA.
OcHoBHBIE TPUEMBI pELLICHNs YpaBHEHUH. Pelienne cuctem ypaBHeHui. Mcnonb3oBaHue
CBOWCTB U rpauKoB QYHKIUHN 1715 peLIeHUs] YPaBHEHUN U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUSA BEPOATHOCTEN
JyieMeHThl KOMOMHATOPUKH
OcHOBHBIE TIOHATHA KOMOMHATOPUKH. 3aJayd Ha TMOJCYET YHUCIAa pa3MeNIeHHH,
IepeCTaHOBOK, codeTaHui. Pemienne 3agau Ha mepebop BapuwanToB. dopmyma OmHOMaA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KOd(hdumrerToB. Tpeyronsuuk [Tackans.
JJIeMeHThI TEOPUH BEPOATHOCTEN
CoObiTHE, BEpOSTHOCTh COOBITHS, CIOXKEHHE U YMHOXKEHHE BeposTHOcTeH. [lomamue
oHe3zasucumocmu coovimui. JJucKkpemuas CayuanHas GeluduHda, 3aKOH ee pacnpeoeieHusl.
Yucnosvle xapakmepucmuky OUCKPEMHOU CAVYAUHOU seauyunsl. [lonamue o 3akone OOIbUUX
yucer.
JIeMeHTBbI MATEMATHUYECKON CTATHCTHKH
[IpencraBnenre qaHHBIX (TaOIUIIBI, TUATPAMMBI, TPA(UKN), ceHepanbHAsi COBOKYNHOCMb,
8b100pKa, cpednee apugmemuueckoe, meouana. llonsmue o 3a0auax mamemamuyecKkoll
CMamucmuKuy.
Pewenue npaxmuueckux 3adau ¢ npumeHeHuem 8eposmHOCHHbIX MEMOO08.

Ilpakmuueckue 3anamus

HcTtopust pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH W CTATHCTHKU W UX POJb B
pasTUYHBIX chepax UYeIOBEUECKOW ku3HeaesTeNbHOCTH. [IpaBmma xomOuHaTOpuku. Pemenue
KOMOUHATOPHBIX 3a7ad. Pa3Melenusi, codetanuss W mnepecraHoBku. buHoMm HbioToHa u
TpeyrosibHUK [lackans. [Ipuknanseie 3anaun.

Knaccuueckoe ompenesieHre BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpeMa O CyMME
BepoATHOCTEN. Brruncnenune BepostHocTen. lIpukitannsie 3amaun. IIpeacraBieHne 4nCIOBBIX
naHHbIX. [[puknagneie 3agaumn.



I'EOMETPUA

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

B3anMHOE pacnonokeHue AByX IHMPSAMBIX B IpOCTpaHCTBe. l[lapajuienbHOCTH NpsIMON U
mockocTd. IlapamienbHOCTh TIOCKOCTEN. llepneHANKYISIpHOCT MNPSAMOW M IIOCKOCTH.
IleprieHauKyJIAp ¥ HAKJIOHHAsA. YTOJI MEXKAY NPSAMOM U INIOCKOCTHIO. [IByrpaHHbIii yroa. Yroiu
MEKy TUIOCKOCTAMU. [lepneHaIuKyISpHOCTh IBYX IIJIOCKOCTEN.

['eomeTpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: MapauUIebHBIA MEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapamnensHoe mpoekTupoBanue. [lrowadb opmozonanvhol npoexkyuu. V3o0paxeHue
POCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHMKH
Bepmmnsl, peOpa, rpaHu MHOTOTpaHHUKa. Paseepmra. Muozozpanmsie yenvi. Boinykivle
MHo2oepanHuxu. Teopema Junepa.
[Tpusma. lpsimas u naxnonnas npusma. [lpasunsuas npuszma. [apamnenenunen. Kyo.
[Tupamupa. [IpaBuiibHas nupamuaa. Y ceueHHas nupamuaa. Terpasp.
Cummetpuu B KyOe, B mapajuienenunesie, B mpusMe u nupamuae. Ceuenus Kyoa,
MPU3MBI U THPAMUJIBI.
[IpencraBnenre O TNpaBUIBHBIX MHOTOTPaHHHMKAx (TeTpadjpe, KyOe, OKTadiape,
NOIEKa’IpE U UKOCABPE).

Tesa 1 NOBEPXHOCTH BpalLlleHH I
[lumuaap u KoHyc. YceueHHBIH KoHyc. OCHOBaHHWE, BBICOTAa, OOKOBasi MOBEPXHOCTH,
oOpa3yromias, pasBepTka. OceBble CEUCHHUS U CEUCHUs, TapasuIeIbHbIe OCHOBAHUIO.
[Tap u chepa, ux ceuenus. KacarenpHas mI0CcKoCTh K cdepe.
N3mepenus B reomerpuu
O6beM u ero uamepenue. MuterpanpHas hopmyiia oobema.
®opmynbel 00beMa KyOa, TPSIMOYTOJBHOTO TapajuleeluIena, MPU3MbI, IHIHHAPA.
dopmynbel 00beMa TUPAMUILI U KOHyca. DopMysbl TUIOMIAIN TIOBEPXHOCTEH IMIIMHIPA U
KoHyca. @opMyJsel 00BeMa I1apa M TIoaau chepsl.
[Tono6ue Ten. OTHOMICHUS TUIOMIA/EH TOBEPXHOCTEH  00HEMOB MOAOOHBIX TE.

KoopauHaTbl M BEKTOPbI

[IpsimoyronpHas (AekapToBa) CUCTEMA KOOPJIMHAT B IIpocTpaHCcTBE. DPopMyJia pacCTOSHHUS
MEXIy ABYMs TOUYKaMH. Y paBHEHUS cPepbl, niockocmu u npsamotl.

Bekropsl. Moaynb BekTtopa. PaBeHCTBO BeKTOpOB. CIllOKEHHE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha 4ucio. PaznojkeHne BEKTOpa MO HAIpaBICHUSAM. YTOJI MEXKIY AByMS BEKTOpaMH.
IIpoekuus BekTopa Ha ock. KoopanHaTel BekTopa. CKaasipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonbs3oBaHue KOOPAMHAT U BEKTOPOB MPU PEUICHUH MATEeMaTHYECKUX U MPUKIAJIHBIX
3a/ad.

Ilpakmuueckue 3anamus
[Ipr3Haky B3aMMHOIO pACHOJIOKEHHSI NPSAMBIX. YTOJI MEXAy HOpsMbIMH. B3aumHoe
PaCIIONIOKEHHUE TIPSMBIX M IUIOCKOCTEW. [lepneHauKyisip U HaKkJIOHHAs K IUIOCKOCTH. YTOI



MEXAY MPAMON U IUIOCKOCThIO. T€opeMbl 0 B3aMMHOM PACIIOJIOKEHUH MIPAMON U IIIOCKOCTH.
Teopema 0 Tpex NEpHEHIUKYIAPAX.

IIpu3Haky U CBOMCTBA NAapaJUICIbHbIX U NEPICHAUKYIAPHBIX INIOCKOCTEN. PaccTossHue ot
TOYKHM J10 IUNIOCKOCTH, OT IPSIMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXKAY TUIOCKOCTAMU, MEXKIY
CKPEIIMBAIOLIIUMUCS TPSIMBIMH, MEKY MPOU3BOIBHBIMUA (PUTYypamMu B IPOCTPAHCTBE.

[lapannenbHOE€  MPOEKTHPOBaHWE U  €ro  cBoiicTBa. Teopema o0  naowaou
OpPMO20HANLHOUNPOEKYUYU MHO20Y20IbHUKA. B3aNMHOE  pPacloIOKEHUE IPOCTPAHCTBEHHBIX
uryp.

Paznuunbpie  BuAbl  MHOrorpaHHukoB. UMx  u3oOpaxkenus. CeueHus, pa3BEpPTKU
MHOTrOrpaHHuKkoB. Ilnomane moBepxHocTu. Buael cummerpuii B mpoctpaHcTBe. CHMMETpHS
TEJ BpallleHUs] | MHOTOTPaHHUKOB. Boluucienue miomaaeil 1 00beMoB.

Bexrtopsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucrema KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKpYKHOCTH, chepsl, mIockocTH. PaccTosinue Mexay Toukamu. JlericTBus ¢
BEKTOpPAaMH, 3aJJaHHBIMU KoopAuHaTaMu. CKaJIIpHOE MPOU3BEAEHUE BEKTOPOB. BekTopHOE
YpaBHEHUE NPSAMOU U IIIOCKOCTH. VI CIIOIb30BaHNE BEKTOPOB IIPU 10KA3aTEIBCTBE TEOPEM

CTEPEOMETPHH.

JInsi BHEAyAMTOPHBIX 3aHATHUN CTYAEHTAM Hapsy C pEIICHUEM 3a7ay U BBINOJIHCHUS
MPAKTUYECKUX 3aJaHui MOKHO TMPEJIOKUTh TEMbl HCCIIEAOBATEIIbCKUX W pedepaTuBHBIX
paboT, B KOTOPBIX BMECTO CEPHIl OTIEIbHBIX MEJIKUX 33Jlad W YNPAKHCHUH MpensiaratoTcs
CIOKETHBIC 3aJlaHusl, TpeOyrolue IJIUTEIbHON pPaboThl B paMKax OJHOM MaTeMaTUYeCKOM
CUTyaIluu. JTU TEMbI MOTYT OBITh KaK MHAWBUIYaJTbHBIMU 33JIaHUSIMU, TaK U TPYIIOBBIMU ISl
COBMECTHOT'O BBLIIIOJIHEHUS UCCJICIOBAHUS.

Ilpumepnvie memot pedhepamog (00K1a008), ucciedo8amenbCKux nPoeKmoe

HenpepoiBHbie 1podu.

[IpuMeHeHNe CIOKHBIX MMPOLEHTOB B 3KOHOMUYECKHX PaCUeTaXx.
[TapamnenbHOE MPOEKTUPOBAHUE.

CpenHue 3Ha4eHusl U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a1anue npsiMbIX U IIIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHrne rapMOHUYECKUX KOJICOaHHIA.

['paduueckoe penieHne ypaBHEHUN 1 HEPABCHCTB.
[IpaBuiibHBIEC U OTYNPABUILHBIE MHOTOTPAHHUKH.
Konunueckue ceueHus: 1 UX NPUMEHEHUE B TEXHUKE.
[Tonsitre nuddepennnana u ero TPUIOKESHHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyu.

HccnenoBanne ypaBHEHH U HEPABEHCTB C ITAPAMETPOM.

