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INOACHUTEJIBHASA 3ATINCKA

[Mporpamma o0meoOpazoBaTenpHOW y4eOHON aucuuiuinHa «MaTtemaruka: anreOpa W Havasa
MaTeMaTHYECKOr0 aHajm3a, reoMerpus» (nanee — «MaremaTuka») NpeAHa3HAYCHA U M3YYCHUS
MaTeMaTHKH B TpOQPecCHOHAIBHBIX oOpa3zoBaTenbHbIX opranusamusx CIIO, peanmmsyrommx
00pa30BaTeNbHYI0 MPOTPAMMy CpPETHETro OO0IIero oOpa3oBaHUs B Tpeeliax OCBOCHHS OCHOBHOM
npodeccuonanbHoi oopazoBatenbHOl nporpammMel CITIO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHMsI MIPH MOJITOTOBKE CHEIMATIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3spaborana Ha ocHoBe TpeboBanmii PI'OC cpemnero oOmiero ob6pa3oBaHus,
NPEObSBISIEMBIX K CTPYKTYpe, COJCpPKAHUIO W pe3ylbTaTaM OCBOCHHUS YUEOHOH IUCIUILTMHBI
«MareMaTHKay, B COOTBETCTBUU C PekOoMeHIanusIMu 10 OpraHU3alMy MOJYYSHUs CPEJHEro 0OLIero
o0Opa3oBaHMsl B Tpejeiax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpaMM CpPEIHEro MpogecCHOHAIHLHOTO
oOpazoBanus Ha 0a3e OCHOBHOTrO o00mero oOpa3oBaHHs C ydeToM TpeOoBaHHH (enepabHBIX
TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB M MOJy4aeMoOil MpodeccHur WU CIeNUATbHOCTH
cpeanero npogeccHoHaIbHOTO 00pa3oBaHus (MUCbMO JlemapraMeHTa rocyJapCTBEHHOW MOJIMTHKH B
cepe moaroroBku padounx kaapos u 11O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

IIpu ocBoennn mnpodeccuit CIIO TexHMyYeckoro mnpodwiIsi MaTeMaThKa H3y4aeTcsi Kak

npoduibHas ydeOHast TUCIMIUINHA B 00beMe 234 vaca.
B I'TIOY «CJIT» na marematuky orBoauTcsi 234 uaca, B ToM uucie 234 4acoB ayJIUTOPHOU
HATPY3KH'.
Copepxanue nporpamMmbl «MaTeMaTHKa) HAIPABICHO HA JOCTUKEHHE CIIEeIYIOIINX
neJieii:

— obecnieueHne c(hOPMUPOBAHHOCTH MPEJICTABICHHUIA O COIMATIBHBIX, KYIbTYPHBIX U UCTOPUIECKHUX
(hakTOpax CTAHOBJICHHSI MATEMATHKH;

— oOecrieueHne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO W MATEMATHYECKOTO
MBIIIJICHUSA,

— obecrieyeHne CPOPMUPOBAHHOCTH YMEHHUI NPUMEHSATH MOJIyYEHHBIE 3HAHMS NpPU PELICHUU
Pa3JIMYHBIX 3a71a4;

— o0ecrieuenue chopMUPOBAHHOCTH MPEICTABICHUM O MAaTEMAaTHKE KaK YacTH OOIIEUeTOBEYECKON
KYJIbTYpPbI, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMUCHIBATH U U3yUaTh peajbHbIe MPOIECCHI
U SIBTICHUSL.

OCHOBY JHaHHOH TPOTpaMMBl COCTAaBISIET COJEpKAaHWE, COTIACOBAHHOE C TPEOOBaHHSIMU
(dbenepalbHOr0 KOMIIOHEHTA CTaHIapTa cpeaHero (IOJIHOT0) 0011Iero 00pa3oBaHusl.

B npo¢uibHYI0 COCTaBISIONIYI0 BXOIHT MPOPECCHOHATEHO HAPaBIEHHOE COIepyKaHue, HE00XOIIMOe
IUIsT  yCBOGHMS TpodeccHoHabHOM 00pa30oBaTeNbHONM MpOrpaMMbl, (OPMHUPOBaHUS y CTYICHTOB
npoeccroHaTbHBIX KOMITETEHIINI.

[IporpaMmMa COAEPKUT TEMAaTUYECKUH IUIaH, OTPa)KArOIIMi KOJIMYECTBO YacOB, BBIACISIEMOE Ha
M3Y4YCHHE MATEMATHKU TPU OBIIAJICHUH CTYIEHTaMHU MPOPECCUIMHI TEXHUYECKOTO TPOoduIIs.

[Tporpammoii peayCMOTPEHO CaMOCTOSITENbHAS BHEAYUTOPHAs paboTa, BKITIOYAOMIAs: PEIICHNE
3aj1a4, BHITIOJTHEHUE IOMAITHUX pa0oT, CO3/IaHue MPE3CHTAINH, TOrOTOBKA JOKJIAI0B, COOOIICHH.

1.PexomMeHmanmu 10 peanu3anuu 00pa3oBaTeNbHONW MPOTpaMMBI CpeaHero (MOoNHOro) oOmiero oOpa3oBaHHus B
00pa3oBaTENbHBIX YUPEKACHHUIX CPETHEr0 NPOPECCHOHATBHOTO M CpeAHEero mNpodecCHOHATbHOTO O0pa3oBaHUs B
COOTBETCTBUH C (eiepaabHBIM 0a3UCHBIM YY€OHBIM IIAHOM M IPUMEPHBIMH YUeOHBIMH IUTaHAMH [T 00pa30BaTeIbHBIX
yupexaennit Poccuiickoii @enepanuu, peaau3yonmux IporpaMMbl 0011ero oopazoBanus (mucbkMo MuHOOpHAyKH Poccun
ot 17.03.2015 Ne 06-259), yae6nstii tian [ TIOY «CJIT».



OBIIASI XAPAKTEPUCTUKA YYUEBHOU JTUCHUITIJIAHBI
«MaremaTHnka: aaredpa 1 Ha4aJla MATEeMAaTHYECKOI'0 aHAJIM3a; TeOMeTPHD)

Matemaruka siBisiercs pyHIaMeHTaIbHOM 00111e00pa3oBaTeIbHOM TUCHUIUITMHON CO CIOMKUBIIUMCS
YCTOWYHMBBIM COJIEpPKaHUEM U OOIIMMHU TPeOOBAaHUSAMH K MOJATOTOBKE 00y4YaIOLIUXCA.

B mpodeccrnonanbHbIXx  00pa30BaTENbHBIX  OpPraHU3ALMUAX, PEATH3YIOUMX 00pa30BaTENbHYIO
nporpamMmy cpeanero ooOmiero obpasosanus B npenenax ocBoenuss OITOIT CITO na 6a3e 0CHOBHOTO
ob1miero o0pa3oBaHus, U3yYeHHE MAaTEMAaTUKA UMEET CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT HPOQHIISL
po¢eCCHOHAITBHOTO 00pa30BaHUS.

I[Ipu ocBoennn mpodeccuit CIIO wu cnemmanbHocTeld CIIO  TexHWYeckoro mpoduis
npodeccnoHanbHOrO 00pa30BaHMsS MaTeMaTHKa H3ydaeTcs Ooiiee yriiyOJIeHHO, Kak MpoduibHas
yueOHas IUCUUITIMHA, YYUTHIBaIOIIas creupuKy 0CBauBaeMbIX Mpodeccuil.

OTO BBIPAXKAETCS B COJAEPKAHUU OOYUYEHUS, KOJMYECTBE YACOB, BBIACISIEMBIX Ha H3y4YCHHE
OTJENbHBIX TEM MPOrPaMMbI, TTyOMHE UX OCBOCHUS CTYACHTAMHU, 00bEME U XapaKTepe MPaKTHYECKUX
3aHATUMN, BUAAX BHEAYTUTOPHOU CaMOCTOSTEIbHON padOThI CTYI€HTOB.

OO01mue 1eny u3y4eHus MaTeMaTUKU TPAAUIIMOHHO PEAM3YIOTCS B YEThIPEX HAMPABICHUSX:

1) oO6miee mpeacTaBiaecHue 00 UACAX U METOIaX MATEMATHKH;

2) UHTEJJIEKTYyallbHOE Pa3BUTHUE;

3) oBiaeHNE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMH U YMCHUSIMH;

4) BOCHHTATEIBHOE BO3JCHCTBHE.

W3ydeHne MaTeMaTHKH Kak MPOQPIIBHON 001eo0pa3oBaTeIbHON  y4eOHON  JIHUCHUTUIMHEI,
yuuThIBaroIIen crnenuduky ocBanBaeMbix crynentamu npodeccuiit CI1O obecnieunBaercs:

—  BBIOOPOM pa3IMUHBIX NOJXO0J0B K BBEJCHHUIO OCHOBHBIX ITOHSATHII;

— (dopmupoBaHueM  cHCTeMbl ~ Y4eOHBIX  3aaaHuid, oOecneumBarOMUX  IPPEKTUBHOE
OCYILIECTBIICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoraiieHueM CHeKTpa CTUJell y4eOHOH AESATEeIbHOCTH 3a CUET COIVIACOBAaHUS C BEAYLIMMH
NesITeIbHOCTHBIMU XapaKTepUCTUKaMU BBIOpaHHOM Mpodeccuu.

ITpodunbHas cocTaBisoONIas OTpaKaeTcs B TPEOOBAHUAX K MOJTOTOBKE O0yYalOIUXCS B YacTH:

— 00uel cucTeMbl 3HaHUM: CoJlepKaTelbHbIE IPUMEPHI UCTIOIb30BaHMSI MATEMAaTUYECKUX UJEH U
METOJIOB B PO ECCUOHATBHON AESITETbHOCTH;

—  YMeHWUil: pa3nuume B ypoBHE TPeOOBaHUI K CI0KHOCTH MPUMEHSIEMbIX aJITOPUTMOB;

— TPaKTUYECKOTO MHCIIOJNB30BaHMS MNPUOOPETEHHBIX 3HAHUN M yMEHWH: WHAMBHUIYaIbHOTO
y4eOHOTr0 OMbITa B TOCTPOSHUH MAaTEMAaTHYECKUX MOJIETIEH.

