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I[TOACHUTEJIbHAA 3AIIMCKA

[Iporpamma  o0mieoOpa3oBaTeabHON  y4eOHOH  THUCIUILIAHBI MaremaTuka
MpelHa3HaueHa [UIsl peald3allid OCHOBHOHW mpodeccroHalbHON  00pa3oBaTeIbHOMN
nporpammbl CIIO Ha 06a3ze ocHOBHOro oOmiero o0pa3oBaHUS C TMOJTYYCHHEM CPETHETO
obmero obpazoBanusi B OI'BIIOY «YnbsHOBCKUN COLMATBHO-TIEAATOTUICCKUI KOJUIEIN))
MIPH MOATOTOBKE CTYICHTOB 1O CHEIIHATEHOCTSIM:

39.02.01 CoumanbHan pabota

44.02.01 JowkKonbHoe obpa3oBaHue

44.02.04 CneumanbHoe AOLWKOAbHOE 06pa3oBaHue

[Tporpamma cocrapiieHa Ha ocHOBe [IpuMepHO# TporpaMMbl 00IIe00pa3oBaTeIHLHON
yuyeOHOi  aucrumiuuHbl  MaremaTnka s Ipo(ecCHOHANBHBIX — 00pa3oBaTEIbHBIX
OpraHM3alfii ¥ B COOTBETCTBUH ¢ PeKOMEHIaIMsIMK 110 OPTaHU3AINH ITOJTyICHUS CPEITHETO
obmero oOpa3oBaHHs B MpeAeliax OCBOSHHUS O00pa30BaTENBHBIX IMPOTPAMM CPETHETO
npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTrO OOLIEro OOpa3oBaHHs C YYETOM
[IpumepHO#l OcHOBHOM 00pa30BaTeNbHON MPOTrpaMMbl CPETHEro OOIIero 00pa3oBaHUS,
o100peHHOM penieHueM (enepanbHOro y4eOHO-METOUYECKOr0 00beIUHEHHUS 0 O0IIeMy
obpazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

Cogepxanue mporpaMMbl MaTemaTHKa HaIpaBJICHO Ha JIOCTHKEHUE CIICIYIOIIMX
nenen:

obecrnieueHrne cHOPMHUPOBAHHOCTH MPEACTABICHUN O COIMUATBHBIX, KYJIbTYPHBIX U
HCTOPUYECKHUX (DAaKTOpaxX CTAHOBIICHHUS MATCMATHKH,

obOecrieueHre  cHOPMHPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO U
MaTEeMaTHYeCKOTrO MBIIIUICHHUS,

obecrieueHre cHOpMHPOBAHHOCTH YMEHUN MPUMEHATh MOMyYEHHBbIC 3HAHUS MPU
pElIeHNHU PAa3IUYHbIX 33/1a4;

obecrieueHre CHOPMUPOBAHHOCTU TPEJCTABICHUH O MaTreMaTHKe KakK 4YacTu
00IIIeYeI0BEUECKOM KYJIBTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIONIEM OMUCHIBATH U
M3Yy4aTh pealbHbIC MPOIIECCHI U SIBIICHUS.

B mporpamMmy BKIIIOUEHO COJEp)KaHWE, HAIMpaBJICHHOE HAa  (QOPMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIIMM, HEOOXOMUMBIX it kadecTBeHHOTro ocBoenust OIIOIT CIIO —
IIpOrpaMMbl IOATOTOBKH cIielanucToB cpeanero 3eHa (ITTIICC3).

B mporpamMMe yTo4HEHO cojepaHHe yd4eOHOro MaTrepuana, MOcCleoBaTeNbHOCTD
€ro U3y4eHHus, pacrpeesieHue y4eOHbIX 4acoB, KOHKPETU3UPOBAHBI TeMaTHKa pedepaTos,
BUJIBI CAMOCTOSITENILHBIX Pa0OT CTYJEHTOB C YYETOM CHEeNU(HUKU MPOTrpaMMbl MOATOTOBKU
CIEIIMATMCTOB CPETHETO 3BCHA.



OBIIAS XAPAKTEPUCTUKA
YYEBHOU JUCHUIUIMHBI MATEMATUKA

MaremaTHka siBisieTcss GyHIaMEHTAIbHOW 0011e00pa3oBaTeNbHON TUCIMILTHHON CO
CIIO)KMBIIMMCSL YCTOWYMBBIM COJIEpP)KaHHEM U OOIMMH TpPeOOBAHUSAMHU K IIOATOTOBKE
oOydJaronmxcs.

B mpodeccuonanbHbix  00pa3oBaTeNbHBIX  OpPraHU3AlUSAX,  PEATU3YIOMINX
00pa3oBaTeNbHYI0 TMPOrpaMMy CpeaHero o0mero oOpa3oBaHus B Ipeaeiax OCBOCHHS
OIIOII CIIO =Ha 6a3e 0OCHOBHOTO 00IIET0 00pa3oBaHMs, U3YYEHHUE MATEMAaTUKU UMEET CBOH
0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduis mpodeccuoHanbHOro 00pa3oBaHusl.

IIpu ocBoennn  cnenuanbHocTeld CIIO rymanuTapHoro mpoduis mpodheccCHoHaTbHOTO
oOpa3oBaHMsl MaTeMaTHka u3y4daercs Ha OasoBoM ypoBHe DPI'OC cpemnero ooOmiero
o0Opa3oBaHHUs.

DTO BBIpAXKAETCSI B COJEPKaHUU OOy4YEHUS, KOJMYECTBE 4YacOB, BBIACISEMBIX Ha
M3Y4YCHHE OTAENBHBIX TEM MPOrpaMMbl, IIYOMHE HX OCBOCHHS CTYACHTaMH, O0O0beMe W
XapakTepe MPaKTUYECKUX 3aHSITUM, BUJAX BHEAYIUTOPHOM CaMOCTOSATEIbHOU pabOThI
CTYJCHTOB.

OO01mue 1eny u3ydeHus MaTeMaTHKU TPAAUIIMOHHO PEaIU3yI0TCS B YEThIPEX HAIPaBICHUSX:
1) obuiee mpencTaBieHue 00 UASSX U METOJIaX MaTEMaTHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBiafieHre HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BocniuTaTeabHOE BO3JCHCTBHE.

Jns  rymaHuTapHOoro mpodmis — OpodeccHoHanbHOTO — oOpa3oBaHus — Oosee
XapaKTEePHBIM SIBJISIETCS yCUJIEHUE OOLIEKYIbTYPHOM COCTaBIsIONIEeH ydeOHON AUCIUITIIMHBI
C OpHEHTAaIlUe Ha BU3YyaJIbHO-00pa3HBINA U JJIOTUYECKUM CTUITU yu4eOHOUM paboTHhI.

Takum oOpazom, peanuszanus coaepkaHus yueOHOW TUCHUIUIMHBI OPUEHTHPYET Ha
MIPUOPUTETHYIO POJIb NMPOLECCYANbHBIX XapaKTEPUCTHUK Yy4eOHOH paboThl, 3aBHCALIMX OT
npodpuiasi  npodecCHOHATBHOTO  O00pa3oBaHUs, TOJYYEHHS OIbITa  HCIOJIb30BAHUS
MaTEMaTHKHU B COJIEPKATEIbHBIX U MPOPECCHOHATBHO 3HAUNMBIX CUTYaLUAX IO CPAaBHEHUIO
¢ (popManbHO-YpOBHEBBIMHU PE3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUESHHUS.

Conepxanue y4eOHOW AMCUUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
COJIepKaTeIbHBIMU JINHUSAMU 00yU€HUsI MaTeMaTHKe:
e anreOpanyeckas JIMHUS, BKJIIOYAIOLIas CHCTEMATHU3ALMIO CBEJACHUH O YHCIAX;

W3y4eHHWe HOBBIX M 0000IIeHHWe paHee HW3Y4YEHHBIX omneparuii (BO3BeIEHHE B

CTCIICHb, M3BJICUCHHUEC KOPHI, J'IOl"apI/I(bMI/IpOBaHI/Ie, CHUHYC, KOCHHYC, TaHICHC,
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KOTaHT'€HC U OOpaTHbIE K HUM); U3yUYE€HUE HOBBIX BHUJOB UHCIIOBBIX BBIPRKECHUU U
(GbopMyIl; COBEpIICHCTBOBAHHE MPAKTUYECKHMX HABBIKOB M  BBIUYHCIUTEIBHOM
KYJIbTYPBl, PACIIUPEHHE ¥ COBEPIICHCTBOBAHWE alIreOpandeckoro ammapara,
cOPMHUPOBAHHOTO B OCHOBHOH IIKOJIe, M €ro MPUMEHCHHE K PEIICHUIO
MaTEeMaTHYECKUX U MPUKIIAJIHBIX 33/]1a4;

® TEOPETUKO-(PYHKIMOHATbHAS TUHUS, BKIIOYAIOIIAs CUCTEMATH3AINIO U PaCIIHPEHUE
CBEAICHMI O (PYHKIHSAX, COBEPIICHCTBOBAHUE I'paUUECKUX YMEHUM; 3HAKOMCTBO C
OCHOBHBIMM HJAESIMH M METOJaMH MaTeMaTHYeCKOro aHaimu3a B o0BbeMe,
MO3BOJISIFOIIIEM HCCIIEIOBATh JJIEMEHTapHble (YHKIMKM W peliaTth MPOCTEHIIHe
reoMeTpuyecKkre, GU3NIECKUe U IPYTUe MPUKIIAJIHbIC 3a/1a4H;

e JMHHUS YpaBHCHW W HEPABEHCTB, OCHOBAHHAs HA IMOCTPOCHHH W HWCCIICIOBAHUU
MaTEeMaTHYeCKUX MOJeNeH, MepeceKaromascs ¢ aaredpanyeckol M TeOpeTUKO-
(GYHKIIMOHATBHOW JIMHUSIMU W BKIIOYAIONIasl pPa3BUTHE M COBEPIICHCTBOBAHHE
TEXHHUKHU anredpandeckux npeoOpa3zoBaHUil s peuieHus] ypaBHEHU, HEPAaBEHCTB U
cucreM; (OPMUPOBAHHE CIOCOOHOCTH CTPOUTh M HCCIENOBATh IPOCTEHINNE
MaTeMaTHYECKHE MOJCIHU MPHU PEUICHUH MPUKIATHBIX 3a7ad, 33a/1a4 U3 CMEKHBIX U
CHeIHabHBIX AUCLIHUIUINH,

® TrcoMETpHYECKas  JIMHUSA,  BKJIIOYAMOIIASs  HANISJIHBIE  TPEJICTABICHHUS O
MIPOCTPAHCTBEHHBIX (QUTypax U M3YYEHHE MX CBOMCTB, (POPMUPOBAHHE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOP&XKEHMS, Ppa3BUTHE  CIOCOOOB  T€OMETPUUYECKUX
M3MEpEeHUH, KOOPAMHATHOTO U BEKTOPHOT'O METOJIOB ISl PEIICHHUS MAaTeMAaTHIECKUX
Y IPUKJIATHBIX 3a7a4;

e CTOXAaCTWYeCKas JIMHHS, OCHOBaHHAs Ha pa3BUTHH KOMOWHATOPHBIX YMEHHI,
MIPEJICTABICHUH O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIETO
MUpa.

