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PazpaboTunk: JIviceuko H.I'.

[Tporpamma pazpaborana ¢ yuetom TpedoBanuit ®I'OC cpemnero oo1mero oopa3oBaHus,
®I'OC cpennero npodeccuoHaAIBHOTO 00pa3oBaHus U Mpoduiist MPoPecCHOHATEHOTO
oOpa3oBaHMs.
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MNOACHUTEJBHASA 3AIINCKA
[Iporpamma oOuieoOpa3zoBaTenbHON yueOHOM qUCHUIUIMHBI «MaTteMartuka: anreopa u
HayaJla MaTeMaTUYeCKOro aHalin3a; reoMeTpus» (nanee — «MaremaTukay)
npeaHa3HavYeHa JIJIsl U3y4eHUs] MaTEMaTUKH B MPo(deCcCUOHATBHBIX 00pa30BaTEIbHBIX
opranuzanusax CI1O, peanusyromux oOpa3oBaTeIbHYI0 IPOrpaMMy CPEAHETO OOIIETO
o0pa3oBaHus B Ipejieiax OCBOEHUS OCHOBHOM Mpo¢ecCHOHAIbHON 00pa3oBaTebHON
nporpammel CITO (OITOIT CIIO) na 6a3e 0oCHOBHOTO 00IIero 00pa3oBaHus MPH
MOTOTOBKE KBATH(PUITUPOBAHHBIX pa0OUNX, CITYKAIMUX U CHCIIHAITUCTOB CPETHETO
3BEHA.
[Tporpamma pazpabortana Ha ocHOBe TpeboBanmii I'OC cpeanero obmero
00pasoBaHwUsl, MPEABIBIAEMBIX K CTPYKTYPE, COJACPKAHUIO U PE3yIbTaTaM OCBOCHHSI
y4eOHOM TUCIUIUIMHBI «MaTtemaTukay, U B COOTBETCTBUU ¢ PekoMeH1anusamMu mno
OpraHu3alliy MOJYYCHUSI CPEAHEro 00IIero 00pa3oBaHusl B IIpeAeiaX OCBOCHUS
00pa3oBaTeNbHBIX IPOTrpaMM CpeIHETOo MPoheCcCHOHANIBHOTO0 00pa3oBaHus Ha Oa3e
OCHOBHOT'0 00I1IeTO 00pa30BaHus C yUeTOM TpeOoBaHUM (eiepaibHbIX
roCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMon Mpodeccuu uiu
CIEIUAJILHOCTH CpeHero npodeccruonansHoro oopazoBanus (mucbMo JlemapramMmenrta
roCyapCTBEHHOM MOJIMTUKHU B c(hepe moAroToBku padounx kajapos u JI10O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
Copeprkanue mporpaMmmbl «MaTeMaTHKay HaIlPaBICHO HA JOCTIKCHHUE CIIETYIOIINX
neJen:
e obOecreueHus chOPMUPOBAHHOCTH MPEACTABICHHUIA O COIIMATBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMATHKH;

e oOecrmeueHust chOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMHUUECKOTO 1
MaTEMaTHYECKOTO MBIIIJICHHUS;

e oOecrieueHus chOpMUPOBAHHOCTA YMEHUHN IPUMEHSITH TIOJIYYCHHbBIC 3HAHUS TIPU
PEILICHUY Pa3JIMYHbIX 33]1a4;

e oOecrieueHus chOpMUPOBAHHOCTHU MPEACTABICHHUN O MaTEMAaTHUKE KaK YaCTH
0O0IIIEeYeIOBEYECKON KYIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIONIEM
OMUCHIBATh U U3y4YaTh PEAJIbHBIEC MPOLECCHI U SBJIICHMUSI.

B nmporpamMmmy BKITIOUEHO cojJiepkKaHHUE, HApaBJICHHOE Ha (OPMHUPOBAHUE Y CTYACHTOB
KOMIIETCHINH, HeoO0XoauMbIX 11 kadecTBeHHOro ocsoenust OITIOIT CITO na 0aze
OCHOBHOT'O 0011IeT0 00pa30BaHMs C TIOJIYYEHHUEM CPETHEro o0IIero oopa3oBaHus —
MIPOTPAMMBI IIOATOTOBKH KBATU(GHUIIUPOBAHHBIX PA00YMX, CITYXKAIIUX, TPOTPAMMBI
noATroToBKH criennanuctoB cpennero 3seHa (ITIKPC, TIIICC3).

[Iporpamma MOKET UCIIOIB30BATHCS IPYTUMHU MTPOPECCHOHATEHBIMU
00pa3oBaTeNbHBIMU OPTaHU3ALMUSIMH, PEATTU3YIONUMU 00pa30BaTEIbHYIO TPOTpaMMy
cpeaHero oomiero oopazosanus B peaenax ocsoeHust ocHopHou OITOII CITO nHa 6a3e
ocHoBHOTrO 001IeT0 006pazoBanums (IITTKPC, TITIICC3).



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIUILIUHBI
«MaremaTHnka: ajredpa 1 Ha4ajJla MATEMaTHYECKOI0 AHAIU3A; TeOMEeTPHA»

Matematuka sBisieTcs pyHaaMeHTaapHOU 0011e00pa3oBaTeIbHON JUCIIUILTUHON CO
CJIOKHBIIMMCS YCTOWYMBBIM COJIEP)KaHUEM U OOIIMMH TPEOOBAHUSAMH K TIOJITOTOBKE
00yJarommxcs.

B npodeccronanbHbIx 00pa3oBaTebHBIX OpraHU3aIUsaX, PEATU3YIOMINX
o0pa3oBaTeNIbHYIO IPOTpaMMy CpeIHEro 00IIero o0pa3oBaHus B Mpeiesax OCBOCHUS
OIIOII CITO na 6a3e 0CHOBHOTO 00IIET0 00pa30BaHusl, H3yUYeHUE MATEMATUKH UMEET
CBOM OCOOEHHOCTHU B 3aBUCHUMOCTH OT MPOQuIi MpoheccnoHaIbHOr0 00pa30BaHusl.
[Tpu ocBoenun npodeccuit CITO u cnienmansaocTeit CIIO ecTecTBEHHOHAYIHOTO
npodwis mpodeccnoHaIbHOT0 00pa3oBanus, cneruanbHocTeld CI1O rymanuTapHOTOo
npoduiid MpoPpecCuOHAIBHOIO 00pa30BaHMs MaTEMATUKA W3y4YaeTcsi Ha 0a30BOM YPOBHE
®I'OC cpennero obiero oopazoBanus, mpu ocBoeHuu npodeccuii CI1O u
cnenuaigbHocTe CI1O TeXHMYECKOTo U COIMaIbHO-3KOHOMUYECKOTO MPOoQuIe
mpodeccHoHaNbHOTO MaTeMaTrKa u3ydaercs 0oliee yriayOaeHHO, Kak MpopuiibHas
ydeOHas TUCIUIUINHA, YIUThIBAIOas crieu@UKy OCBauBaeMbIX Ipodeccuil mim
CIEIUATLHOCTEH.

OTO0 BhIpa)kaeTcs 4yepe3 cojiepkaHue 00yueHUsl, KOJIMYECTBO YacOB, BBIICIAEMbIX Ha
W3YYCHHUE OTJEIBHBIX TEM IIPOTPAMMBI, TIIYyOMHY WX OCBOCHHUSI CTYACHTaMH, 4epe3 00beM
U XapaKTep MPaKTUICCKUX 3aHATHHA, BUIBI BHEAYTUTOPHOU CAMOCTOSITEIIBHON PaOOTHI
CTYJEHTOB.

OO6mwme meny n3ydeHus MaTEeMaTHKH TPATUITMOHHO PEATM3YIOTCS B YETHIPEX
HaNpaBIEHUSIX — O0IIIee MPeICTaBICHHE 00 UesIX U METOJaX MaTEMaTHKH,
WHTEJUICKTYaJTbHOE pa3BUTHE, OBJIaJICHUE HEOOX0IUMBIMUA KOHKPETHBIMU 3HAHUSIMH H
YMEHUSMH, BOCITUTATEIIHHOE BO3/ICHCTBHE.

[Ipodunuzanus neneit MaTeMaTHIECKOTO 00pa30BaHMsI OTpaKaeTCsl Ha BBIOOPE
MPUOPUTETOB B OpraHU3aIUK YIeOHOM AesTeNbHOCTH oOyJaroruxcs. J{is
TEXHUYECKOTO, COLUATLHO-YKOHOMUYECKOTO Mpoduiei mpodheccnoHaIbHOTO
o0Opa3oBaHus BBIOOD 1ieTiel CMeNaeTcsl B IparMaTuyeckoM HarpaBIeHUH,
IpeIyCMaTPUBAIOIIEM YCHICHHE U PACITUPEHHE MPUKIIATHOTO XapaKTepa U3ydeHus
MaTEeMaTUKH; IPEUMYIIECTBEHHON OPUEHTAIIMU HA AJITOPUTMUYECKHUN CTHIIb
MO03HABATEIILHOM IeATENBHOCTH. /{715l TyMaHUTapHOTO U €CTECTBEHHOHAYYHOTO
npoduiei mpodeccuoHaTbHOr0 00pa3oBaHus 00JIee XapaKTEPHBIM SBIISIETCS YCUIICHUE
OOIIEKyIbTYPHOU COCTABIISAIONICH yueOHON JUCIMIUTUHBI C OPUEHTAIMEH HA BU3YaJIbHO-
00pa3HbIi U JTOTUYECKUHN CTHIIM Y4eOHOM paOOTHI.

N3yuenne MaTeMaTuku Kak npopuibHOM 0011e00pa3zoBaTeIbHON yueOHOH
JTUCITUTUIMHBI, YYUTHIBAIOIICH crieninPrKy ocBamBaeMbIX cTyaeHTamu npodeccuii CI10
mwm cnenyainpHocT CI1O, obecreunBaeTcs:

— BBIOOPOM pa3IMYHBIX TTOJIXO0/I0B K BBEJCHUIO OCHOBHBIX TTOHITHH;

— (OpMHPOBAHHEM CUCTEMBI YUEOHBIX 33JlaHui, oOecreunBaromux 3G (HEKTUBHOE
OCYIIECTBIICHUE BEIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;

— o0orarieHueM CreKTpa CTuiae yueOHOM JesITENbHOCTH 3a CYET COTJIACOBAHMS C
BEIYIIUMH JICATeILHOCTHBIMH XapaKTePUCTUKAMU BHIOpaHHOMU TTpodeccun/
CHEIHATbHOCTH.



[TpodunpHas cocTaBistonas OTPaKaETCs B TPEOOBAHUAX K TIOJTOTOBKE
00yJaromuxcs B 4aCTH:
— o0MIel CUCTEMBI 3HAHUM: COJIEPKATEIbHBIC TIPUMEPHI UCTIOIH30BAHUS
MaTeMaTHYECKUX HJIEH U METOJ0B B MPO(heCcCHOHAIBHON NIeATENBHOCTH;
— YMEHUH: pa3nyue B ypOBHE TPEOOBAHMIA K CIIOKHOCTU MPUMEHSIEMBIX aJTOPUTMOB;
— IPaKTUYECKOTO MCIIOIH30BAHMsI MPUOOPETCHHBIX 3HAHUN U YMEHUI:
VH/IMBUYAITBHOTO Y9€0OHOTO OIbITa B TIOCTPOCHUN MAaTEMaTHUECKUX MOJICIICH,
BBITTOJIHEHUH HCCIICJI0BATEIBCKUX MMPOCKTOB.