N T Y Yy O B O



2.3. MpumepHbIiA TEMAaTUUYECKMW NN1aH yY4ebHO ANCLUUNNNHDI

«Martematuka»
HaumeHoBaHue CopeprkaHue yuebHOro martepuana, O6bem
pasaenos untem camocrtosaTenbHan pabora yacos YposeHb
obyyaroumxcs 0CBOEHUA
Tema 1. 1
BeepeHue.
MaTemaTuKa B
HayKe u
NPaKTUYECKOM
AeATeNbHOCTH.
Lenn n 3agaumn
N3yyeHmn
MATEMATUKM B
yuperaeHuax
cno
Tema 2.Passutue 11
AoOHaSTUMa o vyucae
1)llensle 1 panOHAIbHBIE YKCIIA. 1
[eicTBuTenbHble 4nucna. 2)denctsua 2
Hag, 4ENCTBUTENBHBIMUW YNCAAMMN. 2
3)MpunbAnKEeHHbIE BbIYNCAEHMUS.
MorpewHoOCTN NPUBAUIKEHHDbIX
BblYUCNEHUN. [lecTBUA Hag,
NPUBAMNKEHHBIMU YNCNAMMWN.
4)PelueHne TpeyronbHUKOB. 2
5)KomnneKkcHble uncna. Anrebpaunyeckas
dbopMa KOMNAEKCHOTO YnUCAa.
6)JencTBnA C KOMNAEKCHBIMU YUCAaMMU
B anrebpanyeckon ¢opme.
CamocrosTenbHas pabota no reme
«Pa3BuUTME NOHATUA O YKUCner. 2
2




Tema 3.0OCHOBEI
TPUTOHOMETPHUU

40

1)CHuHyC, KOCUHYC, TAHT'€HC, KOTAHT'€HC.

I'panycHas u paguaHHas Mepa yria.
2)OCHOBHBIE TPUTOHOMETPHUECKHUE
TOKJIECTBA.

3)®opMyIibl IPUBEACHHUS.

4)CuHycC, KOCUHYC, TAHT'C€HC CYMMBbI U
Pa3HOCTH JIBYX YTJIOB.

5)®opmyiibl ABOMHOTO yriia. @opMyIibl
MIOJIOBUHHOTO yTJia.

6)PopMyJibl CyMMBI U pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUUECKUX
byHKIUH.

7)DPopMyIibl TpeoOpa3oBaHUs
pOU3BENICHUS B CyMMYy. DopMyJibl
NOHUKEHUS CTETICHH.
8)IIpeoOpazoBaHue MPOCTEHIIIHX
TPUTOHOMETPUYECKUX BBIPAKECHUM.
9)ToxecTBeHHBIE TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN
CamocTosiTesibHAs padoTa 1Mo Teme

«IIpeoOpa3oBaHMETPUTOHOMETPHUYECKHUX

BbIPAKEHH .

10)TpuroHomeTpuyeckme ¢yHKUUKN, KX
rpaduKkn 1M cBoncTBa (CUHYC, KOCUHYC).
11)TpuroHomeTpuyeckme ¢yHKUUKN, KX

rpadpuKmn u cBoMCTBa (TaHreHc,
KOTaHreHc).

12) ObpaTHbie TPUroHOMeTPUYECKMe
bYHKUMU, UX TPpadUKN U CBOMUCTBA
(apKCHHYC, apKKOCUHYC, apKTaHIeHC,
APKKOTAHTrEeHC).

13)MpocTeiimne TPUroHOMeTpUYECKne
ypaBHEHMUA.

14)PeweHne npocTenmnx
TPUFOHOMETPUYECKNX YPABHEHU.
15)PewweHne TPUroHoMeTpUYeCKmX
YPaBHEHWUI Pa3NIUYHBIMU METOAAMMU.
16)PeweHne cuctem

N




TPUTOHOMETPUYECKUX YPABHEHN.
17)PeweHune TPUroHOMeTpPUYECKMX
HEepPaBEHCTB.

18)PelieHne TPUroHOMeTpPUYECKMX
YPaBHEHUM,

CUCTEM TPUTOHOMETPUYECKMX
YPaBHEHUM,

TPUTOHOMETPUYECKNX HEPABEHCTB.
19)TpuroHomeTpuryeckas dopma
KOMMJIEKCHOIO Yncna.

20)[ecTBNA C KOMNAEKCHBIMUW YUCTAaMM
B TPMrOHOMETpUYEcKon Gopme.
CamocrosaTenbHana pabora no teme
«TpuroHomeTtpuueckme pyHKLUN.
PeweHue TpUroHomeTpu4ecKkux
YpPaBHEHUN».




11

Tema 4. KopHu,
cTeneHu

14

1)Crenenu ¢ paliioHaIbHBIM MOKa3aTeIeM 2
u ux coiictsa. 2)[IpeoOpa3oBanue
BBIPAXEHUHN COJIepKAILUX CTEIEHH C
palMOHAJIBHBIM MOKa3aTeJeM.
3)KopHU HaTypalbHOMN CTENECHH U3 YHCiia 2
u ux cBoictBa. [IpeoOpazoBanue
BBIPOKEHUN COJiepKaIIUX KOPHU
HATypaJlbHOU CTENEHHU.
4)TIpeoOpa3oBaHKe BRIPAKCHUMN 2
coJiepKalluX KOPHU U CTETICHHU.
5)Pemmenue uppanmoHalIbHBIX YPaBHEHUH.
6)Pemenue uppanmoHaIbHBIXHEPABEHCTB.
7)Pemenue uppanmoHaIbHBIX YpaBHEHUN 2
Y HEPABEHCTB.
CamocTosiTesibHAs padoTa Mo Teme
«CTeneHu M KOPHIW»
2
2
2
2
7
Tema 5. 18
lNokasaTenbHaa u
norapundmuyeckas

dyHKUMMN.




1)MokasaTtenbHaa ¢yHKUKMA. Ee cBOMCTBA
n rpadumKn.

2)lorapuom yucna, CBOMCTBA
norapmdmos.

3)Mpeobpa3oBaHMe norapnuPmuyecKmnx
BbIPaXKEHUN.

4)Norapndmunyeckas byHKUMA, ee
CBOMCTBA U rpaduK.

5)PewweHne nokasaTenbHbIX YPaBHEHWUA.
6)PeweHune norapndmmyeckmnx
YPaBHEHUN.

7)PeweHne cmMctem NoKasaTesbHbIX U
norapuPmMmyeckmx ypaBHEHUN.

S)PELLIeH Mne NoKasaTe/ibHbIX HEPABEHCTB.

9)PelueHne norapndmmnyecKkmx
HEepaBEeHCTB.

CamocroAaTenbHas pabora no teme
«Moka3saTtenbHaa u norapudmuyeckan

byHKLUN»

Tema 5.
IIpousBoaHas

40

1)®yHKIIMH, UX CBOMCTBA U TpadUKH
(moBTOpenue). 2)CnoxHas (QyHKIHS.
3)Iloctpoenue rpadukoB QYHKIUN C
MIOMOIIBIO TTPEOOPa30BaAHU.
4)[TocnenoBaTembHOCTS. [Ipemen
MOCJIEIOBATEIIbHOCTH.
S5)[Ipenen dynknuu. Beraucnenue
npenenoB QyHKITUH.

6)I1epBbIii 1 BTOpOI 3aMevaTeIbHbIC
MpEIebl.

7)HenpepbiBHOCTH pyHKIMU. Bubl TOYeK
pasphbiBa.

8)3aauu, MPUBOIAIINE K TOHITHUIO




Ipou3BOAHON. IToHATHE TPON3BOAHOM.
OcHoBHbI€ TpaBuia Tu(pPepeHInpOBaHUS.
9)BerumcieHre MPONU3BOIHBIX.
10)[Ipon3BogHAS CIIOKHOM (PYHKIIHH.
11)I[Tpown3BogHAS] TPUTOHOMETPHYECKHIX U
00paTHBIX TPUTOHOMETPUYECKUX
GyHKIUH.

12)Ipou3sBoHAas IOTapUPMHUUECKON U
MoKa3aTeabHON () YHKITUH.

13) 'eomeTpuvecKuii CMBICIT
npousBojiHOM. KacaTenbHas k rpaduxy
byHKIUY.

14) MexaHu4eCKHil CMBICIT TPOU3BOIHOM.
15) Bropas npousBoaHasi, ee
reOMETPUYECKUN U PU3NUECKHUI CMBICI.
16) I1pousBojHas B (U3MKE U TEXHHKE.
17) duddepeniman GyHKIUN.
18)[Ipusnak Bo3pactanus (YObIBaAHHS)
byHKIUY.

OkcTpeMyM GyHKIMU. BBITyKI0CTD
(BOTHYTOCTB), TOUKH TIeperuoda.

19) [IpuMeHeHHe MPOU3BOIHOMN K
uccienoBanuto Gyukmuu. [loctpoenue
rpadguka GyHKIHH O pe3yJbTaTam
UCCJIeIOBAHUSI.

20) Haubosnpliee 1 HAMMEHBIIIEE 3HAUCHHUS
byHKIIH.

CamocTtosiTeqbHAsi padoTa 1Mo TEMe
«IIpousBoaHas»




20

Tema 7. [Ipsamele u
IJIOCKOCTH B
IPOCTPAHCTBE

20

1)Akcnombl ctepeomeTtpun. Cneacteua
M3 aKCUOM.

2)B3anMMHOe pacnosioXKeHne NPAMbIX B
NPOCTPAHCTBE.

3)MapannenbHOCTb NPAMbIX U
naockocten. MapannenbHoOCTb
NNOCKOCTEMN.

4)MNepneHANKYNAPHOCTb NPAMbIX.
MNepneHaMKYyNAPHOCTb NPAMBIX U
NNOCKOCTEMN.

5)NepneHAnKynap n HakNoOHHaA.
Teopema o Tpex nepneHAUKyNApax
6)Yron mexay npAMon 1 NAOCKOCTbHO.
Yron mexagy n1oCKoCTAMM.
7)IIeprieHANKYIAPHOCTD IUIOCKOCTEH.
8)PelweHne 3a4a4 Ha B3aMMHO
pacnonoXeHne NpAaMbIX, MPAMbIX U
NNOCKOCTEN, NNOCKOCTEN B
NPOCTPaAHCTBE.

9)Napannenenunen, TeTpasap.
10)PeweHue 3a4a4 Ha napannenenunes,
n TeTpasap.

CamocrosTenbHas paborta no teme
«lMpamble n NNOCKOCTU B
npocTpaHcTee»




10

Tema 8. 6
Koopaunats! u
BEKTODbI
1)[dekapToBa cucTeMa KOOpAUHAT. 2
Paccrosinue mexay Toukamu.
Koopaunatel cepeunbl oTpeska.
2)BekTtopsl. [leiicTBusI HaJl BEKTOpAMHU.
3)Ucnoap30BaHKe KOOPIUHAT U BEKTOPOB
P PEIICHUN MAaTEMaTUUECKUX U 2
MPUKIIQIHBIX 3a7a4.
CamocTtosiTeqbHAasi padoTa 1Mo Teme
«KoopanHaThl 4 BEKTOPbI» 2
3
Tema 9. 20
MHOTOrpaHHHUKH
1)Muororpanauku. 2)I[Ipu3ma. 2
3)Ceuenue. [locTpoeHue ceueHui 2
MIPU3MBL. 2
4)PerieHue 3agad mo TeMe Mnpu3ma.
5)[MTupamuza. [IpaBunbHas mupamMua. 2
6)Pemenue 3ana4 no reme «llupamumga».
7)Y cedeHHas nmupaMuia. 2
Pemenue 3agau mo temMe «Y ceyeHHas
UpaMuIa». 2
8) IlocTpoeHne ceueHnii TupaMubl.
9)I1paBriIbHBIC MHOTOTPAHHUKH. 2
10)Pemenne 3amad mo teme «lIpaBuitbHBIC
MHOT'OTPaHHUKI
CamocTtosiTeqibHAsI padoTa 1Mo TEMe 2
«MHOrorpaHHMKW»
2
2
10

Tema 10.Tena

|OO




BpaweHNA U
NMOBEPXHOCTU TEN
BpalWleHnA

1)UnnumHgp.