Copepxanve  y4eOHOM  TUCHUIUIMHBI  pa3pabOTaHO B  COOTBETCTBUM C  OCHOBHBIMH
COJIepKaTEeIbHBIMU JIMHUSAMU O0yU€HUSI MaTeMaTHKe:

— aneebpauveckas MuHUs, BKIIOYAIOIIAs CUCTEMATU3ALIMI0 CBEACHUN O YMCIax; U3yYeHHE HOBBIX
u o00o0mieHHe paHee W3Y4YEHHbIX omepanuil (BO3BEJEHHWE B CTENEHb, W3BJICUEHUE KOPHS,
Jorapu@MHUpoBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC M OOpaTHble K HUM); U3y4YE€HHE HOBBIX
BUJIOB YHCJIOBBIX BBIpAKEHUH U (QOpPMYJI; COBEPIICHCTBOBAHME MPAKTHUYECKUX HABBIKOB U
BBIUUCIIUTENILHOW KYJIbTYpBHI, pAaCIIMpPEHHUE W COBEPIIEHCTBOBAHUE alredpanyeckoro ammnapara,
Cc()OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro NpPUMEHEHHE K pPEIICHUI0 MaTeMaTH4eCKHX |
MPUKJIAIHBIX 3a71a4;

— meopemuKo-()yHKYUOHANbHASA TUHUA, BKIIIOYAIOIAs CUCTEMATU3allMI0 U pacIllipeHne CBEeJeHUMN
0 (YHKIHUAX, COBEPIICHCTBOBaHHE TIpaUUecKUX YMEHMIi; 3HAKOMCTBO C OCHOBHBIMU HJICSIMH U
METOJAaMU MaTeMaTHYeCKOro aHain3a B 00BbeMe, MO3BOJIOINIEM HCCIEeI0BaTh 3JIEMEHTAapHbIE
(GyHKLIMU U pemaTh MPOCTeHIINe reoMeTpruecKue, (pu3nyeckue u Apyrue NpuKIIaJaHble 3aJauu;

— JUHUA  YpasHeHuli U Hepagencme, OCHOBaHHasT Ha IIOCTPOCHWHM U  HCCIEIOBAaHUU
MaTeMaTHYeCKUX MOJeNel, mepecekaromasics ¢ anreOpauyeckod M TEOpeTHKO-()YHKIIMOHAIBHON
JUHUAMH M BKJIOYAIOUass pPa3BUTHE M COBEPLICHCTBOBAHME TEXHHKH  aireOpanyecKux
npeoOpa3oBaHUi ANl pEUICHUs YpaBHEHH, HEpaBEHCTB M CHUCTEM; (OPMHpPOBAHHE CHOCOOHOCTH
CTPOMTHh M MCCIEAO0BAaTh MPOCTEHIINE MATEMAaTUYECKHE MOJENIN NPU PELICHUM NPUKIAAHBIX 3a7ad,
3aJ1a4 U3 CMEXHBIX U CIIEIUAIBHBIX TUCIUTUINH;



— ceomempuyeckas JAuHUA, BKIIOYAIOIIAs HAIJISIAHBIE IPEACTABICHHUS O NPOCTPAaHCTBEHHBIX
burypax U u3ydyeHHEe UX CBOWCTB, (POPMHUpPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
pa3BUTHE CIIOCOOOB TIE€OMETPUYECKUX H3MEPEHUH, KOOPIAMHATHOTO M BEKTOPHOI'O METOJOB IJIf
peLIeHUs. MaTEMaTUYECKUX U IIPUKIIAAHBIX 3a/a4;

— cmoxacmuyecKkas UuHUs, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHUH, MpeICTaBICHUN
0 BEPOSATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX OKPYXAIOLIEr0o MHUpA.

Passurne COJIepKaTEIbHBIX JIMHUI COIIPOBOXKIAETCSA COBEPIICHCTBOBAaHUEM
MHTEJUICKTYaJbHBIX M PEUYEBBIX YMEHUH IyTeM OOOTalleHHs MaTeMaTHYECKOTO S3bIKa, Pa3BUTHUS
JIOTUYECKOTr'0 MBILUICHMUS.

MaremaTtnka sBiseTcs (yHIAMEHTAIbHOM 00I1e00pa3oBaTeNbHON  JUCHUIUIMHOW  CO
CJIO)KMBIIUMCS YCTOWYUBBIM COJEpKAHUEM M OOUIMMH TpeOOBaHUSIMH K MOATOTOBKE O0YYaIOUINXCA.
Peanuzanust oOmmx wened wH3ydeHUs] MaTeMaTUKH TPAAULIMOHHO (opMHpyeTcs B UeThIpeX
HampaBJICHUSIX — MeToaudeckoe (oOuiee mpejacTraBieHHe o0 HIEAX U METOJax MaTeMaTHKH),
MHTEJUIEKTyaJIbHOE pasButue, YTWIATAPHO-TIPATMAaTHYECKOE HallpaBJICHUE (oBnaneHue
HEOOXOIMMBIMU KOHKPETHBIMH 3HAHUSMHU U YMEHUSIMH) U BOCITUTATEIbHOE BO3/ICHCTBHUE.

Ipodunan3zanus uesneii MaTreMaTUyecKoro oOpa3OBaHUS OTpaXkaeTcsd Ha BBIOOpE
MPUOPUTETOB B OpPraHU3allii y4eOHOW NesATeNbHOCTH oOywarouiuxcs. g TexHudeckoro mnpoduis
BBIOOp Iesiell  CMemIaeTcsi B MParMaTH4ecKoM HAaNpaBICHUH, MPETyCMATPHBAIOIIEM YCUJICHUE U
pacuIMpeHyre MPUKIAAHOTO XapakTepa HW3yYEHHs MAaTEMaTUKH; NMPEUMYIIECTBEHHON OpHUEHTAIlMU Ha
AITOPUTMUYECKUAN CTHIIb MMO3HABATEIBHON AEATENbHOCTU. M3yueHne MareMaTuku Kak Mpo(uiIbHOTO
y4eOHOro mpeaMera 00ecreurnBaeTcs:

— BBIOOPOM pa3IMYHbIX [10/IX0/I0B K BBEJICHUIO OCHOBHBIX IIOHSATHUI;
— ¢opMUpOBaHHEM CHCTEMbI Y4EOHBIX 3a/laHUl, oOecrieunBaomuX 3(PpPEeKTUBHOE OCYIIECTBICHUE
BBIOPAHHBIX 1IEJIEBBIX YCTAaHOBOK;
— oforamieHueM CIHeKTpa CTUjiell y4eOHO#l NeATelbHOCTH 3a CYET COTrJacoBaHUs C BEAYLUIMMH
NesITeIbHOCTHBIMU XapaKTepUCTUKaMU BEIOpaHHOM Mpodeccuu.
IIpoduabHas cocraBisiomas oTpaxaercss B TpeOOBaHMSIX K MOATOTOBKE OOydJaroUIUXCs B

4acTHu:

— ofmielt cucTeMbl 3HaHUHU: coJiepKaTelbHble MPUMEPhl UCIOIb30BAHNUS MAaTEeMAaTHUYECKUX HEH U
METOJIOB B MPO(ECCHOHATBHON AESITETbHOCTH;

— YMEHMH: pa3uure B ypoBHE TpeOOBaHUMN K CIIO)KHOCTH MPHUMEHSEMBIX aJTOPUTMOB;

— IIPAaKTHUYECKOT0 UCTOIb30BaHUS IPUOOPETEHHBIX 3HAHUHN U YMEHHI: MHIMBUYaJIbHOTO Y4€OHOTO
OIbITAa B MOCTPOCHMM MAaTEMAaTHMYECKHUX MOJEINIEH, BBIIOJIHEHUN HCCIEAOBATEIbCKUX WU IMPOEKTHBIX
pabor.

Takum oOpa3oM, mporpaMma OpHEHTHPYET Ha MPHOPUTETHYIO pOJIb HpPOIECcCyaTbHBIX
XapaKTepUCTHK Yy4eOHOM paloThl, 3aBUCAMIMX OT Mpoduias NnpoPecCUOHANbHON TOATOTOBKH,
aKLEHTUPYET 3HAYECHUE IIOJIyYE€HHUS OINbITAa MCIOJIb30BAaHUS MAaTEMATUKU B COJEPKATEIBHBIX U
npodeccHoHalbHO ~ 3HAYMMBIX ~ CHUTYyallUsiX 1O  CpPaBHEHUI0O C  (OpMaIbHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMU O0YUYEHUSI.

MECTO YYEBHOW JUCIHUATIJIMHBI B YYUEBHOM ILJIAHE

VYyeOHast nucruruinHa «MaTematuka: anredpa U Hayalla MaTeMaTHYeCKOro aHalli3a; TeOMETPHUs»
SBIICTCS y4EOHBIM MPEIMETOM 00s3aTebHON MpeaMeTHoN obnactu «MareMaTuka U HHPOPMATHKA)
®I'OC cpennero ob1ero 06pa3oBaHmsI.

B mnpodeccnoHanbHBIX 00pa30BaTENBHBIX OPTraHU3AIMAX, PEATU3YIONIMX 00pa30BaTEIBHYIO
nporpaMmy cpenHero ooOmiero oOpazosanus B npezaenax ocBoenust OIIOIT CITO na 6aze ocCHOBHOIO
obmiero oOpa3oBaHwmsl, yueOHas MUCHUIUIMHA «MareMaTuka» HM3ydaercs B 00IIeoOpazoBaTeIbHOM
nukine yaebHoro twrana OIIOIT CIIO wa 6Ga3ze ocHOBHOro oOImiero oOpa3oBaHHS C TMOTYYCHHEM
cpenunero obmero obpazosanus (IITICC3).

B yuebnpix mmanax [MIICC3 yuebHas muctuminHa «MarteMaTthka» BXOAHUT B COCTaB OOIIUX
0011e00pa3oBaTeNbHBIX  YYCOHBIX AUCHUIUIMH, (DOPMUPYEMBIX €3 00S3aTENbHBIX MPEAMETHBIX
obnacteit ®I'OC cpeanero obmero obpazoBanust mis crnenuanbHocTeld CIIO COOTBETCTBYIOIIETO
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npoduis mpodeccuoHaIbHOTO 00pa30BaHMs.
PE3YJIbTATBI OCBOEHHUS YYEBHOM TUCIUTIJIAHBI

OcBoeHue coiepkaHus yaeOHOW JUCIMILTUHBI «MaTteMaTuka» 00eceuynBaeT JOCTHKCHNE
CTYJIEHTaMHU CIEAYIOIINX pPe3y1bmamaog:

® JIUYHOCHHBIX:

—— c(hopMHpPOBAaHHOCTh TPEACTABICHUH O MaTEeMAaTUKE KaK YHUBEPCATBLHOM SI3BIKE HAYKH,
CPEZICTBE MOJEIUPOBAHMS SIBJICHUI U IPOLIECCOB, UACAX U METOJAX MaTEMaTHKH;

—— IOHMMaHWE  3HAYMMOCTH  MATEMATHUKH  JUI1  HAyYHO-TEXHUYECKOIO mporpecca,
c(OpPMUPOBAHHOCTh OTHOUICHHS] K MaTeMaTHKE KaK K YacTH OOIIEeYEeIOBEYECKOW KYJIbTYphI uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHUSI MATEMATUKH, 3BOJIFOLIUEN MATEMAaTHUYECKUX UJIEH;

—— pa3BUTHE JIOTUYECKOI'O MBIILJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEeHUs, alrOPUTMHUYECKOMN
KYJIBTYPbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM Jyisi Oyaylied mpodecCHOHaTbHOU
NesITeNIbHOCTH, U1 MTPOJOHKEHHSI 00pa30BaHus U caMOOOpa30BaHMUs;

—— OBJIQJICHUE MATCMATHYSCKUMHU 3HAHUSIMH WM YMCHHSIMH, HEOOXOJMMBIMH B ITOBCEIHEBHOMN
XKU3HM, JUIA  OCBOCHHMS  CMEXHBIX  €CTECTBEHHO-HAy4YHbIX  JUCHUIUIMH W JUCLUUILIMH
poeCCHOHATFHOTO IHUKJIA, /IS TIOTY4YeHUsT 00pa30BaHMs B 00JIACTSIX, HE TPEOYIOIUX YrITyOJIeHHON
MaTeMaTU4eCKOU MOATrOTOBKY;

—— TOTOBHOCTbH H CIIOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BAHMIO, HA TIPOTSHKCHUN
BCEH JKM3HM, CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUI0 KAaK YCIOBHUIO YCIEHIHON
npoeCCHOHATLHON M 00IIECTBEHHON IEATEIIbHOCTH;

—— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUYECKOI M OTBETCTBEHHOMN AESITEILHOCTH;

—— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeIOBATENLCKOM, MPOSKTHON U IPYIUX BUIAX NESATEIbHOCTH;

—— OTHOIIEHUE K MPOPECCHOHATBHON JEATEIHPHOCTH KaK BO3MOXXHOCTH YYacTHs B PEIICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX TPOOIIEM;

* MemanpeoMemHbix:

—— YMEHHE CaMOCTOATENIBHO OIPEACIIATH LENH ACSITEIBHOCTH U COCTABIIATH IJIaHbI IESITEIBHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAESATEIBHOCTH; HUCIOJIb30BAThH
BCE BO3MOXHBIE pECYpChl JIA JOCTHUKEHHUS TIOCTABJIEHHBIX MEJIeM W pealn3aluu IUIAHOB
NesITeNIbHOCTH;, BBIOMPATH YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYAIUIX;

—— YMEHHE TPOAYKTHBHO OOIIAThCI ©  B3aMMOJCHCTBOBATH B IPOIIECCE COBMECTHOM
NesTeNbHOCTH, YYUTHIBATh MO3HMIIMU JAPYTUX YYACTHUKOB JAEATEIHHOCTH, 3((EKTHBHO pa3periath
KOH(JIMKTHI;

—— BIAJCHHE HaBbIKAMH  TO3HABaTENbHOH, Y4eOHO-MCCIEAOBATEIbCKON W  MPOEKTHOMN
NEeSITeTbHOCTH, HaBBIKAMU pPa3pelIeHUs MpoOJieM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IOMCKY METOJO0B PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB MIO3HAHUS;

—— TOTOBHOCTb W  CIIOCOOHOCTb K CaMOCTOSITENIbHOM  MH(OpPMallMOHHO-TT03HABATENbHON
NEeSTeNbHOCTH, BKJIIOYAas yMEHHE OPHEHTHPOBATHCS B PA3MUYHBIX HCTOYHHKAX HWH(OpPMAIIHH,
KPUTUYECKH OIEHWBATh W HMHTEPIPETUPOBATh HHPOPMAIHIO, TOJy4aeMyl0 W3 Pa3IMYHBIX
HWCTOYHHUKOB;

—— BIIaJICHUE A3bIKOBBIMH CPEJCTBAMHU: YMEHHUE SICHO, JJOTHYHO M TOYHO W3JIaraTb CBOKO TOYKY
3pEHUS, UCTIOJIb30BATh A/IEKBATHBIE SI3BIKOBBIE CPEICTBA;

—— BIIQJICHHE HAaBBIKAMU MO3HABATEIbHON pedIeKcuu Kak OCO3HAHHUS COBEPILAEMBIX JEHCTBHUI U
MBICIIMTEIIbHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, T'PAHUL] CBOETO 3HAHUS U HE3HAHMUS, HOBBIX
MO3HABATEJIbHBIX 3374 U CPEICTB ISl UX JOCTHKCHUS,

—— MeJeYCTPEMIICHHOCTh B TMOHMCKaX M TMPHUHITHHU PEIIeHUH, cCOOOpa3UTENbHOCTh M HHTYHIIHS,
Pa3BUTOCTHh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIIOCOOHOCTh BOCIIPUHUMATh KPAcoOTy U TapMOHUIO
MHUpA;

® npeoMemHovix:



— c(opMHpPOBAaHHOCTH MPEICTAaBICHUM O MaTeMaTHKE KaK 4acTH MHPOBOM KYIBTYpbl U MECTE
MaTeMaTHUKd B COBPEMEHHOM LMBWIM3ALMM, CIIOCO0AaX OMUCAHMS SIBICHHH peaJbHOrO0 MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

—— c(OPMHPOBAHHOCTh MPEJICTABICHUA O MaTeMaTHYeCKHX TMOHATHUAX Kak BaKHEHIINX
MaTeMaTUYECKUX MOJEISAX, IMO3BOJSIIOIIMX OINUCHIBATh M H3ydaTh pPA3HbIE IIPOLIECCHl U SIBJICHHUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 TIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

— BJAJECHHE METOJAaMH JI0KAa3aTelIbCTB U QJITOPUTMOB PEIICHUS, YMEHUE HX MPUMEHSATbH,
IIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BJAJECHHE CTAHJAPTHBIMM NpPHUEMAaMH pELIEHHUS PpalUOHAIBHBIX W UPPALMOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUM M HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMMm, B TOM YHUCIE ISl TOMCKAa IYTH PELICHUS M
WJUTFOCTPALIMM PELIEHUs] yPAaBHEHUN U HEPABEHCTB;

— c(hopMHpOBaHHOCTH MPEACTABICHUNH 00 OCHOBHBIX MOHSTHUAX MAaTEeMaTUYECKOTO aHajIn3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHUEM XapaKTEePHU30BaTh MOBEACHUE (DYHKIIHIA, HCIIOIB30BAaHUE TOTYIEHHBIX
3HaHWH U1 ONUCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

— BJAJCHHE OCHOBHBIMM IIOHATUSMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
¢durypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS pPACIO3HABATh T'€OMETPUYECKHE
¢burypel Ha YepTeKax, MOJENAX M B PEATbHOM MHUpPE; NpPUMEHEHHE W3yYCHHBIX CBOWCTB
reoMeTpuueckux Guryp u Qopmysa Uisl pelieHHUs T€OMETPUUYECKUX 3a/a4 U 33a[]ad C MPaKTUYECKUM
CoJlepKaHUEM;

— c(opMHpOBaHHOCTH MPEACTABICHUI O MpoleccaXx M SIBICHUSX, UMEIOMINX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHPE, OCHOBHBIX ITOHATHAX 3JIEMEHTAPHOMU
TEOpUU BEPOATHOCTEH; YMEHUI HaXOAWTb U OICHUBATh BEPOSTHOCTU HACTYIUICHHS] COOBITUH B
IIPOCTEUIINX IPAKTUYECKUX CUTYALUAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX BEJIUYMH;

—— BJIQ/ICHHE HABBIKAMU HCII0JIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX POTPAMM IIPHU PELICHUHU 3a/1a4.

COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

IToBTOpPEHHE MIKOJIBHOI0 Kypca
Lenbie u paunnoHanbHble uucina. [ledicTBurenbHble uucna. [IpeoOpa3oBaHue anredpanyuecKux
BbIpakeHU. Pemienne ypaBHeHuil. Pemenue HepaBeHcTB. ['paduku pyHKINH.
Tpuronomerpuyeckue pyHKIUHM U TPUTOHOMETPUYECKHE YPAaBHEHUSA

Panuannas mepa yria. BpamarensHoe npuxenue. CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC YHCIa.

®opmyisl ipuBefeHUss. PopMyiibl coxkeHus. PopMyisl yABOCHUSA. Popmyivl NOJOBUHHO2O Yea.

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKMX (PYHKIMHA B IPOU3BEJIEHUE U IPOU3BEICHHUS B
CYMMY. Bwipasicenue mpuzonomempuieckux @QYHKYull uepe3 mMaHeeHC NON08UHHO20 ap2yMeHmAa.
IIpocrenmme TPUrOHOMETPUYECKUE YpaBHEHUS. [Ipocmeliuiie mpuzoHoMempuiecKue HepageHcmeda.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

PaguanHblii METON HM3MEPEHMs YIJIOB BpALIEHUS M CBsI3b C rpaaycHod Mepoil. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKIECTBa, (HOPMYINBI CIIOKEHHUS, YJIBOECHMS, IpPeoOpa3oBaHHE CYMMBI

TPUTOHOMETPUUECKHUX byHKUIMI B IIPOU3BENICHUE, npeoOpa3oBaHue IIPOU3BENEHUS
TPUTOHOMETpHYECKUX (YHKIMH B cymmy. Ilpocteiline TpuroHomMeTpuyeckue YypaBHEHHS H
HEPABEHCTBA.

@®yuknuu. OOIacTh ONpeNeNeHUs W MHOXECTBO 3HadeHWH; Tpaduk QyHKIUHA, TOCTPOCHUE
rpadukoB GpyHKINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CgoiicTtBa ¢pyHKuur. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, MEPUOTUYHOCTD.
[TpoMexyTku Bo3pacTaHUs M YOBIBaHUS, HAauOOJbIlIEe U HAMMEHBIIIEe 3HAUCHUS, TOYKH IKCTPEMyMa.
I'padmueckas waTepnperarus. [IpuMepsl GyHKITMOHATBHBIX 3aBUCUMOCTEH B pEalbHBIX IpoIieccax u
ABIICHUSIX. ApH(PMETHUECKHE ONIepaluy HAJl PYHKIUSMH.

Crnoxnas GyHKIUS (KOMIO3UIUA). [lonsamue o HenpepblgHOCMU YHKYUU.



Oobpartnbie pynkuuu. Obacmo onpedenenus u ooaacms 3sHaveHuti oopamuou ynkyuu. I pagux
0Opammuoll yHKyuUuU.

OOparHble TpUTOHOMETpUYECKHE (DYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHTCHC.

Omnpenenenus GyHKIUN, X CBOHCTBA U TPa(UKH.

[IpeoOpaszoBanus rpadukos. [lapaienbHblid TIEPEHOC, CAMMETPHSI OTHOCHTEIBHO OCEH KOOPMHAT
U CHUMMETPHUS OTHOCUTEIbHO Haudaja KOOpPAHMHAT, CHUMMETpPHUS OTHOCHUTEIBHO MpSIMOH y = X,
pacTsHKeHHE M CKAaTHE BIOJIb OCEH KOOPIUHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBHCUMOCTE MEXy NMEPEMEHHBIMU B PEAJIbHBIX MPOIEccaX U3 CMEXHBIX JHCLIUTUINH.

Ompenenenue ¢yakuuid. [loctpoerne u urenue rpadukoB (ynkmuii. MccnemoBanue (yHKIUH.
CBoiicTBa JIMHCHHOMW, KBaJApaTHYHOH, KYCOUHO-JIMHEHHOM ©  JPOOHO-TMHEHHOW  (QYHKIIUH.
HenpepriBable u nepuoanyeckue pynkuuu. CBoiicTBa M rpaduku cuHyca, KOCHHYyca, TaHTeHca U
koranreHca. OOpatHbie GyHKIMHM W ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIUU.
[IpeoOpazoBanusi rpaduka ¢Gysknuu. [apmonmdeckune komeOanus. [lpuknmagneie  3amaun.
Tpuronomerpuueckne ypaBHEHUS M HEPABEHCTBA, CHUCTEMBl TPHUTOHOMETPHUYECKHX YPaBHEHUH.
Pemenue 3amaq mpou3BOJACTBEHHOTO cojiepkaHus. Perenne 3a1a4 mpou3BOICTBEHHOTO COJICPKAHMUS.
[Toctpoenne rpaduKoB ¢ HOMOIIBI0 KOMIbIOTepHOH mporpammbl Advanced Grapher. I[lpumepst
pelIeHrs TPUTOHOMETPUYECKIX YPaBHEHUI U CHCTEM YpPaBHEHHIl C MCIOJIb30BAHHUEM KOMIIBIOTEPHBIX
nporpamm LoviOtvet, Universal Math Solver (UMS) - VuausepcanbHbiit Matematuueckuii Pemaresns.

IMapanieabHOCTH B MPOCTPAHCTBE

Axcuombl crepeoMeTpun. CIeACTBUS U3 AKCUOM.
B3anmHoe pacnonokeHue AByX NpsIMbIX B TPOCTPAHCTBE. [apanmnenbHOCTh NpsIMOi U TIIIOCKOCTH.
[TapannensHOCTh TIOCKOCTEN. CBOMCTBA MapaIeNbHBIX TIIOCKOCTEM.