Takum 0Opa3om, peanu3amus CoepKaHus y4eOHON TUCIIUIDIMHBI OPUEHTHPYET Ha
NPUOPUTETHYIO POJIH MPOIIECCYaTbHBIX XaPAKTEPUCTHK YIeOHOH paOOTHI, 3aBUCSIIUX OT
npoduis mpodecCHOHATBHOTO 00pa30BaHMS, TIOTYUEHHUS ONBITA UCIIOIh30BAHUS
MaTeMAaTUKHU B COCPIKATENBHBIX M MPO(HECCHOHAIBHO 3HAYMMBIX CUTYAIHSIX 110
CpaBHEHUIO ¢ (POPMAITBHO-YPOBHEBBIMHU PE3yJIbTATHBHBIMH XapaKTEPUCTHKAMHU
00yueHus.

Conepsxanue yueOHOH TUCIHUILIMHBI pa3pad0oTaHO B COOTBETCTBUU C OCHOBHBIMU
CoJIepKATEIbHBIMU TUHUSIMU 00yUYESHHSI MAaTEMaTHKe:
— anreOpanveckas JIMHUS, BKIIOYAIOIasi CHCTEMaTU3aIUI0 CBEJICHHUI O YUCIaX;
U3yueHHe HOBBIX U 0000IIEHUE paHee U3yUeHHBIX Omepaluii (BO3BeIeHHE B CTETICHb,
U3BJICUCHUE KOPHS, JIOTapru(pMHUPOBaHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC U
oOpaTHBIC K HIM); U3yYSHHE HOBBIX BUJIOB YHCIIOBBIX BBIpaXKCHUN U (HOpMYIT;
COBEPIIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB U BBIYUCIUTEIHLHON KYIbTYPHI,
paciMpeHne U COBEpIICHCTBOBAHNE aNreOpandecKkoro amnmapara, cChopMUPOBAHHOTO B
OCHOBHOM IIIKOJIC, M €r0 TIPUMEHECHHUE K PEIICHUI0 MAaTEeMaTHYECKUX U TIPUKIIAHBIX
3a7ad;
— TEOPETHKO-(OYHKIIMOHAIbHAS JIMHSI, BKIIOYAOIAs CHCTEMATH3AINIO U PACIIUPCHUE
CBEJICHUH O (PYHKIIUSAX, COBEPIICHCTBOBAHUE IPaUUSCKUX YMEHUIT; 3HAKOMCTBO C
OCHOBHBIMH HJIESIMH U METO/IaMU MaTeMaTHYECKOTO aHAJIN3a B 00bEeMe, IIO3BOJISIONIEM
UCCIIEIOBATh dJIeMEHTapHbIe (YHKIIMU U PeIIaTh MPOCTEHIIINE TeOMETPUYECKHE,
du3nveckue u Ipyrue NpuKIaaHble 3aJa49u;
— JIMHYS YpaBHEHUH U HEPAaBEHCTB, OCHOBAHHAS HAa MOCTPOSHUH U UCCIIETOBAHIH
MaTeMaTUYECKUX MOJIETIeH, TIepeceKaronIascs ¢ anredpandeckoil 1 TEOPEeTUKo-
(YHKIMOHATBFHOHN JIMHUSMHE 1 BKJTFOYAIOIIAsi pa3BUTHE U COBEPIICHCTBOBAHNE TEXHHUKH
anredpanyecKkux npeoOpa3oBaHUil sl peLIEHUs] ypaBHEHUH, HEPABEHCTB U CUCTEM;
(dopMHpoBaHKE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATH MPOCTCHIITNE MATEMATUICCKHE
MOJISIIY TIPU PEIICHUY MPUKIIATHBIX 3a/1a4, 33724 U3 CMEKHBIX U CIICIUATBHBIX
JVCIUTUINH;
— reoMeTpUYeCKasl IMHUS, BKIIOYAOIIAs HATJISTHBIC MPEICTABICHUS O
NPOCTPAHCTBEHHBIX (PUTYpax ¥ U3YUYCHUE X CBOWCTB, HOPMUPOBAHUE U PA3BUTHE
POCTPAHCTBEHHOT'O BOOOPAXKECHHUS, pPA3BUTUE CITIOCOOOB T€OMETPHUCCKUX N3MEPCHUH,
KOOPAWHATHOTO M BEKTOPHOTO METOIOB ISl PEIICHUSI MATEMaTHIECKUX M MTPHUKIIATHBIX
3amad;
— CTOXACTHYECKas JIMHKS, OCHOBAaHHASI HA PA3BUTUN KOMOMHATOPHBIX YMECHHUH,
NPEJCTaBICHUI O BEPOSATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO
MHpa.



Pazpenbl (TeMbl), BKIIFOUEHHBIE B COJIEpKaHUE YUEOHOM TUCHUTIIIMHBI, SBIISIOTCS
o01mmM 171 Bcex npoduiieit npodeccunoHaabHOro 00pa3zoBaHus U P Bcex 00beMax
y4eOHOT0 BPEMEHHU HE3aBUCUMO OT TOTO, SIBJISIETCS JIM y4eOHast TUCHUILIINHA
«Marematuka» 6a30BOH WU TPOPUIHHOM.

B TemarrueckoMm 1iaHe mporpamMmbl y4eOHbBINH MaTepHall IMPeACTaBIeH B opMe
YepeyIoIIerocs pa3BepThIBaHNS OCHOBHBIX CO/IEPKATENbHBIX JIMHUM (anredpandeckas,
TEOPETUKO-(PYHKITMOHAIIbHASI, YPABHEHUH 1 HEPABEHCTB, T€OMETPHYICCKas,
CTOXaCTUYECKasl ), YTO MO3BOJISIET THOKO HCITOIH30BATh UX PACIIONIOKEHUE U
B3aMMOCBSI3b, COCTABJISITh PA0OUMiA KaJeHJAPHBIN MIaH, MO-Pa3HOMY Yepeays yueOHbIe
TeMBI (TJIaBbl Y4eOHUKA), YIUTBIBas MPOdUiIs mpodecCHoHaIbHOro 00pa3oBaHus,
cnenupuxy ocBanBaemoit npodeccun CI1O mmm cienmansaocTa CI1O, rimyouny
W3Y4YEHHUs MaTepuaia, ypoOBEeHb MOJITOTOBKU CTYJEHTOB 10 MaTeMaTHKE.

N3yuenue oO1ieo6pazoBaTesibHON YyueOHON AUCHUIIIMHBI «MaTeMaTrka
3aBepIlaeTcs MoABEACHUEM UTOTOB B (hOpPME IK3aMEHA B paMKaxX MPOMEXKYTOUHOMN
aTTeCTalluK CTYJEeHTOB B npoiecce ocBoeHus ocHoBHOM OIIOIT CIIO ¢ nonyueHnem
cpeanero oomiero oopazosanus (IITIKPC, TITICC3).

MECTO YUYEBHOM JUCIUIIJIMHBI B YYEBHOM ILIAHE

VYuebnasa nucuuruiHa «MaTtemartuka: aareopa U Hadajla MaTeMaTUYECKOr0 aHaIn3a;
TEOMETPUSD SABISAETCA YYEOHBIM IPEIMETOM 003aTENBHON MPEAMETHON 00J1aCTH
«Maremaruka u uapopmaruka» GI'OC cpegnero odiiero 06pa3oBaHusl.

B npodeccrnonanbHbIx 00pa30BaTEIbHBIX OpraHU3alMsIX, PEATU3YIOIMINX
00pa3oBaTeNbHYIO MPOrpaMMy CPEIHETO 00111ero 00pa30BaHuUs B IIPEIesiaX OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 0011Iero 00pa3oBaHusl, yueOHas AUCIUTIIINHA
«Marematuka» uzydaercs B o01ieoopazoBaTebHOM Hukie yueOHoro miana OITOIT
CIIO na 6a3e 0CHOBHOTO 00IIeT0 0Opa30BaHUs ¢ MOJTYUYCHHEM CPEIHETO O0IIEeTo
obpazoBanus 19.01.17 [loap, koHIUTED.

B yue6nom mmane 19.01.17 [loBap, konnutep yueOHas quciuiuiniHa « MareMaTukay
BXOJIUT B COCTaB 00IIMX 00I11e00pa30BaTEIbHBIX YUeOHBIX JUCIUTUINH, POPMUPYEMBIX
u3 00s13arenbHbIX npeaMeTHbIX obnacteit ®I'OC cpennero obiiero oopa3oBaHus, s
npodeccuit CI1O unu cnermmansHocTer CI1O cooTBeTcTBYIOMIET0 PO
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI

OcBoeHue cojiepkanusi yueOHOM JUCHUIUIUHBI «MaTteMaTrka» oOecreunBaeT
JIOCTUKEHUE CTYJICHTaMU CJICIYIOIINX Pe3)ibmamos:.
JAUYHOCMHDbIX.
e c(hOpPMUPOBAHHOCTH MPEACTABICHUNA O MATEMATUKE KaK YHUBEPCAITHHOM SI3BIKE
HAyKH, CPEJICTBE MOJICITMPOBAHUS SIBJICHUH U MIPOIIECCOB, 00 UIIEAX U METOIaX
MaTEMAaTHKH;

¢ [IOHMMAHHC 3HAYUMOCTU MATCMATUKHU OJISI HAYHYHO-TCXHHUYCCKOTO IIPOrpecca,
C(bOpMI/IpOBaHHOCTB OTHOIICHHUA K MAaTECMATUKEC KaK K 4aCTH 06HIC‘I€JIOB€‘IGCKOI>1



KYJIbTYPBI Y€pe3 3HAKOMCTBO C UCTOPUEN PA3BUTHUSI MATEMATUKH, BOJIIOLIUEN
MaTEeMaTHUUYECKUX UICH;

® pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, POCTPAHCTBEHHOTO BOOOPaKEHUS,
AITOPUTMHUYECKON KYJIBTYpPhI, KPUTUIHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOMMOM
Ut Oy Tyteit mpoheCCUOHATBFHON AeSTeIbHOCTH, JAJIsI TPOAODKEHUS 00pa30BaHUs
U cCaMO00Opa30BaHMUS;

® OBJIAJICHUE MATEMATUYECKUMU 3HAHUSAMH U YMEHUSAMH, HEOOXOAUMBIMHU B
MOBCEIHEBHOM KU3HM, JIJI1 OCBOCHUS] CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUILINH
U JUCIUIUTAH MPOPECCUOHAIBHOTO NUKIIA, IS TOTY4YeHUs 00pa30BaHus B
00JacTX, HEe TPEOYIOIIUX YIITyOJIeHHOM MaTeMaTHueCKOU MOATOTOBKY;

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIIIEHHE K HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCTEIIHON TPO(EeCCHOHaNBbHON U 00IIECTBEHHOM
NEeATEeITLHOCTH;

® TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATEIbHON, TBOPUYECKONU U OTBETCTBEHHOM
JIeSITCIIbHOCTH;

® TOTOBHOCTh K KOJUICKTUBHOM pabOTe, COTPYJHUUYECTBY CO CBEPCTHUKAMU B
oOpazoBaTeabHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-HUCCIIEI0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUAX JACSATEIBHOCTH;

® OTHOIIEHHUE K MPOPECCHOHATBLHON ACITEILHOCTH KaK BO3MOXKHOCTH yYacTHS B
PCIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATbHBIX
npo0em;

MemanpeomMemHvix:

"  YMEHHE CAMOCTOSTENIBHO ONPEAEIATh LEN AEATEIBHOCTH U COCTABIIATH IIJIaHBI
JEATEIIBHOCTH; CAMOCTOSITEIIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATENIBHOCTD; UCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI LI JOCTUKEHHUS IIOCTABICHHBIX
Hesei 1 peann3aluu MIaHOB IeATeIbHOCTH; BEIOMPATh YCHEIIHbIE CTPATETUHN B
Pa3IMYHBIX CUTYALUSX;

"  yMEHHE MPOAYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOU
NeSATEeILHOCTH, YIUTHIBATH MMO3UIINH IPYTUX YIYACTHUKOB JEATEIHHOCTH, 3)PEKTUBHO
paspemniaTh KOH()JIUKTHI;