2)KoHyc.

3)Wap n cdepa.

4)PeweHne 3agady no Teme «Tena
BpaLLeHMA».

CamocTrosiTeqbHasi padoTa 1o Teme
«Tesia BpanieHusi ¥ MOBEPXHOCTH TeJ
BpAIleHUS»

N NNNDN

Tema 10.
dNemeHTbl
KOMBMHATOPUKMN,
Teopum
BEPOATHOCTH

12

1)OcHOBHBIE MOHATHS KOMOMHATOPHKHI
2)3agauy Ha TOJCUET YKcia
MIEPECTAHOBOK, pA3MENICHUN, COUCTAaHUM.
3)CBoiicTBa OMHOMHHATBHBIX
koad¢unrentoB. TpeyronpHuk [lackans.
dopmyna 6mHOMa HBlOTOHA.
4)Cny4daifHO€ COOBITHE U €T0 BEPOSTHOCTb.
5)CnoxeHne U YMHOKEHHUE BEPOSITHOCTEM
6)Pemenue 3amau
CamocTtosiTeqbHAs1 padoTa 1Mo TEMe
«JIeMeHTbl KOMOMHATOPUKH, TEOPHH
BEPOSITHOCTH M MaTeMaTH4eCKOil
CTATUCTHKHN

Tema
10.ITepBooOpaznas
Y UHTETPaJL

18

1)MepBoobpasHada. 2)HeonpeaeneHHbIn
WMHTErpasn un ero CBOMCTBA.

BbluncneHune HeonpeaeneHHbIX
NHTErpasos.




3)UHTerpmupoBaHMe NOACTaHOBKOM.
4)UHTerpnpoBaHue Mo YacTam.
5)HaxoxaeHue HeonpeAaeneHHbIX
MHTErpanoB Pas3/IMyHbiMK cnocobamu.
6)3agaun, MPUBOJISIINE K TTOHSATHIO
onpeaeneHHoro uarerpaina. CBolcTsa
OITPEIIEIICHHBIX UHTErPAJIOB U UX
BBIYHCJICHHUE.

7)BbluncneHune onpegeneHHbIX
WHTErpanos.

8)BblumMcneHne nnowagen uryp ¢
NOMOLLbIO onpeaeneHHoro nHTerpana.
9)PeweHne 3a4ay GU3NKM C MNOMOLLbBIO
onpeaeneHHoro MHTerpana.
CamocroatenbHaa pabora no Teme
«MepBoobpasHan U UHTerpan»

Tema 11. 18
N3mepeHuna B
reomeTpumu
1)O6wem u ero usmepenue. MaTerpanpHas 2
dbopmyna
O6bema.
2)Dopmyna odobeMa KyOa,
PSIMOYTOJILHOTO TapasIIeIeUIIe a. 2

Pemenue 3agau.




3)®Popmyna oobeMa npusmel. Pemenue
3a7a4

4)Dopmyna oObeMa nuiInHapa. Pemenue
3ajad.

5)®Popmyna oobeMa nupaMuibl. Perenue
3ajad.

6)Dopmyna oobeMa koHyca. Perenue
3ajad.

7)Dopmyiibl 00beMa I1apa v MIoIaau
cdepsl. Pemmenue 3aay.

8)Pemenue 3a1a4 Ha KOMOMHAITUN
MHOTOTPaHHUKOB, (pUTyp BpamicHus,
cdepsl.

9)Penienune 3aa4 Ha HAXOXK/IEHUE
00EMOB TIOBBIIIICHHOTO YPOBHS
CJIOKHOCTH.

CamocTosiTesibHas padoTa mo Teme:
«A3mMepeHus B reoMeTpUM»

Tema 12.
dNemeHTbl Teopun
BEPOATHOCTEN U
MaTeMaTUYeCKoM
CTAaTUCTUKM
(npogonkeHue)

1)AncKpeTHas cnydaiiHaa BeNnYmHa,
3aKOH ee pacnpeneneHus.
2)4ncnoBble XapaKTePUCTUKM AUCKPETHOM
CNYY4alHOM BE/INYUHBI.
3)NpeactaBneHue AaHHbIX (Tabanupbl,
Anarpammel, rpadukn). FeHepanbHas
COBOKYMHOCTb, BbIOOpPKA, cpegHee
apudmeTUYeCcKoe, megmnaHa, moaa.
4)PeleHne NPaKTUYECKUX 38434 C
NPUMEHEHNEM BEPOATHOCTHbIX METOAO0B.
CamocrosTenbHas paborta no teme
«9N1eMeHTbl TeOPUN BEPOATHOCTEN U




MaTemMmaTUYeCKOU CTaTUCTUKU»

Bcero 357 yacos
AyauTtopHoM Harpy3ku 234 yacos

CamocronaTenbHoM paboTbl 113 yacos




XapaKkTepuCTHKA OCHOBHBIX BH/10B Y4eOHOM AeSITeJIbHOCTH CTYICHTOB
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F (ma ypoasme Yo is K e T |

BeeneHHe ClaH AR OMJIEHHE ¢ POIEE MATEMATHEH B HAVEE, TEXHHEE, SKOHOMHEE,
HE D0 A I OH HBIX TEX HOUTOCHAX B OIpEs THYSCHO i 308 TeIs HOOT H.
CiaEH AR OMITEHHE ¢ IEAME H 3808 TAM H HayT8HH A MAT SMATHHH TPH
oeeoeHHE Opapeccii CIIO o coemman keocTei CITO

ANMMEBPA
PazexTHE N0HATHA Brrmon HeHne & pr MeT et HE HX AeHcTEHN HAA THeIaME , C0eT a8
O WHCIT &

VOTHEL® H [THCEMEHH BI8 1T HeM L
HaxosaeHne IpHAT EeH HEIY 3HATEHHE BETH THE H TOCPIH o0 T &6
BRI THCTEH Ml {8000 THOH B OT HOCH TeNsHO M) ¢pa EHeH He THET OB RIY
EIEL PR E H .

HaxoxaeHne 0MIHG0E B 000 padoBAHHA X H BEIMTHCISHH AX (0THD -
CHTCHA KO BOEM [TVHETAM [T TPAM MEL )

Kop i, cTemeHH, JT0ra-

P

O3 H AR OMITEHHE ¢ TH0HATHEM HOPHA - CTeIe N, CBOMHCT B M Tk A5 -
HAJOE H MPAELTAME P BHSHHA HopHeil.

CIB0 Py JTH [ROE AH e O TS HI A KOPH A | CRoicTE BopHel. Bermemne-
HEH® o O BHSHHS EOPESH , BRIIOTHEH e T B A FH JEA TSN A KO .
[T peoiipa 308 AH BE THCI0ER X H O VKEEHHE X B EIFMOCH &HIH , 00 38psa-
LMK PR HE AT KL

BrImon HeHHe pACTETOR [T0 0 PMYyIIaM, COASPHAITHM i AL, OCY-
e T BILA S H 003003 M METS T00 30T 8H OB KE 1 ITp0 (]R8 308 &H A,
OnpegeleHde pAEHOCHIEHOCTH BERIPAEEHUH ¢ paadkanamu. Peme-
L& B [VRALL HO HA TR BT V8 B HEHH .

O3 AE OMITEHHE ¢ [OHATHeM CTEIe HH ¢ A8 cTHE TeIk HEIM [TOH &34 Te-
e .

HaxoxaeHHe 3HATEHHH CTEIEHHE, BEMOMEIYVA TPH HeOl N0 HMOCTH
HHCTRYMEH TATEH EIE CEACTEA.

JATHCLIEAHHE KODHA -0 CTeNeHH B BH A8 CTEISHH ¢ AP00HE] M IOk &
FaTeneM H Haoho poT .

o Py TH OB AH HE CRONCTE cTemeHel . BriaucaeHwe cTeneHel ¢ pa-
L]0 FLA T BERT M TDOE S8 TEITEM , BRI THOUT HEH I8 TTEE A K H FHATE HHA £Te-
[MeHH, Ca EHSHH S CTeneHet.

ITpeofipa 30E 4H e THCTOERI X H O VEESHHED Y BRI SHEH | &0 28 pem -
LMY CTEMeHH, O PHMeHAA CEOHCTES . PeIIeH e 0 KAZATEN EHEL Y YDA E"
&L FEEE .

(i3 AR OMITEHHE ¢ TTHHMEHeH HeM KOPHeH H CTemeH el IpH BEMHCIe -
HH M COEIHHY, ASTEHHH OT E3HEA B «HI0TOM CRIeHH s . Pemenne
[ BT AT HEY 3804 HA CITOHHES T PO IEHTE

Mpeofl padoBaH we aIre-
OpaHTECKH X BRI [ e il

Bermon Hesne 1 peod pado Ba HHN BRIPaA0EHH H, T pHMeHsHIe oy,
CEAZAHHEIY ¢0 CEBOHCTEAME cTeneHel o nora prdiso B,

OnpeaeneHde 0OMACTH 0O VETHMED 3HATSH HH Torapdd Hueckaro
BRI paceH HA. PeeHd e Torapip MEIeCKHE Ypa BHeHH i

CHOBR TPHINOHOMETPHH

(CHOBHEI® [MOHET HI

Hayuen e pagHAHHOMD METOAA HAMEDEHHA VITIOE B PAILEHEA 1
HX CEAZH ¢ rpagycHoil mepoil. Faofpas eHHe YIII0E B REEH A Ha
OF PAREHOCTH, COOTHSSEH IS BETHTHHEL VTJIA © 800 [MCio 0 SeHILEM.




IH.PHJ’!TEPH.'TIHH. AR HAREH B AR D AT T H OTY TR

ML e e (ma ypaasme e (s e T i )
0 MY T OB AH T8 O [RS8 & HH TR0 BO MET T WeC B 5 oy ee: (e i
ANA YTIOE TOEOPOTA H OETREN YIJ0E MFAMOY PO EHOND TREY DU BHE -
EA o 0FLACHEH e X BEFHMOCEAIH
(e HOBHELS TRHTDHOME&- ITpHM e HEHR S OCHOBH BIX TRHMDHO METRH TSCHE X TOH 38CTE ANA BRITHE -

TPHTSECEHE TOME ISCTEA

JUEH A SEHA TEHEE T PHro HO MeT R et X v HE I Mo 0 AH0H 13 HHx

[Ty el by BAEH WA TUHO- HayveHn e OCHOEHELE (b0 PRV TRH DOHO MET BHEH § (D0 a0y ITEL 00 H0EEEH 5,
CTEHITHX TPHMOHOMETPH- | vABDEHHA, Npe0ipaloBaHH A CVMMEL TRH MOHOMSTRHSCHE HX 0y eI H i
WECHKH X BRI 80 & H Hil B MpOHIBEASHHE H MOHIBEISHHA B CYMMY H T HMEHEH 58 [THH BEL-
WHCTEHHEH 3H8TEH HA TRHMNOHOMETRHTESCHOND BRIEAEH A H Y ITOLIpE-
HHA 00,
OQasaK oM IIeHHE 00 CEOHCTRA ME CHMMETPHH TOTEE Ha &4 HHTHOH
OEPYHHOCTH H OpHMEHSHHE HY A8 BERBOAA (POpMYI O PHESASHHA
[Tp ocT eliinm e TRHOHD- Pernesne o QopMyIIlaM B TRHMOHOMETRH TeCED MY EPVIY [IpoeTet-
NEETHE CEIDE Y [l BEH &- [IH X TRHCOHO METHEH WeCHH X VB HeHI .