Paznmensr (Tembl), BKJIIOYCHHBIE B COJIEpPKaHWE YUCOHOW JTUCIUIUIMHBI, SIBIISTFOTCS
oOmuMu 1715t Beex mpoduiielt mpodeccuoHaibHOro 00pa3oBanusi. B TemMaTtuueckoM TuiaHe
MporpaMMbl y4eOHBIN MaTepuan MpeAcTaBleH B (opMe YepeAYIOLIErocs pa3BepThIBAHUS
OCHOBHBIX COJIEp)KaTEeNbHBIX JMHUN (anreOpandeckod, TeopeTUKO-(yHKIIMOHATBHOMU,
YpaBHEHUW W HEPABEHCTB, T'€OMETPUYECKOW, CTOXACTUYECKOH), YTO TO3BOJSET THOKO
WCIIOIh30BaTh X PACIIOJIOKEHNUE M B3aUMOCBSI3h, COCTABJIATh paOOUnii KaJeHAApHbBIN IIJIaH,
Mo-pa3HOMYy depeays yueOHble Tembl (TJ1aBbl y4eOHHKA), YyUYUTHIBas MPOoQuiIb
npodeccronansHOro 06pa3zoBanus, cnenuduky crnenuaibHoctu CIIO, rmyOuHy u3yueHus

Marepuraia, ypoBC€Hb IIOATOTOBKH CTYACHTOB I10 IIPCAMCETY.



MECTO YUYEBHOM JUCHUIUIMHBI B YYUEBHOM ITJIAHE

VYyeOHasi MUCHUIUIMHA OTHOCHUTCA K MPEAMETHON 00jacTu «Matemartuka u
nndopmatukay GI'OC cpeanero odmiero oopazoBaHus.

B mpodeccuonanbHbIX  00pa3oBaTENbHBIX  OPraHU3ANMAX,  PEATU3YIONIUX
00pa3oBaTeNbHYIO0 TMPOrpaMMy CpeaHero oOmero oOpa3oBaHUS B IpelesiaX OCBOCHHUS
OIIOII CITO nHa 6a3e 0CHOBHOTO 00IIIeT0 00pa3oBaHus, yucOHas AUCIUIUITMHA MaTemaTuka
n3ydyaercss B oOmieoOpasoBarenbHoM Imkie ydeOHoro maHa OIIOIT CIIO Ha 6aze
OCHOBHOT0 00111eT0 00pa30BaHusl C MojdyyeHueM cpeanero ooduero oopazopanus (IIIICC3).

B yuebnpix mnanax IIIICC3 yuebnas nucuuiuimHa MaTteMaTHKa BXOAMUT B COCTaB
o0mux 001e00pa3oBaTeIbHBIX YUYEOHBIX AUCIHUIUIMH, (OPMHPYEMBIX H3 005S3aTEIbHBIX

npenMeTHbIx obnacteit ®I'OC cpennero obuiero oopasosanus, A npodeccuit CII1O.

PE3VYJIbTATHI OCBOEHU S YUEBHOM JIUCLIUITJIMHBI

OcBoeHnue cojaepkaHusi ydyeOHOM aucHUIIMHEL Marematuka obecrednBaeT
JNOCTH)KEHHE CTYACHTaMU CJIEYIOUIUX Pe3yIbTaTOB:
* IMYHOCTHBIX:
—— c(OPMUPOBAHHOCTb MPEJCTABICHUN O MaTEMAaTUKE KaK YHUBEPCAJIbHOM S3bIKE HAyKH,
CPElICTBE MOJEIMPOBAHMS SIBJICHUI U IIPOLIECCOB, UAECAX U METOJAaX MaTEMaTHKU;
—— I[IOHMMaHHWE€ 3HAYUMOCTHM MATE€MaTUKH I HAy4YHO-TEXHUYECKOro Iporpecca
c(OpPMUPOBAHHOCTh OTHOIIEHMSI K MaTEMAaTHKE KaK K YaCTH OOIEeYeSIOBEYECKON KYJIbTYpHI
4yepe3 3HAKOMCTBO C HCTOPUEN pa3BUTUS MAaTEMATHKH, BOJIIOLIUEN
MaTEMaTHYECKUX UJIEH;
——  pa3BUTHE  JIOTMYECKOTO  MBIIUICHHUS,  HPOCTPAHCTBEHHOIO  BOOOpa)keHUs,
QITOPUTMHUYECKON KYJIbTYphl, KPUTUYHOCTH MBIIIJIEHUS] HAa ypOBHE, HEOOXOIUMOM JUIst
Oynymeir mnpodecCHOHANBHOM  JIeATENbHOCTH, JJisi TPOJOJDKEHHS 00pa3oBaHUS U
camMo00pazoBaHus;
—— OBJaJieHMEe MaTeMaTHMYeCKUMHM 3HAaHMSIMHU M YMEHMSMH, HEOOXOAUMBIMU B
MTOBCEIHEBHOM JKM3HM, JUII OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX JHUCHUUIUIMH U
JUCHUIUIMH Mpo(ecCHOHaNbHOrO IMKJIa, IJs IMOJIydeHuss oOpa3oBaHus B 001acTaX, He
TpeOyIOIMX yriIyOJIeHHON MaTeMaTH4eCKON OJITOTOBKY;
—— TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHUIO, B TOM YHCIIE CaMOOOpPA30BaHMIO, HA
NPOTSDKEHUH BCEW KHU3HH; CO3HATENIbHOE OTHOILIEHHE K HETPEephIBHOMY O0pa30BaHUIO Kak
YCJIOBHIO YCTICTITHON MTPO(PECCHOHAIBHON U 00IIIECTBEHHON JIeATEeTbHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW TBOPUYECKOW W OTBETCTBEHHOM
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NeSITeTbHOCTH;
—— TOTOBHOCTh K KOJUICKTHBHOH paboTe, COTPYJHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHOM, OOIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKON, TIPOSKTHOM U
JIPYTHUX BUAAX ACSITEIHLHOCTH;

—— OTHOIIICHUE K MPO(ECCHOHATBHON IEATEILHOCTH KaK BO3MOXXHOCTH YUACTHSI B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBCHHBIX, OOIEHAIMOHATIBHBIX IPOOIIEM;

* METanpeIMETHBIX:

—— YMEHHE CaMOCTOSITCIIbHO OMPEACNATh IENH JCATEIbHOCTH W COCTaBISATh IUTAHBI
NESTeTbHOCTH, CaMOCTOSITEJIbHO OCYIIECTBIIATh, KOHTPOJHPOBATh M KOPPEKTUPOBATH
JeSITeIbHOCTD; HMCIIOJB30BaTh BCE BO3MOYKHBIC PECYPCHI U JOCTH)KCHUS TOCTABJICHHBIX
[[eJel U peaau3aliy IJIaHOB JIeATEIbHOCTH; BRIOMPATh YCICITHBIC CTPATETUN B PA3IMYHBIX
CUTYaITUsX;

—— yYMEHHE NPOJYKTHBHO OOWIAThCS M B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYHUTHIBATH TO3HMIUU JIPYTUX YYAaCTHHKOB JEATEIBHOCTH, 3((HEKTUBHO
pasperath KOHQIHKTHL;

—— BIIaJICHUE HaBBIKAMU TI03HABATEIHHON, Y4e€OHO-UCCIIEIOBATEIHLCKOW M IMPOEKTHOM
NeSITEeIbHOCTH, HaBBIKAMHU pa3pelieHusi Mpo0JieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs] MPAKTHYECKUX 3a/ady, IPUMCHCHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHS,

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIMOHHO-ITO3HABATEIHHON
NeSTeNbHOCTH, BKIIOYash yMEHHE OpPUEHTHPOBAThCS B  PA3IMYHBIX  HCTOUYHUKAX
nH(pOpMaLIUY, KPUTHUECKH OIICHUBATh U UHTEPIPETHUPOBATH HHPOPMAITUIO, TTOTYyYaEMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

—— BJIaJICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO W TOYHO H3J1araTh CBOIO
TOYKY 3pEHUSI, HCIIOJIb30BATh aJICKBATHBIC SI3BIKOBEIC CPEJICTBA,

—— BIIaJilcHUE HaBBIKAMH T[I03HABATEIbHOW peQIEeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JEHUCTBUI W MBICIUTENBHBIX MPOIECCOB, MX PE3YyIbTaTOB M OCHOBAHWIA, TPaHUI] CBOETO
3HAHWS U HE3HAHUS, HOBBIX MTO3HABATEIIBHBIX 33]1a4 U CPEJICTB JIJIS UX JTOCTHIKCHHUS;

—— TEJNCYCTPEMJICHHOCTh B IIOMCKaX W TPUHATHH PEIICHUH, COOO0pa3HTEeIHLHOCTh |
WHTYULIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUHN; CIIOCOOHOCTh BOCIPUHHUMATH
KpacoTy ¥ TaApMOHUIO MUDA;

* MPEJIMETHBIX:

—— cOpPMHUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHUKe KaK 9acTH MHPOBOH KYJIBTYPHI U
MECTEe MaTeMaTUKH B COBPEMEHHOW IMBIIIM3AINH, CTTIOCO0AX OMUCAHMS SIBJICHUN PEalIbHOTO

MHpa Ha MAaTEMATUYCCKOM S3bIKE;



—— c(OpMUPOBAHHOCTh MPEJICTABICHUN O MaTeMaTHMYECKMX IMOHATUSAX KaK Ba)KHEHIINX
MaTEMaTHYECKUX MOJECIAX, IMO3BOJIOIMX OINKCHIBATH M H3Yy4aTh pas3HbIE IPOLIECCHI U
SIBJICHUS; IOHMMaHUE BO3MOKHOCTH aKCHOMATHYECKOT0 IIOCTPOCHUS

MaTeMaTUYECKUX TEOPHIL;