" BIaJCHHE HABBIKAMU MO3HABATEILHOMN, Y4EOHO-UCCIEA0BATEILCKOM U TPOCKTHOM
NeSATEIIbHOCTH, HaBBIKAMH pa3peIIeHus Mpo0JieM; CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEJIBHOMY MOMCKY METOJ0B PEIICHUS MPAKTUYECKUX 3a1a4, TPUMEHEHHIO
Pa3JUYHBIX METOJIOB ITO3HAHUS;

" TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSTEILHON HH(POPMAITMOHHO-TI0O3HABATEILHOMN
NEATEIIbHOCTH, BKIIFOUAs] YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX
uH(pOpMaIUU, KPUTUUECKH OLIEHUBATh U UHTEPIIPETUPOBATh HHPOPMAIIKIO, TOTYHAEMYIO
U3 Pa3IUYHbIX UCTOYHUKOB;



" BJIAJCHHUC A3BIKOBBIMHU CPCACTBAMH — YMCHHE ACHO, JIOTHYHO X TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUS, UCIIOJIb30BATh A/ICKBATHBIC A3BIKOBLIC CPCACTBA,

® BJIaJCHHC HABBIKAMHU MM03HABATEIILHOU pe(i)J'IGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
I[CI?ICTBI’II?I N MBICJIMTCIIBHBIX ITPOICCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ, rpaHun CBOCTO
SHAaHUA U HC3HAHUS, HOBBIX ITO3HABATCIbHBIX 3a4a4 U CPCACTB UX JOCTUKCHUS,

"  IeJICYCTPEMIICHHOCTD B MOMCKAX U MPUHATUH PEIIEHUN, COOOPa3UTENbHOCTD U
UHTYUIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPE/ICTABICHUI; CIIOCOOHOCTh
BOCIIPUHUMATh KPAacOTy U TAPMOHHIO MUPA;

npeomemmuulix:

o c(hOpMHUPOBAHHOCTH MIPEICTABICHUN O MAaTEMaTHUKE KaK YaCTH MHUPOBOM
KyJbTYPBI U O MECTE MATEMAaTUKH B COBPEMEHHOM [IUBUIIN3ALIAN, O CIIOCOOAX OMUCAHUS
Ha MaTEMAaTUYECKOM SI3bIKE SIBJICHUM PEAIbHOIO MUPA;

J c(OpMHUPOBAHHOCTh MPEICTABICHUN O MATEMaTUKEYECKUX MOHATHUAX KaK O
BAKHEUIINX MAaTEMAaTUYECKUX MOJEIIAX, ITO3BOJIAIOIIUX ONKMCHIBATE U U3Y4YaTh pa3HbIC
IIPOLIECCHI U SIBIICHUS; IOHUMAHUE BO3MOXKHOCTH aKCUOMATHYECKOI'O IIOCTPOECHUS
MaTeMaTHYECKUX TEOPHH;

L4 BJIAACHHUC MCTOdaMH JOKA3aTCJIbCTB U AJITOPUTMOB PCHICHUS, YMCHHC UX
IMPUMCHATD, IIPOBOANUTL AOKA3ATCIBHBIC PACCYKACHUA B XOAC PCUHICHUSA 3a/1a1;

o BJIaJICHUE CTAHAAPTHBIMU NIPUEMAMHU PELICHUS PALIMOHAIBHBIX U
VppaMOHAIBHBIX, IOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MMPOTPAMM, B TOM
YUCIIe 1)1 [IOUCKA IyTH PELICHUS U WIUTIOCTPALIMY PELIECHNs] YPAaBHEHUN U HEPABEHCTB;

. c(hOpMUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATHSIX MaTEMaTUYECKOTO
aHaJln3a U UX CBOMCTBAX, BJAJCHUE YMEHUEM XapaKTEPU30BaATh
o noBesieHue QyHKIIUHI, UCIIOJIH30BAHKUE TTOJIYYEHHBIX 3HAHUH 1)1l ONUCAaHUs U

aHalJIn3a PCaJIbHBIX 3aBHCHMOCT€ﬁ;

o BJIaJICHUE OCHOBHBIMHU MOHATUSIMHU O TNIOCKUX U MMPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpaX, X OCHOBHBIX CBOMCTBAaX; CPOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTEKAX, MOJICTISIX U B pEaJIbHOM MUPE TEOMETpUUIECKre (PUrypsl;
MPUMEHEHUE N3YYCHHBIX CBOMCTB T€OMETPUICCKUX GUTYP U HOPMYIT JIJIsl PEIICHUS
FEOMETPUYECKUX 3a/1a4 U 337a4 C MPAKTUYECKUM COECPKAaHUEM;

o c(hOpMHUPOBAHHOCTH MPEJICTABICHUHN O MPOILIeccaxX U SBICHUIX, UMEIOITNX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaTbHOM MHpE, 00
OCHOBHBIX MOHATHSX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIIINX MPAKTUYECKHUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHbBIX BEJIUYUH;

o BJIaJICHUE HABBIKAMHU MCIIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX TPOTPAMM IIpHU
pEIIEHUH 3a7a4.



COJIEP)KAHME YUEBHOW JUCHMUILIAHBI

BBenenue
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAIMOHHBIX TEXHOJIOTHUSAX U
MPAKTUYECKOM AeATeNbHOCTU. Llenu n 3a1aun n3ydeHus: MaTeMaTUKH [PU OCBOCHUU
npodeccuit CI1O u cnenunansuocteit CIIO.

AJITEBPA
Pa3BuTHE NOHATHSA 0 YUCIE
[enbie u paroHaIbHbIE Yncia. JlelicTBUTENbHbIE YCIa. [Ipubaudicennvle 8bI4UCTEHUS.
Komnnexcnuvie uucna.
Kopuu, crenenu u jorapupmsi
Kopnu u crenenn. KopHu HaTypaiabHOU CTENIEHH U3 YKCa U UX CBOMCTBA. CTENEeHH €
palMOHATIBHBIMU MTOKA3aTENSIMU, X CBOMCTBA. CTENEHU C JEUCTBUTEIBHBIMU
nokazarensamu. Ceoticmea cmenenu ¢ 0eticmeumeibHblM HoKa3amenem.
Jlorapugm. Jlorapupm gncina. OCHOBHOE JIorapu(pMUUECKOE TOXKAECTBO. JlecATUUHbBIE U
HaTypasbHble Torapudmsl. [IpaBuna nerictuii ¢ norapudmamu. [lepexon k HOBoMy
OCHOBAHHIO.
[TpeoOpa3oBanue anredpandeckux BoipaxkeHuil. [IpeoOpa3zoBaHue panioHaIbHbIX,
UPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeIbHBIX U JIOTapU(OMUUECKUX BHIPAKCHHI.

IIpakTHyeckue 3aHATHUA:

ApudmMernueckue 1eUCTBUS HaJl YUCIaMU, HAX0XKICHHE MPUOIMIKEHHbBIX 3HAUCHUI
BEJIMYMH U MOTPEIIHOCTEN BhIUKCIECHUH (a0COMIOTHON U OTHOCUTENIHOM ), CPAaBHEHHE
YUCIIOBBIX BBIPAKECHUM.

Brlunciienne v cpaBHEHHE KOPHEN. BBITONHEHNE PaCYETOB C pAAUKAIIAMH.

Pemenne nppannonanbHbIX ypaBHeHH. HaxokeHne 3HaueHnd CTENEHEN C©
panmoHaNbHBIMU TTOKa3aTessiMu. CpaBHenue creneneit. [IpeoOpa3zoBanus BeIpakeHU,
coIepkKalluX CTeneHu. PerieHre noka3arenbHbIX YPABHEHUH.

Pemenune npukiagHbeIx 3a1a4.

Haxosxnenue 3Hauenuii norapudma 1o npou3BoJIbHOMY OCHOBaHuI0. [lepexon oT
OJIHOTO OCHOBaHMsI K JIpyromy. Briuucnenue u cpaBHeHue J10rapupmMos.
JlorapudmMupoBaHue U TOTCHIIMPOBAHNE BHIPAKCHHIM.

[Ipubnn>xeHHbIE BEIYUCIECHUS U PEILICHUs PUKIIAHBIX 3a/1ay.

Peienue norapudmMuyeckux ypaBHEHH.

OCHOBBI TPUTTOHOMETPUHA
OcCHOBHbBIE IOHATHS
Pagnannas mepa yria. BpamarensHoe nBuxkenune. CUHyC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHMCIIa.
OcCHOBHBIC TPUTOHOMETPUYECKHE TOXKAECTBA.
®opmyinsl npuBeneHuss. Dopmyisl cnoxeHus. Popmyiisl yaBoeHus: Qopmyivl
NOJIOBUHHO20 Y2/a.
IIpeoOpa3oBanusi MPOCTEHIIUX TPUTOHOMETPUYECKHUX BbIPAKECHUIH.
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[IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX PYHKIIMN B TPOU3BECHUE U
MIPOU3BEICHUS B CYMMY. BuipadsiceHue mpuecoHomempuiueckux QyHKyuil uepe3 maHeeHc
NOJIOBUHHO20 Ap2yMeHma.
Tpuronomerpuyeckue ypaBHeHHsI U HEPAGEHCMEA.
[Ipocreiimme TpPUroHOMETPUUECKUE YypaBHEHUA. [Ipocmetiuiue mpuecoHomempuieckue
HepaseHcmaa.
OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKITUH. APKCUHYC, aPKKOCHHYC, ApKTaHTCHC.
IIpakTHyeckue 3aHATHUA:
Pannannpiil MeTOA N3MEPEHMS YIJIOB BPALLEHUS U CBA3b C ITPAyCHOM MEpOM.
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, (DOPMYJIBI CIIOKEHHUS, YABOCHUS,
npeodpa3oBaHre CYMMbI TPUTOHOMETPUUECKIX (DYHKIUH B IPOU3BEICHHE,
npeoOpazoBaHne MPOU3BEICHUS TPUTOHOMETpUUeCcKiX (GyHKIUi B cymmy [Ipocreiimme
TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA.
OOpaTHble TpUroHOMEeTpUYeCKre (PYHKIIUN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIUA, UX CBOUCTBA Y TPA®UKH

®ynkuun. O01acTb ONpeIeIeHUs U MHOKECTBO 3HaU€HUH; rpaduK QyHKLINH,
noctpoeHue rpadpukoB GyHKIUH, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMH.

CBoiicTBa (P)yHKIMH: MOHOTOHHOCTb, YETHOCTD, HEYETHOCTD, OTPAHUYEHHOCTb,
nepuoInyHoCcTh. [IpomMexxyTku Bo3pacTaHusl M yObIBaHUS, HAUOOJbIIEE U HAMMEHBIIIEE
3HAYEHUs, TOUYKH 3KcTpemyMa. ['paduueckas unrepnperanusd. [Ipumepsl
(yHKUIHOHAIBHBIX 3aBUCUMOCTEN B peajbHBIX MPOLIECCAX U ABICHUSAX. ApudmeTrnuecKkue
onepaunu HaJ GyHKUUsIMH. CnoxHas GyHKuus (komno3uuus). [louamue o
Henpepvl8HOCU (HYHKYUU.

Ooparubie pyaxumnu. Ooacms onpedeneHus u 001acmob 3Ha4eHUll 0OPaAmHol
¢dyukyuu. I pagux obpamnoti pynxyuu.

CreneHnHnble, moKa3aTe/bHbIe, JJOrapupMudecKre 1 TPUTOHOMETPHYECKHe
¢pynkuuu. O0paTHbie TPUTOHOMETPHYECKHEe (PYHKIMH.

Omnpenenenus QyHKINI, X CBOMCTBA U TpaduKy.

[IpeobpazoBanus rpadukos. [TapamiensHblil TEPeHOC, CAMMETPHS OTHOCUTEIHHO
0Cell KOOpAUHAT U CHMMETPHSI OTHOCUTEJILHO HavyaJla KOOPJNHAT, CHMMETPHS
OTHOCHUTEJIBHO NPAMOM Y = X, PACTSDKEHHE U CKATUE BIOJIb OCENl KOOPAUHAT.