IlepneHAUKYIAPHOCTL B IMPOCTPAHCTBE
[lepniengukynsapHOCTh OpsMbIX. lleprneHauKynsspHOCTE NpsAMON U mIockocTU. CBS3b MeEXIY
MEPIEHIUKYISPHOCTBIO U MApAIUICIBHOCTEIO. [IeprieHIuKysap U HaKJIOHHAsA. YTOJI MEXIY NPIMOU U
IJIOCKOCTBIO. Teopema 0 Tpex nepneHamkyispax. [[ByrpaHHbeiii yroa. IlepneHAMKYISIpHOCTE ABYX
IIJIOCKOCTEM.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOTO PacCIIONIOKEHUS MPSAMBIX. YTOJI MEXIy NpsAMbIMUA. B3auMHoOe pacrionoxeHune
NpSAMBIX W IIOCKOCTEH. llepneHaukyissp M HaAKJIOHHAsA K IIOCKOCTH. YTOJl MEXIy HIpsIMOM u
IJIOCKOCTBIO. TeopeMbl O B3aUMHOM DAacIOJIOKEHUM IPSAIMOM M IUIOCKOCTH. Teopema o Tpex
MEPIEHIUKYIIAPAX.

IIpu3Haku ¥ CBOMCTBA NapaJUIEIbHBIX U MEPIEHIUKYJIAPHBIX IUIOCKOCTEN. PaccTosiHUEe OT TOYKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 TUNIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSMHU, MEKY CKPEIIUBAIOIUMUCS
NPSMBIMH, MEXKAY MPOU3BOIBHBIMH (PUTYpaMu B IIPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowaou opmocoHanbHOU npoeKyuu
MHO20Y20NbHUKA. B3auMHOE pacmonokeHue NpoCcTPaHCTBEHHBIX QUTYP.

KoopanHatsl 1 BEKTOPbI

[IpsimoyronbHast (lekapToBa) cucTeMa KOOpPAMHAT B MpocTpaHcTBe. DopMmyrna pacCTOSIHUSI MEXIY
IBYMS TOUKaMH. Y paBHEHUs chepbl, niockocmu u npsamo.

Bexropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Ci0’K€HHME BEKTOPOB. Y MHOKEHHME BEKTOpA Ha
qucio. Pa3io)keHne BEKTOpa IO HaIpaBJIEHUSAM. YTOJ MEXIy AByMs BekTopamu. [Ipoekius BekTopa
Ha ock. Koopauuatel BekTopa. CKalIpHOE MPOU3BEAECHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MaTEMATUYECKUX U IPUKIIAIHBIX 3aad.

Ilpakmuueckue 3anamus



Bexkropsl. [leiicTBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPAMHAT B MPOCTPAHCTBE. YPABHEHHE
OKpPYXHOCTH, c(epsl, MII0CKOCTH. PaccrosiHue Mexay Toukamu. JIeHCTBUS ¢ BEKTOpaMu, 3aJaHHBIMU
koopauHatamu. CKalsipHOE MPOMU3BEICHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSMOM M IJIOCKOCTH.
Hcnons3oBanue BEKTOPOB MIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHHU.

IpousBoaHasa pyHKIUM

IMocaenoBareabHocTH. CrIOCOOBI 3a/1aHUS U CBOMCTBA YHCIOBBIX MOCIEI0BATEIILHOCTEH.

Ilonamue o npedene nociedosamenvrHocmu. Cyujecmgeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocreoosamenvhocmy.  CyMMHpOBaHHE  IOciie[joBaTelbHOCTEH.  beckoHeuHo — yObIBaromias
reoMeTpHUUEecKasl IPOrpeccus U ee cymma.

IIpousBoanas. Ilpupamenue aprymenra ¢ynknuu. OmnpeneneHue mnpousBogHoil. [IpaBuia
BBIYUCIICHHS TPOU3BOAHOM. [Ipon3BOIHBIE CYMMBI, pa3HOCTH, MPOU3BEACHHUS, YacTHOTO. [Ipon3BoiHas
cnoxHoi ¢yHkumuu. [IpowsBogHas TpUTOHOMETpHUYECKUX (GYHKIUH. [Ipou3sodnvie o0Opammoll
dyHKYUU U KoMno3uyuu GyHKyuu.

Ilpakmuueckue 3anamusn

YucnoBas MOCIE0BaTENbHOCTb, CIIOCOOBI €€ 3a/laHusl, BBIYMCIICHUS WIEHOB I1OCIIEI0BATENIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBatoIas reoMeTpruiecKast IpOrpeccus.

[TpaBwia u popmyisl quddepeHTUpoBaHus, TAOIHUIIA TPOU3BOTHBIX dJIEMEHTAPHBIX ()YHKITHH.

[IpousBomHass TPUTOHOMETPUYECKHX  (QYHKIWA. HaxoxaeHne TPOM3BOAHBIX, HUCIOIB3YS

KommbioTepHyto mporpammy Universal Math Solver (UMS) - VuuBepcanbHblii MaremaTHUSCKHIA
Pemarens.

IIpumeHeHne Npou3BOAHON U NEPBOOOPA3HOIT

[Tonsatue o mpou3BOJHOM (YHKIMM, €€ TreoMeTpPUYECKHH M (U3MYECKUH CMBICI. YpaBHEHHE
KacaTenbHOM K Tpaduky ¢yHkuumu. IIpuMeHeHue MNPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIUH u
MIOCTPOCHUIO TpagukoB. IIpuMepbl HCHOIB30BaHUS MPOU3BOJHOW Ui HAXOXACHUS HAWITYyYIIEro
pelleHns B MPUKJIAAHBIX 3a/1adax. Bropas npousBojiHas, €€ reOMETpUUYECKUN U (PU3NYECKUN CMBICIH.
Haxoxpaenue ckopoctd [uisi mporecca, 3agaHHoro ¢opmynoit u rpapukom. Ilpumenenue
ONPEACICHHOTO MHTErpajia Uil HaxOXACHUsA IUIOMIAJAN KpHUBOJMHEHHOM Tpanenuu. Dopmyna
Herorona—IJleii6uuna. [Iprumepsl npuMeHeHus: HHTerpaia B GU3UKE U TEOMETPHH.

Ilpakmuueckue 3anamusn

[Ipon3BoaHasA: MEXaHUYECKUIM U T€OMETPUYECKUI CMBICIT ITPOU3BOHOM.

VYpaBHeHHe KacaTeabHOM B oOuieM Buze. MccnenoBaHue (QyHKUIMH C TOMOIIbI NPOU3BOAHOM.
Haxoxxnenne HanOobIIero, HAMMEHbBIIETO 3HAYSHUS U SKCTPEMaIbHbBIX 3HAU€HUH (PyHKIMH.

Wnrterpan u mnepBooOpasnas. Teopema Hprorona—IJleitOnuna. IlpumeHnenne wuHTerpaiza K
BBIUMCIICHUIO (PM3UYECKUX BEJIMYUH U IUIomazei. Pemenue 3a1au mpou3BOJCTBEHHOIO COIEPIKAHMUS.
Pemenne 3aga4  MpOM3BOACTBEHHOIO  COJEpKaHMWA. DBbINOIHEHHME  YIpaKHEHUH, HCIOIb3Ys
KOMITBbIOTepHYIO nporpammy Solver 1.1.

MHOrorpaHHUKH

Bepumunsl, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. Muocoepannvie yenvi. Buinykivie
MHo202panHuku. Teopema Duinepa.

[Tpusma. Ilpsimas u nakronnas npusma. [pasunsaas npusma. [apannenenunen. Kyo.

IMupamuna. IlpaBunbHas nupamuja. YcedeHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajiesnenurnesie, B npusme u nupamuje. CeueHus Kyoa, Ipu3Mbl U TUPAMHU/IBL.

[IpencraBnenne o MpaBUWIBHBIX MHOTOTPaHHUKAX (TeTpa’ape, KyOe, OKTayzape, AoieKa’ape U
HUKOCadIpE).

®opmyisl 00beMa Kyda, IpSIMOYTOJIBHOTO Mapajliesenueia, IPU3Mbl, MTUPaMH/IbL.

Ilpakmuueckue 3anamusn

Paznuunble BUABI MHOTOTPaHHUKOB. VX m3o0Opaxenus. CedeHus, pa3BepTKH MHOTOTPAHHUKOB.
[Inomane mnoBepxHocTH. Buael cummerpuit B mnpoctpaHcTBe. CHMMETpUST MHOTOTPAHHMKOB.
Breruncnenune minomaneii u o6beMoB. PemieHue 3amad mpoW3BOJCTBEHHOTO cojaepikaHus. PemeHue
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3a]1a4, UCIO0JIb3Ysl KOMIIBIOTEPHYIO IporpaMMy Pacuérel mo marematuxke 1.0.

TeJia ¥ MOBEPXHOCTH BpALLCHHUS

Hunuaap u koHyc. YceueHHbI KOHYc. OCHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTh, 0Opasyromiasi,
pa3BepTKa. OceBble CEUEHUS U CEUEHUs, IapajlieIbHble OCHOBAHUIO.

lap u chepa, nx ceuenus. KacarenpHast miockocts K cepe. PopMyIbl MIOMAaN TOBEPXHOCTEH
LWINHAPA U KoHyca. PopMyIbl oObeMa 1apa 1 omagm chepsl.

Ilpakmuueckue 3anamus

Paznuunble Buasl Ten BpameHus. Vx uzobpaxenus. CedeHus, pa3BepTku Teln BpauieHus. [lnomanp
IIOBEPXHOCTU. Buasl cummerpuii B mnpocTpaHcTBe. CUMMETpUs Tell BpallleHus. Beraucienue
iomazaei u oobemMoB. Pelenne 3agau Mpou3BOACTBEHHOIO cojiepxkaHus. Pemenue 3anad, ucnomnb3ys
KOMIIBIOTEpHYIO ITporpamMMmy Pacuérel no maremaruke 1.0.

IHoka3zarenbHas, Jorapupmuyeckasi M creneHHass GyHKuuu

Kopuu u crenenn. KopHu HaTypanbHOW cTelleHM U3 uuciaa M uUX cBoicTBa. CreneHu c
paloHaJIbHBIMU IOKa3aTelsIMM, HMX cBoMcTBa. CTenmeHW ¢ JACHCTBUTEIbHBIMU I10KA3aTEISIMHU.
CBoJiCTBA CTENIEHHU C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm umcina. OcCHOBHOE JIOTapUPMUUECKOE TOXKISCTBO. JleCATHUHBIC W
HaTypajibHble Jorapudmsl. [IpaBuia neiictuii ¢ orapudmamu. Ilepexoq kK HOBOMY OCHOBaHHMIO.

[IpeoOpa3oBanne  palMOHANBHBIX, HWPPALUOHATIBHBIX  CTENECHHBIX, IIOKAa3aTENbHBIX U
norapupmMuUecKux BoipaxxeHuil. OnpeneneHus pyHKIMMA, UX CBOWCTBA U IpaUKH.

HppaunonanpHble, MOKa3aTelbHBIE W JIOTapU(PMHUUECKUE YpaBHEHHS M cUCTeMbl. OCHOBHEBIC
IpUEMBl UX pelleHus (pa3iokKeHWe Ha MHOXMTENH, BBEJECHHE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA,
rpaduyecKuil MeTox).

HppaunoHnanbHble, MOKa3aTelbHble U JorapupMuueckue HepaBeHCTBa. OCHOBHBIE NPUEMbI UX
pemenus. Mcnonp3oBanue cBOWCTB U rpaduKoB GYHKIUI NpU PELICHUN YPAaBHEHUN U HEPAaBEHCTB.

Ilpakmuueckue 3anamusn

Apudmernueckue AEWCTBUS HaJ YHCIAMHU, HAaXOXKIEHHE MPUOIMKEHHBIX 3HAYEHUW BEIMYUH U
MOTPEIIHOCTEN BHIYUCICHUH (a0COIIOTHON U OTHOCUTEIBHOM), CPABHEHUE YHCIIOBBIX BHIPAYKEHUH.

Brruncnenue u cpaBHEHHE KOpHEN. BbInoHEHNE pacueToB ¢ paauKalIaMu.

