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Pabouass mporpamma o6meoOpazoBarenpHOi ydeOHOU muctumummabl OYIL.0S Maremartuka
npeaHa3HaueHa s ocBoeHHst — oOpaszoBarenbHON mporpamMmel CIIO Ha 6a3ze OCHOBHOTO 00IIEro
00pa30BaHUs C MOTYYCHUEM CPETHETO OOIIeT0 00pa30BaHus.

Pabouas mporpamma pa3paboTaHa Ha OCHOBE IPUMEPHOH MporpaMMbl 001e00pa3oBaTeNbHON
y4eOHOM ITUuCHUIUTMHBI «MaremaTuka:anreopa U Hayajga MaTeMaTu4ecKOro aHain3a; TeOMETPHsD IS
npodeccCHoHABHBIX 00pa30BaTeIbHBIX OpraHu3anuii aBrTopa bammakoa M.U., omobpernoit ®I'AY
«®UPO» Munobpuayku Poccun, npotokos Ne 3 ot 21 uronst 2015 r.
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opranmzauuax CIIO, peanusyroomux o0Opa3oBaTeIbHYIO NPOrpaMMy CpPEIHEro oOIIero
oOpa3oBaHus B Ipelesiax OCBOCHMS OCHOBHOM oOpa3oBatenbHOM mporpammel CIIO
(OIT CIIO) mna ©0a3e OCHOBHOrO oOmero oOpa3oBaHUS TIPU  IOJATOTOBKE
KBTU(PUIIUPOBAHHBIX pabOUUX, CIyKaIIUX U CIEUUATUCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii @DI'OC cpegnero o6IIero
o0pa3oBaHus, MPEIBbABISAEMbIX K CTPYKTYpE, COIEPKAHUIO M PE3yJbTaTaM OCBOEHUS
yueOHnou nuctuminael OYIL.05 MaremaTtuka, B cOOTBeTCTBUM ¢ PexoMeHmanusMu mo
OpraHu3aluy TMOJYy4YeHUs CpeaHero oOlmero ooOpa3oBaHUs B Tpeaeraax OCBOCHHUS
o0Opa3oBaTelbHBIX MPOrpaMM CpelHero mnpodeccuoHalIbHOrO0 00pa3oBaHUs Ha Oasze
OCHOBHOTO  o0miero oOpa3oBaHMs C  ydyeToM  TpeOoBaHMi  (eaepabHbIX
rOCYy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB M TOJy4YaeMOW MNpOPEccCuu WiIH
CHEIUANTBHOCTU CpeAHero npodeccruoHansHoro odpazoBanus (mucbMo JlemaprameHnrta
rOCy/IapCTBEHHOM TMOJUTHUKKA B cdepe MNoAroToBku padouux kaapo u [I1O
Munob6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpammbl OVIL.04 MaremMatnka HamnpaBiI€HO Ha JIOCTHXKEHUE

CIEYIOIIMX LeJe:

* obecrnieueHue cHOPMUPOBAHHOCTHU MPEACTABICHUN O COLMANIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKUX (PaKTOpaX CTAHOBJICHUS MATEMATUKU;

* o0OecrieueHne  CPOPMUPOBAHHOCTU  JIOTHUECKOTO,  QJITOPUTMHUYECKOTO U
MaTEMAaTHYE€CKOTO MBIIICHUS;

* obecrieueHne cCHOPMHUPOBAHHOCTH YMEHHUM MPUMEHATH MOITYYEHHBIC 3HAHUS TIPH
pELIEHNU Pa3JINYHbIX 33]1a4;

* obecrnieuenne c(HOPMUPOBAHHOCTH TIPE/ICTABICHUN O MaTEMATHUKE KaK 4yacTu oOie-
YEeJIOBEUYECKOM  KYJIbTYphl, YHHUBEPCAIBHOM f3bIKE HAyKH, IO3BOJSIOIIEM

OIIMCBIBATb U U3YYaTb PCAJILHBIC ITPOLCCCHI 1 ABJICHUA.

B mporpammy BKJIIOYEHO COAEp)KaHWE, HANpPABICHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMITICTCHITMH, HE0OX0auMBIX 1l kKadectBeHHOro ocBoeHus OIT CITO Ha
0a3ze OCHOBHOTr0 00111er0 00pa30BaHusl C MOJIYUYEHUEM CPEAHEro oOIIero oopa3oBaHMUS;
MPOTrPaMMBbl  TIOJITOTOBKH KBATH(UITUPOBAHHBIX PabOUYMX, CIy)KAIUX; MPOTPaAMMBbI

MoAroTOBKH crienaiuctoB cpeanero 3seHa (IITTKPC, ITTICC3).



[Iporpamma yueOHnoi gucuumuinasl OYJl.04MatemaTuka sIBIsieTCSI OCHOBOM st
pa3paboTku pabouux MpPOrpamMm, B KOTOPBIX HpodeccroHadbHble 00pa3oBaTelbHBIC
OpraHu3alyy, peaju3ylolue o00pa3oBaTeNbHYI0 NPOrpaMMy CpeIHEro oOLero
obOpazoBanus B npenenax ocBoeHus OI1 CIIO na 6a3e ocHOBHOTrO 001ero o0pa3oBaHusl,
YTOUHSIOT COJAEp’KaHue y4eOHOTO MaTepuana, IMOCIEeI0BATEIbHOCTh €ro HM3y4eHHS,
pacnpeneneHue yueOHbIX 4acoB, TEMAaTHUKY peepaToB, BUABI CAMOCTOSATEIBHBIX PadoT,
yUdUThIBas cHeuu(puKy nOporpaMm MOATOTOBKH KBAIM(PUIUPOBAHHBIX pabOUuX,
CIy)KalllUX W CHEUUaIUCTOB CpPEIHEro 3BEHa, OcBauBaeMoM mpodeccuu uiIu
CHEUATbHOCTH.