HHA H M€ ade o irtaa

IMpuMmeneHR e 0O HX METOIA0E FEUEHHEA YRaBHeHHH (0 pHEegeHE & K
THHeHHOMY, HEAADATHOMY . METOA DEIT0MEHN A Ha MEOSHTETH . 38
MEH I TTEFEMEH HO ) ITpH [EIIeH HH THE DOH OM STRETEC X Y [AE HeE 1l .
W MEH e OT METATE Hi KPYTe [FEIIEH A TP0CTEHIITHE TRHH DOHOM&T]R-
WECHH X HE[BEHTTE

ApRcHEY C, &K BOCHHY ¢,
APETAHMEHT THCILE

(3 AKOMIEHHE ¢ [IOHATHEM O DATH EIX TRHMD HO MET [HITECH X JvE K-
LB .

HlayaeH e O psae TeHH H ApHCHEYCA , APE BOCHH VA . A DE TAHOSHCH
WHEI A, (POPM YVITHD BRAHIS X, H300pa 00 HHE Ha S0 HITEo i o pyrss-
HOCTH , TIE MEHSHDE T PEILEHE T Vi BH & HH 1

GVHEINH, HX CBOHCTEA H I'PAGHEHR

Py BB B .
[ToaATHE O HENpE PRIEHO-
CTH Y HEL I

O E AR OM TS ¢ [HOH ATHEM TP SHE O , T Me i M 38E HCH MOCTeH
MBS Y TDE M SR ME .

OQFHAKOMIISHHE ¢ OHATHEM CRapHES, OPEATEH Be TIEH BLaTTTEH -
HOCTH TOWHH Cpadoe ey doyvees e . O opeaenneH me 0o 4o ey Iie o=
cTeli el 3aBHCHMOCTH . BHAA &8 rpadi i . Bripa seHH e 1o iops yie
OAHOH e peMeHH Ol Tepes apyTHe.

O3 H AEOMITSHHS ¢ O e S e M W HE IHH, o YITHPD BAHHE 800 .
HaxomaeHne ofIaCcTH ON pEgeneHH A H 0OnacTH 3Ha WeHH i e s e

Ceoiic TEA dyy HECL I,

IM'padmaeckan HH TED-
e Ta e A, T po veepsn

OV HELL O HAJTE HELY. 8-
EHCHMOCT il B PeajIbHBIX
T IECCAY WA BT SEHHA X

(3 H A OMTEHHE ¢ [IFHEMEDEM H 40y H B HO HA ThH BIX 38 BHCHMOCT e B pe-
ANMEHEINY [T OIESCAY 3 CMEr H EIY JHCIIH TL HH.

OQFHAKOMIISHHE ¢ 80 HAZATE TRH EIMH FaCCYHIEH HAM H HEHOT OpRIX
CBOHCTE THHeHHOH B KEa ApATHTHOH (rrHE IH H, TpoEegeHH & HeCIego-
BAHHA JTHHeHH ol , yvoouso- ruaeii o i, apodeo - ruHefiaoll o KBa gpa-
THAHOH iV HE M, mocTpoeH e HX rpahaeos . [TocTpoeHne B 9TEH He
rpadpe o oy il Floecneaos e e (e o .

CorcTapneHHe BEHAOE (IWHK IHEH 10 AaHHOMY VCIIOEHED), [FIIEHHE 38 187
HA FECTPEMYM .

Brimon ne e I P pas0 BA HHH rpador s oy BRI

(i paTHELe 43 EH LI T

HayaeHe moHAM LA 00pa Mo O gy s Ry uu, OTpege s Hme BHA8 H o
CIRDOEH LE 2DAGIL g ol Da i ol QMR L, Haooome G ML E S8 OOIaCI L
O pedeaeHUA M afagcmu sha wer ol . ITpameneHue ceolleTe dye s il

ORE HOCIeA0E &H HH Y [HEE HEH i 0 DI eHHH 3AT8Y Ha 3HCT PEMY M.
(3 H AH OMITEHHE ¢ HOH ATHEM CIN0E HOk {3 EE [ H

CreneHHELS, MORA3E-
T HBLE, 00 [ e -
WECHH & H T [FHO0 O R -
T TECEH & gy HECL R .
(M A TH BIS T HHTO O M-
TP TECEH & iy HECLHH

BEriH e e H e 3 EaieE il oy EE [ 00 3HA T EHH D & Py MEH TA.

O pee e TS EHE & MOUTO S0SHH A TOTHH HA MpapHEe 00 88 HOOPANHATAM H
HaODOOT.

Henoneaoean we ¢eoiieT s rvHEIHIE A0A CpasHEHEA J3HAT8H Wil ¢Te me-
Hetl o TorapudiMos .

I[MocrpoeHEe rpaliHEOE CTEMMSHHEDY H J0 PR ME TeC R X iy H B .




g epsesa e adiyaeman

DK P A T P T MK L (R AR LI IEM IS SO ST R T Ty TR
{ma ypamse e s e T 1

PemeHHe M0 HAIATE TEHEIX H JTOCARH QO MET&CHE X Va EHE HHE 1 Hepa-
BEHCTE [0 HABSCTHEIM & TMODHTMAM.

aHAKOMIIEHHE ¢ [0H ATH&M Hel [ERETEHOH [Tepo auaecro il qry e -
LLHE , {0 P ITH [ROE &H e CEOHCTE CHEHYCA H HOCHHYCA, TTOCTSHHE HX
e HEOE .

(OaHAKOMIIEHHE ¢ [T0H ATHE&M CapMOH H9ECH Y RoTeGa HI I o IpE Mep -
MH 8 PO HE TECHE X KOTe0aH Hi A8 00 HCA HHE A O OISt 0E B DI e
H ApYTHY ol I80TA X 3HAHHA.

OaHaAKOMIEHHE ¢ [OHATHEM PAIPEIEHOH MepHOaH Tecr0 i ) v HE ITHH,
{0 MY ITH POE AH He CEOHCT B TAHMEHCA H HOTAHMEHCE . MO0 TR0 HHE HX
rpaf HEOE .

ITpsrM eHeHEE CBOHCTE (W VHE IHH A8 Cpa BEeHH A FHATEHHH TRHDOEM e
TRETECE HX (b VH HITH I, PEIeHH A TRHDOED MET TS0 HX Y FEEEH Hi.
ITocrmpost e 2pag RS OODE MM R D LEOHOWEMD UYL X I K-
L L orpeden SHUE O 2Padiu Ram wx caalicma.

Beimoun e HHe I 0l a0 BR HEA Ui H R0 B

HAYTAJ A MATEMATHYECEOI AHAJTHA3A

[Mocoe 3o EaTED BHOCTH

(OaHAHOMISHEE ¢ TIOHATHEM THCIOBOH 0CIem0B AT SNEHONTH | CIH0E0-
fiaMH & 3ATAHHA . BEMHCIEHHAMH &8 TISHOE .

CIaHGROMRIEHL S ¢ FION AL R Bpedels o cle0 s MO L .

O3 HAHOMISHEE ¢ BEMTHCISHHEM ¢V MM B §&CHO HETHO DD THETOEOrD
PAAA Ha M e B BITHCIEH HH &V MM L G800 HETH O W BIBA B & reo-
MET PEIECE O I POr e e .

FemreHHe 3887 Ha ITDHMSHSH e (PO PRy ITRD ©V MM B 58 CHOH 8 HO YHET -
B8 B &H MenMeTRe cE Ol I porpaes o |

MpoHasoTHAR H &8 TIEH-
NEE EEH B

(3 H AR OMITEHHE ¢ TIOHATHEM D0 HIB OO,

HFlayremn e o o PRy IrH PO &H e 8 MEXAH HTSCHOMD H D0 MET T et -
0 CMEICIT &, Ha3YTEH BE AT 00 HTMA BRI & HH A I RO 380 H okl Ha mpe-
MEPE BRITHEIISHHA MOHOBSHHOH CHOPOCTH H YIMOBOrD Ko o IHeHTa
FACAT OTRH O .

CooTaETEHHE VFEE HEH HA KACtATeNEHOH B 0O en B H 38,

VoBDEHH S I PEE T AR e H I [OE A A, Tad ITHI B O O3B0 A HELK
BIEMEHTA PHELK IV H ELDHH . [TpHMeH SHH e 3708 2HpdqhepaH [ [-0E SH W
P H B HE , COCT AR TEHHA Y EHEHEA K ata TeTkEHO .

HayueHe TEopeM O CEAZH CEOHCTE WHHIIHE 1 T POHAB0IHOE , dop-
MY ITH OB E & Y.

IMpoEessHEE ¢ MTOMOLIE L TR0 EIEOTHOH Hecne 0 Ba HH A 0 VHE IIH H, 348-
AaE BOl dpope oo .

YoTaAHOBIIEH HE CRAIH CEBOHCTE (VHKITHE B 0 pOH3IB0 AHOH Mo X rpa-
(o B ML

ITpaMeHeHES O ROH3E0 AH0N ANA PEITEHEA 38 A8Y HA HAK OO0 I&HH &

ELAK ORI Er0, HA HMEHER IIE00 FHATSHILA H Hi A0S S HIE SHOTIEMY Ma

ITe peoodd paas am
HHEHT &R

OaHaAKOMIIEHHE ¢ [OHATHEM HHTECDATA H MEpB0oh pasH ok .

HayweH e OpaBHLE BRI THCIEH HA MepEo0Opa3Hoil H TeopsM kL
Hewrosa— Jle thiuwa.

PemreHHe 34348 Ha CBA3E EPE00OpasHOl H &8 Op0H3BOAHOH . BEMTHE-
JIEH e MepEO0OpasHOl ana aaeu ol §y v HE ITHH.

PemeHHe 38387 Ha 0 DHMEHSH HE HHTErTE AIA BRI THCEH A dan-
WECHH X BEITHYHEH M ITI0L0 ad el

YPABHEHHA H HEPABEHCTBA

VpaEHEHHA H CHCT SMEI
VA E e HI

He paege HCTE& H CHOTE-
MEI HEABSHCTE © IEYMA
THE [ BN HE D M

OaHAKOMIEHHE ¢ OTPOCTEHIIHMH CEBEIeHH AME O RO PHAX ATred pad 1e-
CHHX VPaBHEHHH, MOHATHAMH HOCIIEI0E AHHA VPAEHEH H 1 CHOTEM

VEE HEH B .
Hayes e TeOpHHE EEHOCH TEHOCTH Ve BHeHHH H e 0 pameneHusA. [To-

ETOPEHH S SAMTECH PEIIIEHH 8 CTAHIADTHED VAEH 8H Wi, TRHEMOE I e -
PEFOER HHA VEEHSH Hil ATH CBeISHHA K CTAHAAPTHOM Y VME HEFH D).