Pemenne wmppanmoHanpHBIX ypaBHEHMHM. HaxokneHue 3HaueHUM CTENEeHEH ¢ palnOHAJIbHBIMU
nokasarensimMu. CpaBHeHue cteneHeil. [IpeoOpazoBaHus BeIpaXXeHUH, COAEepKALIMX CTeneHu. Pemenne
IIOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Pemenne npukiagHeix 3amay.

Haxoxnaenue 3HaueHuil jorapudma 1O NPOU3BOIBLHOMY OCHOBaHMIO. Ilepexonm oT onHOro

OCHOBaHHMsA K JpyroMy. Beumcinenne wu cpaBHeHue Jsorapu¢moB. JlorapupmupoBaHue u
NOTCHIIMPOBaHUE BhIpaKeHUH. [IpuOIMIKEHHBIE BBIYMCICHUS W PEIICHUS MPHKIAIHBIX 33/1a4.
Pemenne norapumuyeckux ypaBHEHHH W HEpaBeHCTB. PemieHue 3agad MPOU3BOJCTBEHHOTO
comepkaHus. PemieHne ypaBHEHMH W HEPaBEHCTB, WCIONB3YyS KOMITBIOTEPHYIO MPOTpaMMmy
Universal Math Solver (UMS) - VwuuBepcanbHblli MartemaTnueckuii Pemarens W mporpammy
LoviOtvet.

DJIeMeHTbl KOMOMHATOPUKH, TCOPHH BEPOSATHOCTH, MATEMATHYECKOH CTATHCTHKH

JJjieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATHS KOMOMHATOPUKH. 3aJauyd Ha MOJICYET 4ucia
pa3MelleHHi, MepecTaHOBOK, coueTaHnil. Pemenne 3agau Ha nepeGop BapuanToB. @opmyna OuHOMa
Herotona. CpoiictBa GuHOMUHAIBHBIX K03 uurentoB. Tpeyronsuuk [lackans.

JJieMeHThl TeOpuM BeposiTHOcTeil. CoObITHE, BEPOATHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHHE
BepOATHOCTEH. [lonamue o mezagucumocmu codovimuii. /[uckpemnas ciyuaiHas 6eiuyuHd, 3aKOH ee
pacnpeoenenus. HQuciogvle xapakmepucmuky OUCKpemHOU CayuaHol geauyunsl. [lonamue o 3axomne
OonbuUX Yucen.
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DJIeMEeHThl MAaTeMaTH4YeCKOoil cTaTHCTHKM. [IperncraBineHue MaHHBIX (TaONHIIBI, JUATPAMMBI,
rpadUKm), eeHepanbHas cOB0KYNHOCb, 8blOOPKA, cpednee apudmemuueckoe, meouana. llonamue o
3a0aYax MamemMamuyeckou CmamucmuKuy.

Pewenue npakmuueckux 3adau ¢ npumeneruem 6eposmMHOCHHBIX MEMOOO08.

Ilpakmuueckue 3anamusn

Hcropust pa3BuTHss KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH M CTATHCTUKH U UX POJIb B PA3IIMYHBIX
chepax UeIOBEUECKOW >Ku3HeAesaTeNbHOCTU. [IpaBuia komOmHaTOpukH. PemieHne KOMOWHATOPHBIX
3amad. Pasmemienus, couyetaHuss W mepecTaHoBkU. buHoM HproroHa u TpeyronsHuk Ilackans.
[Ipuknagueie 3a1a9m.

Kiaccuueckoe ompeneneHue BEpOSTHOCTH, CBOWMCTBA BEPOSITHOCTEH, TeopeMa O CyMmMMe
BepoATHOCTe. Bbruuciaenue BepositHocTed. [lpuxnagneie 3amaun. IlpencraBieHue YUCIOBBIX
nauHbIX. [Ipuknagaeie 3apaun. Pemenre 3amad mpou3BOACTBEHHOTO COICPKAHUS.

HTorosoe noBropeHue

Pemenune ypaBHeHMI M HepaBEeHCTB. TOXIECTBEHHbIE NPe0Opa30BaHUS HPPALUOHAIBHBIX,
CTETICHHBIX, JorapupMHUECKUX, II0Ka3aTeNbHbIX, TPUTOHOMETPUUECKUX BBIPAKCHU.
MHOTOrpaHHUKH, WX IOBEpXHOCTH M 00BEMBI. Tenma BpamieHus, WX TOBEPXHOCTH U OOBEMBI.
[TapamnensHOCTH B IpocTpadcTBe. [lepnenaukynsapHocTs B mpocTpancTBe. KoopauHaThl U BEKTOPBI.

[TpoOHas mrucbMeHHast SK3aMeHaIlMOHHas padoTa.

Ilpakmuueckue 3anamus

IToBTOpEHME M3YYEHHOIO MaTepuaia.

Conep:xanue npopujbHOM cocTaBJsAONIEeH

[IpodunpHOEe o0O0yueHue - cpenctBo auddepeHIMAN W UHAUBHIyATH3AIUH  OOYUICHHS,
MIO3BOJISIIOLLETO 32 CUET M3MEHEHUH B CTPYKTYpE, COAEpKaHWUM M OpraHu3aluu o0pa3zoBaTeIbHOIO
nporecca 0ojiee NOJIHO YUYUTHIBaTh UHTEPECHI, CKIOHHOCTH M CIIOCOOHOCTH 0Oy4aroIuxcs, cO3/1aBaTh
YCIIOBHS ISl X OOYUEHHSI B COOTBETCTBUU C X MPO(PECCHOHATLHBIMI HHTEPECAMHU.

Jna peanuzanuu npo@uiIbHOrO OO0Yy4eHHs B TpPYyNNax MpU H3YYEHUM Kypca MaTeMaTHKU IO
OTpPE/IETICHHBIM TEMaM BKJIIOYAIOTCS CJEAYIOIIME BOMIPOCHI, KOTOPHIE paccMaTpUBAaIOTCS Kak MpuU
MIPOXO’KICHUHU MaTepuasa, Tak ¥ Py peIeHuH 3ajay.

IMapanieJbHOCTH B IPOCTPAHCTBE
Axcuomsl ctepeometrpun. CreCTBUS U3 aKCUOM.
B3anMHoe pacnonokeHue IByX NpsMbIX B TpocTpaHcTBe. [lapamnenbHoCTh NpsIMON U MIIOCKOCTH.
[TapanmnensHOCTh TUIOCKOCTEN. CBOMCTBA MapalIeIbHBIX TUIOCKOCTEH.

IlepieHAUKYIAPHOCTL B IPOCTPAHCTBE

IlepnienauKynapHOCTh OpsAMBbIX. lleprneHauKynsspHOCTE NpsAMON M MIOCKOCTU. CBSA3b MEXIY
MEPIEHAUKYISIPHOCTRIO U MapaJUIeIbHOCTBIO. [leprneHiuKynsap v HakJIOHHAs. YTOJI MEXIY NMPIMOU U
IJIOCKOCTBIO. Teopema o Tpex nepneHaukyispax. [ByrpaHHbiii yrois. IlepneHAMKYJISpHOCTH ABYX
IJIOCKOCTEM.

Ilpakmuueckue 3anamusn

IIpu3Haky B3aMMHOIO PaCIIONIOKEHU MPAMBIX. YTOJI MEXKIY NpAMbIMUA. B3auMHOe pacrionoxxeHue
NpSAMBIX M IIOCKOCTEH. llepneHaukynssp W HAKJIOHHAs K IIOCKOCTH. YTOJ MEXAYy NpsIMOU M
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pacHOJIOKEHUM IMPsAMOM M IIOCKOCTH. Teopema o Tpex
MEPIEHIUKYISIPAX.

[Ipu3Haky u CBOMCTBA MapaJuIEIbHbIX U MEPIEHIUKYISIPHBIX IUIOCKOCTEN. PaccTosiHue OT TOUKH 110
IIJIOCKOCTH, OT IPSIMOM JI0 TNIOCKOCTH, PACCTOSHUE MEXKAY IUIOCKOCTSMH, MEKY CKPEIIHBAOIUMUCS
MPSIMBIMU, MKy TPOU3BOJIbHBIMU (PUTypaMu B IPOCTPAHCTBE.

[MTapannenbHOE NPOEKTUPOBAHUE U €T0 CBOUCTBA. Teopema o niowaou opmo2oHANbHOU NPoeKyuu
MHO20Y20NbHUKA. B3aMHOE pacronokeHue NpoCTPaHCTBEHHBIX QUTYpP.
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MHororpaHHUMKH
Bepmunbl, pebpa, TpaHu MHOTOTpaHHHMKA. Paszsepmra. Muozoepanmnvie yenvl. Buinykivie

MHo2oepanHuku. Teopema Jiinepa.

[Tpusma. [psamas u nakronnas npusma. [paBunbpHas npusMma. [apamnenenunesn. Kyo.

[Mupamupa. [lpaBunbHas nupamuga. YcedeHHas nupamuga. Terpadap. Cummerpun B KybOe, B
napajuienenunesae, B npusme u nupamuae. Ceuenus kyoa, Ipu3Mbl U MUPAMHUIBI.

[IpeacraBinenue O MpaBWIBHBIX MHOTOTPAaHHUKAaX (TeTpadjpe, KyOe, OKTa’ape, MOACKa’Ape U
HKOCAdIpe).

dopmynsl 00beMa Kyda, IPSIMOYTOJILHOTO TIapaslIeIeIHIIe 1a, IIPU3MBI, ITMPAMUJIBL.

Ilpakmuueckue 3anamusn

Paznuunble BUIbl MHOTOrpaHHUKOB. Mx wn3o0pakenus. CeuyeHusi, pa3BepTKU MHOTOIPAaHHUKOB.
[Inomane mnoBepxHocTu. Buasl cummerpuii B mnpoctpanctBe. CHMMETpUST MHOTOTPAHHHUKOB.
Brruncnenue minomazaeit u o0bemMoB. Pemienue 3a1ay npon3BOACTBEHHOTO COJIEPKaHUSI.

TeJia 1 MOBEPXHOCTH BpALLCHHUS

Hunuuap u koHyc. YceueHHblit koHyc. OCHOBaHME, BHICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yroias,
pa3BepTKa. OceBble CEUECHUS U CEUEHUS, NIapajlIeIbHble OCHOBAHUIO.

Hlap u chepa, nx ceuenus. KacarenpHast IiockocTs K cepe. PopMyInbl mIOMannd MOBEPXHOCTEH
LWIMHAPA U KoHyca. PopMyiibl 00beMa 1apa U IoImaau chepsl.

Ilpakmuueckue 3anamus

Paznuunbie Buasl Ten BpameHus. x uzobpaxenus. CeueHus, pa3BepTku Tel BpaueHus. [nomansb
MIOBEpXHOCTU. Buasl cummerpuii B mnpoctpaHcTBe. CUMMeETpus Tell BpalleHus. BwluucieHne
wiouaiel u o0bemMoB. Perienue 3a1a4 npou3BOACTBEHHOTO COAECPKAHMUSL.

TEMATHUYECKOE IIJNIAHUPOBAHUE
Texnunuyeckuii npopusb npogeccHOHATBHOT0 00pa30BaHNs

[Ipu peanuzamuu conepkanusi oOeoOpa3oBaTebHON yuyeOHOM MUCHMIUIMHBI «MareMaTuka:
anrebpa ¥ Havajda MaTeMaTHMYECKOTo aHaiu3a, reomerpusi» B npezaenax ocBoenus OIIOIT CIIO Ha
06a3e OCHOBHOro oOmero oOpa3zoBaHHUsl € IOJiyueHHEM cpenHero oodmero obpaszosanusa (IIIICC3)
MaKcUMallbHas yueOHas Harpy3ka oOydJarolIuXcsi COCTABIISET:

o npodeccusim CIIO Texnuaeckoro npodwmiss — 234 yac, U3 HUX ayAuTopHas (00s3aTepHas)
Harpy3ka oOydaromuxcsi, BKIIOYash TpPaKTHYeCKUe 3aHATUsA, — 234 wdyaca; BHeayJUTOpHAs
caMmocTosiTenbHas padbota ctyaeHToB — 0 yacos.