—— BIAQJICHHE METOJAMM [OKa3aTelbCTB U AJTOPUTMOB PELICHMS, YMEHHE UX IPUMEHSATB,
IIPOBOJMTH OKA3aTENIbHBIE PACCYKICHMS B XO/I€ PEILICHUS 3a1a4;

— BIIQJICHUE CTAaHJAPTHBIMM IIPUEMaMU PEUICHUS PAlUOHAIbHBIX U HPPALMOHAIIBHBIX,
[I0OKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHCIE JIA IIOUCKA ITyTH
pEILICHNs U WIIIOCTPALUY PEILEHUS YPAaBHEHUI U HEPABEHCTB;

—— c(OPMHUPOBAHHOCTD MPECTABICHUN 00 OCHOBHBIX NOHATHSIX MAaTEMaTHUECKOTO aHAIIN3a
U UX CBOMCTBax, BIJAJCHUE YMEHHEM XapaKTepU30BaThb IOBeJCHHE (DYHKUUH,
HCII0JIb30BaHUE TIOJYYEHHBIX 3HAHUH JUIS ONMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;
—— BJIQJICHUE OCHOBHBIMM IOHATHAMM O INIOCKMX M NPOCTPAHCTBEHHBIX N€OMETPUUECKUX
¢urypax, HX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH yMEHHS pPAacCIO3HABAThH
reoMeTpruecKue (GUrypsl Ha dYepTeX ax, MOJENSIX M B pEabHOM MHUpE; NPUMEHEHHE
U3YYEHHBIX CBOWCTB IeOMETpUYecKUX (Guryp u ¢Gopmysn i pelieHUs FeOMEeTPHUECKUX
3a/1a4 U 3a]1a4 ¢ IPAKTUYECKUM COJEPIKaHNUEM;

—— c(opMHUPOBAaHHOCTH MPEACTABICHUA O TpoIeccaXx © SBICHUSAX, HMEIOMINX
BEPOSITHOCTHBIM  XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHUPE,
OCHOBHBIX ITOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEM; YMEHUI HAXOAUTh U OLICHUBATH
BEPOSTHOCTH HACTYIUIEHUSI COOBITUI B MPOCTEUIINX MPAKTUYECKUX CUTYaLUsX U OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEJINYNH;

—— BJIAJICHUE HaBBIKAMH HMCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPU PEIICHUHN

3a7a4.§

§ [IpeameTHBIC PE3yNbTAThI OCBOCHUS YI€OHON AUCITUIUTHHBI «MaTeMaTHKay yTOUHSIIOTCS B
pabounx mporpamMmax Ha ocHOBe [IpuMepHOW OCHOBHOI 00pa3oBaTEIHHOW MPOTPAMMBI
cpeaHero odmiero obpa3zoBaHMsA ¢ yd4eToM MNpoduis npodeccHOHaIbHOro 00pa3oBaHMUS,

ocBauBaemoit mpodeccuu IIITKPC unu cnermansroctu [IIICC3.



COJIEP)KAHUE YUYEBHOM JUCLUITJIVHBI

Pa3nea 1. Anredpa n Hauaia MaTeMaTHYeCKOI0 AHAIU3A
Tpuronomerpuyeckue pyHKIUH

1. Tpuronomerpnyeckne PyHKIUN YHUCIO0BOI0 apryMeHTa
Tpuronomerpuueckue (yHKIHHA YHCIOBOTO aprymenrta. CHHYC, KOCHHYC, TaHT€HC M
KoTaHreHc. Tpuronomerpudeckue QyHKIUU U UX rpaduKu.
IpakTuyeckoe 3ansitue Nel: « Tpuronomerpuyeckue (PyHKIMHA YUCTOBOI0 APryMEHTa»
CamocrosiTesibHasE padora: pelieHue ynpaxHeHuil Ha Temy «TpuroHomerpuyeckue
(YHKIMK YHCIOBOTO apTyMEHTa»; BBIMOJHEHUE KOHCHEKTa Ha TeMy «O MPOUCXOKICHUU
€IMHUIl WU3MEpPEHUsl YIJIOB»; BBINOJIHEHHE KPAaTKOro KOHCIEeKTa Ha TeMy «O0 wucropuu

TPUTOHOMCTPHUU).

2. OcHOBHBIE CBOMCTBA (PYHKIMH

OcHoBHble cBoiicTBa ¢GyHKIuN. OyHKIUU U uX rpaduku. YeTHble U HEYETHbIE (HYHKIUU.

[leproIMYHOCTD TPUTOHOMETPUYECKUX (PYHKIUH. DKCTpeMyMbl. MccaenoBanne GyHKINA.
IIpakTnueckoe 3ansaTHe Ne 2: «OCHOBHBIE CBOMCTBA (PYHKIMN»

CamocrosiTesibHass padoTa: pelieHue ynpaxkHeHuil Ha Temy «OCHOBHBIE CBOWMCTBa

GyHKIII
3. TpuroHomeTpuyecKkue ypaBHeHusl 1 HEPaBEeHCTBA.
CucremMbl TPMTOHOMETPUYECKHUX YPaBHEHHUIA.

Pemenne TpUrOHOMETPUYECKHX YPAaBHEHMM M HEPABEHCTB. APKKOCHHYC. ApKCHHYC.
ApkranreHc. PemeHue npocTeMIIMX ypaBHEHUH W HEpaBeHCTB. lIpumepsl pemeHus
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM YPABHEHUM.

IIpakTnyeckoe 3anaTne Ne 3 :«PemeHne TPUTOHOMETPHYECKUX YPABHEHHH M CHCTEM
YPaBHEHHID»

CamocrosiTesibHas padoTa: pelIeHre YIPaKHEHUM Ha TEMY «PEIIEHNE TPUTOHOMETPUYECKHUX

YpPaBHEHUI U HEPABEHCTBY

IIpousBoaHas u eé npuMeHeHUs.
4. IlpousBoaHas
[Tpupamenue ¢pynkuuu. [lonstue o npousBogHOM. [ToHATHE O HEMPEPHIBHOCTH (HYHKIIUU
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u npenenbHoM nepexogne. IIpaBuna BbrumMciaeHUs npousBoAHbIX. IIpomsBogHas cioxHOR
¢dbyakuun. [Ipon3BoHAS TPUTOHOMETPUIECKON (PYHKITUH.

IIpakTnueckoe 3ansaTue Ne 4 :«IlpousBoanas. IlpaBuia BbIYuC/IeHUs] IPOU3BOIHOID)
CamocrosiTesibHas padoTa: pelleHUE YIpa)KHEHUN Ha IPUMEHEHHE TEOPUHN IIPOU3BOIHOM;
IIOJIrOTOBKA TEMAaTUYECKUX co0O0IIeHUH Ha TeMbl «IIponcxox1eHMy TEpMUHOB U 0003HaYEeHUI

B muddepeHnnanbsHoM ucurcieHun» u «13 ucropun quddepeHanbHOro HCYUCICHU S

5. IIpuMeHeHHe HeNPepbLIBHOCTH U NPOM3BO/HOM.
[Ipumenenue HempepbiBHOcTH. KacarensHas k rpaduky ¢yHkuuu. ITpuGnmxenssle
BbruuciieHus. [IpousBoaHas B pU3MKe U TEXHUKE.
IIpakTuyeckoe 3ansaTHe Ne S:«IIpuMeHeHHe HENPEPLIBHOCTH M IIPOU3BOIHOI»
CamocrosiTesibHasE padoTa: pellleHUE YNPAKHEHUH Ha MPUMEHEHHE HENpPEpPhIBHOCTU U
IPOU3BOHON B (pu3uke U TexHuke. CoCTaBlIeHHE KOHCIEKTa Ha TeMy: «BbiBeneHue cBOMCTB

r[apa60m>1, HMCIHOIICC IIPUMCHCHUC B OIITUKC U TCXHHUKC)).

6. [lpuMeHeHHe NMPOM3BOIHON K HCCIeT0BAHUIO (PYHKIMH.
[Ipusnaku Bo3pacTanus (yObiBaHUS) (GyHKUMH. KpUTHYecKHe TOYKH, MaKCHUMyMbl M
MUHUMYMBI. [IpuMeHeHue npou3BOAHON K HccienoBaHuto ¢yHkuuu. Haumbonbliee u
HaMMEHbIIee 3HAYCHUST PYHKIUH.
IIpakTnueckas padora Ne 6: «IIpumeHeHMe  NPOM3BOJHOH K HCCJIEJOBAHUIO
GyHkuun»
CamocrosiTesibHast padoTa: IPUMEHEHUE POU3BOIHOM /IS pELICHMSI 3a/1a4 Ha HaXOXKIACHHE
HauOOJbIIEr0, HAaWMEHBIIET0 3HAYEHHWS M Ha HaxoXieHue skcrpemyMa. CocraBieHue

KoHcrieKkTa Ha TeMy «Dopmyna Jlarpanxa»

7. IlepBooOpa3Hasi M HHTErpaJ
Omnpenenenue mnepBooOpasHoi.  OOmuit Bua mnepBooOpazHbiX. OCHOBHOE CBOWCTBO
nepBooOpazHoi. ['eomerpuueckuil cmbica nepBooOpa3Hol. Tpu mpaBuiia HaXOXKICHUS
nepBooOpa3zHoi. Ilmomans kpuBoauHeitHoW Tpaneuuu. MuTerpan. ®opmyna HeroToHa —
JleitOnuna. [IpumeneHne nHTErpaia.
IIpakTnyeckoe 3ansaTne Ne 7: « Haxoxxaenne nepsoo0pa3Hoii, HHTerpaja M MJomaim
KPHUBOJIMHEIHOH Tpanmeuun»
CamocrosiTesibHAas padoTa: pelleHHE YIPaKHEHUN HA BBIYUCICHUE HWHTErpasa, IUIoaIn

KpHBOHHHCﬁHOﬁ TpAaICum. IloaroroBka TeMaTHYECKUX COO6H.[CHHI>1 Ha TEMY « CBCI[CHI/IH nu3



HMCTOPUM UHTETPATBHOTO UCUUCICHUSD)

IHoka3zarenbHas u Jorapupmuueckass QyHKIUN

8. O60o011IeHNe IOHATHS CTeNeHH

Kopenp n- cremenu u ero cBoucTBa. MppanvoHanbHBIE YpaBHEHHMS M HEPABEHCTBA.
Cucrembl HppalMOHAIBHBIX ypaBHEHU. OCHOBHbIE IpHeMbl UX perieHus. CreneHb ¢
palOHAIBHBIM [1I0KA3aTEJIEM.
IpakTuyeckoe 3ansaTHe Ne 8:«PemeHne MppanuoHAJbHbIX YPABHEHHUI U HEPABEHCTB.
CucreMbl HPPAIHOHAJIBHBIX YPABHEHU»
CamocrosiTesqibHasi padoTra: pelieHUE YINPAKHEHUH Ha MPUMEHEHHUE CBOWMCTB CTEIEHH.