IIpakTHYeckune 3aHATHA:

[Ipumepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B pEaIbHBIX MPOLIECCAX U3 CMEXKHBIX
mucuuiuinH. Onpenenenue pyHkuuid. [loctpoenue u urenue rpa@ukoB QyHKIIHIA.
UccnenoBanne ¢pynkiuu. CBOMCTBA TMHEHHON, KBAIPATUIHOMU, KyCOUHO-TUHEHHON U
IpoOHO — nuHeHou pyHkimil. HenpepriBHbIe U nepuoanyeckue PyHkiuu. CBoicTBa U
rpaduku cuHyca, KOCUHYCa, TaHT€HCca U KoTaHreHca. OOpaTHble PYHKIMU U UX
rpaduku. O6patHbie TpuronoMmerpudeckue pynkuuu. [Ipeodpazosanus rpaduka
dbynaknuu. ["apmonndeckue konedbanus. [Ipuknanneie 3amaqm.

[TokazarenbHble, IOTapUPMUUECKIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS U
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
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IMocaexoBareabHocTH. CrioCcOOBI 3a/1aHUS U CBOWCTBA YMCIOBBIX
nocnenoBarenbHocTel. [lonamue o npedene nociedosamenvrocmu. Cyuecmeosanue
npeoena MOHOMOHHOU o2panHuienHou nocieoosamenviocmu. CyMMHUpOBaHHUE
nociuenoBarenbHOcTeR. beckoHeuHO yObIBarolas reoMeTpuiecKkasi Iporpeccus U ee
cymMma.

IpousBoanasn. [lorstue o mpou3BoHON QYHKINH, €€ TEOMETPUUCCKUN U
duznyeckuit cMbIca. YpaBHEHHE KacaTenbHOU K rpaduky pyHkuuu. [IponsBoaabie
CYMMBI, Pa3HOCTH, ITPOU3BEACHUS, YACTHOTO. [I[pON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢bynkuii. [IppumeHenne mporu3BOIHON K UCCIEIOBAHUIO (YHKIUI U TOCTPOCHUIO
rpadukoB. [Ipouszsoonvie 06pammuoll pyuKyuy u KOMROUYUU PYHKYUU.

[IprmMepsl NCIIOIB30BaHU MPOU3BOAHON I HAXOXKIACHUS HAWIYUIIETO PELICHUS B
NPUKIATHBIX 3a7a4ax. Bropas npousBoaHas, €€ reoMeTpruuecKuii U GU3NYECKUN CMBICI.
HaxoxaeHue ckopocTu Juisl Mpouecca, 3aJaHHOro GopMysion U rpaukom.

IlepBooOpa3nas u uaTerpaJ. IIpumeHenue onpeneneHHoro HHTerpaia Juisl
HAXOXKJEHUS TUIOMAAN KpUBOJIMHEHHON Tpanenuu. ®opmyrna Herorona-Jleitonuiia.
[Tpumepsl IpUMEHEHUS UHTErpaia B (U3MKE U TE€OMETPHUH.

IIpakTHYyeckure 3aHATHSA:

YucnoBas nociae10BaTEIbHOCTD, CIIOCOOBI €€ 3aJaHtsl, BBIYUCICHHS YJIEHOB
nocnenoBarenbHocTH. [Ipenen nocnenoBatenbHOCTH. beckoHeuHo yObIBaroias
r€OMETPUYECKAS IPOTPECCHUS.

[IponsBoiHAs, MEXaHUYECKUW U T€OMETPUUECKUN CMBIC IPOU3BOJIHOM.

VYpaBHeHue KacaTtenbHOM B 001eM Bue. [TpaBumna u popmysibl
muddepeHurpoBanus, TabIMLa MPOU3BOAHBIX dJIEMEHTAapHBIX (hyHKIM. MccnenoBanue
(GyHKUIHH ¢ TOMOILBIO MPOou3BoiHOM. HaxoxaeHnne HanbobIIero, HAMMEHbBIIIETO
3HAYEHUA U SKCTPEMAIbHBIX 3HAUYECHUN (DYHKIIMH.

WNurerpana u nepoobpaznas. Teopema HetoTona-Jlelonuna. [lpumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BETMUYMH U TUIOIaIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs U CUCTeMbI YpaBHeHUil. PalimonanbHbie, UppalinOHaJIbHbIC,
II0KA3aTEeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUMIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX PEIICHUS (pa3sioKeHNEe Ha MHOYKUTENH, BBECHUE HOBBIX
HEU3BECTHBIX, OJCTAHOBKA, rpad)UueCKUil METO).

HepagencrBa. PaninoHanbHble, MppallMOHAIbHBIE, IOKA3ATENbHBIE U
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.
Hcnoab3oBanue CBOMCTB U rpapuKoB (PYHKIMI NPH PELICHNH YPABHEHUN H
HepaBeHCTB. MeToj uHTepBaioB. M300pakeHre Ha KOOPAMHATHOMN MIOCKOCTH
MHOYKECTBA PEIICHUI YPABHEHU U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ipuxnaauslie 3agaun. [[puMeHeHne MaTeMaTUYECKUX METOLNOB JJIsI PELLICHUS
CoOJIepKaTeNbHbBIX 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U MpakTUKU. IHTepnpeTanus
pe3yapTara, y4eT peaIbHbIX OTPAaHUYECHUM.

IIpakTnyeckue 3aHATHUA:

Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHUH. [IpeobpazoBanue ypaBHEHHIA.

OcCHOBHbBIE IPUEMBI PEILICHNS YPABHEHUH. Penienre cucteM ypaBHEHUM.
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Ncnonb3oBanue cBOMCTB U rpadukoB QYHKITUN SISl pEIICHUS] ypaBHEHUN U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMeHTbI KOMOUHATOPUKHU

OcHOBHBIE MOHATHSI KOMOMHATOPUKHU. 3a/1a4u Ha TOJICYET YMCIIa pa3MEIICHUH,
NIEPECTaHOBOK, coueTaHuil. Pemenne 3amad Ha mepebop BapuantoB. @opmysna OmHOMA
Herotrona. CoiictBa GuHOMHHATBHBIX KO3 uirentoB. Tpeyronsuuk [lackamns.

DJIeMEeHTbI TeOPUH BePOSATHOCTEM

CobbITHE, BEpOSITHOCTH COOBITHS, CIIOXKEHHUE U YMHOXKEHHUE BEPOATHOCTEH. [loHamue
0 Hezasucumocmu cobvimuil. /{uckpemnas ciy4annas 8eIuyuna, 3aKoH ee
pacnpedenenus. Hucnosvie xapakmepucmuxu OUCKPEmHOU CIYYAUHOU GeTUYUNDL.
Ilonusmue o 3axone 6oabUIUX YUCE.

JJIeMeHThI MATEMATHYECKOH CTATHCTUKH

[IpeacraBieHue naHHbIX (TaOIUIIBI, AUATPAMMBI, TPAdUKH), 2eHEPATbHAS
COBOKYNHOCMb, 8b100OPKA, CpeOHee apudmemuueckoe, meouana. [lonsmue o 3adauax
MaAmMemMamudeckou Cmamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epoOImMHOCHHBIX MEMOO08.

IIpakTHYyeckure 3aHATHSA:

Hcropus pa3BUTUS KOMOMHATOPUKH, TEOPUHU BEPOATHOCTEN U CTATUCTUKU U UX POJIb
B Pa3aUYHbIX cepax YeIOBEUECKOW KU3HENeATeNbHOCTH. [IpaBriia KOMOMHATOPHKH.
Penienrie koMOMHATOpHBIX 3aAa4. Pazmenienus, coueTaHus U nepecTaHoBKU. buHom
Herorona u tpeyronsuuk Ilackans. [lpukinagaeie 3amaqn.

Kiraccuueckoe onpenenenne BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O
CyMMe BepOATHOCTEN. Beruncnenue BepostHocte. [Ipuknannsie 3aqaun.
[IpencraBiieHre 4ncIOBBIX NaHHBIX. [IpuKiIagHbIe 3anaun.

I'EOMETPUA

IIpsiMble M MVIOCKOCTH B IPOCTPAHCTBE

B3auMHoOe pacnionoxeHue IByX NpsIMBIX B POCTpaHCTBe. [lapamiensHOCTh NpsMon U
II0CKOCTH. [lapaiienbHOCTh 1oCcKOCTEN. [lepneHAuKyISIPHOCTD MPSIMOM U TUNIOCKOCTH.
[leprieHIUKyYIISIp ¥ HAKIIOHHASA. YTOJI MEKy IPSMOM U IJIOCKOCTBIO. JIByrpaHHbIN yroJl.
Yroa Mmexay miockocTaMu. [lepreHauKyIsspHOCTb IBYX IIIOCKOCTEM.

['eomeTpuyeckue nmpeoOpazoBaHus MPOCTPAHCTBA: NapaJIeNIbHBINA IEPEHOC,
CUMMETPHS OTHOCUTEIBHO IIOCKOCTH.

[TapannensHOE poekTUpOBaHUE. [110Wadb OpmocoHaAIbHOU NPOEKYULL.
N300pakeHne npoCcTpaHCTBEHHBIX (UTYP.

MHororpaHHuKH

Bepiuunsl, pedpa, rpanu MHOrorpaHiuka. Pazsepmra. Muozozpannsie yenuvl.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.

[Tpusma. [Ipssmas u vaxnionnas npusma. [IpaBunbnas npusma. [lapamnenenunesn. Kyo0.

IInpamuna. [IpaBunpHas nupamuga. Y cedenHas nupamuaa. Terpasap.

CumMmetpu B KyOe, B mapajieienuriesie, B Ipu3Me U MUpaMuje.

CeueHnus Ky0a, IpU3Mbl U TUPAMUIBI.
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[IpeacraBieHue o mpaBUILHBIX MHOTOTPaHHUKAX (TETpa’ap, KyO, OKTasap,
JOJIeKa’Ip U UKOCAIP).

Tesa 1 NIOBEPXHOCTH BPALLICHUS

Hunuuap u konyc. YcedeHHbidt konyc. OCHOBaHHE, BBICOTA, OOKOBAs IOBEPXHOCTb,
oOpasytoias, pazseptka. OceBble CEUEHUS U CEUCHUS MapalijielIbHble OCHOBAHMUIO.

[ap u cdepa, ux ceuenus. KacarenapHas II0CKOCTb K cdepe.

HN3mepenus: B reoMeTpuu

O06bvem u ero uzmepenue. MarterpansHas hopmyna oobeMma.

®opmynsl 06beMa KyOa, IpSIMOYTOJILHOTO Mapaieienurieia, IPU3Mbl, HUIHHIIPA.
dopmyssl 00bemMa nupamMuaa U Konyca. @opmysibl IUIOIIAM TOBEPXHOCTEH UITUHAPA U
koHyca. opmyssl o0bema mapa u mionanu chepsl.

[Togo6ue Ten. OTHOIICHUS TUTOIIAICH MOBEPXHOCTEH U 00HEMOB MOJOOHBIX TEII.

KoopauHaTtsl u BeKTOPBI

[IpsiMmoyrosbHas (lekapToBa) CUCTEMA KOOPJMHAT B ITpocTpaHcTBe. DPopMmyiia
pacCTOSTHUSI MEXAY ABYMSI TOUKaMU. Y paBHEHUS CHEPBI, NIOCKOCIU U NPAMOU.

Bekropel. Monynb BekTopa. PaBeHCTBO BEKTOpPOB. ClI0KEHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Kciio. PasiioxkeHne BEKTopa 10 HAIpaBJICHUs M. Y TOJI MEXAY IBYyMs
BekTopamu. [Tpoekuus BekTopa Ha ock. Koopaunatel BekTopa. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUH MAaTEMATHYECKUX U
IIPUKJIAIHBIX 3a]1a4.