TEMATUYECKU IJIAH
HawnmeHnoBanue paszacia KomuaectBo wacoB
O6sem Teoperuueckoe
00pa3oBaTeITHHOI oOy4eHue
Harpys3Ku
IToBTOpenue 10 10
TpuroHomeTrpudeckne GyHKIIUA U TPUTOHOMETPHUUECKUE YPaBHEHHS 45 45
[TapannenbHOCTh B MPOCTPAHCTBE 12 12
IlepneHIuKyISIpHOCTh B IPOCTPAHCTBE 14 14
KoopaunaTs! 1 BEKTOPBI 14 14
IIponsBoaHas GpyHKIUN 15 15
[IprmeneHne NPOM3BOAHON U IIEpBOOOPa3HON 26 26
MHororpaHHuKH 17 17
Tena ¥ NOBEPXHOCTH BpallleHUs 16 16
[NokazarenbHasi, JorapupmMudeckas, CTeleHHas QyHKIUH 35 35
OneMeHTH KOMOMHATOPUKH, CTATUCTHKH U TEOPUU BEPOSITHOCTEH 15 15
HroroBoe moBTOpeHue 15 15
Hroro 234 234
IIpomesricymounaa ammecmayus 6 popme IK3amena
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB
Conep:xanue XapaKkTepucTHKA OCHOBHBIX BU/IOB JIeATEIbHOCTH CTY1€HTOB
00yueHust (Ha ypoBHe Y4eOHBIX JeiicTBHiIi)

AJITEBPA

IHHOBTOPEHHUE HIKOJIBHOI'O KYPCA

O3HaKOMJIEHHE C POJIBI0 MATEMAaTHKH B HAyKe, TEXHUKE, IKOHOMHKE,
WH(POPMAITMOHHBIX TEXHOJOTHIX U MPAKTUIECKON NEATEIHHOCTH.

BrimonHeHue apudMeTHIeCKUX ACUCTBUHN HAJl YUCIAMHU, COYETAs YCTHBIC U
MUCHMEHHBIE TIPUEMBI.

HaxosxneHre mpuOIMKEHHBIX 3HAYCHUHN BETMYHUH U TIOTPEITHOCTEH BBEIUUCICHII
(aOCOIIIOTHOM M OTHOCHUTENBHON ); CPABHEHHUE YHCIIOBBIX BHIPAKCHHI.
HaxoxpaeHnne omubok B mpeoOpa30oBaHUSAX U BEIYUCICHUAX (OTHOCHTCS KO BCEM
MTyHKTaM MIPOTPaMMBI).

TPUTOHOMETPUYECKHUE @®YHKIIUU U TPUTOHOMETPUYECKHUE YPABHEHUA

OcnosHnvie N3ydenune pagraHHOTO METO/1a U3MEPEHHUS YTIIOB BpAILeHUs U
NnOHAMUSA UX CBSI3M C TpaaycHOW Mepoi. M3o0paxkeHue yriioB BpalleHUsT HA OKPYKHOCTH,
COOTHECEHHE BEJTMUMHBI YIJIa C €r0 PACHOI0KEHUEM.
DopMynHpOBaHUE OMPENCICHUA TPUTOHOMETPHUYECKUX (YHKIWHA s YTIIOB
MOBOPOTa W OCTPBIX YIJIOB MNPSMOYTOJBHOTO TPEYrOJIbHUKA M OOBSICHEHHE WX
B3aUMOCBSI3U
Ocnosnvie [IpumeHeHne OCHOBHBIX TPUIOHOMETPHUUYECKHX TOXKIECTB Ui  BBIYMCIICHUS
mpuzoHoMempuyeckue | 3HaYCHUH TPUTOHOMETPUIECKUX (QYHKLUH 110 OTHOW M3 HUX
moarcdecmsa
IIpeobpazosanusn W3yyeHne OCHOBHBIX (OPMYJI TPUTOHOMETPHH: (OPMYJIBI CIOKEHHS, yIBOCHUS,
npocmeuux npeoOpa3oBaHus CYMMBI TPUTOHOMETPHUYECKMX (YHKUMI B TPOU3BEACHUE W
MpUu2oHOMempu4eckux | TPOU3BEIEHUSI B CYMMy M TpPUMEHEHHWE TIpU  BBIYUCIECHWH  3HAYEHUS
8bIpadICeH Ul TPUTOHOMETPUYECKOTO BBIPAXKEHHUS U YIIPOIIEHHUS €T0.

O3HakOMJIEHHE CO CBOWCTBAMM CHMMETPUHM TOYEK HA EAMHMYHONW OKPYXKHOCTH U
NpUMEHEHHUE WX IS BBIBOJIAa POPMYIT IPUBEICHUS

@ynkyuu. [lonamue o
HenpepbvleHoCmu

O3HaKOMJIEHHE C TMIOHATHEM NIEPEMEHHON, IPUMEPaMHU 3aBUCUMOCTEMN
MEXly IEPEMEHHBIMH.

dyuryuu O3HakoMJIGHHE C TOHATHEM TIpaduka, ONpPEACTCHUE INPHHAMIECKHOCTH TOYKH
rpaduky ¢ynkuuu. Onpepenenue mo Gopmyse mpocTeiieii 3aBUCUMOCTH, BHJIA €€
rpaduka. BeipaskeHue o gpopmyie
OJIHOU NEPEMEHHOM Yepe3 Ipyrue.
O3HaKOMJICHHUE C onpesiesieHueM (PyHKIMHU, POpMYITHMPOBaHUE €T0.
Haxosxaenue o01actu onpejieneHus U 00J1acTy 3HaueHUH (HYHKITUH
Csoticmea O3HakoMJIeHHE C MpuMepaMH (YHKIHMOHAIBHBIX 3aBUCHMOCTEH B peabHBIX
dyuxyuu. npoleccax U3 CMEXHBIX TUCLIUTUINH.
I'paghuueckas O3HaKOMJIEHHE C IOKa3aTEIbHBIMH PAcCYXKIEHUSIMH HEKOTOPBIX
uHmepnpemayus. CBOWCTB JIMHEHHOW ¥ KBaJpaTW4YHOW (YHKIMHA, TpPOBEJCHHE HCCIIETOBAHUS
Ipumepur JMHEHHON, KYCOYHO-TMHEHHOH, IpOOHO-TMHEHMHOM W KBaApaTHMYHON (QyHKIMH,

PYHKYUOHATLHBIX
3asucumocmeli 8
PeanbHbIX npoyeccax u
SAGNEHUSX.

Obpammuvie Gyukyuu.
Tpuconomempuueckue

dyHryuu

MOCTPOCHUE UX TpaduKoB.
Hccnenoanue GyHKITHH.
Cocrasnenue BU0B GYHKIHUH 110 JAHHOMY YCJIOBHUIO, peIlICHHE 33/1a4 Ha SKCTPEMYM.
Brimonnenne npeo6pazoBanuii rpaduka QyHKIUH

WzyueHne moHsTHST 0OpaTHOW QYHKIUH, ONpeie]ICHNe BUIa U TIOCTpOeHHUE Tpaduka
obpaTHO# (pyHKIHH, HAXOXKIACHUE e¢ 00JacTH OIpenecHUs M 00JIaCTH 3HAYCHUH.
[IpumeHenne cBOWCTB (YHKUUH MPU MCCIIEAOBAaHUU YpaBHEHWH W PELICHHHW 3aaad
Ha DKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOXHOHN (DYyHKIIHH.

Brruncnienne 3HaueHui QyHKIWH 10 3HAYCHUIO apTyMEHTa.

OnpeneseHue MOM0XKEHNS TOUKH Ha TpadyKe Mo ee KOOpAWHATaM B Hao00pOT.
O3HakOMJIGHHE ¢  IOHSTHEM  HENpPEpbIBHOM  mepuoandeckod  (yHKuu,

Iloctpoenne wu ureHue rpadukoB (HyHKIHH.
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(hopMyITUpOBaHUE CBONCTB CUHYCA U KOCHHYCA, TOCTPOSHUE UX TPA(PHUKOB.
O3HakOMJICHHE C TIOHATHEM TapMOHUYECKUX KOJIEOaHWH W  TIpuMepamu
TapMOHHMYECKHUX KOJICOAHWH IS OMMCAHUS MPOIIECCOB B (PH3UKE M APYTHUX 00JIACTSIX
3HAHUSL.

OzHakoMJICHHE C  TIOHSATHEM  pa3pbhlBHOW  Mepuojuueckod  (QyHKIHWH,
(dbopMyIMpoBaHHE CBONCTB TAHICHCA M KOTAHT€HCA, IOCTPOCHUE UX TPAHKOB.
[lpumeHeHue CBOWCTB (PYHKIMH JJIsi CPABHEHHUS 3HAYCHUH TPUTOHOMETPUYCCKHX
(GYHKIMIA, pelIeHNs] TPUTOHOMETPUYCCKIX YPaBHCHUM.

IToctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPUYECKHX (PYHKIHUN M OIpeneieHre
o TpaduKaM MX CBOKCTB.

BrinmonHenue npeoOpazoBanusi rpadukoB

Apxcunyc,
AapKKOCUHyC,
apxmaueenc yucna

O3HaKOMJICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPHUIECKUX (DYHKITHIA.

Wzyuenne onpenencHWd  apKCHHyca, AapKKOCHHYyca, apKTaHTeHca  YHCIa,
(dhopMyTUpOBaHUE UX, N300pAKCHHUE HA CIUHUYHON OKPYKHOCTH, IPUMEHEHUE MPH
pEIICHUU YpaBHCHUN

Ilpocmetiwue
Mpu2oHOMempuiecKue
VpasHeHus u
Hepasencmea

Pemenne 1mo ¢opmMynaM M TPUTOHOMETPHUYECKOMY Kpyry  IPOCTEHIINX
TPUTOHOMETPUIECKUX YPAaBHEHHH.

IIpumeHneHue oOIIMX METONOB pEUICHHS ypaBHEHUH (IIpUBeNEHUE K JIMHEHHOMY,
KBaJ[paTHOMY, METOJ pa3lIoKeHHs Ha MHOXKUTENH, 3aMeHbl IepeMEHHON) MpH
PEIICHUN TPUTOHOMETPHUYECKUX YPAaBHEHU.

VYMeHue oTMedaTb Ha Kpyre pelieHus MPOCTEHIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB

IT'EOMETPUA

Iapannenvrocms 6
npoCMpaHcmee.
Ilepnenouxynsaprocmo
6 npocmpancmee.

@®opMynMpoBKa M NPUBEACHHE  JOKA3aTENbCTB  MPHU3HAKOB  B3aHMHOIO
PacIOJIOKEHUS HMPAMBIX M IUIOCKOcTed. Pacmo3HaBaHue Ha deprexax M MOACIAX
pa3IMYHBIX CIIy4aeB B3aMMHOIO PAcCIOJIOKEHHsS IpPSAMBIX U IUIOCKOCTEH,
apryYMEHTUPOBAHHUE CBOMX CyxAcHU. DopMyIupoBaHUE ONpeaceHUuH, TPU3HAKOB
U CBOWCTB MApaJUICNIBHBIX M MEPHEHIUKYJIAPHBIX IUIOCKOCTEH, IBYTPaHHBIX U
JIMHEHHBIX yIJIOB.

BrlInosTHEHNE TOCTPOEHUS YIJIOB MEXAY MPAMBIMH, MPSIMON U TIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM IO OIMCAHUIO U PacMO3HABAHHME UX HA MOJEIIAX.