Pemenne ynpaxHeHMi HA MPUMEHEHUE CIIOCOOOB PEIICHHS UPPALMOHAIBHBIX YPAaBHEHUH.

9.Iloka3zaresbHas U Jorapudpmuveckas QyHKIUA
IToka3zarenbHast GpyHKIMs. Pemenne nokasareabHbIX ypaBHEHUN U HepaBeHCTB. Jlorapugmbl
u ux cpoiictBa. OcHOBHOE JiorapuMuyeckoe TOXKIEecTBO. JlecATUUHBIE M HaTypajbHbIE
norapudmsl. [IpaBuna pevictBuii ¢ norapudmamu. Jlorapupmuueckas ¢pynkuus. Pemenne
JorapuMHUUEcKUX ypaBHEHHUH U HepaBeHCTB. [loHsTHE 00 00paTHON (QyHKIIMU.
IIpakTuyeckoe 3anaTue Ne 9:« IlocTtpoenme moka3zatesbHBIX H JOrapupmMmuyecKux
pynxnumiin»
IIpakTnueckoe 3ansaTtue Ne 10:«Pemenue JiorapupmMuuyeckMx ¢ INOKa3aTeJlbHbIX
YPABHEHUIl U HEPABEHCTB»
CamocTosiTe1bHasi paboTa: MOCTpOSHHUE IpaMKOB MMOKA3aTeNbHON U JIOrapupMHUUECKON

¢ynkuuit. [ToaroroBka coobuenuit Ha Temy «M3 ucropun norapudmon»

10. IIpon3BoaHas noka3aTeabHOM U Jiorapumuyeckoi GpyHKumni.
[IpousBonHas mnoka3zarenbHoM (yHkuuu. Yucno e. IlepBooOpa3zHas moka3areabHOU
¢ynkuun. IlpousBognast norapupmudeckoil ¢ynknuu. CreneHHas ¢GyHKuus U eé
pou3Bo/iHAs. Brruncienue 3HaueHi cTeneHHoN GyHKINU.

IIpakTuyeckoe 3anaTHe Ne 11: «HaxoxkaeHume npoM3BOAHBIX I0KA3aTEJBHON U
Jorapupmuyeckoilt pyHkuuii».
CamocrosiTesibHast padoTa: pelieHHe YNpaKHEHWH Ha HaXO0XACHHE IPOM3BOAHBIX

MoKa3aTeabHOM U JorapugmMuyeckoit GyHKIUH.



Pazgen 2. KomOuHaTOpUKA, CTATUCTUKA M TEOPUSI BEPOSTHOCTEH

11. OcHOBHBIE MOHATHS KOMOUHATOPUKH.
OcHOBHbIE TOHATUS KOMOWHATOPUKH. 3aqaud Ha TMOJCYET YHWCia pa3MeIIeHUH,

MepecTaHOBOK, coueTaHuii. Pemenue 3amau Ha mepebop BapuantoB. Dopmyna OuHOMA
Herotona. CoiicTBa OMHOMUHANBHBIX KO3 urnmenTo. Tpeyronpauk [lackans.
IIpakTuyeckoe 3ansiTie Ne 12: « Pemienue 3a1a4 Ha MoAcCYeT YMCJIa pa3MelIeHUH,
MepecTaAaHOBOK, COYETAHU, Iepedop BAPUAHTOBY.

CamocrosiTejibHasi padoTa: MOJArOTOBKA TEMATUYECKUX COOOIICHHI 00 UCTOPUS Pa3BUTHS
KOMOMHATOPHKU U €€ pOJIb B PA3INYHBIX cPepax YeIOBEUCCKOU KUZHEICATCIILHOCTH.

Pemenue KOM6I/IHaTOpHLIX 3ajaa4.

12. D1eMeHTHI TEOPUM BepOSATHOCTEM
CoObITHE, BEpPOATHOCTb COOBITHSA, CIIOKEHHWE M yMHOXEHHE BeposTHocTei. Ilonarue o
HE3aBUCUMOCTH COOBITHH. JlUCKpeTHas cilyyaiiHas BeNIMYHMHA, 3aKOH €€ paclpeesIeHus.
YucnoBble XapaKTEPUCTUKU JUCKPETHOW ciyyailHOM BenuuuHbl. [loHATHE O 3akoHe
OOJIBIIINX YHCEIL.
IIpakTnueckoe 3anaTne Ne 13: «/luckperHas cjaydyaiiHasi BeJIMYMHA, 3AKOH €€
pacnpeeeHHs»
CamocTosiTe1bHasi padoTa: TIOArOTOBKA TEMAaTHYECKUX COOOIIeHHH 00  McTopuu
pa3BUTHA KOMOMHATOPUKH, TEOPUH BEPOATHOCTEW M CTATUCTHKH U MX POJIb B PA3IUYHBIX

cdepax 4eIoBeuecKoi KU3HENeATENbHOCTH.

13. IlpeacraBiaenne JaHHBIX (Ta0JMLBL, AUATPAMMBI, TPaUKH)
[IpencraBnenne AaHHBIX (TaOJMIBI, TUArpaMMmbl, Tpaduku), reHepadbHas COBOKYIHOCTD,
BBIOOpKa, cpeaHee apudmernueckoe, Meauana. lloHsTHe O 3amagax MaTeMaTUYECKOU
CTaTUCTUKMU.

IIpakTnyeckoe 3ansaTue Ne 14: «IlpeacraBiieHHe YHMCIOBBIX JAHHBIX, I'€HEPAJIbHAsA
COBOKYITHOCTb, BEIOOPKA, cCpeHee apu(pMeTH4ecKoe, MeIUAHA)

CamocrosiTeJibHasi padoTa:  MOATOTOBKA TEMAaTHYECKUX COOOMEHUH 00  MCTOpUH
pa3BUTHS MaTeMaTUYECKOW CTATUCTUKU M €€ POJib B Pa3IMUHBIX cepax yeloBeYecKOou

KU3HCACATCIIBHOCTHU



Paszgea 3. 'eomerpus

14.IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE
B3aumHoe pacnionoxenue JByX IpsMbIX B IpocTpaHcTse. [lapamiensHoCTs psmMoi n
miockocTy. [TapannensHocTs mIockocrel. IlepnenauKyIspHOCTS IPAMOM U INIOCKOCTH.
[lepnieHuKyYISAp U HAKJIOHHAs. YTOJ MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yroJlL.
Yroa Mexay II0CKOCTAMU. [IepnenauKyIIpHOCTD JBYX IJIOCKOCTEH.
I'eomerpuueckue npeodbpazoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CHMMETPHSI
OTHOCHUTEJIBHO INIOCKOCTH.
[MapannensHoe npoekTrpoBanue. [nomanb opToroHaIbHOMN mpoekiuu. M3o0pakeHue
MIPOCTPAHCTBEHHBIX (PHUTYD.
IIpakTuyeckoe 3ansaTue Ne 15: «IlapajuielbHOCTH NPSIMBIX M IUIOCKOCTEH B
NPOCTPAHCTBE»
IIpakTnyeckoe 3anaTHe Ne 16: «llepneHAUKYJSIPHOCTh NPSAMBIX H IUIOCKOCTEll B
NPOCTPAHCTBE»
CaMocTosiTe1bHasi padoTa: COCTaB/IEeHHE TaOJIUI: O B3aMMHOM PacIoyIOKEHHE MPSAMON U
IUDIOCKOCTH B IIPOCTPAHCTBE; O B3aMMHOM pACIOJOKEHUM JIBYX IIJIOCKOCTEH B
npocTpaHcTBe. M3roTroBieHHE KapTOHHBIX MOJEIEH IEPECEKAIOIINUXCSA IIOCKOCTEM.

W3roroBiieHne HUTSHBEIX MAaKETOB U MO[[eﬂef/'I K 3aga4daM.

15.MHoOrorpaHHuKH
Bepmunsbl, peOpa, rpaHu MHOrorpanHuka. PazBepTka. MHororpaHssie yribl. Beimykiibie
MHororpanHuku. Teopema Oitnepa. [Ipusma. [Ipsimas u HaknoHnHas npusma. [IpaBuibHas
npusMma. Ilapamnenenunen. Ky6. Ilupamumpa. IlpaBuibHas mnupamuzaa. YcedeHHas
nupampaa. Terparap. Cummerpun B KyOe, B MapajuieNenumnesne, B Ipu3Me U MUpaMuje.
Ceuenus xyOa, nmpu3Mbl U nupamujbl. IlpeacraBieHue o MpaBUIBHBIX MHOTOI'paHHHKaX
(TeTpasape, kyOe, okTarape, AoJAEKadIpe U HKOCAdApe).
IIpakTuyeckoe 3ansitue Ne 17: «MHOrorpaHHMUKN»
CamocrosiTesibHasi padoTa: H3rOTOBIEHHE MOJENEW MHOrOrpaHHUKOB. CocTaBieHHE

KOHCIICKTA Ha TCMY «DIIEMEHTHI CUMMCTpPUU ITPABUJIIBHBIX MHOT'OT'PAaHHUKOB

16.Tes1a M1 MOBEPXHOCTH BPALCHUS

]_II/IJ'II/IH,[[p U KOHYC. YcedeHHbIH KOHYC. OCHOBaHI/Ie, BBICOTA, OokoBast MMOBCPXHOCTD,



oOpa3yroimas, pazBepTka. OceBble CeUeHHUs U CeueHus], apauieabHble ocHoBaHuio. [llap u
cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cdepe.
IpakTuyeckoe 3ansitue Ne 18: « Tesa u MOBEpPXHOCTH BpalIeHUsD»
CamocTrosiTesibHAs pa6oTa: cOCTaBJICHHE TAOIUIBI O B3aHMHOM PACIONIOKEHUU Chephl U
IUIOCKOCTH; U3TOTOBJICHHE MOJIEJe TeJ M MOBEPXHOCTEH BpallleHHs; pelleHe 3a1a4y Ha
UWIMH]IP, KOHYC U IIap.