IIpakTHyeckune 3aHATHUA:

[Ipr3HaKy B3aMMHOTO PACIIONOKEHUS MPSAMBIX. YTOJI MEXAY NpAMbIMU. B3auMHoe
PacCIIONOKEHUE MPSAMBIX U TUIOCKOCTEN. llepnenauKyissp 1 HaKJIOHHAs K INTIOCKOCTH.
VYron Mexay npsMOU U ITOCKOCTBIO. TeopemMbl O B3aMMHOM PAaCIIONIOKEHUU MIPSMOU U
IJIOCKOCTU. Teopema o0 Tpex NMeprneHInKYJIApax.

[Ipyu3Haku ¥ CBOKMCTBA MAPAJUICIIBHBIX U NEPIIEHANKYIISPHBIX INIOCKOCTEH.

PaccTositHue OT TOYKH 10 IIIOCKOCTH, OT IPSAMOM 10 INIOCKOCTH, PACCTOSHUE MEXKIY
TJIOCKOCTSMH, MKy CKPEIIUBAIOITUMU TIPSIMBIMH, MEKTy POU3BOJIBHBIMU (UTYypaMU
B IIPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €TI0 CBOMCTBA. Teopema o niowaou
OPMO20HANLHOU NPOEKYUU MHO20Y20IbHUKA. B3aMHOE pacnoyioKeHue
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BUbl MHOTOTpaHHUKOB. X n3o0paxenusi. Ceuenusi, pa3BepTKu
MHOTOTPaHHUKOB. [ litomaaes moBepxHoCcTu. Buibl cMiMMETpHil B IPOCTPAHCTBE.
CumMmeTpus Ten BpallleHUsl © MHOTOTPaHHUKOB. Berunciienue mioiaaei 1 00beMOB.

Bekropel. [leiicTBus ¢ Bekropamu. JlekapTroBa cuctemMa KOOPJAUHAT B POCTPAHCTBE.

VYpaBHeHUE OKPYKHOCTH, CPEpbl, IIIOCKOCTU. PaccTosiHue Mexay TOUKamu.
JlelicTBus ¢ BEKTOpamu, 3aIaHHBIMU KoOpauHaTaMu. CKaJspHOE TPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MPAMOM U INIOCKOCTHU. Vcnonb30BaHnEe BEKTOPOB IIPU
JI0Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns1 BHEayJUTOPHBIX 3aHATHU CTYAEHTAM, HApSAy C PELICHUEM 33724 U BBIIOJHEHUS
MMPAKTUYECKUX 3aJaHUM, MOKHO NPEJI0KUTh TEMbI UCCIIEIOBATENBCKUX U
pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO CEPH OTAETbHBIX MEJIKUX 3a7a4 U
yIpaXHEHHUH MpeaaraloTcs CI0’KeTHbIE 3aJaHus, TPEOYIOINe UTUTETbHOU paboThl B
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paMKax O,HHOﬁ MaTEMaTHYE€CKOMN CUTyalluu. OTH TEMBbI MOT'yT OBITH HWHAUBUAYAJIbBHBIMU
3alaHsAMMA, HO MOTYT NpEAIaratbCAa U rpynnc CTyaCHTOB AJIsI COBMCCTHOI'O BBIIIOJIHCHUS
HCCICOAOBaHUA.

IIpumepHbie TeMbI pedepaToB (IOKJIAT0B), HCCIET0BATEILCKUX MPOEKTOB
e HenpepsiBHBIE TpoOH

e [IpumeHeHue CIOKHBIX MPOLIEHTOB B SKOHOMUYECKHUX pacueTax
e [lapannenbHO€ MPOEKTUPOBAHUE

e (Cpennue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTUKE

e BekTopHOE 3a1aHue NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE

e (CroXxeHue rapMOHUYECKHUX KOJIeOaHui

e ['paduueckoe pelieHre ypaBHEHUI U HEPABEHCTB

e [IpaBuibHBIE U OIYIIPABUIBHBIE MHOTOTPAHHUKH

e KoHunyeckue ceyeHust U X MPUMEHEHUE B TEXHUKE

o [lonsrue nuddepenimana u ero MPUIOKEHUS

e (Cxembl bepHyIUM MOBTOPHBIX UCIIBITAHUI

e lccinenoBanue ypaBHEHHN U HEPABEHCTB C MMAPAMETPOM
TEMATHYECKOE IINTAHUPOBAHUE

ITpu peanuzamuu coaepkanus 001eo0pa3oBaTeIbHON YISOHOM AUCITUTIIINHBI
«Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIM3a; TEOMETPHUS» B TIpeIesiax
ocBoeHnust OITOII CITO na 6a3e 0CHOBHOTO O0IIIEro 00pa30BaHMs C TOJIyYEHUEM
cpeanero oo6miero oopazosanus 19.01.17 IToBap, koHIUTEp MakCUMalibHasi yueOHast
Harpy3ka oOy4JaroIIuxcs COCTaBIISET:
no npogeccusam CIIO ecTecTBeHHOHAYYHOTO MPOPuIIst Mpo(HecCuOHATBLHOTO
obpazoBanms — 291 vac. U3 Hux — ayautopHas (00s13aTepHas) HArpy3ka 00yJaromuxcs,
BKJTFOYAs IpaKTHUeCKue 3aHatus, — 194 gac.; BHeayuTOpHas caMOCTOsITeIbHAs paboTa
CTyneHToB — 97 Jac.
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Temamuueckuit nnan

Bun yuye6Hoii padoThI

KoanuecTrBo yacoB

Ipoduan
npo¢ecCHOHAIBLHOIO
o0pa3zoBaHusl

€CTeCTBCHHOHAYYHbIN

Ayoumopmubwie 3anamus.
Cooepircanue odyuenus.

npogheccuu CIIO

Beegenue 3
Pa3BuTHe MOHSITHS O YHC]TIE 7
OCHOBBI TPHTOHOMETPHH 18
IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE 18
KoopauHaThl 1 BEKTOPHI 15
KopHu, crenenn u jorapumsi 20
DOyHKUMHU U TPpaGUKH 16
MHOTOrpaHHUKHU ¥ TeJia BpalleHust 16
N3mepeHusi B reomeTpuu 12
Hauyaja MaTeMaTH4eCKOro aHAJIN3a 34
YpaBHeHNS U HEPaBEeHCTBA 20
KomOunaropuka, Teopusi BepoOSiTHOCTEMH 17
U MaTeMaTHYecKasi CTATUCTUKA

Hroro 194
Bueayoumopnasn camocmosamensnan 97
paboma:

MOATOTOBKA BBICTYIUICHUM 110 33JJaHHBIM

TeMaM, JI0KJIa/10B, pedeparos, Jcce,

WHIUBUTyJIbHOTO TTPOEKTA C

MCITOJIB30BaHUEM NH()OPMAITMOHHBIX

TEXHOJIOTUHU U JIP.

Bceero 291

ITpomexyTouHas arrecranus B popme 3K3amMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUAOB AEATEJBHOCTU CTYJAEHTOB

Cooeporcanue odyuenusn Xapaxkmepucmuka 0CHOBHbBIX 6U008
deamenvHocmu odyuawuiezocs (Ha
yposHe yueOHbIX Oelicmeuil)

BBEAEHUE

BBenenne = O3HAKOMIICHHE C POJIBIO
MaTEeMaTHUKHU B HAyKe, TEXHUKE,
APKOHOMUKE, HH(HOPMAITMOHHBIX
TEXHOJIOTHUSIX U TIPAKTUIECKOMN
JEATCTLHOCTH.

* (O3HaKOMJICHHE C IEJISIMU U 3a/1a4aMHu
W3y4YeHHsS] MaTEeMaTHKHU MPHU OCBOSHUH
npodeccuii CIIO u cnenuanbHOCTEH
CIIO.

AJI'EBPA

Pa3BuTHE NOHATHSA 0 YUCTE . BoinonssaTte apudmeTndeckue
JEHCTBUS HAJl YMCTIAMH, COUETasi yCTHHIC
¥ TTMCHMCHHBIE TIPHEMBI;

"  HaxOJUTh MPUOIMKECHHBIC 3HAYCHUS
BEJIMYMH U MOTPEITHOCTH BBIYUCICHUIN
(abconroTHAsI 1 OTHOCUTEIBHAS );
CpPaBHUBATH YUCIIOBBIC BHIPAKECHHUS;

"  HaXOJUTH OLINOKU B
peoOpa3oBaHUsAX U BHIYMCICHUSIX
(OTHOCHUTCS KO BCEM ITyHKTaM
MPOTPaMMBI).

Kopuu, crenenu, jorapugpmsl = O3HaKOMHTBCS € MTOHATHEM KOPHS
N-U CTENIEHU, CBOMCTBAMU PAJAUKAIIOB U C
IIPAaBUJIAMHU CPABHEHHEM KOPHEMN.

. DopMynMpPOBaTh ONPEACIEHNE
KOpHS ¥ CBOMCTBA KOpHEU. BbIUnCIIATE 1
CpaBHUBATh KOPHU, J€1aTh TPUKUAKY
3HayeHus KopHs. [IpeobpazoBrIBaTH
YHCJIOBBIE M OYKBEHHBIC BBIPAKECHUS,
COZIEpIKAILAE PaIUKAIIBI.

. BbINOMHATH pacyeTsl 1O
dbopmyram, coaepKaiuM pagruKabl,
OCYIIIECTBJISIS HEOOXOIMMbIE
MOACTAaHOBKHU M IIPeoOpa3oBaHUsI.

. OnpenensTe paBHOCUIBHOCTh
BBIPAKCHUH C paaukaiamu. Pemars
MppalMOHAIbHbIE YPABHEHUS.

= O3HaKOMHTBCS C TIOHATHEM
CTEIECHH C IEUCTBUTEIbHBIM
ITOKA3aTEIIEM.




Ll HaxoauTh 3HaueHUS CTCIICHH,
HCIIOJIB3YS MPU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA

. 3anuchiBaTh KOPEHb N-i CTEIICHU
B BHUJIC CTEIIEHU ¢ JPOOHBIM MMOKa3aTesIeM
1 Ha00OPOT.

. ®opMyIMpOBaTh CBOWCTBA
CTereHer. BEIUNCIATh CTEICHU C
palMOHANIbHBIM MMOKa3aTelieM, J1eTaTh
MPUKUIKY 3HAYCHUS CTEIICHU,
CpaBHUBATh CTEIICHH.

. [TpeoOpa3oBbIBATH YHCIOBHIE U
OYKBEHHBIC BBIPQKCHHS, COJICpIKAIITIC
CTETICHH, IPUMEHSS CBOMCTBA. Pemmarth
MOoKa3aTeIbHbIC YPABHEHHUS.

. O3HaKOMUTBCS C MPUMEHEHUEM
KOpHEH U CTeNeHEeW NPy BBIYMCICHUHN
CpEeIHUX, IIPU JICJICHUU OTPE3Ka B
«30JI0TOM ceueHHn». Pemarth
MPUKJIAJIHBIC 3a/1a4H Ha «CIIOKHBIC
MIPOIICHTHI.

= BrinonusaTe npeobpazoBaHus
BBIPOKCHHM, TPUMEHSS (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMU CTENEHEUN U
JorapudmMoB.

= Onpenenarb 00J1acTh JOMYCTUMBIX
3HAUYEHUN JTOTapruhMUIECKOTO
BbIpakeHus. Pemats norapupmuueckue
ypaBHEHUSI.

OCHOBbBI TPUTTOHOMETPUH

OcCHOBHBIC MIOHATHSA

u N3yunTth painaHHBIA METO
M3MEPEHUS YIJIOB BPAILICHUS U X CBA3b C
rpaxycHoil Mepoil. 3o0paxaTs yriibl
BpAIlICHUS HA OKPYKHOCTH, COOTHOCUTH
BEJIMYMHY YTJIa C €r0 PACIOIOKECHHUEM.