[Iporpamma MOXKET UCIOJIb30BaThCS JIPYTUMH npodeccuoHanbHbBIMU
o0pa3oBaTeIbHBIMU OpPraHU3ALMIMH, PEATU3YIOIMIUMHA O00pa30BaTEIbHYIO MPOrpamMMy
cpenHero oOuiero obpazoanusi B npenenax ocBoenus ocHoBHoi OIl CIIO na 6aze

ocHoBHOTO 0011eT0 006pazoBanus (IITIKPC, TITICC3).

1.ITACITOPT PABOYEM ITPOI'PAMMBbI
1.1. Obnacme npumenenusa padoueii npozpammpl: peaIn3alusi OCHOBHOMU
npodeccroHanbHOM oOpazoBaTenbHON mporpammbl CIIO Ha 6a3e OCHOBHOTO OOIIETrO
o0pa3oBaHUs C OJHOBPEMCHHBIM IOJIYYEHHEM CpEeaHEro oOImero oOpa3oBaHHS U B
coorBercTBUH ¢ DPI'OC CIIO mno croemmanbHoctr CIIO 35.02.02 Texuomorus
JIECO3aroTOBOK.

PaGouas mporpamma yuebHoM mucturuinHael OYIL.05 Maremaruka SIBJSI€TCS 4acThIO
porpaMMbl TOATOTOBKM cnenuanuctoB cpeaHero 3BeHa (IIIICC3) no panHoO#
CIEIUANbHOCTH W pa3paboraHa Ha ocHoBe TpeboBanuii D®I'OC cpemnero o61Iero
oOpa3oBaHus, TPEIBSIBISEMBIX K CTPYKTYPE, COIEPKAHHIO M PE3ylbTaTaM OCBOCHUS
yaeOnor muctummasl OYI1.04 MaTtemaTnka, 1 B COOTBETCTBUH ¢ PekoMeHIanusaIMu 1Mo
OpraHu3aliy TOJYyYeHUs CpeaHEro oO0mmero ooOpa3oBaHUST B TMpeaesiax OCBOCHHS
o0pa3oBaTeIbHBIX MPOTPaMM CpEAHETO MpOoQEeCcCHOHATFHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHusl C y4eTOM TpeOoBaHUH (henepatbHBIX TOCYAAPCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB U MOTydaeMOr MPOoheCCUU WA CIEIUATBLHOCTH CPETHETO

npodeccuoHanbHOro oopazoBanus (mucbMo JlemaprameHTa rocyAapCTBEHHOW MOTUTUKHU



B cpepe nmoaroroBku padouux kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne
06-259).

Pa3paboTrana Ha OCHOBE MPUMEPHON MpOrpaMmbl 00II€00pa30BaTEIBLHON YUeOHOM
IUCHUIUIMHBI Matemaruka:anreOpa U Hadaja MaTeMaTHYECKOro aHaIM3a;re€OMETpUs AJis
npodecCUOHANBHBIX  O00pa3oBaTeIbHBIX oOpraHu3anui apropa bammakoBa M.U.,
onoopenHort ®I'AY «OUPO» Munobpnayku Poccum, 2015, ¢ yyeToM TEXHHYECKOTO

npoduiig noinyyaeMoro npoheccuoHaaTbHOr0 00pa30BaHus.

1.2 MecTo y4eOHOM IMCUUIIMHBI B Y4eOHOM IJIaHe

VYuebnas auctumauaa OYI1.05 MaremaTuka BXOAUT B COCTaB 00111e00pa3oBaTeIbHBIX
y4eOHBIX AUCIUIUIUH, (POpMUpPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbix obnacteir GI'OC

cpeaHero oo1miero oopazoBanus, s crnenuanibHocTe CIIO TexHuyeckoro mpodus.

1.3 Pe3yabTaThbl 0CBOEHMSI Y4€OHOM IUCUMIIIMHBI

B pesynbTaTte ocBoeHus yueOHON UCITUTUTMHBI 00YYarONIUIiCs JOIKEH YMeTh!

o BEIOJNIHATE  TOXXJAECTBEHHBIE MPEOOpPa30BaHUSI  BBIPAKEHUM, COJAEPIKAIIUX
CTETICHHbIC, TOKa3aTelbHbIC, JOTapU(PMHUUECKHE ¢  TPUTOHOMETPUUYECKUE
BBIPAKECHMUSI.

o Ctpouth TpaduKku CTENEHHOW, TMOKa3aTeIbHOW, JIOTAapUPMHUYECKOH M
TPUTOHOMETPUUYECKHUX (DYHKITHA.

o PemaTe mpocteiimme ypaBHEHMST W HEPABEHCTBA, COJECPIKAIME CTEIICHHBIE,
MOKa3aTeNbHbIe, TIOTapu(MHUIECKIE U TPUTOHOMETPpHIECKHE (QYHKITUH.

« 300paxkath reoMeTpudeckue GUTypsl HA YepTEKe U MPOU3BOIUTH MPOCTEHIITNE
MMOCTPOEHHUSI Ha IUIOCKOCTH.

o BoimonHATH oOmepanuy Haja BEKTOPAaMM M TOJIB30BAThCA CBOMCTBAMH ATHUX
OIeparui.