17.A3mepennsi B reoMeTpUH
O6beM u ero m3mepenue. MuterpanbHas Qopmyrna odbema. Dopmynbl oObema Kybda,
MPSIMOYTOJIBHOTO Mapauieienunena, Npu3Mel, inHapa. Gopmynnsl oobeMa nupaMubl U
KoHyca. GopMyIIbI TUIOIIAIM IOBEPXHOCTEH MUIMHApPA U KoHyca. Dopmyssl oObeMa mapa
u wiomanu chepel. [lomobue ten. OTHONICHWs TUIOMIANCH MOBEPXHOCTEH U 0OBEMOB
MOAOOHBIX TEJI.
IpakTnyeckoe 3ansiTue Ne 19: «llnomaau MHOrOrpaHHMKOB, TeJ U MOBEPXHOCTEH
BpaleHuii»
IpakTuyeckoe 3aHsaTHe Ne 20: «O0BbeMbl MHOTOTPAHHUKOB, TeJI H MOBEPXHOCTEH
BpalleHuin»
CamocrosiTesibHAs padoTa: pelieHre yNpaXHEHU Ha BBIYUCIICHUE TUIOMAAN U 00beMa

MHOI'OI'PaHHHUKOB, TCII U HOBCpXHOCTeﬁ BpalllCHUA.

18. KoopauHaThl 1 BEKTOPbI

[IpsimoyronbHas (ekapToBa) cUCTeMa KOOPJIUHAT B MPOCTPAHCTBE, (hopMysia pacCTOSIHUS
MEXIy JBYMs TOYKaMH, ypaBHEeHHE cdepbl, mpsaMoil u miuockoctu. BexTtopsl. Moaynb
BekTopa. PaBeHcTBO BeKTOpOB. CIlI0)KEHHE BEKTOPOB. YMHOMKEHHE BEKTOpAa Ha YHCIIO.
Pa3noxxeHne BekTOpa Mo HampaBiICHHUSAM. YTOJ MEXIy AByMs BekTopaMu. KoopauHatbl
BekTopa. CkajipHOE NpOM3Be/leHHuEe BEKTOpOB. lcnonb30BaHHWE KOOPAWHAT M BEKTOPOB
IIPY pELICHNE MAaTEMATUYECKUX U TPUKIIAIHBIX 3aad.

IIpakTnyeckoe 3ansitue Ne 21: «MeToa KOOPAMHAT B IPOCTPAHCTBE»
CamocrosiTesibHasE padoTa: pelleHHe 33aJa4 C HCIOJIb30BAHUEM METOJla KOOpAMHAT B
MIPOCTPAHCTBE; IOJArOTOBKAa  TEMAaTHYECKUX coobmeHudt Ha Ttemy «lcnonbp3oBanue

BCKTOPOB npu J0Ka3aTCJIbCTBEC TCOpEM CTCPCOMCTPHUU



IIpumepHbie TeMbl pedepaToB (1OKJIAI0B)
U HHIMBHUAYAJbHBIX IPOEKTOB:

HenpepoiBHbIE 1p0o0H.

HpI/IMeHeHI/Ie CJIOKHBIX IMTPOLCHTOB B SKOHOMUYCCKHUX PACUCTaX.

[TapamienpHOE IPOEKTUPOBAHHUE.

Cpennue 3HaUEHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1aHue NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHUM.

I'padmueckoe pemieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBusnbHbBIE ¥ TOMYNPABUIbLHBIE MHOTOTPAHHUKHY.
Konnueckue ceuenust 1 UX IpUMEHEHUE B TEXHUKE.
[Tonsitue nuddepennmana u ero NPUIOKEHHUS.

Cxembl NOBTOPHBIX UCTIbITAaHUN bepHyru.
HccnenoBanue ypaBHEHUI U HEPABEHCTB € IapaMETPOM.
Tena BpamieHus

CummeTpust BOKpYT Hac

[IpousBoaHas B pU3MUKE U TEXHUKE

Jlorapudmel B acTpOHOMUU

Bce pazseptku Ten [Lnarona.
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TEMATHUYECKOE INTAHUPOBAHUE

[Ipu peanuzanmm coxepxkaHusi o0O0Ie00pa30BaTEILHON YYCOHOW JAMCITUTUTHHBI

«Maremartuka: anre6pa U Haydajla MaTeéMaTH4YC€CKOI'0 aHalliu3a; IrcoMETpus >» B IIpEaciiax

ocoerns OIIOII CITIO na 6a3e OCHOBHOTO 0O0IIero 0Opa3oBaHUs C MOJIYYEHHEM CPEIHETro

obmiero oOpa3oBaHus MaKcUMalbHas ydeOHasi Harpys3ka CTYACHTOB cocTaBisieT: 234 4, u3

HUX aynuTopHas (oOs3aTenbHas) yueOHasi Harpy3Ka, BKIIOUas MpaKTHIeCKUue 3aHsIThs — 156

YaCOB;, BHCAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta CTYACHTOB — 78 gacos.

Ne | HaumeHoBaHue Maxkcumans | Camocto | Bceero | Teoperu | [Ipaktu
/0 | pa3enoB U TEM Hast ATeNbHAS YEeCKUX | YECKUX
yueOHas pabora
Harpyska
Pa3nes 1. Aurefpa n Hayas1a aHaIM3a 123 38 86 22 64
1 | Tpuronomerpuueckue byHKINN 16 4 12 4 8
YHCIIOBOTO apryMEeHTa
2 | OcHOBHBIE CBOWCTBA (PYHKLUI 16 4 12 2 10
3 | Tpuronomerpuyeckue ypaBHEHUS U 16 4 12 2 10
HEpPABEHCTBA. Cucrembl
TPUTOHOMETPUYECKUX YpaBHEHHUN
4 | IlpousBogHas 13 3 10 2 8
5 | IlpumeHenue HENPEPHIBHOCTU u 11 3 8 2 6
MIPOU3BOIHOMN
6 | [Ipumenenue MIPOU3BOAHOU K 10 4 6 2 4
MCCIICIOBAaHHIO (DYHKITHIA
7 | IlepBooOpa3Has 1 UHTETpaj 11 3 8 2 6
8 | O600ImEHNS TTOHATHS CTEIIEHN 19 3 6 2 4
9 | TlokazarenmbHas W JiorapupMUIECcKas 11 3 8 2 6
byHKIUS
[TokazarenbHast QyHKINS 2 2 -
Pemenne mokasarenbHBIX ypaBHEHUN U 2 - 2
HEPaBEHCTB
Jlorapudmsl u ux cBOICTBa 2 - 2
Jlorapudmuueckast GpyHKIUSA 2 2 -
[TpakTueckoe 3aHATHE NeO: 2 - 2
«ITocTpoenue MOKa3aTeJIbHbIX "
JgorapupMuUecKux QyHKIHI»
Pemenue norapudmuyeckux ypaBHEHUN 2 - 2

" HCPABCHCTB
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[TpakTueckoe 3ansatue NelO: «Pemenne 2 - 2
jJorapupMHUUECKUX M  TOKa3aTeNbHbBIX
YpaBHEHUN U HEPABEHCTB)»
10 | IlpousBogHas [10Ka3aTeNbHON u 7 3 4 2 2
Jorapu(MuIecKor PyHKITUH.
[Tpon3BoHas moKa3aTeIbHON (YHKIIHU. 2 2 -
Yucio e.
[TpousBogHas Jorapu(pMUIECKOM 2 - 2
byHKIIUN
CrenenHas GyHKLIUA 2 - 2
[IpakTHueckoe 3aHATHE Noll: 2 - 2
«Haxoxnenue NIPOU3BOAHBIX
MOKa3aTeJIbHOW U JIOTapu(PMHUIECKOM
b yHKIHI
11 | KomOuHatopuka. OJEeMEHTbl TEOpUU 7 2 5 1 4
BEPOSTHOCTH U MaTeMaTHYECKOU
CTaTHCTUKH
OcHoBHBIE TOHATHSA KOMOMHATOPUKHI 2 2 -
OcHoOBHBIE TOHATHSA KOMOMHATOPUKHU 2 - 2
12 | DneMeHTHI TEOPUH BEpOSTHOCTEH 2 - 2
13 | IlpencraBnenue  naHHBIX  (TaOJIHIIBI, 2 - 2
JMarpaMmbl, Tpadukn)
[TpakTrueckas pabora Nel2: 2 - 2
«KomOunaTopuka. DIeMEHTbl TEOpUHU
BEPOSTHOCTH U MaTeMaTHYECKOU
CTaTHCTUKI
Pa3nen 2. 'eomerpus. 90 37 54 13 41
14 | IlpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE 20 8 12 3 9
B3aumHoe pacrnosiokeHHe MNpsSMBIX H 2 2 -
IUIOCKOCTEH B MPOCTPAHCTBE
B3auMHoe pacnonokeHue NpSMBIX U 2 - 2
IIJIOCKOCTEN B IIPOCTPAHCTBE
B3auMHoe pacnosnokeHue NpSMBIX U 2 - 2
IIJIOCKOCTEN B IPOCTPAHCTBE
[TapayeabHOCTh IPSIMBIX U IJIOCKOCTEN 1 1 -
B IIPOCTPAHCTBE
[TapannensHOCTh TMPSMBIX M IIOCKOCTEH 2 - 2
B TIPOCTPAHCTBE
VYTIbl MEXIY NPSIMBIMU U TUIOCKOCTSIMH 2 - 2
IIpaktnueckoe 3ansatue Nel3: «lIpsmeie 1 - 1
U TJIOCKOCTH B IPOCTPAHCTBE
15 | MHororpaHHuku 24 10 14 4 10
[Tonsitue MHOrOrpanHuka. [Ipuzma 2 2 -
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XAPAKTEPMCTHUKA OCHOBHBIX BUJOB YUEBHOI
JEATEJIbBHOCTU CTYAEHTOB

Conep:xkanue XapakTepuCTHKA OCHOBHBIX BUI0B Y4eOHOI 1eATeJIbHOCTH
o0yyeHust CTY/IEHTOB (HA YPOBHE Y4eOHbIX JIelCTBUI)

Pa3nen 1. Anredpa u Hayaia aHaJIM3a

1.Tpuronomerpuueckue | M3yuenue paguaHHOro MeToja M3MEPEHUs YIJIOB BPALICHUS M MX
(GYHKIMHM ~ YUCIIOBOTO | CBA3M C TIpajyCHOM Mepoil. M3o0paxkeHue yrioB BpalleHUs Ha
apryMeHTa. OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIONO0KCHUEM.
IIpuMeHeHHEe OCHOBHBIX TPUIOHOMETPUYECKHUX TOXKIECTB IS
BBIUUCIICHUS] 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKIUI MO0 OJHOMN
U3 HUX.

dopmynupoBaHHE ONPEIEICHUN TPUTOHOMETPUIECKUX (DYHKITHIA
JUIi  YIJIOB IIOBOPOTa M OCTPBIX YIVIOB  IHPSMOYTOJIBHOTO
TPEyrojbHUKAa U OOBACHEHHME MX B3aUMOCBs3U. M3yueHue
OCHOBHBIX  (OpPMYJT  TPUTOHOMETPHH: (OPMYIBI  CIOKEHHUS,
YVIBOCHHS,  TPEoOpa3oBaHUS  CYMMBl  TPHUTOHOMETPHYECKUX
GyHKIMI B MNpPOU3BENEHME M MPOU3BENEHUS B CYMMY U
IIPUMEHEHHUE IPU BBIYMCICHUU 3HAYEHHUS TPUTOHOMETPUYECKOTO
BBIPAKCHUS U YIPOILEHHUS €rO.