Coepoea mae adiyaenan
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Perm ¢ e PELLHOHS T HEDS, H AL H OHa T HEDK . TTOH 838 Te Tk HEDK

H TR MOED ME TRHTESCH X VAR HeH i H CHCTeM.

Henon ba0BaH e CEOHCTE B rpadin KoB pVHKIDHE 208 peIeH A Vs -
weH . TToETopeH e OCHOBHEIY TRHEMOE EISHHA CHET &M,

PerneHHe YRaE HEH Hil ¢ OTpHM SHEHHEM BORY [MPHeMOE | |0 Qe H
ELA M HOMEIT & H, BE&TEHEA HOBRIY HEHIBECTHEIY , TOACTE HOBKH , -
WECHOMD METOIA) .

PerpeHme CHCTEM YIEE HEHHH ¢ IRHMEHSHH &M a3 T HED CIo00GoE.

O3 HaR OMITEHRe ¢ OOLIHMH BOMPOCAM H PEIISHHA HeDiE BEHCTE H HETT0ITE -
AUEAHEE CBOHCTE B rpaduie 0B 4 vE KO Tpe perne R o HepaEeHCTE.
PerneHHS HERA BEHCTE H CHOTEM HEDE BEHCTE © IFH Me HEHH &M [a3ITH 1-
HEIX COOo000E.

ITpHMeHSHH S MATEMA THISCH Y MeTOI0R AIA IITEHH A OO0 ASDHCATE k-
HEIX 3888 H3 PaIHTHEE GO0 a0Tell HayvEH H opakTHEE . Herepope-
THOEAHE 3y IETATOR © YU8TOM [FEATEHEIK OU[HE HH e i

AJEMEHTE KOMEBHHATOPHEH, TEOPHH BEPOATHOCTEN H CTATHCTHEH

(dMeHOBEHEL& THHST HA
BT B ST O B

HayueHme TpAELIA KO MO HHATO FHEH H T MEH SHDE [T W& H
O MO HHATO PHEDY 38381,

Pern e e RO MO HHATODHEL X 38387 MeT0 30 M mepedopa o [0 I RaE Ty
WML CCROEEH FLA

(3 H A OMTEHHEE ¢ [DOH ATHAMH B0 MOHHA TO PR W [RaM S1IEH A MH , £0-
TETA HH AME , 80T AHODEHRAME H DO PMYIIA ME A0 HX BEITHCTSHH A .
O BACHSHHE H I PHMEHSH e o Py AT A BRI HCITEHH A [l 3 MED &HH |
E[ECT AHOBO K H COMSTAHHH TpH peIIeHHH 3878,

OaparoMreHre ¢ GEHOoMoM HewoTora B TpeyroneEREoM [lackana.
PerneHHe O KT HIeCE HY 38187 ¢ IO MBI BA HHEM MTOHATHH o mpa-
BT B0 8 BELA TO R B

HUEM ST BI T &0 [FH
B RS THOCTE I

HayesHme IACCHISCHOND OMPEASTeH HA BEpDATHOCTH , CEOHCTE B~
ATHOCTH, TEOPEMEL O CYMMEe BEOA THOCTE .

Pacemor pEHEE I PHMep0E BERMECTEHHA BepnaT Hooreil. Pemernne
AAAY HA BRMHCTSHES BER0AT HOCTSH cobRrTi i

IpercTaE TeHH & 1HHHEIK
(T afuoH kL, IHATRaMMEL
rpadeE )

OaH A OMITEHHE ¢ TPEACTARTEH HEM THCIOBEIR AAHH EIY H HX XA PaET e
FELCT BIEL &M H.

Perin e e TP BT MTacE I 38487 Ha 0Gpador Ky THCI0 BRI AaH HEDY ,
BE] RIS I BN 508 PHEE TS OT HE

IEOMETPHA

Ilp avEle o OI0CKOCTH
E MPpOCTHABCTEE

Do pMy THPOEEA H IIDHESSSH e A0H&IAT ETECT B IPHIHAH OB B38HMEOT0
PRCIIOIOHEHEA TRAMEIN H IO0CHocTell. P acmo 3Ha Ba HHE Ha TepTe-
FAN H MOZETAN a3 HUHEIL OOV TASE B M 0T [REC o0 I0 30EHH A 1A~
MEL X H IIOCKOCTeH, 8 pryMeHT HDBA HEE CBOH X Oy 3 ASHH .

o MY TH PO AH T O 8T8 HH H, TPpHIHAKOE H CBOICT B MApa JLTEIIE -
HEIX H MERIEHAHEYITARH BN IMIOCHOCTEH , AR VIPEH HEIY H THHeH HEr
VIUIOE.

BreImonHEHH e TOCTE0SHRA YTIO0E MeX Ay TRAMEIME, TpAaMoi B moo-
CHOCTE D, MEFAY II0CHOCTAMH 0 O HEA HIED i PacI03HAR AH He X

HLA M OAEITAX .

ITpHMeHSHE S T PHIHAKOR W CROHCTE PaCII o0 S8 A T RAMETE H [TI0-
CHOCTEH T PeIIEHEH 38381,

HanfpaseHHe HA DHCYVHEAY B HOHCTRYH B AH He HA MOZeIaY [ep-
TDEE AR YOI AHOE B HAHJIOH HEIX K ILT0CHOCTH , TIPAM BT, THAPH LT8R HETK
ILTOCHOCTSH , YIIoE MeXsay TP MO o II0CERO CT BED B O0O0H OB &H He

L0 TR0 LA .

PerneHne 38387 HA BEMTHCISHHE Me0 METRH TECHE X Be I H. (0 ek
B HHE PACCTOA HHA OT TOTKH 30 II0CHOCTH, 0T OpaMOoil 20 moocko -
CTH , MEMAY IJI0CHOCT AME . MER Iy CHTI HE BN M HCA TPA METMH,
MBI Y TR0 3 B0 TE HETM H iH TV ME B 0 OO TR HETRE.




Coyepien mae odiywennn
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30 PRy JTH OB &H HE H 30 KA FRIEAHHE OCHOEHEIX TEOPEM O PaCCTOA HHA X
{TeopeM CYVIIECTEOBRAHH A, CROHCTEA ).

HaofipaseHHe HA T8PTEMEAY H MOSTANY attTOAHHA W OO OCH OB SHI &
CEOHX oy aeHu . OnpeaereHe H BERMTHCISHH S PRCCTOAHHH B TTp0-
eTpancTEe. ITpm e BeHEe (DORM YT H Te0pEM TUTAHH MET I AT [EIe-
HHA 383817.

OaHAH OMITEHHE ¢ [TOH ATHEM I8 BALTe TEHOMD IEET M0 BR HHA H &00
CROHCTEAME . PropWLa LPOEE M L FREQIEM B O 10 G0 00T 20 HOT b
FOOED FEEONE R LELELE WM O20 2001 B G .

ITpuMeHSHES TEOPHH AT 050 CHD BAHE A IMOCTR0EHHH H BRIH CODEH HED .
A pryMeHTH [FOESH HE CEOHY CYVHASHE T O B3A HMHO M [ CII0 TG0 H HH

OO CTRAH CTEEHHEL X (p HIV

lE oo i HH HEEH

OnucaHEE H XA DK TEPHCT HE A PEITHTHEIY BEHAOE MHO DOCPaH HH KO B,
[EPETH COTEH e HX 3JIEMEHTOE H CBOHCTE.

HaofpaseHd e MHEOMOTFEHHE HOE H BRITOTHSHHE MOCTROEHH A Ha Ha30-
fpa#AEHEAY H MOSET AX MEQ DOC8 HHHE OB .

BermucoeH e THHEHHEIX ATeMeHTOE H YIUIOE B MpOCTPEHCTEEH HEIX
EOHp MMy e H AX, 8 PryMEHT HD B HHE CROH X Oy HE A .

HKapaK TePHCTHE S H 30008 SO CETEHH A, PEFEeDit KU M HO 20 20 H -
M LKOS, BREMTHCIEHRE IO a3e moEep a0 cTeil.

ITocTpoeHEE O POCTEH IR X e HHE KyEa, IpHaMel, THpaME sl TIpea-
MEHEHHS (AKTOE H CESISHH I 3 TU8 Hl METPH H.

OaHaHOMISHHE ¢ BHAAME CHMMeTPHI B Op0eT pAHCT Be , (DOoped VITEpso -
E&HHE& O H il B CEOeTE . 308 DakT & 0T HE & CHMM ST H T
Bk LLEH A B MEH 0N CPEH HEOE .

IIpuMeRsHES CEOHCTE CHMMETPHE ITRH PEIIEHHH 3838,

Henon B30BAH e TREO0 PETEHH BIX 3HAHWH A8 BeCTea0BRHHA B MOge-
JUH [ROE&H HA HEeCT0 M HBIR 38887,

HaofpaseHd & OCHO BHEIX MEHOTOMPaHHEHKOE H Bhl INUT HEHHE DHCYHEOR
[0 YO EH AM 38481

Texa unoBe pPEEOCTH
B AL EEHH A

OaHAH OMITEHHE ¢ BEHAAME TE] B EHH A, (hOpMy I HDBA HEE HX O
AeneHuil H ceoiieTB.

D0 My T PROE SH e TEODREM O CETEH HH [ITAPE IUTOCKOCTER B H ILIIOCK 0
CTH, HACATENEHOH K ohepe.

KapaRTepHOTHE 8 H B30 (D8 S0eHH e Te ERAMEHHA . HX DEIREDTHH, Oe-
TIEEH .

PemeHHe 38187 HA TOCTROSHHE CETEHHH , BEMHCTSH e AJTHH , ascTo -
AHHI, yrnoe, wnomgaaeii. ITpoeegeHd e Z0H 38 TETE HEIK [0y B ASHH
CI[HE PRSI EHE 3808,

IMTpuMeHeHES CEOHCTE CHMMETPHHE TPH PEIIEHHE 3808 Ha TEI8 Bk~
LLDEH FA , KO M0 HEA [H D T,

HaofpaseHH e 0 CHO BHEIX HPYTUIRIX TR H BRIOQUTHEHHE PHCYHES 010
WCIOE M D 34 A8 TH

HamvepeHHA B Fé0MEeTHH

OaHAH OMITEHHE ¢ [HOH ATHAMH ILTOISAH H 0FheMa . & CHOME MH

H CBOMHCT BAMIE .

FemeHHe 38887 HA BRITHCIEHHE TIIOMEAAEE T 00K BN IRV ¢ I pEMa-
HEH HEM COOTESTET VRO X JoprMy H (aKTOE H3 ILUTAHH MET [ .
HayaeH e TE0pEM 0 BEMHCISHHE 00 BEMOE O OC TR HECTEEHH BIX TEI,
EIIISH S 3ATAY HA [ PHMSHSHH & (POpM VI BEEMHCTEHH A O0fFLeMOE .
Hayaen e (popayn ANH BRIHCIEHH A IO ATEH ToEepXHOCTEH MED-
COrPE HHHEOE B TeJ B [IHEH HA .