IIpuMeHeHue NMPU3HAKOB M CBOMCTB PACIOJIOKEHUS NPAMBIX U IUIOCKOCTEH IIpU
peLIeHUH 3a4a4.

N300paxkeHne Ha PUCYHKaX M KOHCTPYHPOBaHUE Ha MOZEISX NMEPIEHAUKYISPOB U
HAKJIOHHBIX K IUIOCKOCTH, IPSIMBIX, MapaJuleibHBIX IIJIOCKOCTEH, YIVIOB MEXKIY
MPSIMOM U IJIOCKOCTHIO 1 000CHOBAaHUE MMOCTPOCHHUS.

Pemenne 3amad Ha BBIUHCIEHHE TIE€OMETPHUYECKHMX BenMuuH. OnuchIBaHUE
paccTosHUsL OT TOYKM JO IUIOCKOCTH, OT MpSIMOM JIO IUIOCKOCTH, MEXKIY
TUTIOCKOCTSIMHM, MEXIY CKPEUIMBAIOMIMMHUCA TMPSIMBIMH, MEXIY MPOU3BOIBHBIMU
¢urypamu B IpOCTPaHCTBE.

DopMyTUpOBaHWE M JIOKa3blBAHHE OCHOBHBIX TEOPEM O PACCTOSHHAX(TEOpeM
CyIIIECTBOBAHMSI, CBOWCTBA).

MN3o0paxenne Ha Ueprexax W MOJENAX PpACCTOSHUS M OOOCHOBAaHME CBOUX
cyxxaeHuid. OnpeaesneHue U BBIYMCIEHUE PAcCTOSHUI B IpocTpaHcTBe. [Ipumenenne
(bopMyII ¥ TeopeM TUIAHUMETPUH JUTS PEIICHUS 3a/1a4.

O3HakOMJIEHHE C TIOHATHEM NapajuIeIbHOTO MPOEKTUPOBAHUS U €r0 CBOWCTBAMHU.
@opMynMpoBaHHE  TEOPEMBI O  IUIOL[AAM  OPTOTOHAIBHOM  MPOEKLIUHU
MHOTOYTOJIbHHKA.

[Ipumenenne Teopun At 000CHOBAHHS TOCTPOCHUH M BHIYHCICHH.
ApryMEHTHpPOBaHHE  CBOMX  CYXIEHMM O  B3aMMHOM  DAacCIOJIOKEHUH
NPOCTPAHCTBEHHBIX (pUryp

Mmuozoepannuku

Onrcanre W XapaKTepUCTUKA Pa3IMIHBIX BHUIOB MHOTOTPAHHHUKOB, MEPECUUCIICHHE
WX DJIEMEHTOB U CBOMCTB.

N300paxkeHre MHOTOTPAHHUKOB W BBIMIOJIHEHHE TIOCTPOCHHSI Ha H300PKEHUSAX H
MOJEIISAX MHOTOTPAaHHUKOB.

Brruricnenue TMHEHHBIX 3JIEMEHTOB U YTIIOB B IPOCTPAHCTBEHHBIX KOH(PHUTYpAITHSIX,
apTyYMEHTUPOBAHUE CBOUX CYKICHUM.

XapakTepucTuka ©  U300paKEHUE CEUYCHUs, pa3BePTKU  MHOTOTPAHHHUKOB,
BBIYMCIICHUE TUIONIaIe TOBEPXHOCTEM.

15



ITocTpoenue mpocTermmx ceueHuit Ky0a, mpu3Mel, mupaMusl. [lpuMeHenne hakToB
Y CBEJICHUH U3 TNIAHUMETPHHL.

O3HakOMJIGHHE C BHIAaMH CHMMETPHHA B TIPOCTpPAaHCTBE, (HOPMYyIHPOBaHHUE
ONpeIeTICHUI U CBOUCTB. XapaKTePUCTUKAa CUMMETPUN MHOTOTPaHHUKOB.
IIpumeHeHne CBOMCTB CUMMETPHUH TP PEIICHUH 3a]1a4.

Hcmnonp3oBanne NPUOOPETEHHBIX 3HAHWW IS HWCCIENOBAaHUS W MOJIEIHPOBAHUS
HECJIOXKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOT'PAaHHUKOB ¥ BBITIOJHEHHE PUCYHKOB IO YCIOBUSIM
3amaq

O3HaKOMIJIEHHE C TIOHATHSIMH TUIOMIAIN 1 00beMa, aKCHOMaMH U CBOMCTBAMH.
Pemenue 3amad Ha BBIYMCICHHE IUIOIIAACH IUIOCKUX (UTYpP € NPUMCHCHHUEM
COOTBETCTBYIOINX (QopMyn U (akToB W3 TUTaHUMETpuu. M3ydeHue TeopeM O
BBIUMCIIEHHH OOBEMOB IMPOCTPAHCTBEHHBIX TEN, PEIieHHe 3aJad Ha MPHUMEHEHUE
dbopMyn BeUUCIECHUS 00beMOB. M3yueHue (Gopmysa ajsi BBIYUCICHUS TUIOINAICH
MTOBEPXHOCTEH MHOTOTPAaHHUKOB.

Tena u noeepxnocmu
epauieHus

O3zHakoOMIJIEHHWE C BUIAMH Tell BpamieHus, (GOopMyTHpOBaHHE WX OMpEAETCHHH U
CBOMCTB.

DopMynHpPOBaHUE TEOPEM O CEUEHHUH Iapa IIOCKOCTHIO U TUNIOCKOCTH, KacaTeIbHOM
K ctepe.

XapakTepucThKa 1 H300pakeHre Tell BPAIEHHs, UX Pa3BEPTKH, CEYCHUSI.

Pemenne 3amay Ha MOCTPOEHUE CEUYCHHM, BBHIYUCICHHE JIUH, PACCTOSIHUMN, YTIJIOB,
mwiomaneii. [I[poBegeHne noKka3aTeNbHBIX PACCYKICHUHN PU PEIICHUH 3a/1a4.
[IpuMeHeHue CBOWMCTB CHUMMETPUM IIpU pEIICHWH 3a7ady Ha Teja BpalleHUS,
KOMOWHAIIHIO TEL.

N300paxeHre OCHOBHBIX KPYTJIBbIX TEJ U BHIMOJIHEHUE PUCYHKA IO YCIIOBUIO 3a7a4u
O3HaKOMJIEHHE C HOHATHIMH IUIOIIAAU K 00beMa, aKCHOMAaMH U CBOMCTBAaMH.
Pemenne 3amad Ha BBIYMCICHHE TUIOMAACH IUIOCKUX (GUTYp C TNPUMEHEHHEM
COOTBETCTBYIOIIMX (GopMynl U (DAKTOB M3 IUTaHUMETpuu. M3ydeHue TeopeM O
BBIUMCIICHHH OOBEMOB IMPOCTPAHCTBEHHBIX TEJN, PElIeHHe 3a/1ad Ha MPUMEHEHHE
¢dopMyn BeUuCIEeHUS 00BbeMOB. M3ydeHue ¢Gopmyia Ans BBIYUCICHUS ITUIOIIAICH
MOBEPXHOCTEN TEJ BpallEHUSI.

O3HaKOMJICHHE C METOJIOM BBIYMCIICHUS ILIOMIAAM TOBEPXHOCTU cepnl. Peienue
3a/1a4 Ha BBIUMCIICHUE TUIOMIAJIEH MOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ

Koopounamer u
6eKmMopbl

O3HakOMIIEHHE C TIOHATUEM BeKTOpa. M3ydeHne neKkapToBOM CUCTEMBI KOOPJAUHAT B
IIPOCTPAHCTBE, IIOCTPOEHUE M0 33JAHHBIM KOOpPAMHATAM TOYEK U IUIOCKOCTEH,
HaXO0XJIEHUE KOOPIUHAT TOYEK.

HaxoxxneHne  ypaBHEHHH  OKPY)XHOCTH, cQepbl, IUIOCKOCTH. Bpruucienue
PAcCTOSIHUI MEXly TOUKAMHU.

N3ydyeHne CBOWCTB BEKTOPHBIX BEIMYMH, IIPABWI PAa3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM  IPOCTPAHCTBE, TMPAaBUI HAXOXKJIEHUS KOOPAWHAT BEKTOpa B
IIPOCTPAHCTBE, IPABWII JEHCTBUI C BEKTOPAMM, 3alaHHBIMU KOOpAUHATAMM.
IIpumMeHeHue Teopuu Py PELLICHUH 3a/1a4 Ha JICHCTBHSI C BEKTOPaMU.

N3ydeHne CKalspHOTO MPOU3BEICHHUS BEKTOPOB, BEKTOPHOIO YPABHEHUS MPSIMOHN H
IUIOCKOCTH. [IpuMeHeHne Teopun MpHU peleHUH 331a4 Ha AEHCTBHA C BEKTOPaMH,
KOOPJIMHATHBIM METOJ, NPUMEHEHUE BEKTOPOB U1l BBIYMCIICHMS BEJIMYUH YIJIOB U
paccTosIHUM.

O3HakOMJIEHHE C JI0Ka3aTelNbCTBAMU TEOPEM CTEPEOMETPUM O B3aHUMHOM
PaCIIOJIOKEHUH MPSMBIX U IJIOCKOCTEN € UCIIOJIb30BAHUEM BEKTOPOB

3JEMEHTHI KOMBMHATOPHUKH, TEOPUM BEPOATHOCTEN MU CTATUCTHUKH

OcnosHnbie nousmus
KOMOUHAMOPUKU

Uzyuenne npasuia KOMOMHATOPUKHY U MIPUMEHEHUE MIPU PEIIEHMH KOMOMHATOPHBIX
3a/1a4.

Pemenrie KOMOMHATOPHBIX 3a/1a4 METOIOM Iepedopa U 10 MPaBUITy YMHOKEHHSI.
O3HakOMJIEHHE C TMOHATHAMH KOMOHMHATOPWKH: pa3MEIICHUSIMH, COYETaHHUSIMH,
nepecTaHoBKaMy M HOpMyJIaMu AJIsl UX BEIYUCIICHHS.

OOBbsicHeHHE W IpUMEHeHre (OpMYJ JUIsl BBIYHUCICHUS Pa3MEIIeHUH, IIepecTaHOBOK
Y COYETAaHUI IIPU PELICHUH 3a/1a4.

Osnakomienue ¢ bunomoM HeroToHa u TpeyronsHukom [lackans.