B pe3ynbpTate ocBoeHMs y4eOHOM JUCIMIUTUHBI 00yYarOUCs JOHKEH 3HATD.

e CBOMCTBA apU(METUUECKOTO KOPHS HATypaJIbHOW CTEIICHHU;

e CBOIMCTBA CTEIICHHU C paniruOHAJIBbHBIM IIOKA3aTCIICM,



e CBOICTBA JIOTapu(MOB U OCHOBHOE JIOrapu(hMHUUECKOE TOXKIECTBO;

e OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIIBI;

o TAOIUIY TPOU3BOAHBIX PJIEMEHTAPHBIX (YHKIIHI;

e AKCMOMBI CTEPEOMETPUHU, OCHOBHBIC TOHSITHS W YMETh NPUMEHSTH HUX MPHU
pelieHny 3a1a4

Henvw wzydyenus nucuuiuimael OY][.04 Marematuka siBiserca (GOpMHpPOBAaHUE Y
CTYICHTOB OOMMX ¥ MNpOPEeCCUOHANBbHBIX KOMIETEHIIMM, HEOOXOJUMBIX IS
kauectBeHHOTO ocBoeHuss OIl CIIO nHa 06a3e OCHOBHOTro 00IIEro OOpa3oBaHUS C
MOJIYYEHUEM CPEJTHETO 00IIero o0pa3oBaHus — MPOTPAMMBI MOJTOTOBKH CIEIIUATUCTOB
cpennero 3Bena (IIIIKPC, TIIIICC3), HeoOXOaUMBIX ISl  OCYIIECTBIICHHS
npodeccroHaIbHON JICATEILHOCTH OYIyIIero CrelnuagucTa Ha OCHOBE OBJIJICHUS
COJICp’)KaHMEeM JUCHUILIMHBL. OOIMe 1eau U3Y4YeHUs MaTEeMaTUKH TPaJAUIIMOHHO
peanu3yloTCsl B UEThIPEX HAIpaBICHHUSIX — 00IIee MpeACTaBiIeHuE 00 UIEsIX U METOJax
MaTeMaTHKH, UHTEJUJICKTYyaJIbHOE Pa3BUTHE, OBJIaJICHUE HEOOXOIUMBIMH KOHKPETHBIMHU
3HAHUSIMU U YMEHUSMH, BOCIIUTATEILHOE BO3ICHCTBHE.

3aoauu no obecneuenuro 00CMUNCEHUS Yeau:

e (opmMupoBaHHUe TPEACTABICHUN O COLMAIBHBIX, KYIbTYPHBIX U HMCTOPUUYECKHUX
(akTOpax CTAaHOBJICHHS] MAaTEMAaTHKU;

® pa3BHMTHE JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMAaTUYECKOTO MBIIILJICHUS;

® OBJIaJleHHEe MATEMAaTHYECKUMU 3HAHMSIMU M YMEHUSMU, HEOOXOIUMBIMU B
MOBCETHEBHOM KU3HM, IS U3YYCHHUS] CMEXKHBIX €CTECTBEHHOHAYYHBIX TUCUHUILUINH Ha
0a30BOM YpPOBHE H JUCHUIUIMH TPO(ECCHOHATBHOTO MHKJIA, IS MOJyYCHHS
oOpa3oBaHus B 00JaCTIX, HE TPEOYIONMUX YIITyOJICHHOW MAaTeMaTHYeCKOW MOATOTOBKH
Y IPUMEHEHUS MTOJIYYEHHBIX 3HAaHUI MPH PEIICHUH PAa3INYHbIX 33/1a4;

e BOCNHUTAHME CPEACTBAMM MATEMAaTHKU KYyJbTYpPhl JIMYHOCTH, TOHUMAaHUs
3HQUMMOCTH MAaTE€MaTHKW [JIi HayYHO-TEXHUYECKOrOo Mporpecca, OTHOILIECHUS K
MaTeMaTHKe KaK K 9acTH OOIIeUeIOBEUYEeCKON KyJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH,
MO3BOJISIOIIEM OMUCHIBATh U U3Yy4aTh peaIbHbIE MPOLECCHI U SBJICHHUS.

Ocsoenue cooepoicarus yuedonou oucyuniunvl OV .04 Mamemamuxa odecnieduBacT
JTOCTHKEHUE CTYJACHTaMU CIEAYIOUIUX Pe3yibmamos:.

JIUYHOCMHDbBIX.



JI1.cpopMUpOBaHHOCTH MPE/ICTABICHUNH O MAaTEeMaTUKE KaK YHUBEPCAIHHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBICHUU U MPOIECCOB, 00 HIESIX U METOJax
MAaTEMATHKH;

JI2 moHMMaHWE 3HAYMMOCTH MATEMaTHUKU ISl HayYHO-TEXHUYECKOrO IpOorpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe KaK K 4YacTh OOIIeYeTIOBEYECKOU
KYJIbTYpbl 4€pe3 3HAKOMCTBO C HCTOPUEN pPa3BUTHUS MATEMATHUKH, 3BOJIIOLHEH
MaTeMaTHYECKUX UJICH;

JI3 pa3BuTHE JIOTMYECKOTO MBIIIJIECHHS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS,
AITOPUTMUYECKON KYJIBTYPbl, KPUTUYHOCTU MBIIUJICHUS Ha YpPOBHE, HEOOXOIUMOM
1St Oyayien mpogecCuoHaIbHON AESATEILHOCTH, JJIsSl IPOJAOJIKEHU 00pa30BaHUs U
caM0o00pa3oBaHus;

JI4 oBnajgeHue MaTeMaTUYECKUMU 3HAHUSMU W YMEHMSIMH, HEOOXOJMMBIMU B
MOBCEJHEBHOM JKU3HM, ISl OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX NUCHUIUIMH U
JUCHUTUIMH TIPO(ECCUOHATILHOTO IMKJIA, JJIs MOJydeHUs: 00pa3oBaHUsI B 00JaCTsX,
HE TpeOyIOMMX yriyOJIeHHON MaTeMaTHYeCKOM MOATOTOBKH;

JIS roToBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UMCJIE caMO00Opa3oBaHUIO, Ha
OPOTSHKEHUM  BCEM  JKM3HM;, CO3HATEIbHOE OTHOIIEHHWE K  HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCICIIHOW TpodecCHoHaIbHOM W  OOIIECTBEHHOU
NEeATEIbHOCTH;