OaHAK OMITSHEE ¢ METOAOM BEIHCIIEH HA LU0 MaAH IO BEpRHOCTH o epal.
FelneHHe 3438 HA BRIYTHCITSHEE IIOMLAASH [0 BEDX HO CTH IS TRH -
CTEEHHEIY T

HKoopiHHATE H EEETORED

OaHaH OMISHHE ¢ I0HATHEM BeETOpa. Flayaerne askaproesoi cueTe-
MEI EOOPARHAT B N POCTRE HETES, MOCTRDEHEE [T0 38 3 8H HEIM B O0 [ -
HATAM TOUEE H IJI0CKOCTENH , HAX0MASHES HOODAHHAT TOTEH .




Lo e ecy e Oy
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HaxomaeHHe VFaE HeH B 0 Kpy #HOCTH , Cpephl , MIoCEoeTH. Beraue-
TMEHHE DECCTOAHNE MesE gy TOTr aMH.

Hayenwe ceoilcTE BEK TORH BIX BEJTHTHH . ITMEEIT [ 300 308 HH 7 B
TOPOE B TREX MERHOM MpOCTRE HOTES, TIE BRI HAMND 3 ASHE A KO0 paH-
HAT BEEHTORA B OPOCTRAHETES, TP&EHT 3AHeTEHI ¢ BEH TOpAME . 3808 H-
ECERTR B FO0 O B ELA T M B

ITpHMeHSHHE TEOPHH [THH e HHH 38 287 HA AeicTEHA ¢ BEKTORE MH .
HayeHue CHRATAPHOTD IROHIESASHH A BEKTOPNE , BEKT ORHOTD VaE-
HEHHA Opa Mol # naockoeT 1. [T pasMe e e Teo P TR PEITEHEH 387
Aa HA AeicTEHA © BEE TODAME . KO0 PAHHATHEL T MeTOA, IT[HH MEH SHITE
BEKTOPOE A8 BRITHETEH HA BETHIHH YTIIOE H EceT o8 Hil .

OiaH &k OMJIEHHE ¢ B0HKAFATE TECTEAMH TE0 EM CTEEOMETRHH O B3~
HAMEOM PACITOI0HEHHH TRAMER B ILT0CHOCTEH ¢ HOmo Th30 BR HHEM

B& KTO B

3. YciaoBus peaju3alui NPOrpaMMbl
3.1. TpebGoBanus K MUHUMAaJIbHOMY Y4€OHO-METOINYECKOMY U MAaTEPHAIIBHO -




TeXHHUYECKOMY oOecrieueHuto [Iporpammel yueOHON JUCHUIUIMHBI «MaTemaThKa:
anredpa v Hayajaa MaTeMaTUYECKOTO aHAIM3a; TEOMETPHS»

OcBoenne mnporpaMmbl y4eOHOM AUCHUIUIMHBI «Marematuka: anredpa u
HayaJla MaTeMaTUYEeCKOrO aHajau3a, TEeOMETpUs» NpeanonaraeT Hajaudyue B
npogeccuoHaIbHON 00pa3zoBaTeIbHOM OpraHu3alnH, peann3yroueun
oOpa3zoBaTelibHyl0 MporpaMMy CpeaHero oOiiero o0pa3oBaHus B Mpeseax
ocoenus OIIOIT CIIO nHa 6a3e OCHOBHOro 00ImEero o0pa3oBaHMs, Y4eOHOIO
kaOuWHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh OOECHeunuTh O00y4arouIumcs
cBOOOMHBIN nmocTyn B VIHTepHET BO Bpems Y4YeOHOTO 3aHATHS W TEPUOJ
BHEY4EOHOH 1eITeTbHOCTH.

[lomemenre kaOuHeTa AOKHO YJOBIETBOPATH TpeOoBaHusIM CaHUTApHO -
snuaeMHOIOTnYeckux mpaBuwil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THUIIOBBIM OOOpPYAOBaHWEM, YKa3aHHBIM B HACTOSIIUX TPEOOBaHUSIX, B
TOM YHCJE CHEeIUATU3UPOBAHHON y4yeOHOM MeOenbi0 M CpeAcTBaMH OO0y4YeHus,
JOCTaTOYHBIMUA  JUIA  BBIMIOJIHCHWS TPEOOBAaHM K  YPOBHIO  IOJATOTOBKH
oOyuarommxcs.( [lucemo Munuctepcra o0pazoBanus u Hayku PO ot 24.11.2011 Ne
MJI-1552/03 «O0 ocHamieHuu 00111e00pa30BaTeIbHBIX YUYPSIKIACHUN YYCOHBIM U
y4eOHO-1a00paTOPHBIM 000PYI0BAHUEMY. )

B kabuHere M0DKHO OBITH MYJIBTUMEAHHHOE OOOPYIOBAaHHE, IMOCPEIACTBOM
KOTOPOTO YYaCTHHKM O0pa30BaTENbHOTO MpoIlecca MOTYT IPOCMaTpUBAThH
BU3YaJbHYI0  HMHPOpMAlMIO 1O  MaTeMaTWKe, CO3[aBaTh  IPE3eHTAINH,
BUJICOMATEPHUAIIbl, UHBIE TOKYMEHTHI.

B  coctaB  y4eOHO-METOOUYECKOTO U  MAaTepUATbHO-TEXHHUYECKOTO
oOecrieueHus MporpaMMbl y4yeOHOW JuCHUIUIMHBI «Maremaruka: anrebpa u
Hayvajia MAaTEMAaTHYECKOTO aHaIN3a; TEOMETPHUS» BXOIST:

] MHOrOyHKIIMOHAIBHBIA KOMILJIEKC MPEO0/1aBaTeNs;

] HarnsgHble TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJuIl, IIJIaKaToB,
HOPTPETOB BBIAAIONIUXCS YUCHBIX-MATEMATUKOB U JIP.);

] mHGOPMAIIMOHHO-KOMMYHUKATHBHBIE CPEJICTBA,

] 3KpaHHO-3BYKOBBIE MTOCOOUS;

] KOMIUIEKT TEXHMYECKOW MOKYMEHTAIlM{, B TOM YHCIIE IMacropra Ha
cpenctBa OOydYeHWs, WHCTPYKIIMM TIO0 HMX MCIHOJb30BAHUIO M TEXHHUKE
0e3011acHOCTH;

] OmOnmoreuHbIit HOH/I.

B Oubnuoteunbrii  ¢GoHA BXOAAT yYEOHUKH, Y4ECOHO-METOAMYECKHUE
koMiuiekTel  (YMK), oOecneumBaroniue OCBOCHHE y4YCOHOM  JUCIUILIMHBI
«Marematuka: anreOpa ¥ Havajla MaTeMAaTHYECKOTO AaHAIHW3a; TEeOMETPHUY,
PEKOMEHIOBaHHBIC WJIM JOMYIIEHHBIC ISl HWCIONB30BAaHUS B TPO(deCcCHOHATHHBIX
00pa3oBaTEIbHBIX OPTraHU3ANMSIX, PEATH3YIONIMX O00pa30BATEIBHYIO MPOTPAMMY
cpenHero obmero o6pasoBanus B mpenenax ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOT'0 00111er0 00pa30oBaHUs.

bubnuoreunsiit  GoHx  MokeT OBITH  JIONOJHEH  DHIMKIONCIUSIMH,
CIIPABOYHUKAMH, HAYYHOW, HAYYHO-TIOMYJSAPHOW MW JPYrod JIUTEPATYpOd IO
MaTeMaThKe.



B nmpouecce ocBoeHus mnporpaMmbl ydyeOHOM aucHUIUIMHBL «MateMmaruka:
anrebpa M Hayaja MaTEMAaTUYECKOTO aHalu3a, T'€OMETPHs» CTYIAEHThI OJIKHBI
MOJIYYUTh BO3MOXHOCTh JOCTyHa K DJJEKTPOHHBIM YYEOHBIM MaTepuajaM Io
MaTeMaTuKe, UMEIOLIMMCS B CBOOOJHOM JOCTyIE B ceTH WHTEpHET (3JIEKTPOHHBIM
KHHUraM, IpakTUKyMaM, TecTam, matepuanam EI'D u np.).

3.2. PEKOMEHAYEMASA JIMTEPATYPA

st cryneHToB
- bammakos M.M. MaTtematuka. AnreOpa u Hauajga MaTeMaTUUYECKOTO aHaJIu3a,
reomerpus. — M.: Akagemus, 2017. — 252 ¢. — 15 3x3. Annaros, A. B.
Martematuka : yue6Hoe nocooue nis CIIO / A. B. AnmaTtoB. — 2-e u3n. —
Caparos : [IpodobpazoBanue, Ait [Tu Op Menua, 2019. — 162 ¢. — ISBN 978-5-
4486-0403-4, 978-5-4488-0215-7. — TekcT : 351eKTpOHHBIHN // DeKTpOHHO-
oubnuoteynas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/80328.html

MarseeBa, T. A. Matematuka : yue6Hoe mocobue mas CIIO / T. A. Marseena, H.
I'. PeokkoBa, JI. B. IlleBeneBra ; mon pemakiueii JI. B. AnekcanapoBa. — 2-e u3.
— Caparos, ExarepunOypr : [IpodoOpazoBanue, Ypansckuii dhenepanbHbIMA
yauBepcuret, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0.
— Texcr : anexTpoHHBIN // DnekTpoHHO-0MOaMoTeunas cuctemMa IPR BOOKS :

[caiiT]. — URL.: http://www.iprbookshop.ru/87821.html
A6naynnuna, K. P. Marematuka : yueonuk nis CI1O / K. P. A6aynnuna, P. I

MyxametaunoBa. — CapatoB : [IpodoOpazoBanue, 2021. — 288 ¢c. — ISBN 978-
5-4488-0941-5. — TekcT : ANEKTPOHHBIHN // DNEKTPOHHO-OMOIMOTEYHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbooksho ®ununenko, O. B.
Marematuka : yuedHoe nocooue / O. B. dununenko. — MUHCK :
Pecnybimkanckuii ”HCTUTYT npodeccuonanbHoro oopasosanus (PUIIO), 2019.
— 268 ¢. — ISBN 978-985-503-932-8. — TekcT : 27eKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop
[Tetpymko, 1. M. COopHuEK 3a1a4 1o anredpe, reOMeTpUU U HavyajlaM aHaju3a :
yaebHoe mocooue / M. M. Ilerpymko, B. U. Ilpoxopenko, B. ®. CadponoB. — 2-¢
m3a. — Cankr-IletepOypr : JIans, 2021. — 576 ¢. — ISBN 978-5-8114-0726-

2. — Texkcrt : aneKTpoHHBIH // JIaHb : 3eKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
URL.: https://e.lanbook.com/book/169511

I'eometpus u rpaduxa (poun BI'TY)

B mupe nayku (¢pong BI'TY)


http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/87821.html
https://e.lanbook.com/book/169511

Bectauk poccuiickoii akanemun Hayk (poux BI'TY)

s npenogaBaresei

06 obpazoBanuu B Poccuiickoit @eneparuu: geaep. 3akon ot 29.12.2012 Ne 273-
@3 (B pea. Penepanbubix 3ak0HOB OT 07.05.2013Ne 99-03, ot 07.06.2013 Ne 120-
®3, ot 02.07.2013 Ne 170-D3, 0123.07.2013 Ne 203-D3, oT 25.11.2013 Ne 317
®d3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-D3,

oT 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel148-D3, ¢ u3M., BHECECHHBIMH
®OenepanbabiM 3akoHOM OT 04.06.2014 No 145-@3, B pen. Ot 03.07.2016, ¢ u3m.
Ot 19.12.2016)

®denepanbHblid 3aK0H OT 29.12.2012 Ne 273-D3 «O06 o6pazoBaHuu B
Poccuiickoit @enepanumn». [Ipukaz Munuctepcrsa oopasoanus U Hayku PO ot
17.05.2012 Ne 413 «O06 ytBepxkaeHuu ¢GeaepaibHOTo ToCyIapCTBEHHOTO
00pa3oBaTENIBLHOTO CTaHJAPTA CPEAHETO (MIOTHOT0) 00I11IEeT0 00pPa30BaAHUS Y.