Pemenne mnpakTHYecKMX 3alad ¢ WCIOJB30BAaHMEM TOHATHMH W IpaBHI
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KOMOWHATOPUKHU

Onemenmol meopuu

N3ydeHne KiaccH4YecKOro OMpENesieHusT BEPOSTHOCTH, CBOWCTB BEPOSITHOCTH,

8eposimHocmen TEOPEMBI O CYMME BEpPOSITHOCTEH.
PaccMoTpenne mnpuMepoB BBIUMCIEHHA BeposTHOcTed. Pemenune 3amau  Ha
BBIYHMCIICHHE BEPOSITHOCTEH COOBITHI
Ilpeocmasnenue O3HaKOMJIEHHE C TIPEACTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTePUCTHKAML.
OaHHBIX Pemenne nmpakTrdecknx 3ajad Ha 0OpabOTKY YHCIOBBIX JAHHBIX, BBIYHCIICHHE X
(mabauyul, XapaKTepUCTUK

ouazpammol, 2paguxu)

IHOKA3ATEJIBHAS, TOTAPUMHWYECKAS, CTEIEHHAS ®@YHKIIUNU

Kopru, cmenenu,

O3HakOMJIGHWE C TIOHSATHEM KOpHS N-i CTEleHH, CBOWCTBAMH pAJWKAlOB U

Jo2apugmol MIpaBUJIaMU CPABHEHUS KOPHEH.
DopMyIHpOBaHUE ONPEIEICHUS KOPHS U CBOKMCTB KOpHEW. Brluncienue u cpaBHEHUE
KOpHEH, BBIIOTHEHUE IPUKHUIKY 3HAUCHHS KOPHSL.
[IpeoOpa3oBaHue YNCIOBBIX U OYKBEHHBIX BBIPAKCHUM, COACPIKAIINX PATUKAIIBL.
BrimonHenne pacueToB 1o QopMynaM, COAEPKAIUM paJWuKaibl, OCYIECTBIIS
HEOOXOAMMBIC TTOJICTAHOBKY M ITPeoOpa30BaHMUs.
Onpenenenne  paBHOCUJIBHOCTH  BBIpaXKEHUH ¢ pagukaizamu.  PemieHue
HppalMOHaIbHBIX YPAaBHEHUM.
O3HAKOMIIEHHE C IOHITUEM CTEIICHH C ACHCTBUTEIBHBIM MTOKA3aTEIEM.
Haxoxnenue 3HAUYECHUI CTEIECHU, HCIIONb3YsI npu HE00XOUMOCTH
WHCTpYMEHTaJIbHbIE CPE/CTBA.
3anuceiBaHUE KOPHS N-H CTENIEHH B BUJE CTENEHH C JPOOHBIM IIOKa3aTeleM H
Ha000pOT.
@opMyJIMPOBAaHUE CBOMCTB CTENEHEW. BplunclieHHE CTEneHeW ¢ paluoHaIbHBIM
MOKa3aTeseM, BBIIIOJIHEHUE MTPUKUAKY 3HAUEHUs CTETIEHH, CPaBHEHUE CTETIeHEeH.
[IpeoOpazoBanue 4YHCIOBBIX W OYKBEHHBIX BBIPQKCHHH, COIEPXKAIMX CTEIEHH,
MpUMEHSS CBOMCTBA. Penienue noka3aTenbHbIX YPaBHEHUN U HEPABEHCTB.
BrinonHeHue npeoOpa3oBaHuil BeIpaXeHUH, puMeHeHue Gopmyd, [IpeoOpa3oanue
anredpanvecKkux BHIPAKCHUN CBSI3aHHBIX CO CBOMCTBAMHM CTEHEHEU U
nmorapudmoB. OmnpenerneHre 00NaCTH JOMYCTUMBIX 3HAYEHWU JOTapru(hMUYECKOTO
BEIpakeHMs. PenieHne torapumMudecKix ypaBHEHHH 1 HEPaBEHCTB.
Brruncnenve 3HaueHmid GyHKIUI 110 3HAYEHUIO apTyMEHTA.
Onpenenenue MONOKEHU TOYKK Ha rpaduKe 1Mo ee KOOpaAnHATaM U Hao0OpOT.
Hcnonp3oBanue CBOWCTB (YHKIUH i CpaBHCHHMS 3HAUEHUHM CTemeHed u
siorapuMoB.
[locTpoeHune rpaikoB CTENEHHBIX U JIOTapU(PMHIIECKUX QDYHKITHIA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

Iocnedosamenvroc O3HaKOMJICHHE C MTOHATHEM YUCIOBOH MOCIENOBATENILHOCTH, CIIOCO0aMH €€ 3a/IaHMs,

mu BBIYHCJICHUAMH €€ YJICHOB.

Ilpouseoonas O3HAaKOMIIEHHE C IOHITUEM IMPEJEa MOCIeI0BATENbHOCTH.

O3HakOMJIEHHE C BBIYHCIIEHUEM CYMMBI O€CKOHEYHOTO YHCIIOBOTO psa HA IpUMEpe
BBIYHCJICHHUS CyMMbI OECKOHEUHO yOBIBAIOIIEeH T€OMETPUIECKON IIPOrPeCcCHu.
Pemenne 3amau Ha mnpuMeHeHHe (OPMYNIBI CyMMBl OECKOHEYHO YOBbIBAarOIIEH
TFEOMETPHUYECKON MTPOTPECCHH.

O3HaKoOMIIEHHE C TOHITHEM TPOU3BOIHOM.

YcBoenne mnpaBun auddepeHIMpoBaHns, TaONUIBI MPOU3BOIHBIX 3JIEMEHTAPHbIX
¢yHKUMH, npuMeHenue s auddepeHupoBanus GyHKIMN

Ilpouseoonas u ee
npumenenue

Uzyuenne u ¢QopMynupoBaHHE €€ MEXaHHYECKOrO0 M T'€OMETPHYECKOTO CMBICIHA,
HU3YUCHHUE aAJITOpUTMa BBIYUCIICHHUA HpOHBBOHHOﬁ Ha TINpUMEPE BLIYUCICHUA
MI'HOBEHHOW CKOPOCTH U YIJIOBOr0 Kod3(duiimenTa kacaTeabHOH.

CocraBineHue ypaBHEHHUS KacaTeIbHON B 0OLIEM BUJIE.

N3zydeHue TeopeM O CBSI3U CBOWMCTB (DYHKIIMU U MPOU3BOIHON, (HOPMYJIUPOBKA UX.
[IpoBenenne ¢ TOMOIIBIO TPOM3BOAHON HccienoBaHuWs (DYHKIUH, 3aJaHHON
¢dbopmynoil.

Y cTaHOBJICHHE CBSA3M CBOMCTB (DYHKIIMH M TPOM3BOAHOM 110 UX IpaduKaM.
[Ipumenenne TPOM3BOAHON MJIsl pelmIeHHs 3aJad Ha HaXOXKJIeHHEe HauOOJBIIEro,
HaVMEHBIIIETO 3HAYCHUS U HA HAXOXKACHUE SKCTpEMyMa
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Ilepsoobpasnas u
unmezpa

O3HaKOMJICHHUE C OHATHEM UHTETpajia v MepBOOOpa3HOM.

M3yuenue npaBuiia BEIYUCICHAS ITIEPBOOOPA3HON U TEOPEMBI

Hriorona—Jleiibnuma.

Pemenne 3amau Ha CBsA3p TIEPBOOOPA3HOW H €€ MPOWU3BOAHON, BBIUMCIICHUC
epBOOOpa3HON T JaHHOH PyHKINH.

Pemenwne 3amay Ha MpUMeHEHNE WHTETpaa JIsl BEIYUCICHUS (PHU3MUECKUX BEIHIUH U
Iomaaei
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YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHHUITJINHBI

OcBocHHEe TporpaMMbl  y4eOHOW  OUCHUIUIMHBI  «Maremaruka: anrebpa ©  Hadaua
MaTeMaTUYeCKOTO  aHaju3a; TeOMETpus» MpelrnoyiaraeT Haluyue B  MPodecCHOHATBHOM
0o0pa3oBaTeNbHOI OpraHu3ally, Pearu3ylolleil 00pa3oBaTeNbHYIO MPOTPAMMY CPETHEro OOIIEero
obpazoBanusi B mpenenax ocBoenumss OIIOII CIIO na 06Ga3e OCHOBHOIrO OOIIEro 0Opa3oBaHUS,
yueOHOro kabuHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECIEUUTh OOYy4arouIuMcsi CBOOOJIHBIM
noctyn B IHTepHET BO BpeMsl y4eOHOTr0 3aHSATHUS U IIEpUO]I BHEYYEOHON AeITeIbHOCTH.

[Tomemienue kabuHeTa ymoBieTBopsieT TpeboBaHusIM CaHUTAPHO-MUIEMUOIOTHYECKUX MPaBUII
n HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO THUIIOBBIM OOOPYIOBaHHEM, YKAa3aHHBIM B
HACTOSAINIUX TPEOOBAHMSIX, B TOM YHCIIC CICIHATU3UPOBAHHONW Y4eOHOW MeOeNnbl0 U CpeACTBAMHU
o0y4eHus1, JOCTAaTOYHBIMU JJIs1 BBITIOJHEHHS TPEOOBAaHUHN K YPOBHIO IOJTOTOBKU o6yqafonmxc>11.

B kabunere ecTh MyJIbTHMEIUHHOE O0OOpPYIOBaHUE, IOCPEACTBOM KOTOPOTO YYAaCTHUKHU
00pa3oBaTeNbHOrO MpoIlecca MOTYT MPOCMATPUBATh BHU3YAJIbHYI0O HH(POPMAIMIO MO MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAINH, BUICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO M MaTepUaTbHO-TEXHUYECKOTO OOECHedeHUs MporpaMMbl
yueOHOM muciuruiiHbl «Matematuka: anreOpa ¥ Hayala MaTeMaTHYeCKOro aHaliu3a; TeOMETPHUs»
BXOJIAIT:

— MHOrO()YHKIIMOHAIBHBIA KOMIUICKC MPENoIaBaTels;

— HarJsAHBIE TOCOOMA (KOMIUIGKTHI Y4YEeOHBIX TaOJHUI], IUIAKaTOB, MOPTPETOB BBIAAIOLIHXCS
YYCHBIX-MaTEeMaTHKOB H JIp.);

— 00BEMHBIC MOJICTH MHOTOTPAHHHUKOB;

— 00BEMHBIE MOJIENIN TEJl BPAIICHUSI.

— uH()OPMAMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

— DJKpaHHO-3BYKOBBIE 1OCOONS;

— KOMIUIEKT TEXHHYECKOH JOKyMEHTAIlMM, B TOM YHCJIE IAaclopTa Ha CpEeICTBa OOYYeHHs,
MHCTPYKIIMH 110 UX UCTIONIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

— OubnuoteuHslii GoH.

B Oubnuoreunsnii GoHa BxomAT y4yeOHUKH, yueOHO-Meronuyeckue KomruiekTel (YMK),
o0ecrieurBalIIEe OCBOEGHHWE Yy4yeOHOM aucuuIimHbel «MartemaTtuka: ainrebpa ¢ Hayaiua
MaTEeMaTHYeCKOI0 aHajn3a; TeOMETPUS», PEKOMEHOBAHHbIE WM JOMYIEHHBIE JJIsl UCIIONb30BaHUS B
npodeccnoHaNbHBIX 00pa30BaTEIbHBIX OPraHU3ALNSX, PEATU3YIOMIMX 00pa30BaTEIbHYIO MPOTPAMMY
cpennero obmiero oOpaszoBanusi B mpenenax ocBoeHus OITOIT CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpazoBaHusl.

bubnuoreuynsit GOHI ~ AOMONHEH OJHIMKIONEAUSIMH, CIPAaBOYHUKAMH, HAyYHOW, HAy4dHO-
MOMYJIAPHOM U IPYrOil JINTEpaTypoH IO MAaTEMATHUKE.

B mpouecce ocBoenust mporpamMmbl y4eOHON nucuuiuimHbl «Martematuka: anrebpa W Hauana
MaTeMaTHYeCKOro aHaJn3a; FeOMETPHs» CTYASHTHI MOIY4Yat0T BO3MOXKHOCTD JIOCTYIIA K AJIEKTPOHHBIM
yueOHBIM MaTepHuajlaM [0 MaTeMaTHUKe, HWMEIOIIUMCS B CBOOOJHOM JocTyne B ceTh VIHTepHeT
(2MEKTPOHHBIM KHUTaM, IPAKTHUKyMaM, TecTaM, MaTepuainam EI'D u ap.).

! IMucemo MunncreperBa obpasoBarmst U Haykn PO or 24.11.2011 Ne MJI-1552/03 «O6
OCHAIICHWH  0oOImeo0pa3oBaTEeNbHBIX  YUPSKACHHH  y4eOHBIM W y4eOHO-1a00paTOpHBIM
o0opynoBaHUEM
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