. DopMyIMpPOBaTh ONPEACICHUS
TPUTOHOMETPUUECKUX (DYHKITUN TSt
YIJIOB TIOBOPOTA U JIJI1 OCTPHIX YTJIOB
MPSAMOYTOJILHOTO TPEYTOJIbHUKA U
OOBSICHSITh UX B3aUMOCBSI3b.

OcCHOBHbIE TPUTOHOMETPUYECKHE
TOKIEeCTBA

. [IprMeHSTh OCHOBHBIE
TPUTOHOMETPUYECKUE TOXKIECTBA JJIS
BBIUHCIICHUS 3HAYCHUU
TPUTOHOMETPUUECKUX (PYHKITUH 11O
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OJTHOU U3 HUX.

IIpeoOpa3oBanusi MpocTEeHIINX
TPUTOHOMETPUYECKHUX BHIPAKEHUI

. N3yuuth 0CHOBHBIC (DOPMYJIBI
TPUTOHOMETPHH: (POPMYJIBI CIIOKEHUS,
YIBOCHMS, PEOOpa30BaHUSA CYMMBI
TPUTOHOMETPHUECKUX (PYHKITHI B
MIPOU3BEICHUE U TIPOU3BEICHHS B CYMMY
Y IPUMEHSITh TIPH BBIYUCIICHUH 3HAYCHUS
TPUTOHOMETPHUYECKOTO BHIPAKCHUS U
YIOPOIIEHUS €ro.

] O3HaKOMHUTHCSI CO CBOMCTBAMU
CUMMETPHUH TOUYEK HA STUHUIHOM
OKPY>KHOCTH M IPUMEHSTh UX JIJIS
BBIBOJIa (DOPMYIT MPUBEICHUS.

IIpocreiiine TPUroHOMETPUYECKHE
YPABHEHMS M HEPABEHCTBA

= Pemats no ¢popmynam u no
TPUTOHOMETPUYECKOMY KPYTY
IIPOCTENINE TPUTOHOMETPUYECKHE
ypaBHEHUSI.

= [IpuMeHATH 0011IEe METOABI
pelieHus] ypaBHEHH (TpUBEIEHUE K
JMHENHOMY, KBaJPaTHOMY, METOJ]
Pa3NOKEHHS] HA MHOYKUTEIH, 3aMEHBI
NEPEMEHHO) NP peLIEHUN
TPUTOHOMETPUYECKUX YPABHEHUM.

- OtMeuars Ha Kpyre pelieHus
IPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.

APKCHHYC, aPKKOCHHYC, APKTAHT€HC
yucsaa

o O3HAKOMUTHCS C TOHITHUEM
OOpaTHBIX TPUTOHOMETPUUYECKUX
byHKIUH,

o N3yunTs onpeneneHns apKCUHyca,
apKKOCUHYCa, apKTaHI€HCa YHUCIIa,
bopMyaMpoBaTh UX, N300paXkaTh Ha
€AMHUYHON OKPYKHOCTH, IPUMEHSTh
IIpY PELICHUU YPAaBHEHUH.

®YHKINU, UX CBOMUCTBA U T'PA®UKN
DOyHKIUN = O3HaKOMUTBCA C MOHSATHEM
IloHsiTHE 0 HENMPEPHIBHOCTH MIEPEMEHHON, IPUMEPAMU 3aBUCUMOCTEN
GyHkuHMN MEX1y IEPEMEHHBIMU.

. O3HAKOMUTBCS C IOHITHEM
rpaduka, onpeaensTh NIPUHAIEKHOCTD
Touku rpaduxy ¢pynkuuu. [To hopmyne
IIPOCTENIIEN 3aBUCUMOCTH OIPENEIATh
BUJ ee rpaduxa. Beipaxkats o gopmyse
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OJIHY MIEPEMEHHYIO Yepe3 IpyTHe.

. O3HaKOMUTKCS C OTPeIeTICHHEM
byukiuu, GopMyJIUPOBATH €TO.
HaxoauTs 0051aCTh ONpeneeH s 1
00J1acTh 3HaYCHUN (PYHKITUH.

OoparHbie pyHKIHU

* (O3HaKOMHUTHCS C IPUMEPAMU
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B
pealIbHBIX MPOIECCaxX U3 CMEXKHBIX
JUCIUTLINH.

*  (O3HaKOMHTHCS C JOKA3aTEIbHBIMU
paccyXJIeHUIMU HEKOTOPBIX CBOWCTB
JUHEWHOU U KBaJIpaTUYHON (hYHKITUH,
IPOBOJUTD UCCIIEIOBAaHUE JTUHEHHOM,
KYCOYHO-JTMHEHHOM, IPOOHO — JTMHEHHOU
U KBQIpaTUYHOU (PYHKITUI, CTPOUTH UX
rpaduku. CTpoUTh U YUTATh TpaPUKU
bynkuwmii. UccnenoBarsh GyHKITUU.

* CoctaBnsaTh BUJ GYHKLIUHU IO
JTAaHHOMY YCJIOBHIO, PeIlaTh 3a7a4i Ha
IKCTPEMYM.

*  BpIIoJgHATh IpeoOpa3oBaHUs
rpaduka QyHKIHH.

Ooparnbie pyHKUMH

»  U3yuuts nousmue oopamuoi
@yHKYyuU, OTIPEACTIATH BUI U CIPOUMb
epaghux obpamuotl pyHKyuu, Haxooums
ee ob1acms onpeodeiieHus u 001acmsy
sHayenuu. [IpuMeHsTh CBOKCTBA
GyHKIMIA TPU UCCIIEIOBAHUN YpaBHEHU N
Y TIPY PEIICHUH 3a/1a4 Ha SKCTPEMYM.

= O3HaKOMHUTECS C IIOHIATUEM
CJIOXHOM (PYHKIUU.
CreneHnble, MOKa3aTeJbHbIE, ] Beraucnats 3HaueHust GyHKIIUHU 1O

Jorapupmuyeckue u
TPUIOHOMeTPUYEeCKHEe PYHKIMHU.
OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHkuun

3HAYEHHIO apryMeHTa. OnpenensTh
MOJIO’KEHHE TOUKH Ha Tpaduke 1o ee
KOOpAMHATaM U Ha00O0POT.

n Hcnonb3oBaTh cBOMCTBA (DYHKITHIA
JUTSL CPABHEHUS 3HAYEHHUM CTENICHEN U
JorapuhmMoB.

= Ctpouth rpadvKi CTETICHHBIX U
JorapuMudecKkux QyHKIIHM.

= PemaTe nokasarenbHbIe U
norapupMUYECKre YpaBHEHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.
= O3HaKOMHTBCS C TIOHATHEM
HEMPEPHIBHON NEPUOANYECKON (hYHKITUH,
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(opMyIMpOBaTh CBOICTBA CUHYCA U
KOCHHYCa, CTPOUTb UX I'pauKH.

. O3HaKOMUTKCS C IOHATHEM
TrApMOHMYECKUX KOJICOaHUH U
IpUMepaMu FrapMOHUYECKUX KOJeOaHU
JUTSL OITUCAHMSI IPOLIECCOB B (PUBUKE U
JIPYTUX 00JacTAX 3HAHUS.

= O3HAKOMUTBCS C IOHSITHEM
pa3pbIBHOI Mepuoandeckoi QyHKIINH,
(OopMyIMpOBaTh CBOWCTBA TAHI€HCA U
KOTaHT€HCa, CTPOUTD UX IPaPUKH.

. [TpumeHsTh CBOMCTBA (PYHKITHIA
JUIsL CpaBHEHUS 3HAUCHUN
TPUTOHOMETPUUECKUX (PYHKIUH, JIs
pEeIIEeHUsI TPUTOHOMETPUYECKUX
YpaBHEHUH.

= Cmpoumbo epagpuxu oopamHwvix
MPULOHOMEMPULECKUX PYHKYUL U

onpeoensims no 2pagurkam ux ceotcmaa.

. BrinonHaTh nNpeodpa3oBaHue
rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBaTeJILHOCTH

= O3HaKOMUTBCA C TOHIATHEM
YHCJI0BOM MOCJIEIOBATSIBHOCTH,
CIIoco0aMH ee 3aJaHMs, BEIYMCICHUSIMHI
€€ WICHOB.

] O3HAKOMUMBCA C NOHAMUEM
npeoena nociedo8amenbHOCHU.
] O3HAKOMUTBCA C BBIYHUCIIEHUEM

CYMMBbI O€CKOHEYHOTO YHUCIIOBOTO psijia
Ha MPUMEPE BBIYUCIIEHUS] CYMMBI
OECKOHEYHO yOBIBAIOIICH
r€OMETPUUECKOU MPOrPECCHUH.

= PemaTe 3a1aun Ha NpUMEHEHUE
dhopMyJIbl CyMMBI OECKOHEUYHO
yOBIBAIOIIIEH T€OMETPHUUECKOM
ITPOTPECCHH.

IIpousBoaHas u ee IpUMeHEHHE

. O3HaKOMUTBCS C IOHATHEM
MIPOU3BOJHOM.

. N3yuuts u hopMyIupoBaTh e
MEXaHWYECKUN U TEOMETPUYECKUN
CMBICJI, U3Y4YUTh aITOPUTM BBIYUCIICHUS
IIPOU3BOJHON HA IPUMEPE BHIYUCIICHHS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO
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ko3 dureHTa KacaTeIbHOM.

. CocTaBnsiTh ypaBHEHHE
KacaTeJlbHOHN B 00111eM BUJIE.
- Bolyunts npasuiia

nuddepeHupoBanus, TaOJIUITY
MIPOU3BOIHBIX SJIEMEHTAPHBIX (PYHKIIHIA,
OPUMEHATH ISt TuddepeHIIpOBaHUS
(yHKLHHA, JUIsI COCTABIICHUS YPABHEHUS
KacaTeIbHOM.

. N3yunTts TEOPEMBI O CBA3U
CBOMCTB (DYHKIIMU U TIPOU3BOIHOM,
(bopMyIupOBaTh HX.

= IIpoBOAUTE € TOMOLIBIO
IPOM3BOJIHON UCCIIEOBaHUE (DYHKIINY,
3aJlaHHON (OPMYJIOM.

" YcraHaBiIuBaTh CBS3b CBOWCTB
(GYHKIIUHM U IPOU3BOIHOM 1O MX
rpadukam.

" [IprMeHATh MPOU3BOIHYIO IS
penieHns 3a1a4 Ha HaXOKICHHE
HanOOJIbLIEr0, HAMMEHBUIETO 3HAYEHUS U
Ha HaX0XJIEHUE DKCTPEMYMA.

IlepBo0oOpa3Has U MHTErpPaI

= O3HaKOMHUTECH C TIOHITUEM
WHTErpajia U NepBOOOpPa3HOM.
= N3yuuTth npaBusa BEIYUCICHUS

nepBooOpazHoii u reopemy HproToHa-
JleitOnwmIA.

o Pemats 3a7aun Ha CBSI3b
MIepBOOOPA3HON U €€ C MPOU3BOIHOM, Ha
BBIYHCIICHUE TTEPBOOOPA3HON ISl TaHHOMN
(GyHKUIHU.

. Pemiats 3a1aun Ha IPUMEHEHUE
WHTErpasa JJisg BEIUUCICHUS (PU3NIECKUX
BEJIMYMH U IIJIOLIAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CHCTEMbI YPABHEHUI
HepaBeHcTBa M cHCTEMBI
HEPABEHCTB C ABYMs IepPeMEeHHBIMU

= O3HaKOMUTBCA C MPOCTEUILINMHU
CBEJICHUSIMU O KOPHSIX alreOpandeckux
YPaBHEHUH, C MOHATUAMM UCCIIEAOBAHUS
YPaBHEHHM U CUCTEM YPABHEHUU.