JI6 TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPUYECKOW W OTBETCTBEHHOM
NEeATEIbHOCTH;

JI7 TOTOBHOCTH K KOJUICKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeI0BATEIBCKON, TPOSKTHON
U IPyTUX BUAAX AEATEIbHOCTH;

JI8 ortHomieHne K MpodeCCHOHATBHOM JEATENBbHOCTH KaK BO3MOXKHOCTH y4acTHs B
pPEIICHUH JINYHBIX, OOINECTBEHHBIX, TOCYNAPCTBEHHBIX, OOIICHAIIMOHATHHBIX
pobiiem;

MemanpeomMemHuupix:

M1 yMeHHe camOCTOSITEIbHO ONPEAEHATh LEIN JIESITEIbHOCTH U COCTABIATH IJIAHbI
NEATENBHOCTH; CAMOCTOSITEIIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENBbHOCTD, HCIOJB30BaTh BCE BO3MOXHBIE PECYpPChl ISl JOCTHUKEHUS
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MOCTABJICHHBIX LEJNeH M pealn3aliyu IUJIaHOB AESATENbHOCTH; BBIOMPATh YCIEUIHBIC
CTpaTeTuH B PA3IUYHBIX CUTYaIIUSIX;

M2 ymeHue MpoayKTUBHO OOIIAThCS U B3aMMOJIEUCTBOBATH B MPOLECCE COBMECTHOM
NESATeNIbHOCTH, YUUTHIBATh MO3UIIUU APYTUX YUACTHUKOB JIESITEIHHOCTH, Y (HEKTUBHO
paspemiatb KOHPIUKTHI;

M3 BnageHue HaBBIKAMM  [O3HABATENIbHOM, Yy4eOHO-MCCIIEIOBATEIbCKON U
MPOEKTHOW JESTENIbHOCTH, HAaBBbIKAMHU pa3peuieHusi MpodsieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PEIIEHUs MPAKTHUYECKUX 3ajad,
MPUMEHEHHIO PA3UYHBIX METOJIOB IMO3HAHUS,

M4 TrOTOBHOCTH W  CHOCOOHOCTH K  CAMOCTOSITEIBHOW  HMH(POPMALMOHHO-
NIO3HABATENbHON JEATEIbHOCTH, BKJIIOYAs YMEHHE OPUEHTHUPOBATHCS B PA3ITUUYHBIX
UCTOYHMKAaX HWHGOpPMAIlMK, KPUTHYECKH OICHUBATh U  HHTEPIPETUPOBATH
MHGOPMAIIHIO, TTOTYYaEMYIO U3 PAa3IMYHBIX HCTOYHHUKOB,;

MS BnageHue A3bIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTh
CBOIO TOUYKY 3pEHHSI, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

M6 BnaneHne HaBbIKAMU MO3HABATENIBHON peIeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX
NEUCTBUII M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTATOB M OCHOBAHUM, T'PaHUII
CBOEr0 3HAHUS M HE3HAHMs, HOBBIX II03HABATENIBHBIX 3aJad M CPEACTB MX
JOCTHKEHUS;

M7 ueneycTpeMICHHOCTh B MOUCKaX M NMPUHATHH PEHICHUH, COOOpPa3UTEIHbHOCTh H
UHTYULIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEICTABIECHUN;  CIIOCOOHOCTH
BOCIIPUHHUMATh KPacoTy U TAPMOHUIO MUPA;

npeomemmuulx:

II1 chopMHPOBAaHHOCTH MPEICTABICHUH O MaTeMaTHKEe KaK 4YacTH MHPOBOM
KyJbTYpbl U O MECT€ MAaTE€MAaTHKU B COBPEMEHHON UMBWIM3ALMH, O CIOCO0ax
OMMCAHUs HA MATEMATUYECKOM SI3bIKE SIBICHUM pealbHOr0 MUPA;

12 chopMuUpOBaHHOCTH TPEACTABICHHM O MaTEMAaTHYSCKUX IOHATHUAX KaK O
BAKHEUIIMX MAaTeMaTUYECKUX MOJIENAX, MO3BOJSIOIINX OMNUCHIBATh U HU3YyyaTh
pa3Hble TMPOLECCHl M SIBJICHUS, IMOHUMAaHUE BO3MOXKHOCTH aKCMOMATHYECKOIO

IMOCTPOCHUA MAaTCMATHICCKUX TeOpHﬁ;



II3 BrmameHue MeToAaMM JOKA3aTENIbCTB M AJTOPUTMOB pEUICHUS, YMEHHUE UX
MIPUMEHSATH, TPOBOAUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJ/I€ PEIICHHUS 3a/1a4;

14 BnageHue  CcTaHAAPTHBIMU  NpUEMAMHM  PELICHUS  PAUMOHAIBHBIX U
HMpPAlUOHAIBHBIX, TTOKA3aTEIIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM
yuciae s TMOWCKAa NyTH PEHIEHHS W WUIIOCTPalUM PEIIEHUS YpaBHEHUH U
HEpPABEHCTB,;

II5 chopmupoBaHHOCTH TIPEACTABICHUM 00 OCHOBHBIX MOHATHUSIX MaTeMaTHYECKOTO
aHaliu3a U UX CBOMCTBAX, BIaJECHUE YMEHUEM XapaKTepU30BaTh

I16 noBenenue GyHKIUN, UCTIOIBL30BaHUE TTOTYUYEHHBIX 3HAHUH JJIsI OTIMCAHUS U
aHaJIM3a pealibHbIX 3aBUCUMOCTEN;

II7 BnajeHre OCHOBHBIMU MOHSTUSAMH O TUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTH YMEHUS
pacrio3HaBaTh Ha YepTekKax, MOJICIISAX U B peaJbHOM MUPE TeOMETPUIECKUE (PUTYPHI;
NpUMEHEHHE U3YUYEHHBIX CBOMCTB reoMeTpruiecKuX Quryp u Gopmyt s pereHus
F€OMETPUYECKHUX 3a/]1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKaHUEM;

I18 chopmMupoBaHHOCTD MPEACTABICHUIN O TIPOLIECCAX U SIBICHUSIX, UMEIOIINX
BEPOSITHOCTHBIIN XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE,
00 OCHOBHBIX OHATHUAX JIEMEHTAPHON TCOPUH BEPOSITHOCTEH; yMEHUN HaXOAUTh U
OILICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUN B MPOCTEUIINX MPAKTUIECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJIUYUH;

I19 BnafgeHne HaBbIKAMU UCIIOIB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX TPOTpaMM IIpH
pELICHUH 3a1a4.