O3HaKOMJIEHHE CO CBOMCTBAMHU CHMMETPUM TOYEK HA €JUHUYHOM
OKPY>KHOCTH ¥ IPUMEHEHHE UX I BBIBOAA (hOPMYJT IPUBEICHHUSL.

2.0cHOBHBIE cBOiicTBa | O3HaKOMJIEHME €  IIOHATHEM  [EpPEMEHHOH,  IMpUMepaMu
GbyHKIHN. 3aBHCUMOCTEN

MEX1y mnepeMeHHbIMU. (O3HAKOMJIEHHE C TMOHSATHEM Trpaduka,
OlpesieieHne  NPUHAAJIECKHOCTH TOYKH Tpaduky  (yHKIMH.
Onpenenenue mo ¢opmyse MpocTelieil 3aBUCUMOCTH, BUAA €€
rpaduka. Beipaxkenne mo Qopmyie OIHONH NEpeMEHHOW uepes
IpyTHE. O3HakomileHHe c orpesieeHuEM ¢byHKIIUY,
dopmynupoBanue ero. HaxoxneHwe o61acTu ompeneneHus u
001acTH 3HaUeHUH (QYHKIMH.

O3HakoMJIeHHE C MpUMepaMH (PYHKIMOHAIbHBIX 3aBUCUMOCTEN B
pealbHBIX Mpoleccax U3 CMEXHBIX TUCHUIUIMH. O3HAKOMIJIEHHE C
JI0Ka3aTeNIbHBIMU PACCYKICHUSIMH HEKOTOPBIX CBOWCTB JIMHEWHOMN
U KBaJpaTUYHOU (YHKUIMH, MPOBECHUE UCCIIEAOBAHUS JTUHEHHOM,
KYCOYHO-JTMHEHHOMN, TPOOHO-ITMHEWHON U KBaJpaTUUHON QyHKIUH,
nocrpoenne ux rpagpukoB. IloctpoeHne u uTeHue rpadukoB
¢bynkuunii. UccnenoBanue ¢pynkuuu. CocraBieHue BUAOB (QYHKIUH
10 JAaHHOMY YCJIOBHIO, PEILIEHUE 3a7ja4 Ha SKCTPEMYM.
BrimonHenune npeoOpa3oBanuii rpaduka GyHKINH.

3. Pemenne mo ¢QopMyramMm M TPUTOHOMETPUYECKOMY  KPYTYy
Tpuronomerpruyeckue | NPOCTEHIIMX TPUTOHOMETPUUYECKUX YPABHEHUH.
ypaBHEHUs [IpumeHeHne 001X METOIOB PELleHUs] YpaBHEHUH (IIpUBEACHUE K

JUHENHOMY, KBaJApaTHOMY, METOJ pa3JIOKEHUS Ha MHOXKUTEIH,
3aMEHbl I[IEPEMEHHON) IpU PEUIEHHMH TPUTOHOMETPUUYECKUX
YpaBHEHUM.

YMeHne  oTMeuaTb  Ha  Kpyre  pelIeHMs  IPOCTEUIINX
TPUTOHOMETPUUYECKUX HepaBeHCTB. O3HAKOMIIEHHE C TOHSATHUEM
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00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIHH.

W3yuenue ompeneraeHUN apKCHHYyca, apKKOCHHYCa, apKTaHIeHCa
yucia, GOpMYyIUpPOBaHUE WX, HW300paXKeHHWE HA EIUHUYHOUN
OKPY>KHOCTH, IPUMEHEHHE MTPH PEIICHUN YPaBHEHUH.

4. IIpousBoHas

O3HakoMJIEHHE C TNOHATHEM Npou3BOAHOU. [IpuMeHeHue mnpaBun
BBIUMCJICHHSI IPOU3BOIHOM NIPU PELICHUM 3a1a4.

o. [Ipumenenue | U3yuenne u  (GoOpMyIHpPOBaHHE €€  MEXaHHYECKOTO |
HEMPEPHIBHOCTU U | TEOMETPUYECKOTO CMBICIIA, H3Y4YEHHME aJllOPUTMa BbIYUCICHUS
IIPOU3BOIHOM IPOM3BOJIHONW Ha MpUMepe BBIYMCIEHHUS MIHOBEHHOM CKOPOCTH U
yIJI0BOTO KO3 purmenta
kacarenpHOW. CocCTaBlieHUE YpaBHEHHsI KacaTelbHOW B 0O0IIEeM
BUJIE.
YcBoenue nmpasui 1uddepeHupoBaHys, TA0INLbI TPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKUUH, IpUMEHEHUEe Il qudPepeHIIupoBaHUS
(GyHKIMH, COCTAaBICHUS YPaBHEHHUS KacaTeIbHOM.
6. IIpumenenue | M3yuenne TeopeM O CBSI3U CBOMCTB (YHKLIMH U NPOU3BOJHOM,
IIPOU3BOIHOM K | GopmynupoBka wux. IIpoBeseHue ¢ TOMOLIBIO IPOU3BOAHOM
UCCIIETOBAaHUIO ucclieoBaHus QyHKIMH, 331aHHOU HOPMYIION.
byHKIUH VYcraHoBiIeHHE CBSA3M CBOWCTB (DYHKLIMHM WU IMPOU3BOJHOM MO HX

rpadukam. [IpumeHeHHe MPOU3BOMHON ISl peHIeHUs 3aJad Ha
HAaXOXJIEHWE HauOONbIIEro, HAUMEHBIIEr0 3HAYEeHUS U Ha
HaXO0XJAEHUE IKCTPEMyMa.

7. IlepBooOpa3Has u
UHTErpall.

O3HakoOMJIEHHE C TIOHATHEM HHTErpajia H MNEpBOOOPA3HOIA.
W3ydyeHue mpaBuia BBIYUCICHHUS TMEPBOOOPA3HOM U TEOPEMBI
Hrerorona—IJleiiOnnma. Pemenne 3ama4y Ha cBSI3b IEPBOOOPA3HON U
€€ IPOU3BOJHOM, BBIYUCIEHHWE IEPBOOOPA3HOW /JJis JIaHHOM
(GyHKIHIH.

Pemienune 3amay Ha TNPUMEHEHHWE HWHTErpajga JJisd BbIYUCICHUS
(UBUYECKUX BEIMYHMH U TJIOIAJCH.

8. 0O06001EeHus
IIOHATHUS CTENICHU.

O3HakoMJIeHHME C TIOHSATHEM KOpHS N-M CTemneHH, CBOWCTBaMU
pagvKaaoB U IpPaBWIAMH CpaBHEHUsA KopHel. dopmyinpoBaHue
OIpeNeTeHUs] KOPHSA U CBOMCTB KOpHEW. BblumMciieHMe U cpaBHEHUE
KOpHEH, BBIMOJIHEHNE NPUKHUIKK 3HaueHHsl KopHs. IIpeoOpazoBaHue
YHUCJIOBBIX U OYKBEHHBIX BBIPAXEHHM, COEPIKALUX PaIUKAIIbI.
Beinmonnenue pacuetoB mo (Gopmynam, coJepKalluM pajuKabl,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
OmnpeneneHre paBHOCWIBHOCTH BBIPAXEHUM C pagukanamu. Pemenne
MPPALMOHAJIBHBIX YPAaBHEHUM.
O3HakOMJIEHHE C  TIOHATHEM
ITOKA3aTeNEM.

HaxosxneHue 3HaueHuil cTeneHu, UCIob3ysl TP He0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA.

3anucelBaHUE KOpPHSA N-H CTENeHM B BUJAE CTENEHU C JPOOHBIM
MoKa3aTesieM U Ha00OpOT.

@opMyIMpOBaHUE CBOWCTB CTENEHEW. BbluncieHue creneHein c
palMOHAIBHBIM IOKA3aTEJIEM, BBINOJHEHHE NPUKUIKA 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXEHHH, COAEpKAIINX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne 1oka3aTeIbHbIX YPaBHEHUM.
O3HakoMJI€eHWE C TPUMEHEHHEM KOpPHEH U CTENeHeHd NpH
BBIYNMCIICHUM CPEIHMX, JEIECHUU OTpPEe3Ka B «30JIOTOM CEYEHUN).

CTCIICHU C JIECTBUTEIIBHBIM
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Pemenue MPUKJIAAHBIX 3aaa4 Ha CJIOKHBIC TPOUCHTHI

9. Tloxka3arenpHas u

Beruucnenue 3HayeHnid GyHKIUH IO 3HAUEHUIO apryMeHTa.

norapupmMuyecKas OnpezneneHue MoJ0KeHUsI TOUKM Ha rpaduke Mo ee KOOpAWHATaM U

GbyHKIHN. HaoOopoT. Vcmonb3oBaHWEe CBOMCTB (YHKIMI 1151 CpaBHEHHA
3HayeHu Jsorapudmos. IlocTpoeHne rpagukoB MoKazaTeNbHBIX |
norapumuueckux — QyHkumid.  Pemenme — mokaszarenpHBIX U
JOrapu(pMHUUECKUX YpPaBHEHUH U HEPAaBEHCTB IO H3BECTHBHIM
aIropuTMaM.

10. [TponsBonHas | Bbruncinenue npousBoAHas IOKa3aTelnbHOM M JiorapudMuyeckoi
[I0Ka3aTeIbHOU u | pynkuuu. llpumeHeHne mnpaBuil BBIYMCICHUS TNPOU3BOAHON NpHU
JorapupMUUecKon pelIeHuy 3a1ay.

GyHKIHN.