. N3y4uTh TEOPUIO PABHOCUIILHOCTH
YPAaBHEHHU U €€ IPUMEHECHHUE.
[1oBTOPUTH 3anMCh pELICHNUS
CTaHJAPTHBIX YPABHEHUH, IPUEMBI
npeoOpa3oBaHus ypaBHEHUN AJis
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CBEJICHUS K CTaHJIAPTHOMY YpaBHEHHUIO.

. Pemate paioHanbHele,
UppalroHaIbHbIC, TOKAa3aTEIbHbIC U
TPUTOHOMETPUUECKUE YPABHEHUS U
CUCTEMBI.

= Hcnonp30BaTh CBOWCTBA U
rpaduku QyHKIUN A peIICHUs
ypaBHeHUU. [I0BTOpUTH OCHOBHBIE
MIPUEMBI PEIICHHS CHCTEM.

. Pemates ypaBHEHMS, MPUMEHSIS BCE
pueMbI (pa3ioKeHNE Ha MHOKHTEIH,
BBEJICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpadyUyeCKUil METO.).

o PemaTe crucTeMsl ypaBHEHHUI,
MPUMEHSISL PA3JIUYHbIE CITIOCOOBI.
O3HaKOMUTHCS C OOIIMMHU BOTIPOCAMU
pEIIeHNs] HEPABEHCTB U UCIIOJIb30BaHUS
CBOMCTB U TpadukoB GyHKIIUN MTPU
pEIICHIN HEPaBCHCTB.

= PemaTs HEpaBEHCTBA U CUCTEMBI
HEPaBEHCTB, IPUMEHSS Pa3IUnIHBIC
CIOCOOBI.

» [IpuMeHSATH MaTEMATHICCKHUE METO/IBI
JUTSL PEIICHUS COJIePKaTeNbHBIX 3a/1a4 U3
pa3TUYHBIX 00JaCTe HAYKH U TIPAKTHKH.
HNuTepnpeTupoBaTh pe3yIbTaThl,
YUUTHIBATH PEAbHbIC OTPAHUYCHUSI.

KOMBUHATOPHUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcCHOBHBIE TOHATHSA
KOMOMHATOPUKH

o N3yunth npasuia
KOMOMHATOPUKH U IPUMEHSITD [IPH
peleHny KOMOMHATOPHBIX 3aj1au.

= Pemars koMOMHATOpHBIE 331a41
METO/I0M Tiepedopa U 1Mo MpaBuiIy
YMHOKEHHS.

. O3HAKOMUTHCS C IOHITUSMU
KOMOMHATOPUKH: pa3MEIICHUSIMH,
COUETAaHUSAMHU U MEPECTAHOBKAMHU U
dbopmynamu AJig UX BIYUCICHUS.

. OOBICHATH U IPUMEHSTh
(dbopMyIIbI 17151 BBIYUCIICHUS Pa3MEIlIeHUH,
IIEPECTAaHOBOK M COYETAHUM IIPU
pELICHUH 3a4au.

= O3HAaKOMUTBCS ¢ OUHOMOM
Hprorona u tpeyronsHukom Ilackans.
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. Pematp npakTudeckue 3a1auu C
WCTIOJIb30BaHUEM TIOHSATHH U PABUIT
KOMOMHATOPHUKH.

DJleMeHTbI TeOPUH BEPOSATHOCTEM

u N3yunTh Ki1accuyeckoe
OIPEIEIICHNE BEPOSITHOCTH, CBOMCTBA
BEPOSATHOCTH, TEOPEMY O CYMME
BEPOSITHOCTEH.

= PaccmoTpers npumepsl
BBIYMCJIEHUS BEPOATHOCTEN. PemaTh
3a/1a4M HAa BBIYHUCIICHUE BEPOSTHOCTEN
COOBITHIA.

IIpencraBienue JaHHBIX (TA0JULbI,
AMArpamMMmbl, rpagukn)

. O3HaKOMUTKCS C PEACTABICHUEM
YHCIIOBBIX JIAHHBIX U UX
XapaKTePUCTHKAMH.

. Pemath npakTudeckue 3a1adu Ha
00pabOTKy YMCIIOBBIX JIAHHBIX,
BBIYHCJICHUE HX XapaKTCPUCTHK.

I'EOMETPUA

IIpsiMbie U MJIOCKOCTH B
MPOCTPAHCTBE

" PopMyIMpOBATH U IPUBOJAUTH
JTI0KA3aTeIbCTBA IPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUS IPSIMBIX U TUIOCKOCTEM.
Pacnio3zHaBaTh Ha yepTeRax U MOJEIAX
pa3JIMYHBIE CITyYan B3AUMHOTO
PACIIOJIOKEHUS IIPSAMBIX U IUIOCKOCTEH,
apryMEHTUPOBATh CBOU CYXKICHUS.

o PopMyIMpOBaTh ONPEAEIICHU,
IIPU3HAKHU U CBOMCTBA MAPAJIJIEIbHBIX U
IIEPIICHIUKYJIAPHBIX IIJIOCKOCTEN,
JIBYI'PAHHBIX U JIMHEWHBIX YTJIOB.

o BBINOIHATE OCTPOEHHUS YIJIOB
MEXKly IPSAMBIMU, IPAMOU U
IJIOCKOCTBIO, MEXY IIOCKOCTSIMU T10
ONMCAHUIO ¥ PACTIO3HABATh UX Ha
MOJENSX.

. IIpuMeHsTh IPU3HAKK U CBOMCTBA
PACIIOJIOKEHUS IPSAMBIX U TUIOCKOCTEN
npu penieHnu 3anaad. Mzobpaxars Ha
pPUCYHKaxX U KOHCTPYUPOBATH HA MOJEIISIX
IIEPIICHIUKYJIAPHI U HAKIIOHHBIE K
IIJIOCKOCTH, IIPSIMBIE, TIapaJlIeIIbHbIC
IIJIOCKOCTH, YTJIbI MEXIY NPSIMON U
IJIOCKOCTBIO M OOOCHOBBIBATh
IIOCTPOCHHUE.

. Peliars 3a1a4u Ha BBIYUCIICHUE
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reOMETPUYECKUX BeIMYUH. ONUChIBAThH
paccTOsIHUE OT TOYKH 0 IIOCKOCTH, OT
IIPSIMOM 10 TUIOCKOCTH, MEXKIY
IJIOCKOCTSIMH, MEXKTy CKPEIIMBAOIIUMU
IIPSIMBIMH, MEXK]Ty IIPOU3BOJIBHBIMU
(¢urypamu B MpOCTPAHCTBE.

. ®opMyIHpOBaTh U JOKA3bIBATH
OCHOBHBIE TEOPEMBI O PACCTOSHHIX
(TeopeMsl CyIIEeCTBOBaHUS, CBOMCTBA).

. N306paxaTs Ha yepTexax u
MOJIEIISIX PACCTOSIHUSI U 00OCHOBBIBATH
cBOM cyxaeHus. OnpenensiTe U
BBIYMCIIATH PACCTOSIHUS B IIPOCTPAHCTBE.
[TpumeHsTh POpMYIIBI U TEOPEMBI
IUTAHUMETPHH ISl pEeIIEHUs 3a/1a4.

. O3HAKOMUTHCS C TOHITHUEM
NapaJyIeIbHOrO MPOEKTUPOBAHUS U €TI0
cBovicTBamu. Popmyauposams meopemy
0 naowaou OpMoO20HATLHOU NPOEKYUU
MHO20Y20IbHUKA.

" [IprMeHATH TEOPUIO 1S
000CHOBaHUS MOCTPOEHUH U
BBIYMCIIEHN. APTyMEHTHPOBATH CBOU
CY>KJIE€HUS O B3AMMHOM PacCIOJIOKEHUU
POCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

n OnuceIBaTh U XapaKTEPU30BaTh
pa3JIMYHbIC BUJIBI MHOTOTPAHHHUKOB,
MEPEUUCIIATh UX DJIEMEHTHI U CBOMCTBA.
= N300pakaTh MHOTOTPAaHHUKH U
BBITIOJTHSATH ITOCTPOCHUS HA
M300paKEHUSIX U Ha MOJIETISAX
MHOT'OTPaHHHUKOB.

. BbeI4ucisaTh IMHEHHBIE SJIEMEHTBI
U yTJIbI B TPOCTPAHCTBEHHBIX
KOH(UTYpalUsiX, apryMEHTUPOBATh CBOU
CYXKJICHMUSI.

. XapakTepu3oBaTh U U300paxaTh
CEUCHMUS, paA38epmKU MHO20SPAHHUKOS,
BBIUUCIIATH IUIONIAIA TOBEPXHOCTEH.

. CTpouTh MPOCTEUIIINE CEUCHUS
Ky0Oa, mpu3MbI, upamMusl. [[pumeHsTh
(baKThl U CBEJIEHUS U3 INIAHUMETPHUH.

] O3HaKOMUTHCS C BUIAMU
CUMMETPUI B IPOCTPAHCTBE,
bopMyIMPOBATh ONPEICTICHUS U
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CBOMCTBa. XapakTepu30BaTh CHMMETPUU
TeJI BpAllleHUs] © MHOTOTPaHHUKOB.

= [IpuMeHATH CBOMCTBA CUMMETPUU
IIPU PELICHUU 33/1a4.
= Hcnonb3oBaTh MprUoOpETEHHBIE

3HAHUS JJI UCCIICIOBAaHUS U
MOJICJTUPOBAHUS HECIIOKHBIX 3a]1ad.

= N300pakaTh OCHOBHBIC
MHOTOTPAaHHHUKH ¥ BBITIOJHATH PUCYHKH
10 YCJIOBHSIM 33jad.

Tenamu MOBEPXHOCTHU BPAllICHUSA

= O3HaKOMUTBCA C BUAAMU T
BpanieHusi, GopMyIHpOBaTh UX
ONpEeICJICHNS U CBOMCTBA.

. @opMyIUPOBATh TEOPEMBI O
CEUYEHUU 1apa MIOCKOCTHIO U O
IJIOCKOCTH, KacaTellbHOM K cepe.

. XapakTepu3oBaTh U U300paxkaTh
TE€JIa BPallCHHUs], UX Pa3BEPTKHU, CEUCHHUS.
= PemaTe 3anaum Ha mocTpoeHue

CEUEHMI1, Ha BBIYMCIICHHUE JIJIVH,
PaCCTOSIHUM, YIJIOB, TIOIIAJCH.
[IpoBOAUTE NOKA3aTENBHBIE
paccyXIeHus MPU PEUIEHNH 3a1a4.

o [IprMeHATH CBOWCTBA CUMMETPUHN
IIPY PELIEHUM 3a]1a4 Ha TeJla BpalleHus,
Ha KOMOWHAITUIO TETl.

o N300paxaTh OCHOBHbBIE KPYTJIbIE
T€Ja U BBIOJIHATH PUCYHOK IO YCJIOBHUIO
3aJ1a4yu.

HN3mepenust B reomeTpuu

= O3HAKOMUTHCS C TTIOHATUSIMUA
TUIONIAIM U 00bEeMa, aKCHOMaMH U
CBOWCTBaMU.

. PemaTe 3a1aun Ha BRIUKCTICHUE
TJIOMAACH TUTOCKUX (QUTYP, TIPUMECHSIS
COOTBETCTBYIOIINE (POPMYIIBI U (PAKTHI U3
TJTAHUMETPHH.

. N3y4uTh TEOpEMBI O BHIYUCICHUH
00BEMOB TTPOCTPAHCTBEHHBIX TE,
pemaTh 3a7a4u Ha IpuMeHeHne Gopmyin
BBIYHCIICHUS] 00HEMOB.