Pe3yabraThl ocBoeHus npeamera QOYIL.0S MaremaTuka, OpueHTHPOBaHbI HA

¢dopmupoBanue caeayrOmMX 00MIAX KOMIETCHIIMMA:

OK 1. IlonuMath CyImIHOCTHh M COIMAIBHYIO 3HAYUMOCTh CBOEH Oynmymiei npodeccun,
MPOSIBJISITH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIHLHOCTH, BHIOMPATh THUIOBBIC METOIBI U
crocoObl BBITIOJIHEHUSI MPOPECCUOHANIBHBIX 3aJ1ad, OIEHUBATh MX A()PEKTUBHOCTH U
KauecTBO.

OK 3. [IpyuHuMaTh peuieHus B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsIX U HECTH 3a
HHUX OTBETCTBEHHOCTb.
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OK 4. OcymiecTBisiTh NOMCK MU HCHOJB30BAHME HHPOPMALMH, HEOOXOIUMOHN JIs
3¢ (PEKTUBHOTO BBITOJIHEHUS MPO(PECCHOHANBHBIX 3adad, MNpOoPEecCUOHAIBHOIO U
JUYHOCTHOTO PAa3BUTHA.

OK 5. UHcnons3oBaTh HMH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH B
po¢eCCUOHANILHON JIEITEIIbHOCTH.

OK 6. Paborath B KOJUIEKTUBE M KOMaHze, 3PQGEKTHUBHO OOHIAThCS € KOJIJIEramH,
PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. Bpath Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaH/AbI (TIOJIYUHEHHBIX),
pe3yIbTaT BHITIOJTHEHUS 3aJaHUH.

OK 8. CamoctosaTenbHO omnpeaensTh 3agadu NpodecCHOHATBHOTO W JIUYHOCTHOTO
pa3BUTHs, 3aHUMATHCA CaMOOOpa30BaHMEM, OCO3HAHHO IUIAHUPOBATH TMOBBILICHUE
KBaJIM(DUKALIUH.

OK 9. OpueHTHpOBaTHCS B YCIOBHIX YACTOM CMEHBI TEXHOJIOTHI B MPOPECCHOHATIBHON
NEATEITbHOCTH.

2 COJIEP/)KAHHUE YUYEBHOM JUCHUITJINHBI OVYIIL.05
«MATEMATHUKA»

Bsenenue

MaremaTtnka B HayKe, TEXHHUKE, SKOHOMHKE, HH()DOPMAIIMOHHBIX TEXHOJOTHUSIX H
MPAKTHYECKOHN aestenbHOCTH. Llenm m 3amaum m3ydeHUs MaTEeMAaTHKH TPU OCBOCHHHU
npodeccuit CI1O u cnenmansrocteii CIIO.

2 COAEP)KAHHUE YUYEBHOM JUCHUITJINHBI
OVYIL.0OS.«<MATEMATUKA»
Bsenenue

MaremaTnka B Hayke, TEXHHKE, HPKOHOMHUKE, WH(MOPMAIIMOHHBIX TEXHOJIOTHSX W
MpaKTUYECKON AesTenpHOCTU. llenm w 3agaum w3ydeHUss MAaTeMAaTHKUA MPU OCBOCHUU
npodeccuii CI1O u cnenmansHocteit CI1O.

AJITEBPA

Pazeumue nonsamusi o uucne
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Ilenpie u panuoHanbHble uucaa. JledicTButenbHble uucna. llpubnusicennvie
gviuucnenus. Komnnexcuole uucaa.
Kopnu, cmenenu u nocapugpmoi

Kopnu u crenenu. KopHu HaTypanbHOM CTENEHU U3 YUCIA U UX CBOWCTBA. CTENEHH
C pauMOHANIbHBIMM TIOKa3aTeNsIMH, HX cBoWcTBa. CTENEHM C JEHCTBUTEIbHBIMHU
nokazatesaiMu. Ceolicmea cmeneHnu ¢ 0elucmeumenbHbiM NOKa3amenem.

Jlorapu¢pm. Jlorapudpm umcaa. OcHOBHOE JIOrapu(MHUUECKOE TOXKIECTBO.
Jlecsatuunble W HaTypaibHble Jsorapudmsel. IlpaBuna npeiictBuil ¢ sorapudmamu.
ITepexon kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajnredpanyecknx BbipaxkeHuii. [[peodpa3zoBanue pallMOHAIBHBIX,
UppaLMOHAIBHBIX CTETIEHHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX BhIPAXKEHUH.
Ilpakmuueckue 3anamus

Apudpmernyeckue ACHUCTBUS HAJA YUCIAMH, HAXOXKIACHUE MPUOIMKEHHBIX 3HAYEHUU
BEJMYMH W TOTPEIIHOCTEN BBIYMCIEHUH (a0CONIOTHOW M OTHOCHUTENbHOM), CpaBHEHUE
YHUCJIOBBIX BBIPAKEHUN.

Brruncnenue u cpaBHeHHE KOpHEW. BrinosiHeHre pacyeToB ¢ pauKaIaMH.