[Ipukaz MunuctepcTBa oopazoBanus u Hayku PD ot 31 mexabps 2015 r. Neo
1578 «OBHeceHun u3MEHEHUW B (QeAepaibHblii TOCYAAPCTBEHHBIH CTaHIAPT
cpenHero oOmero o0pa3oBaHMs, YTBEPXKIEHHBINM MpukazoM MuHHUCTEPCTBA
obOpasoBanus u Hayku Poccutickoit ®eneparuu ot 17 mast 2012 1. Ne 413»

ITucemo JlemapTtamMeHTa TOCYIapCTBEHHOW IOJUTHKH B cdepe MOATrOTOBKH
pabounx kanpoB u 10 MunucrepcrBa o6pa3zoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexomeHpanuy 10 OpraHM3alMM TIOJYYCHHUS CpETHEro  OOIIero
oOpa3oBaHusi B Tpeaeraax OCBOEHHUS O00pa30BaTENbHBIX MPOrpaMM CPEAHETO
npodeccroHaabHOr0 o0pa3oBaHMs Ha 0a3e OCHOBHOIO oO0mero oOpa3oBaHHUsS C
ydgeTtoM TpeOoBaHuW  (enepalbHBIX  TOCYJAapCTBEHHBIX  00pa30BaTEIBHBIX
CTaHJApTOB W TOJdydyaeMod mpodeccun WU  CHEIUATBHOCTH  CPEIHETro
poeccCHoHaTBFHOTO 00Pa30BaAHUS.

[Ipumepnas ocHOBHasi oOpa3oBaTeibHAs IMporpaMma CpeaHEro OIIero
oOpa3oBaHus, OM00peHHas pemieHneM (eaepaibHOTO Y4eOHO- METOIUYECKOTO
o0BenuHeHus 1o obmiemMy oopa3oBanuio (poTokod ot 28 uioHs 2016 1. Ne 2/16-3.

bawmaxoe M .M. Martematuka:KH.1Jisl IpenoiaBaTessi:MeTod.nocooue. —M.,
2013
bawmarxose M.U., [[vicanos I11.M MeToandeckoe mocoOre AIsl ITOJATOTOBKHU K
EI'D. —M., 2014,
bocomonos H.B. Coopuuk 3ana4d mo marematuke (st CCY308B) M.,
Hpoda,2003 r.



HNuTtepHer-pecypcenl

www.fcior.edu.ru (MuadopmMarimonsbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC
MaTtepuabl)

www.school-collection.edu.ru (Enunas xomtekiuu nudpoBbix
00pa3zoBaTeIbHBIX

pecypcoB).

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyguide/tri/tri topics.html

http://www.mathem.hl.ru/index.html

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyguide/tri/tri topics.html

http://www.mathem.h1.ru/index.html

http://festival.1september.ru/

3.3. MeToauyeckue peKomeHgauum AN UHBAMAOB U NIUL, C OrPaHUYEHHbIMU
BO3MOXXHOCTAMM 34,0POBbA

st o0ydaromuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS MOTYT
OPUMEHSITCS  cleAyromue (GOpMbl OpraHU3AlMKM TEAaroruyecKkoro mporecca |
KOHTPOJISI 3HAHUI:

JUIA CI1a00BUIAIINX

- oOecreunBaeTCs MHANBUIyaIbHOE paBHOMEpHOE ocBelieHrne He meHee 300
JIFOKC;

- I BBINOJIHEHUS KOHTPOJBHBIX 3aJaHUN MpU  HEOOXOAUMOCTH
IPEAOCTABIIAETCS YBEIMUYMBAIOIIEE YCTPOUCTBO;

- 3aJIaHUs] JJIs1 BBITIOJIHEHUS], @ TaK)K€ MHCTPYKUHUS O MOPSIKE BBITOJHEHUS
KOHTPOJIbHBIX 33JJaHHi OPOPMIISIIOTCS YBETUYCHHBIM mpudToM (pazmep 16-20);

A TIIYXUX U CJ'Ia6OCJ'IBIIHaI]_[I/IXI


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.mathnet.spb.ru/
http://www.exponenta.ru/educat/class/class.asp
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.mathem.h1.ru/index.html
http://www.mathnet.spb.ru/
http://www.exponenta.ru/educat/class/class.asp
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.mathem.h1.ru/index.html
http://festival.1september.ru/

- obecneduBaeTcs ~ HajJMuyMe€  3BYKOYCWIMBAIOUIEH  ammapaTypsl

KOJUICKTUBHOTO IT0JIb30BaHUS, npu HEOOXOIMMOCTH oOyyJaromuxcs
MPEAOCTABIISIETCS 3BYKOYCHJIMBAIOIIAS amnmnaparypa WHIMBU1YaJTbHOTO
MTOJIE30BAHHUS;

- JUTSL JIWI] C TSDKEJBIMU HApYHMIEHUSIMU PEYH, TIIYXHX, CIa0OCIBIIIAIINX BCE
KOHTPOJBHBIC 3aJaHMsl TI0 JKCIAHWIO0 OOYYArOIIMXCS MOTYT TIPOBOJMTHCS B
MUCbMEHHOU (opMme.

OcHOBHOM (opMOM OpraHu3alMy IEJArorMuecKkoro Ipouecca SBIsIeTCs
MHTETPUPOBAaHHOE OOyYEHME HHBAIMJOB, T.€. BCe oOOywaromuecs oO0ydaroTcs B
CMEIIaHHBIX TpyNnax, MUMEIOT BO3MOXHOCTh IOCTOSIHHO  OOHIaThCs €O
CBEpPCTHHKAMHU, JIeTYe aanTUPYIOTCS B COL[UYME.

4. KoHTpOJIb U OIIEHKA PE3YJIbTATOB OCBOCHUSI YUEOHOU TUCIUTUTUHBI

Kontponeu oreHka pe3ylbTaTOB  OCBOCHHUS  YYECOHOW  AUCITUTUIMHBI
OCYILIECTBJIAETCS  MPENOJABATEIEM B IPOLIECCE NPOBEACHUS MPAKTUUYECKUX
3aHATUA ¥ J1TA0OpaTOpHBIX paboOT, TECTUPOBAHMS, a TaKKe BbBIIOJHEHUS
00y4YaroIMMMHKCS MHIUBUIYATbHBIX 33JaHU, TPOEKTOB, UCCIEIOBAHHM.

dPopmbl U MeToabI

KOHTPOSA U
PesynbTaTbl 06y4eHus OLEHKN
(ocBOEHHbIe YMEHUs1, YCBOEHHbIE 3HaHUS) u
pe3ynbTaToB
obGy4yeHusa
YMEHUA.
[ BbINOMHATH apuPMETUYECKIE ASACTBUSA HAL YCTIAMM, | v/ i cuet
coyetasi YCTHble n NMACbMEHHbIE  MPUEMDI; MaTeMaTuueckuii
HaxoOuUTb MNPUOIMXKEHHbIE 3HAYEHUSI BENMUYUH | auKkTaHT
7 MOrpeLHOCTM  BbluMcieHun  (abcortoTHas CamocTositeneHast
N OTHOCUTENbHAs); CPaBHMBATb YMCIIOBbIE BbIPAKEHUS; pabora
[] HaxoOuTb 3HAYEHWs1 KOPHS, CTeneHun, norapudpma y
- MaTtemaTnyeckui
TPUIOHOMETPUYECKMX BbID@XKEHWNA HA OCHOBE OMPEeneHns| o -
NCNosb3ys npun HeobxoammocTn
WHCTPYMEHTarnbHble CPEOCTBa;, MOSb30BATLCA | Tectosas
NpUBNKEHHOM OLIEHKOWN npw | NpoBepka
NPaKTUYECKNX pacyeTax;
(1 BbINOMHATL NPEOOPasOBaHUS BbIPKEHUA, NMPUMEHSS]

. . | CamocTrosTensHas
doopMyrbl, CBsidaHHble CO  CBOWCTBAMM  CTereHen, paGora
norapugMoB, TPUrOHOMETPUYECKUX DYHKLIUN;

KoHTpornbHas

MCMONbL30BaTb MPUOOPETEHHbIE 3HAaHUA U YMEHUA B pabota
NpPaKTM4YeCKOMN AEATENTIbHOCTU U NOBCEOHEBHOM XXU3HW:




1 Ans NpakTM4ecKkx pacyeToB Mo popmyram, BKIYas
doopmyrbl, cogepallime CTereHn, pagukarbl, norapudombl i
TPUroHoMeTpuyeckue  PyHKLUU, ncnonb3ysa  npu
HeobXOOMMOCTN  CrpaBOYHble Matepuanbl U NPOCTENLLINE
Bbl4UCNUTENbHbIE YCTPOMCTBA.

PyYyHKUUM 1 rpachpukmn

YMEHMS:

[J BblMUCNATb 3HaA4YeHue QYHKUMM MO  330aHHOMY
3HAYEHNI0 gprymMeHTa npu pasimyHbIX crocobax 3agaHus
yHKUMN;

1 onpenensitb OCHOBHbIE CBOVCTBA YMCIOBbLIX (PYHKLINIA,
WNIIFOCTPUPOBATL UX Ha rpadoukax;

[1 cTpouTb  rpajpuKkm N3yYeHHbIX doyHKUMA,
WNIMOCTPUPOBaTb MO rpaouKy CBOWCTBA  SfIEMEHTapPHbI)
yHKL NN,

] 1Crnonb3oBaTtb MOHATME (PYHKUMM [IA OMUCAHUA U
aHanmaa 3aBUCUMOCTEN BENTNYUH;

ncnosib3oBaTb npuo6peTeHHb|e 3HaHUA N yMeHuA B
I'IpaKTVI‘-IeCKOﬁ AEATeNbLHOCTU U NOBCEOHEBHOM XKU3HMU:

(] Ons onucaHUsl C MOMOLLLIO  (PYHKUMIA  pasnnNyHbI
3aBVICMMOCTEN, NpeacTaBneHns  Ux rpadou4ecku,
VHTEprpeTaLmm rpaconKoB.