Paznen 3.
Komo0nnaTopuka,
CTATUCTUKA H Teopus
BEPOATHOCTEI

11.9nemeHTsI N3yueHue npaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TIPU PEIICHUH
KOMOWHATOPHUKH KOMOMHATOPHBIX 3a]1a4.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOA0M Iiepedopa U 10 IPaBUITy
yMHOXKeHHUS. (O3HaKOMJIEHHE C TMOHATHSAMH KOMOMHATOPHKH:
pa3MelIeHUSIMH, COUETaHUSIMU, TIEPECTAaHOBKaMH U popMyIamMH JIJst
UX BBIYHMCIICHUS.
OObsicHeHHE U
pasMelieHu,
MEPECTAaHOBOK M COYETAHMM MpHU peuieHuu 3anad. O3HaKOMIIEHHUE ¢
ounomom Hprorona u TpeyronpHukoM Ilackans. Pemenue
IPAKTUYECKUX 3aJa4 C MCIOJIb30BAaHUEM TIOHATUH M IPaBUI
KOMOWHATOPHKHU

IMPUMCHCHUEC JIIA BBIYUCICHUA

hopmy

12. DnemeHTHI TEOpUU

W3ydyeHne KI1acCHYECKOro OIpEAeeHUs] BEPOATHOCTH, CBOMCTB

BEPOATHOCTEN BEPOSITHOCTH, TEOPEMBI O CyMMe BeposTHocTed. Paccmorpenne
IIPUMEPOB  BBIYMCIEHUS BEpoOsTHOCTEH. Pemenwe 3amad  Ha
BBIUHCIIEHHE BEPOSTHOCTEH COOBITUI

13. [IpencraBnenne | O3HaKOMJIEHHE C TPEACTABICHUEM YMCIOBBIX JaHHBIX M MX

JAHHBIX XapakTepucTukamu. PeleHne mpakTUdeckux 3afad Ha oOpaboTKy

(Tabnubl, TUarpaMMBl,
rpadukm)

YHUCJIOBBIX JAaHHBIX, BBIYUCIICHHUEC UX XaPAKTCPUCTHUK.

Paznea 2. I'eomerpus.

14. [Ipsmbie "
TUIOCKOCTH B
MIPOCTPAHCTBE

QopMynupoBKa U
B3aMMHOI'0
pacronoXeHus TMpsSIMbIX U IUIocKocTe. Pacno3naBaHne Ha
yepTexax W MOJENSIX  pPAa3IUMYHBIX  CIIy4aeB  B3aUMHOIO
PaCIIONOKEHUS MPAMBIX U IUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
CYXKIECHUM.

@opMyJUPOBAHUE  ONMPENECIEHU, TPU3HAKOB W  CBOWCTB
MapauiebHBIX U NEPHEHIUKYIAPHBIX IUIOCKOCTEH, TBYTPAHHBIX U
JIMHEVHBIX

YTJIOB.

BrinosiHeHME TOCTPOCHUSI YIIOB MEXKIY HNPSAMBIMH, MPAMOA H
IIJIOCKOCTBIO, MEK]y TUIOCKOCTSIMH IO OMMCAHUIO U PACTIO3HABAHUE
MX Ha MOJIETISX.

MMPpUBCACHUC J0Ka3aTCIbCTB IMPHU3HAKOB
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IIpuMeHeHHEe NPU3HAKOB M CBOMCTB PACIIOJIOKEHHS IPSAMBIX U
IIJIOCKOCTEW IPU PEILICHUH 3a4a4.

N300paxeHnne Ha pPHUCYHKaxX U KOHCTPYHMpPOBAaHUE Ha MOEIAX
NEePHNEHAUKYJISIPOB M HAKJIOHHBIX K  IUIOCKOCTH, IPSMBIX,
IapaJuIeIbHbIX

IUIOCKOCTEH, YIIIOB MEXAY MPSMOU U IJIOCKOCTBIO U 000CHOBaHHE
MIOCTPOEHHS.

Pemenne 3amady Ha BBIYMCIEHHE T'€OMETPUYECKHX BEJIUYMH.
OnucelBaHME PACCTOSIHUSI OT TOYKHU [0 IUIOCKOCTH, OT MPSMOM /10
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIUMUCS
MPSIMBIMU,

MEXIy  IPOU3BOJIbHBIMU burypamu B MIPOCTPAHCTBE.
@opMyIMpOBaHHE M JOKa3blBAHUE OCHOBHBIX TEOpEM O
PaCCTOSIHUAX

(Teopem cyIiecTBOBaHMs, CBOMCTBA).

N300pakeHune Ha yepTexax U MOJCIISIX PACCTOSHUS 1 00OCHOBaHUE
cBOMX cyxnaeHuil. OmnpenesnieHHe W BBIYUCICHUE PACCTOSIHUN B
npoctpanctBe. [Ipumenenne Gpopmya U TEOpeM IUTAHUMETPHUH IS
pelieHus 3aay.

O3HaKOMJICHHE C TOHATHEM NAapAJUIEIBHOTO POEKTUPOBAHUS U €T0
CBOMCTBAaMH. DOpMyIMPOBAHUE  TEOPEMBI O IJI0IIAAU
OpPTOrOHAJILHOM IPOEKIIMH MHOTOYT'OJIbHHKA.

[Ipumenenue Teopuu 1  OOOCHOBAaHUSI TOCTPOCHUH U
BBIYMCIICHHI.

AprymMEeHTHUpOBaHUE CBOUX CYXKJIEHUH O B3aUMHOM PaCIOJI0KEHUH
MIPOCTPAHCTBEHHBIX (QUTYD

15. MHOrorpaHHUKHU

Onucanue U XxapakKTepUCTUKA Pa3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
NIEPEYUCIIEHNE UX PJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOI'OIPAaHHMKOB M BBIIOJHEHHE IIOCTPOEHUS Ha
U300paKeHUsIX M MOJENSIX MHOTOIpaHHHMKOB. Bblumcienue
JUHEHHBIX  DJIEMEHTOB W  yIJOB B MPOCTPAHCTBEHHBIX
KOH(UTypaluusx, apryMeHTUPOBAHNUE CBOUX CYXIACHHM.
XapakTepucTuka W M300paKeHHe  CeYeHHUs,  pa3BEepPTKH
MHOTOTPaHHHUKOB, BBIYMCIEHUE IUIOIAEH TOBEPXHOCTEN.
[TocTpoeHne mnpocTeWlmMX ceueHud Kyba, NPU3MBL, MHPAMUBIL.
[Tpumenenue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.

O3HakOoMJIEHME C€ BHMJAaMH CHMMETPUHL B  IIPOCTPAHCTBE,
dopMynupoBaHUE OIpeaeNeHul M CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TeI

BpallleHUsl U MHOTOTPaHHUKOB.

ITpuMeHeHne CBOMCTB CHMMETPHH NIPU PELICHUH 3a]1a4.
Hcnonp3oBaHrne NpUOOPETEHHBIX 3HAHUW MAJI1 HCCIEAOBAaHUA U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHHE OCHOBHBIX MHOTOTPAaHHMKOB U  BBINIOJHEHHE
PUCYHKOB

10 YCJIOBUSIM 33Jau.

16. TloBepxHocTH ©
TeJIa BpalleHust

O3HakoMJIEeHHE € BUAAMU Tell BpalleHus, (popMynupoBaHHE HX
ONPENEIIEHUN U CBOMCTB.

@OopMyIMpPOBAaHUE TEOPEM O CEUEHUHM IIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeabHOMU K cdepe.

XapakTepucTuKa W M300pakeHHE TeJ BpallleHHs, UX pa3BEepTKH,
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CEUeHUs.
Pemienne 3amay Ha IOCTPOCHUE CEUYEHUM, BBIYHMCIICHUE JUJIMH,
paccrosaHui, yrioB, tuomanei. IIpoBeneHue mgoKa3aTEIbHBIX
paccyxaeHui

IIpY PEUICHUH 3a]a4.

IIpuMeHeHne CBOMCTB CHUMMETPHUM IIpU PELICHHUM 3aJad Ha Tella
BpaIeHus, KOMOMHAIIHIO TEJl.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBIITOJTHECHUE PUCYHKA 10
YCJIOBHUIO 3a/Ia4H.

17. U3mepenust Tea

O3HakoMJIEHHE C MMOHATUAMU IUIOAAN U 00beMa, aKCHOMaMHU

U cBolicTBaMH. Pemenue 3a1a4y Ha BBIYMCIICHUE TUIOMIAIEH TUIOCKUX
¢uryp ¢ mpuMEeHEHHEM COOTBETCTBYIOHMIMX (opMyT U (DAKTOB M3
IUIAHUMETPHH.

N3yueHne TeopeM O BBIYUCICHHU OOBEMOB IPOCTPAHCTBEHHBIX
Te,

pelieHne 3aja4d Ha IpuMeHeHne (OpPMYIT BEIUUCICHUS 00bEMOB.
W3ydyenue ¢opmyn s BBIYMCIEHUS IUIOIIAJEH HOBEpXHOCTEH
MHOTOTPaHHHUKOB U TE€JI BPALCHMUSL.

O3HaKOMJIEHHME C METOJOM BBIYMCIICHHUS IUIOIIAAN IIOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BBIYMCIEHUE IUIOIIAJAEH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJl.

18. Koopaunatbi
BEKTOPBI

u

O3HakoMJIEHME C MOHATHEM BekTopa. M3ydeHue nexkapToBOil
CUCTEMBI KOOPJIMHAT B INPOCTPAHCTBE, IOCTPOEHHUE IO 3aJAAHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEH, HaXO0KICHHE KOOPANHAT TOYEK.
Haxoxxnenne ypaBHEHH  OKPYKHOCTH, CQepbl, TUIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

W3ydyeHne CBONCTB BEKTOPHBIX BEJIMYMH, IIPABWI Pa3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IMPABWII HAXO0XKJICHHUS
KOOpJAMHAT BEKTOpa B IPOCTPAHCTBE, MpPABUJI JEUCTBUH C
BEKTOPAMH, 33JaHHBIMA KOOpJUHATAMH.

IIpuMeHeHHe TeopuM TNpH pElIeHWH 3aJad Ha JCUCTBUA C
BEKTOpPAMH.