Pemienue wuppanuoHanbHbBIX ypaBHeHMH. HaxokneHue 3HauyeHUMM CTENEHEW ¢
panmoHalbHBIMU NoKazaTensiMu. CpaBHeHue cteneHeil. [IpeoOGpa3zoBanust BeIpaXKeHUH,
CoJIepIKallluX CTeNneHU. PereHne noka3aTeabHbIX YPaBHEHUM.

Pewienne npukinagHeix 3a4a4.

Haxoxnenne 3HaueHuil jorapudma Mo MpoU3BOJILHOMY OocHoBaHMIO. Ilepexon ot
OJTHOTO OCHOBaHMs K Jpyromy. BeluucieHue u cpaBHeHHME Jiorapu(pMOB.
JlorapumMupoBaHue U NOTEHIIUPOBAHUE BBIPAKEHUH.

[TpubnuskeHHbIE BEIYUCICHUS U PEIICHUS IPUKIIAHBIX 3a7a4.

Pemenue norapupmMuyeckux ypaBHEHUH.

OCHOBBI TPUTTOHOMETPUU

OCHOBHBIE TTOHSITUSI
Pagnannas mepa yria. BpamarenbHoe aBwxkeHue. CHHYC, KOCHMHYC, TaHT€HC U
KOTAHT€HC YHCIIA.

OcCHOBHEBIE TPUTOHOMCTPHYCCKUC TOXKIACCTBA

®opmynsl npuBeneHus. opmynsl cinoxeHus. Popmyiisl yaBoeHUuss Popmyivl noao-
BUHHO20 Y2la.

[TpeoGpazoBanus MPOCTEUIINX TPUTOHOMETPUIECKUX BBIPAKECHUN

[IpeoGpa3zoBanne CyMMBbl TPUTOHOMETPUYECKHX (YHKIIMHA B TPOU3BEACHHE U
MPOU3BEJICHUSI B CYMMY. Buipasicenue mpucoHoMempuyeckux QyHKyull yepe3 maHeeHc
NOJIOBUHHO20 ApCyMeHma.

TpuroHomeTpuyeCcKue ypaBHEHHUS 1 HEPABEHCTBA

[IpocTeiinue TPUTOHOMETPUUECKHUE YpaBHEHU. IIpocmeuwue
MpucoHoMempuiecKue HepageHcmad.
OOGpaTHble TPUTOHOMETPUYECKHE PYHKIIMHU. APKCUHYC, aDKKOCUHYC, aPKTAHT'€HC.
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Ilpakmuueckue 3anamus
PannaHHbIl METOA U3MEPEHUS YIIIOB BPAll€HUs U CBA3b C IPaLyCHON MEPOU.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, (POPMYIIBI CIOKEHHS, YIBOCHUS,
npeoOpa3oBaHUE CYMMbl  TPUTOHOMETPHYECKMX  (YHKIMII B  MIPOU3BEACHHE,
npeoOpa3zoBaHuE MPOU3BEICHUS TPUTOHOMETpUUECKUX GyHKUMN B cymmy [Ipocreiinue
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABECHCTBA.
OOpatHble TpUroHOMETpUYEeCKUEe (PYHKIMH: APKCUHYC, aPKKOCUHYC, apKTaHT€HC.

®VYHKIINN, UX CBOMCTBA I TPAGUKU

Oyukiuu. OO0sacTh ONpeNeseHUsT W MHOXKECTBO 3HAueHUW; rpaduk (QyHKIUH,
noctpoeHue rpaduKkoB PyHKIUHN, 3aJaHHBIX Pa3IMYHBIMU CITIOCOOAMHU.

CpoiictBa (QyHKIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHHMUYEHHOCTH,
NepruoanYHOCTh. [IpoMexxyTKkn Bo3pacTaHusl U YOBbIBaHWs, HAaOOJNbIIEEe W HAUMEHBIIIECE
3HAYeHHs, TOYKH  JOKcTpemyma. ['padwmyeckas  mHTepnperamus.  [lpumeps
(YHKIMOHANIBHBIX ~ 3aBUCMMOCTE B  pealmbHBIX  TpoIleccax W SBICHUSX.
Apudpmernyeckue omnepauuud Haa (QyHKkuusMu. CroxHas QYHKIUS (KOMITO3HIIMS).
Ilonamue o nenpepvignocmu gyHKyuu.

O6patabie Gyukuu. Obracms onpedenenus u 001acmMb 3HAYEHUL O0OPAMHOU
@dynxyuu. I pagux obpammuou gyuxyuu.

CreneHHble, MOKa3aTeabHbIC, JOTapUPMUYECKHUE U
TpuroHomeTpuyeckue QyHkiuu. OOpaTHbie
TPUTOHOMETPUYECKUE (PYHKIIMU

Onpenenenust GyHKIMIA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus rpaduxoB. [lapamnenpHblil MepeHOC, CUMMETPHUS OTHOCUTEIIBHO
ocel KOOpJIMHAT M CHUMMETpUS OTHOCHUTEIBHO Hayaia KOOpPJWHAT, CHUMMETpPHUS
OTHOCHUTEJIBHO MPSIMOM Y = X, pacTsiKEHHUE U CKAaTHe BJIOJIb OCEH KOOpUHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEXKTY MEPEMEHHBIMU B pEabHBIX MPOIECCaX U3 CMEKHBIX
mucimiuinH.  Onpenenenue ¢yHkuuid. [locTpoenne u uteHue rpaduKoB (QYHKITHI.
Uccnenosanne (ynkuuu. CBOMCTBA JTMHEWHON, KBAaJPAaTUYHON, KYCOUYHO-IMHEHWHONU U
npoOHo-uHeHOM GyHKmMi. HenpeproiBHble U nepuoanyeckue GpyHkiuu. CBoiicTBa U
rpaduku cWHyca, KOCHHYCa, TaHTeHca W KoTaHreHca. OOpaTHbie GYHKIMA U WX
rpaduku. OOpaTtHble TpuroHomerpuueckue Qyukmuu. IIpeobGpazoBanus rpaduka
dynkiuu. ['apmonndeckue konedbanus. [Ipuknagueie 3aga4n.