. N3yuuts hopMymsl 115
BBIYHCIICHUS TUTOIIA IEH TTIOBEPXHOCTEMN
MHOTOIPAHHUKOB U TeJl BpalleHUSI.
O3HAKOMUTBCS C METOJIOM BbIUHUCIICHUS
TJIOLIAM TOBEPXHOCTH CQEPHI.
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] Pemate 3agaun Ha BEIYUCIIEHHE
TJIOIIA/IeH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEII.

KoopanHaTel 1 BEKTOPHI . O3HAKOMUTECS C IOHATUEM
BEKTOPA.
= N3yunts nexkapToBy CUCTEMY

KOOpJIUHAT B MPOCTPAHCTBE, CTPOUTH IO
3aJJaHHBIM KOOPJAUHATAM TOYKHU U
IJTIOCKOCTH, HAXOJUTh KOOPANHATHI
TOYEK.

. Haxomute ypaBHEHU:
OKPY>KHOCTH, Cepbl, IIIOCKOCTH.
Bpruuciisite pacCcTostHUAsI MEXIY TOUYKAMH.
= N3yunTh CBOKMCTBA BEKTOPHBIX
BEJIMYWH, ITPAaBUJIA PA3IIOKEHUSI BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, ITPaBUJIA
HAaXO0XJAECHUS KOOPAUHAT BEKTOpPA B
IIPOCTPAHCTBE, MTPABUJIA TEUCTBUH C
BEKTOPAMHM, 3aIaHHBIMH KOOPANHATAMM.
*  [IpumeHATH TEOPHUIO MPU PELIICHUU
3a7a4 Ha JICUCTBUS C BEKTOPaAMH.
N3yunTth CKamsipHOE TPOU3BENCHUE
BEKTOPOB, BEKTOPHOE YPABHEHHUE MIPSMOM
Y IUIOCKOCTU. [IprMeEHsTh TeopuIo pu
pEIIEHUH 3a7a4 Ha JCHUCTBHUS C
BEKTOpPaMH, Ha KOOPJAWHATHBIN METOJI, Ha
MIPUMEHEHHUE BEKTOPOB JIJIs1 BEIYUCIICHUS
BEJIMYUH YTJIOB U PACCTOSIHUM.

=  (O3HaKOMMTKCS C J0Ka3aTEJIbCTBAMU
TEOPEM CTEPEOMETPUU O B3AUMHOM
PAaCMOJIOKEHUU MPSAMBIX U TNIOCKOCTEN C
MCMOJIb30BAaHUEM BEKTOPOB.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOU JUCHUIIVINHBI

«MareMaTnKa: ajredpa u Ha4ajja MATEMaTHYECKOT0 aHAJIN3a; reoMeTPHsD»

OcBocHHE TPOrpaMMbl YIeOHOH TUCITUTUTHHBI « MaTemaTrka: anredpa u Hadaia
MaTEeMaTHYECKOTO aHaJIN3a; TEOMETPHs TIPE/IoiaracT HajJuure B IpoheCCUOHATBLHON
00pa30BaTeIbHOM OpraHu3alliy, peaTn3yomeii 00pa3oBaTeIbHYIO MPOTPaAMMYy CPEITHETO
obmero oopazosanus B npenenax ocsoenus OITOIT CITO na 6aze 0CHOBHOTO OOIIETO
o0pa3oBaHusi, yueOHOro KaOMHETa, B KOTOPOM MMEETCSl BO3MOXKHOCTD 00ECTICUUTh
cBOOOIHBIN OCTYN B IHTEpHET BO BpeMsl y4eOHOTO 3aHATHS U B IEPUOJT BHEYUCOHOM
JCSITETLHOCTH 00YYaIOIIMXCSL.
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[Tomenienue KkabuHeTa AOHKHO yAOBIETBOPATH TpeOoBaHUsAM CaHUTapHO-
sanuaeMuoiorndeckux mpaBui 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHareHo
TUIIOBBIM 000pYOBaHUEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSIX, B TOM YHCIIE
CHeIUaIN3UPOBAHHON yueOHOU MeOebIo U CpeicTBaMU O0yUEHHUS, TOCTATOYHBIMHU JIJIs
BBITIOJIHEHUS TPEOOBAHUI K YPOBHIO MOJATOTOBKH 00YYaOIIUXCS®.

B xabuHeTe 10KHO OBITH MYJIBTUMEANIHOE 000pYI0BaHKE, TOCPEICTBOM KOTOPOTO
y4acTHUKU 00pa30BaTebHOTO MPOIlecca MOTYT MPOCMATPUBATh BU3YaIbHYIO
uH(OpMAITHIO TT0 MaTeMaTHKe, CO371aBaTh MIPE3CHTAIlNN, BUICOMATEPHUAITbl, UHBIE
JIOKYMEHTBI.

B cocTaB yueOHO-METOAMYECKOTO M MAaTEPUAIbHO-TEXHUYECKOTO 00eCTIeYeHHUSI
porpaMMbl Y4€OHOM TUCIUIUIMHBI «MaTemaTuka: anredpa U Hayajaa MaTeMaTUHYECKOro
aHaau3a; TeOMETPUSD BXOJIAT:

e MHOro()yHKIIMOHATILHBIN KOMILUIEKC MIpenoaaBaTes

® HarJsHbIe TOCOOMS (KOMILJIEKThI YICOHBIX TaOJIMII, TIJIAKaTOB, TOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTUKOB U JIp.);

L I/IH(bOpMaI_[HOHHO-KOMMYHI/IKaTI/IBHI)IC CpPCaCTBA,
¢ JSKpPAaHHO-3BYKOBEIC HOCO6I/IH;

® KOMIUICKT TEXHHUYECKOM JAOKYMCHTAlWMH, B TOM YHUCJIC ITACIIOpPTa HA CPEACTBA
06yquI/151, HHCTPYKIHH I10 UX HUCIIOJIB30BAHNIO U TCXHHUKC 6630HaCHOCTH;

e OUOIMOTEYHBIN OHI.

B Oubnmoreunsiii poH 1 BXOAIT YUE€OHUKH, Y4EOHO-METOUIECKUE KOMITJIEKTHI
(YMK), obGecnieunBatoiiiie 0OCBOCHUE YUeOHOM TUCIUTIINHBI « MaTemaTuka: anredpa u
HayaJla MaTeMaTUYeCKOTO aHaJIn3a; T€OMETPH», PEKOMEHIOBAaHHBIC UITU JOIYIIICHHBIC
JUTSI ICTIONIb30BaHMS B IPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHu3aIusX,
peanu3yrnmx 00pa3oBaTeIbHYIO IIPOTPaMMYy CPEIHET0 001Iero oopa3oBaHus B
npenenax ocsoenus OITOIT CIIO Ha 6a3e ocHOBHOTO 001Iero o0pa3oBaHMUs.

bubnuoTeunsiii hoHA MOXKET OBITH JOTIOTHEH SHIMKIONCIUSIMHA, CITPABOYHHKAMM,
HAay4YHOU Y HAYYHO-TIOMYJISIPHOM JINTEPATYPOU U JIp. IO MATEMATHKE.

B nporiecce ocBoeHuUs nporpaMmbl yaeOHON AUCIUIIIMHBI «MaTeMaTuka: anredpa u
Havajia MaTeMaTHYECKOTO aHaN3a; TEOMETPHUS» CTYACHTHI IOJDKHBI UMETh BO3MOKHOCTh
JI0CTyTA K 3JICKTPOHHBIM YU4eOHBIM MaTepHajaM 1Mo MaTeMaTHKE, UMEIOIINECS B
CBOOOJTHOM JOCTyTE B cucTeMe MHTepHeT (IeKTPOHHBIE KHUTH, PAKTUKYMBI, TECTHI,
Marepuansl EI'D u np.).

PEKOMEHAYEMAS JIMTEPATYPA

Jna cmyoenmogs
Kommoropos A.H. Anre6pa u nHayana ananu3a 10-11: yueOnuk - M.: [IpocBelienue,
2002

[ToropenoB A.B. I'eomerpust 10-11 ki.: yae6uuk - M.: IIpocsemenue, 2009
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JIna npenooasamenceii
06 obpazoBanuu B Poccutickoit denepannu. denepanbhplii 3akoH Poccuiickoi
deneparuu ot 29 aexadps 2012 1. Ne 273-D3
denepanabHBIN roCy1apCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEAHETO (TIOTHOTO)
obmero oopazopanus. Y1B. [Ipukazom MunoOpuayku Poccuu ot 17 mast 2012 1. Ne 413
[Tpuka3 MunoOpnayku Poccun ot 29 nexadps 2014 r. Ne 1645 « O BHeceHuun
M3MEHEHUH B puka3 MuHucrepcTBa o0pa3oBanus u Hayku Poccuiickoit deneparuu ot
17 mast 2012 r. Ne 413 «O06 yTBepxaeHNn (PeaepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEAHETO (ITOTHOTO) 0OIIET0 00pa30BAHUS.
PexomMenganuu 1o opraHu3anyy NOJyYeHUs! CpeHEero oo1ero oopa3oBaHus B Mpeesiax
OCBOEHUS 00pa30BaTENbHBIX IPOTPAMM CPETHET0 MPOPECCHOHATBHOTO 00pa30BaHMs Ha
0a3e OCHOBHOI'O 00ILIET0 00pa30BaHusl ¢ y4eTOM TpeOoBaHUH (heaepabHbIX
roCyIapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB U MOJy4aeMOn MPOoPEeCcCuu Win
CHEIUAIBLHOCTH CpeHero npodeccruonansHoro oopazoBanus (mucbkMo JlemapramMmenrta
roCyapCTBEHHOMU MOJIMTUKHU B chepe MoAroToBKU padbounx kaapos u 110
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
Artanacsu JI.C., byty3oB B.®., Kagomiie C.b. u ap. ['eomerpus (6a30BbIit 1
npoduibHbIi ypoBHHK). 10-11. — M.: 2012
bammakoB M.M. Matemaruka. Kaura asa npenojaBatesns. Metoandeckoe nocooue. —
M.:2013
Konsarun F0.M., TkaueBa M.B, ®eneposa H.E. u ap. nox pen. Kuwxuenko A.b. Anredpa
Y Hayaja MaTeMaTH4ecKoro anaiu3a (6a3oBbiii U npoduiibHbINA ypoBHH). 10 KII. — M.:
2011
Amumos . A. u ap. Anre6pa u Hayana ananuza. 10 (11) k. — M.: 2012
bammako M.1. Matemaruka. Yueonuk ans HI1O u CI1O. — M.: 2012
bammvakoB M.M. Maremaruka. Yueonuk st HITIO u CITIO. — M.: 2013
bammmakos M.M. Maremaruka. COOpHUK 33724 MPOPHIHHON HAIIPABICHHOCTH: Y4eO.
noco6ue. — M.: 2012
bammvakoB M.M. MaTtemaruka. 3agaunuk: y4ueo. mocodue. — M.: 2012
bammakoB M.M. Maremaruka (6a30Bbiii ypoBeHb). 10 ki1, — M.: 2011
bamvakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 11 ki — M.: 2012
bammakoB M.M. AnreOpa u Havana aHanusa, reomerpus. 10 k. — M.: 2013
bammakoB M.U1. CoopHuk 3aga4: yueO. mocodue (0a30BbIil ypoBeHs). 11 k1. — M.: 2012
Konsrun FO.M. u np. Marematuka (Kuura 1). — M.: 2011
Konsrun FO.M. u np. Marematuka (Kuura 2). — M.: 2011
MopakosuuA.I'. Anrebpa u Havasia aHanu3a - Maemo3uHna,2007

HNuTepHer-pecypcesl
http://school-collection.edu.ru — DnexTponHbIii yueOHUK «MaTemaruka B mkose, XXI
BEK».
http://fcior.edu.ru - uapopmManMoHHbIE, TPEHUPOBOYHBIE H KOHTPOJIHHBIE MATEPHAIBI.
www.school-collection.edu.ru — Exunas xomtekuuu LludpoBsix 00pa3zoBaTenbHBIX

pecypcoB
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