Ha4yana matematn4yeckoro aHanmsa

YMEHMUS:

(1 HaxoOuTb NPON3BOOHbIE ANIEMEHTaPHbLIX yHKLNNA;

(] mncnonb3oBaTb NPOU3BOLHYIO Of1S U3YMEHUST CBOWCTB
JOYHKUMIA 1 NOCTPOEHUS rpadouKoB;

(] NpUMEHATb  MNPOM3BOAHYKD AN MNpOBEOeEHMs
MNPUBSIMKEHHBIX BbIMUCIIEHUA, pellaTb 3a0aym NPUKNagHord
XapaKtepa Ha HaxoXaeHve Hamborbluero M HanumeHbLUerd
3HaYeHns;

(] BbMUCIATL B MPOCTEMLLMX Crydasix Mrowagn wu
00beMbI C MCMONb30BaHMEM OMNPEAENEHHOrO MHTErpana;

MCNONbL30BaTb NMPUOOPETEHHbIE 3HAHUA U YMEHUA E
NPaKTMYECKON [OeATeNIbHOCTM WU  MOBCEOHEBHOM KU3HW
Ans:

(] peweHns npuknagHbiX 330ay4, B TOM  4ucne
CoUMaribHO-9KOHOMUYECKNX U IMBMYECKMX, Ha HanbOmbLLUME
N HaUMEHbLUME 3HAYEeHWUsl, Ha HaxOXOEeHWe CKOPOCTU
YCKOPEHUS.

CawmoctosiTernbHas
paboTa

KoHTpornbHas
paboTa

Wcecneposaternbeka
51 paboTta

YCTHbIV cyeT
CawmoctosTerbHas
paboTa

KoHTponbHas
pabota

VccneposaTtenbcka
s pabota

YCTHbIN onpoc

MaTtemaTtundeckun
OUNKTaHT

YCTHbIV cyeT




YpaBHeHMA N HepaBeHCTBa

YMeHUSI:

[ pewartb palnoHarbHble,
norapudomMmyeckne,  TPUrOHOMETPUYEeCcKne  ypaBHeEHUS,
cBoOdWMECHd K JIMHEMHbIM W KBagparHbIM, a

TaKKe aHarormyHble HepaBeHCTBa N CUCTEMBI,

[1 ucnonb3oBaTb rpapuyeckun Metroq  peLleHus
YPaBHEHI N HEPABEHCTB;

1 mn3obpaxaTb Ha KOOPAWMHATHOM MSIOCKOCTU pelleHnsd
YPaBHEHWI, HEPABEHCTB U CUCTEM C ABYMS HEN3BECTHbLIMY;

[] COCTaBMATb U pellarb YypaBHEHWS W HepaBeHCTBa
CBSA3bIBAOLLME HEN3BECTHbIE BEMWUYMHLI B TEKCTOBbLIX (B TOM
ymcre NPUKNaaHbIX) 3agadvax.

ncnosib3oBaTb npuo6peTeHHb|e 3HaHUA N yMeHus B
npaKmquKoﬁ OeATenbHOCTU U NOBCEOHEBHOMW XXU3HMW:

1 Anga nOCTPOeHUaA W wuccnegoBaHUsA I'IpOCTGI7ILIJI/IX
MaremaTnyeckmux Mogdernen.

nokasaresibHble,

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA
BEPOATHOCTEW

yMeTb:!

] pewaTtb I'IpOCTe|7ILLIVIe KOM6VIHaTOprIe 3agayun
MeToaoM nepe6opa, a Takke C UCMNOoJib3oBaHNEM M3BECTHbIX
cpopmyr;

L] BbMUCNATL B NnpocCT enLmnx cnyyasax BepPOATHOCTU
CcobObITU Ha OCHOBE noacyeTa 4Ymcra ncxoaos,;

MCMosb30BaTb NPUOOPETEHHbIE 3HAHUA U YMEHUA B
NPaKTM4YeCcKon AeATeNnbHOCT U NOBCEOHEBHOMN XXU3HU:

(1 pna aHanui3a peanbHbIX YUCMOBbIX  AaHHbIX,
npeacTaBneHHbIX B BUOE Avarpamm, rpadpukos;

] aHarmsa MHdopMaLmKM CTaTUCTUYECKOrO XapaKkTepa.

FrEOMETPUA

yMeTb:

| pacno3HaBaTb Ha yepTexax " Moaendax
MPOCTPaHCTBEHHbIE  (POPMbI; COOTHOCUTb  TPEXMEPHbIE
0OBEKTBI C X ONMUCHUAMIN, N30DPKEHUSAMMU;

[1 onucbiBaTb B3aMMHOE PacrofioKeHne MpsiMbIX Y
MrOCKOCTEM B MPOCTPAHCTBE, apayMeHmuposams C8ou
Cy>K0eHUs1 06 3mMoM pacrioroXXeHuu,

CawmoctosTernbHas
pabota

Peluenve 3aga4

KoHTpornbHas
paboTta

PeLuenve 3apav

PewweHne
NpUMepoB
CawmocrositensHas
paboTta
KoHTpornbHas
paboTa

PeLuenve 3aga4

CamocrositensHast
paboTa
KoHTposnbHast
pabota

Pedbepar

YCTHbIN onpoc




[] aHarmsupoBaTb B MNPOCTEWMLLMX CrydasiX B3aMMHOE
pacnosioXeHve 0ObEKTOB B MPOCTPaHCTBE,

] wn3obpaxaTb OCHOBHbIE MHOFOMPaHHUKU U Kpyrible
Tena; BbIMNOMHATb YePTEXM MO YCroBUAM 3a4av;

[l cmpoumb ripocmetiuue cedyeHusi Kyba, pu3Mel,
nupamuoel,

(1 pewaTb MMaHUMETPUYECKME n
NpOCTENLLME CTEPEOMETPUIECKNE 3adaul]
Ha HaxoXaeHue
reoOMEeTpuU4EecKMX BEeNUYUH (OJMH, YrroB, MNOLgOen,
00bEMOB);

(] ucnonb3oBaTb MNPU  PELLEHUN CTEPEOMETPUHECKUX
3371a4 NnraHUMEeTpUYECKue doakTbl U METObI;

] NPOBOAUTL [OKasaTeslbHble PacCyXOeHUs B Xoae
peLLeHns 3aaav;

MCNonb30BaTb MPUOOPETEHHbIe 3HaHUA U YMEHUA B
NpaKkTMyeCcKon AeATenbHOCTU U NOBCeOHEBHOM XXU3HMW:

(1 ona  wmccrneqoBaHUa  (MOOAENMPOBaHMA)  HECITOXKHbI )
NPaKTUYECKMUX CUTYaUMn Ha OCHOBE M3YYeHHbIX hopmyn U
CBOWCTB ouryp;

0 BbIMUCIEHNS OOBLEMOB W Nriogaen MNOBEPXHOCTEN
NPOCTPaHCTBEHHbIX TEM MPU PELLEHUN NPaKTUYECKUX 330aM
Mcnonb3yss nNpuM  HeobXOOMMOCTU  CMPaBOYHUKM U
BbIMMCIUTENBbHBIE YCTPOWCTBA.

YCTHBIM onpoc

MaTtemaTtuyeckui
OUKTaHT

PeLuenne 3agay Ha
NMoCTpOeHMEe

Peluenve 3aga4

CawmocTosiTernbHas
paboTa

KoHTponbHas

paboTa

VccneposaTtenbcka
51 pabota

Buabl camocTosATeIbHON BHEAYAUTOPHOM Pa0OTHI:

"JAHAIN3 " PCHICHUC JIOTHICCKUX SaﬂaHHﬁ;

'BHeaynuTopHasi paboTa ¢ UCTOUHUKAMHU HH(POPMAIIMH C LIETHIO

Hoz[6opa JAUIAKTHYICCKOI'O MaTCpHralia

" IBBIMOJIHEHHE OTYETHBIX pa60T 10 MTHAWBUAYAJIbHBIM 3a1aHUAM.

NuauBuayanbHblie 3a0aHUs
[ IM3ydeHne cXeM M UX COCTaBIICHUE
[ MEnuBHUIyaTbHOE TPOCKTHOE 3a/I1aHUE
[Hammcanue TBOpUYECKHX PadoT;
[IOdopmneHne TabIUIl U CXEM.

CIToaroroBka K 3aHITHSIM C UCIIOJIB30BAaHNEM KOHCIIEKTA JICKIIUU U
Pa3IMYHBIX UCTOYHUKOB. [I0ATOTOBKA K MPAKTUUYECKUM 3aHSATHAM T10
pazmarounomy matepuany. [TogroroBka TBoOpueckux padoT (TIpe3eHTAINi)

[TIpopaboTKa KOHCHEKTA JEKLUNHU, y4eOHOU JIUTEepaTypsl U

CIIELMAJILHON JIUTEpaTyphl, IHTEpHET NCTOYHUKOB.
[JOdopmiienne oT4eTa U MOArOTOBKA K 3aIIHUTE.

TToaroToBka cooOIIEeHHH, TOKIIaIOB, pedepaToB, MPe3CHTAIUIT;




[ TloaroToBKa K OTBETaM Ha KOHTPOJIBHBIE BOIIPOCHI, K 3a4€TaM 10
TeMaM

[ TIoaroToBKa OMOPHOTO KOHCIEKTA [0 TEMaM

[/PaboTa ¢ 1uTepaTypoil — COCTAaBIEHUE TE3HCOB

[ [Pemrenue 3anau

[/PabGoTa ¢ yueOHUKOM (COCTaBJICHHE KOHCIIEKTa, TIaHa)

[ /PemieHne cUTYaIlMOHHBIX 3a/a4 110 33JJaHHBIM YCJIOBHIM

[ /PaboTa ¢ TEXHUYECKUMHU CIIPABOYHUKAMU

[ IPedepatuBHas paboTa

[TPaboTa 1o M3JI0)KEHHOMY MPErnojaBaTesieM B ayAUTOPUU MaTepuany

[TPaboTa ¢ KOHCIEKTaMU C TOCIIEAYIOIIUM BBIITOJHEHUEM
NPAKTUYECKUX 3aaHUM

[TPaboTa co cioBapsiMu

[ICocTaBieHue rioccapus

[ICaMOCTOSATEIbHOE OCBOEHUE JOMOJHUTEIbHBIX TEM, YTITYOISIOMUX
paznensl kypca. CocTaBlIeHHE TUATPaMM.

JCocTaBneHue nepeyHen

ICamocTosiTenbHast paboTa MO BBIMOJHEHUIO PACYETHBIX 337124 110
3a/laHHbIM ycnoBusiM. CuctemaTrueckasi mpopaboTka KOHCIIEKTOB 3aHSTUH,
y4eOHOM, CIIPaBOYHON W HAYYHOM JIUTEPATYPHI.

[ICuctemaTi4eckas MOJAroTOBKa K MPAKTUYECKUM 3aHSITHSIM C
UCIIOJIb30BaHNEM KOHCIIEKTa, y4eOHBIX TOCOOUH, COCTABIEHHBIX
pernoaaBaTeNsIMU.

[ ICpaBHUTENIbHBIN aHATH3.

_|ICucremaTtrdeckasi mpopaboTKa KOHCIIEKTOB 3aHSATHN, YICOHOU U
CHEIUaIbHON JUTEpaTypsl (110 BompocaM K maparpadam, riaBaM yudeOHBIX
ocoOMii, COCTaBICHHBIX IMpenoaaBaTeneM). TeopeTnyeckasi MOAr0OTOBKa K
BBITIOJTHEHUIO MTPAKTUYECKUX 33JJaHUI TT0 OCHOBHBIM pasziesiaM Kypca B
paMKax MPaKTHYECKUX 3aHSATUH.
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