N3yyenue CKamsApHOrO MNPOU3BEACHUSA BEKTOPOB, BEKTOPHOIO
yYpaBHEHUs IpsMOM U IUIOCKOCTH. [IpuMeHeHue Teopuu mpu
pELIeHUH 3a]a4 Ha JIEUCTBHSI C BEKTOPAMM, KOOPAVNHATHBIA METOJ,
IIPUMEHEHNUE BEKTOPOB I BBIYMCICHUS BEIWYMH YIJIOB H
paccrosiHui.  O3HAaKOMJIEHME C  JI0Ka3aTeIbCTBAMH  TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKEHUU IPSMBIX U IJIOCKOCTEU
C UCIIOJIB30BAHNEM BEKTOPOB
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YYEBHO-METOAMYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YUEBHOU JUCIUTIIVHBI
MATEMATHKA

OcBoenne mporpammbl y4eOHOW AMCHUIUIMHBI «MaremaTka: anreOpa M Havajia
MaTEMaTHYeCKOro aHalln3a; TeOMETpHs» MpeanojiaraeT Hajluyue B MpodeccroHalbHOMN
0o0pa3oBaTeNpHON OpraHu3aluy, pealu3ymroleld 00pa30BaTEIbHYI0 IPOrpaMMy CpPEIHEro
obmero obpaszoBanus B mpenenax ocBoeHus OITOII CIIO nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMs, ydeOHOTO KaOWHETa, B KOTOPOM HMEETCs BO3MOXHOCTh O0ECIeYHuTh
oOyuaromumMmcsi cBOOOIHBIA ocTyn B VMHTEepHET BO BpeMsl y4yeOHOIO 3aHSATHS U MEPHO
BHEYUEOHOM JeSTeIbHOCTH.

[Tomemenne kaOuHETa JOJDKHO — YIOBIETBOPATH TpeOoBanusaM CaHUTapHO-
snuAeMuonoruueckux npasui u HopmaTuoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIIEHO
TUTIOBBIM O0OpYyJOBaHMEM, YKa3aHHbIM B HACTOALIUX TPeOOBAHUAX, B TOM YHCIE
CHEIHATM3UPOBAHHON yueOHONH MeOenbl0 U CpelACTBaMH OOY4YEHHS, TOCTaTOUYHBIMH [T
BBINOJIHEHHUS TPEOOBAHUI K YPOBHIO TIOATOTOBKH 00y4aIOIIuXcs .

B kabuwnHere MOMKHO OBITH MYJIBTHMEIUHHOEC OOOPYIOBAHHE, IOCPEICTBOM
KOTOPOTO YYaCTHUKHU OOpa30BaTEIBHOrO IMpollecca MOTYT MPOCMATPUBATh BHU3YaJIbHYIO
uH(popMalMI0O TO MaTeMaTHKe, CO3JaBaThb IMPE3CHTAllMU, BUJEOMATEpPHAlbl, WHbBIE
JTOKYMEHTBI.

B cocraB yueOHO-METOOMYECKOTO W MaTEPHAIbHO-TEXHHUYECKOTO obOecredeHus
IpOrpaMMbl Y4eOHOM TUCIUILTMHBI MaTeMaTuKa BXOJIST:

*MHOTO(YHKIIMOHAIbHBIN KOMIUIEKC IIpenoiaBaTess;

*HATJISIIHBIE MOCOOUS (KOMIUIEKThI y4€OHBIX TaOJIMII, TIJIAKaTOB, TOPTPETOB BBIIAIOIIUXCS
YUEHBIX-MaTEeMaTHKOB H JIp.);

*MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBbIE TOCOONS;

*KOMIUIEKT TEXHUYECKOH JOKYMEHTAIlMU, B TOM YHCJIEe MMacropTa Ha cpencTBa oOydeHws,
WHCTPYKIIUHU TI0 X UCIIOJIb30BaHUIO M TEXHUKE 0€30TIaCHOCTH;

*OuOMHMOTEeUHBIN QoH.

B Oubnumoreunslii GoHA BXOIAT y4eOHUKH, y4eOHO-METOAMYECKUE KOMILIEKTHI
(YMK), oOecmeunBaroIe OCBOEHHE y4ueOHOM JIUCLUILINHBI MaremaTuka,
PEKOMEH/JIOBAaHHBIE WJIM JIOMYIIEHHBIE JIJIS WCIOJB30BAaHHUS B MPO(ecCHOHAIBHBIX
00pa3oBaTeNbHBIX OPraHU3ALMAX, PEATU3YIOIUX 00Pa30BaTENbHYIO0 MPOTrPaMMy CPEIHEro

obmero obpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
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o0Opa3oBaHUs.

bubnuroreuynsiit GOHI MOXKET OBITH JOMOJHEH YHIMKJIONEAUSIMH, CIIPABOYHHKAMH,
HAay4YHOH, HAYYHO-TIOMYJIAPHOU U IPYTrOM JUTEPATypO MO MaTEMATHKE.

B mponecce ocBoeHus mporpaMmbl yueOHOW JUCHUIUIMHBI MaTteMaTHKa CTYACHTHI
JOJDKHBI TIOJTYYUTh BO3MOXKHOCTH JIOCTYIA K 3JEKTPOHHBIM YYeOHBIM MaTepuaiaMm I1o
MaTEMaTHKE, UMEIOIIMMCSI B CBOOOTHOM JIOCTyIE B ceTd HTEepHET (2JCKTPOHHBIM KHUTAM,

MpakTHUKyMam, Tectam, Marepuaiam EI'D u np.).

! Mncemo MunncreperBa o6pasosanmst n Haykn PO ot 24.11.2011 Ne MJI-1552/03 «O6
OCHaIIEHUH 00111e00pa30BaTeNbHbIX YUPEKICHUHN yueOHbIM U yueOHO-1a00paTOPHBIM
o0opyI0BaHUEM).
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PEKOMEHAYEMAA JIMTEPATYPA

Jast ctyneHToB
Kommoropor A.H. u a.p. Anrebpa u Havajga maTemMaThdeckoro ananmza.l0—11
Kiaccel. — M., 2014,
Amumos IIILA. n ap. Martemaruka: anreOpa ¥ Hadajla MaTEMaTUYECKOTO aHAIN3a,
reOMETPHUSI.
Atanacan JI.C., byry3zoB B.®., Kagomues C.b. u ap. Maremaruka: anredbpa u
Hayajla MaremaTudeckoro ananu3a. ['eomerpus. ['eomerpus (6a30Bbli U
yriyonenssiii yposan). 10—11 kmacesr. — M., 2014.
bammakoB M.M. Maremartuka: anrebpa M Hadajga MaTEeMaTHYECKOIO aHalu3a,
reoMeTpus: y4eOHHMK il CTYIEHTOB HpodeCcCHOHATBHBIX 00pa3oBaTeNbHBIX
opraHu3ainui, ocBanBaroumx npopeccun u crenuaipHoctu CI10. — M.,2017
bammakoB M.M. MaremaTnka: anrebpa W Havajga MaTeMaTHYECKOTO AaHAJM3a,
reomerpust: COOpHUK 3ahay NpO(UIBLHOM HampaBIECHHOCTU: yued. mocodue s
CTYICHTOB MPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHHU3aIfil, OCBAWBAIOIINUX
npodeccuu u cneuuaibHoctu CI10. — M.,2017
bammakoB M.U. Marematuka: anredpa M Hadajga MaTeMaTHYECKOrO aHalu3a,
reoMeTpus: 3aJayHMK: yded. mocoOue s CTYAEHTOB IpodeccroHalIbHBIX
00pa3oBaTeNbHBIX OpraHU3alMid, OCBAWBAIOUIMX NPOPECcCCHH U CHEeLUAIbHOCTU
CIIO. - M.,2017
bamvakoB M.U. Maremartuka: anrebpa M Hadajga MaTeMaTHYECKOrO aHalu3a,
reoMeTpusi:  OJIEKTPOHHbIM  y4eO0.- MeTOoA. KOMIUIEKC JJIsi  CTYJCHTOB
npodecCHOHATILHBIX 00pa30BaTeIbHBIX OpraHU3alUi, OCBAaUBAIOILUX MPO(ECCHH U
crneruansHocTH CIIO. — M.,2017
bammvaxos M.U. MaremaTuka (6a30Bbiit ypoBeHnsb). 10 kimacc. — M., 2014.
bammvakos M.U. MaremaTuka (6a30Bbiii ypoBeHnb). 11 kimacc. — M., 2014.
bamvakoB M.U. Anre6pa u Hayana aHanusa, reometpus. 10 kmacc. — M., 2013.
bamvakoB M.M. Matemaruka (6a3oBeiii ypoBeHb). 10 kmacc. COopHHK 3amau:
yue0. mocodue. — M., 2008.
bammvakos M.M. MaremaTtuka (6a3oBblii ypoBeHb). 11 kmacc. COOpHUK 3amad:
yueb. mocobue. — M., 2012.

I'yce B.A., I'puropse C.I'., Bonruna C.B. Maremaruka: anreOpa u Hayaia
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14.

15.

MaTeMaTHYeCKOTO  aHajh3a,  TIeOMETpUs:  YYeOHMK [ CTY/ICHTOB
poeCCHOHATIBHBIX 00pa30BaTEbHBIX OpraHU3aIlNil, OCBAMBAKOIIUX Mpodeccuu u
creruansHoct CI1O. — M.,2017

Komsirun FO.M., TkaueBa M.B, ®enepoBa H.E. u ap. MaremaTtuka: anrebpa u
Havaja MaTeMaTHYeCKoro aHanu3a. AnreOpa U Hayaja MaTeMaTHYEeCKOTO aHalIn3a
(6a30BbIif M yrinyOneHHBIH ypoBHH). 10 kimacC / mox pea. A.b.Kmxdyenko. — M.,
2014.

Konsrun FO.M., TkaueBa M.B., ®enepoBa H.E. u np. Maremaruka: anredpa u
Havaja MaTeMaTHYeCKOro aHanu3a. AnreOpa U Hadajga MaTeMaTHYEeCKOTO aHalIn3a
(6a30BbIif M yriyOneHHBIH ypoBHH). 11 kmace / mox pea. A.b.)Kwxdenko. — M.,
2014.
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ITpuka3 MunucrepctBa obpazoBanus u Hayku P® ot 31 nekabps 2015 r. N 1578
"O BHeceHMM HM3MEHEHHUIl B (QelepanbHblil TOCYIapCTBEHHBIH 00pa3oBaTeIbHBIN
CTaHAApT CpeAHero  oOlmero  o0pa3oBaHUs, YTBEPXKIACHHBIM  MPUKA30M
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N413" «“O0 yrBepkaeHUU (elepalbHOro rocyapCTBEHHOIO 00pa3oBaTeIbHOIO
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pabouux kaapos u 1O MunucrepctBa obpazoBanus u Hayku P® or 17.03.2015
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No 06-259 «PexkoMeHmanuu TIO OpraHU3AIMU TOJY4YEHHUs CpPEIHEro oOIero
oOpa3oBaHHMsl B IpefeliaXx OCBOCHHUS OOpa30BaTENIbHBIX MPOrPaMM CpPEIHEro
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