[TokazatenbHble, TorapupMUIecKue, TPUTOHOMETPUIECKUE YPABHEHHUS U

HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHocsenoBareJbHOCTH. Croco0b1 3a7aHus 151 CBOKWCTBA YUCIIOBBIX
nocieaoBaTenbHocTel. [lonamue o npedene nocnedosamenvrocmu. CywecmeosaHue
npeoena  MOHOMOHHOU  O2paHudeHHou  nociedogamenvHocmu.  CyMMUPOBaHHE
nocjieaoBaTenbHOCTE. beckoHeuHo yObIBaroiiasi reoMeTpuuecKas Mporpeccus U ee
CyMMma.

IlpousBoanasi. IloHsitue o mnpous3BOAHON (YHKIMU, €€ TEeOMETPUUYECKUU U
du3ndeckuil cMbIC. YpaBHEHHE KacaTelbHOU K Tpaduky Qynkuuu. [TpousBogHbie
CYMMBI, Pa3HOCTH, MPOU3BEACHUS, YacTHbIC. [I[pon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
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¢ynkuuii. [IpuMeHeHHe NPOU3BOJHON K HCCIENOBaHUIO (YHKIMA M MOCTPOEHUIO
rpaduKkoB. Ilpouzeoonvie 06pamuol GyHKYUU U KOMROIUYUY DYHKYUU.

IIpuMepbl HCTIOIB30BaHUs MPOU3BOJHON I HAXOXKJICHHSI HAWIYYIIETO PELICHHS B
NpUKIaJAHBIX 3aJadax. BrTopas mnpousBoaHas, €€ T'E€OMETPUUYECKUH U (PU3NYECKH
cMmbicil. Haxoxaenue ckopocTu AJid mpoiiecca, 3aJaHHoro GopMyioil 1 rpauKoM.

IlepBooOpa3Hass u wmHTerpaj. IIpuMeHEHHE OINpENEIEeHHOr0 HHTErpajga s
HAXOXJEHUS IUIOMIaaAu KpuBoiuHEHHOW Tpaneuuu. ®opmyna Herorona—IJleliOHuna.
[Ipumepsl mprUMEHEHUs! UHTErpajia B GU3HKE U TEOMETPHUU.

Ilpakmuueckue 3anamus

YucnoBass TMOCIEAOBATENIBHOCTh, CIOCOOBI €€ 3aJaHus, BBIYUCICHHUS YICHOB
nocnenoBatenbHocTu.  [lpenen  mocnenoBatenbHOCTH. beckoHeuHo — yObIBaromas
r€OMETPUYECKAsL IPOrPECCHUSL.

IIpon3BoiHAs: MEXaHUYECKUN U TEOMETPUYECKUNA CMBICI TPOU3BOIHOM.

VYpaBHenue  kacarenbHo B oOmem  Buzae. IlpaBunma u  dopmysbl
mud depenurpoBanus, TabIUIA TPOU3BOAHBIX dJIeMEeHTapHbIX GyHKIMA. McciaenoBanue
GyHKIIMM ¢ TOMOLIBI0 Tpou3BoaHOM. HaxokneHue HanOOIbIIET0, HAUMEHBIIETO
3HAUEHUS U IKCTPEMAIbHBIX 3HAUYCHUN ()YHKIIUH.

Wurterpan u mnepBooOpasnas. Teopema Hbptorona—IJleit6nuna. Ilpumenenue
MHTETpaia K BEIUUCICHUIO (PU3NYECKUX BEJTUYMH U IJIOIIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHussT W cHCTeMbl YpaBHeHHWil. PanyoHanbHBIE, HppalUOHAIBHEIE,
NOKa3aTeIbHbIE 1 TPUTOHOMETPUYECKUE YPABHEHUS U CHCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIpUEMBI UX peUIeHUs (Pa3JIOKEHHE Ha MHOXKUTEIH, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, T'paQUUECKUl METO).

HepaBeHncrsa. Pannonanbeheie, HWppalMOHAJIbHBIE, MOKa3aTeJIbHbIC 151
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnoab3oBanue CBOMCTB M rpagukoB (PyHKUUN NPH pPelIeHUHM YPABHEHUHN H
HepaBeHCTB. Meroq wuHTepBaioB. M3o0pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHOECTBA PEUICHNUI YPAaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CHUCTEM.

Ilpuknaousie 3a0auu

[IpuMmeHeHrE MAaTEMAaTHYECKUX METOJOB Ul PELICHUS COJAEPIKATENbHBIX 3a1a4 U3
pa3TUYHBIX 001acCTe HAYKH U MPAKTUKHU.

HNHTepnperanns pe3yipraTta, y4eT peajlbHbIX OIPAHUYCHUM.

Ilpakmuueckue 3anamus
Kopnu ypaBuennii. PaBHocunsHOCTh ypaBHEeHH. [IpeoOpazoBanne ypaBHEHUH.
OcHOBHbIE MTPUEMBI PElICHUsI ypaBHEHH. Perienue cucteM ypaBHEHUI.
Hcnonp3oBanue CBOMCTB U TpadukoB HyHKIINNA IS peIIeHUs YPaBHEHHI 1 Hepa-
BEHCTB.

KOMBHMHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
DNeMEeHTbl KOMOMHATOPUKHU

OcHOBHbIE TOHSATUS KOMOMHATOPUKH. 3ajJauyd Ha IMOJACYET 4YHUCia pa3sMElICHUM,
MepEeCTaHOBOK, coueTanuil. Pemenue 3ana4y Ha niepebop BapuaHToB. Popmyna OMHOMA
Herorona. CBoiicTBa OMHOMUHANBHBIX KOA(ppunnenToB. Tpeyronbauk Ilackans.
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DJIEMEHTBI TEOPUU BEPOSATHOCTEN

Co0bITHE, BEPOATHOCTH COOBITHSI, CJIOKEHUE U YMHOXKEHHE BeposiTHOCTe!. [lonsamue
0 He3asucumocmu cobvimui. Juckpemuas —cayuauHas — GeIUUUHA, 3AKOH — ee
pacnpedenenus. YHucnosvie xapakmepucmuku OUCKPEMHOU CAYYAUHOU GeTUUUHDI.
Ilonamue o 3akone 601bUIUX YUCEN.

DIeMEeHThl MAaTEMAaTHUYCCKOM CTATUCTUKH

[IpencraBienne MaHHBIX (TAONHIBI, AUATPAMMBbl, TpaUKH), eeHeparbHas cO8OKYN-
HOCmb, 8b100pPKA, cpedHee apugmemuyeckoe, meouara. llonsamue o 3ad0auax mamema-
MUYecKol cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCHHBIX MEMO008.

Ilpakmuueckue 3anamusn

HcTopus pa3BUTHS KOMOMHATOPUKH, TCOPUHA BEPOSITHOCTEH M CTATUCTHKU M UX POJIb
B Pa3IMYHBIX cepax YeTOBEUECKOHN Ku3HenesTeabHoCTH. [IpaBuia KOMOMHATOPUKH.
Pemenne koMOMHATOPHBIX 3aaad. Pa3MeleHus, coueTaHUS W TEPECTAHOBKH. BUHOM
HeroTona u tpeyronsuuk Ilackains. [Ipukitagaeie 3amaum.

Knaccruueckoe ormnpejciieHHe BEpOsITHOCTH, CBOMCTBAa BEPOSATHOCTEH, Teopema o
CyMMe  BeposTHOcTed. Breluucinenwe  BeposiTHocTed.  [IpukiagHbie  3a1adm.
[IpencraBiieHre YUCITOBBIX JaHHBIX. [IpHUKITaIHBIC 3aaUH.

I'EOMETPUA

Hp}l]l/lble U njiockocmu 6 npocmpancmee

B3anMHOe pacnonokeHue IByX NpsMBIX B mpocTpaHcTBe. [lapannensHoCTh mpsamoit
u 1uiockocTH. IlapamnensHOCTh TIOCKOCTEN. IlepneHauKYyIsIpHOCTh MPSMOW U
IWI0CKOCTH. [lepneHauKynsip W HAKJIOHHAsA. YIOJI MEXAY NPSIMOW M IUIOCKOCTBIO.
JIByrpanHblid  yroja. YToJd MEXAYy IUIOCKOCTAMU. [lepneHAuKyIsIpHOCTh JABYX
IIJIOCKOCTEM.

['eomerpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA:  MapajuIeNbHBI  MEpeHoc,
CUMMETPHUSI OTHOCUTEIBHO IJIOCKOCTH.

[TapamnenbHOE  NPOEKTUPOBAHUE. ITnowaos OPMO2OHANbHOU — NPOEKYUU.
N3006paskeHne MpoCTpaHCTBEHHBIX QUTYP.

MHororpasnHUKH

Bepiunebl, pedpa, rpaHd MHOrOrpaHHuka. Paseepmka. Muozoepannvie yanvl. Buiny-
KIble MHO202paHHuKu. Teopema Jdiinepa.

[Ipusma. llpsmas u nakronnas npusma. [lpaBunpras npusma. [lapannenenunen.

Ky6.

IIupamuna. [lpaBunbHas nupamuaa. YcedeHHas nupamMuga. Terpasap.

Cummerpuu B KyOe, B mapaijieienumese, B npusme u nupamue. CeyeHust

Ky0a, MpU3Mbl U MUPAMUJIBIL.

[IpencraBnenue o nMpaBWIBHBIX MHOTOTPAaHHUKAX (Te€Tpa’ape, Kyde, oKkTarape, J0/e-
Kadape U UKocaspe).

Tena v MOBEPXHOCTHU BpaAILICHUS
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Hunuaap u koHyc. YceueHHbl koHyc. OCHOBaHuUE, BBICOTA, OOKOBask MOBEPXHOCTh, 00-
pasyromas, pa3BepTrka. OceBble CEUCHHS U CEUCHHsI, apajljiebHble OcHOBaHuo0. [lap u
ctepa, ux ceuenus. KacarenpHas miockocTs K cepe.

N3mepenus B reomeTpun

O6beM u ero uzmepenue. Marterpanbuas hopmyia oobema.

dopmynel 00beMa Kyba, MPSMOYTOJIBHOTO TapaljIe/ICIHIIe1a, MPU3MBI, HIUHAPA.
dopmyitbl 00beMa MUpaMUILl U KOHyca. DOpMyIThI TUIOIIAAN TOBEPXHOCTEH ITUIMHAPA
1 Konyca. ®opmyiibl oObeMa 1apa v mionaau chepel.

[TogoOue ten. OTHOIIEHU TUIOMIaAeH TOBEPXHOCTEN U 00HEMOB MTOJOOHBIX TEJL.

KOOpI[I/IHaTBI N BCKTOPBI

[IpssmoyronbHast (exkapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PacCTOSTHUSI MEXIY IBYMsI TOUKaMU. Y paBHEHUS cDepbl, niockocmu u npsamotl.

Bexropsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCi0. Pa3nokeHrue BEKTOpa MO HAMpaBICHUAM. YTOJ MEXKIY IBYyMs BEK-
topamu. [Ipoekiusi BekTopa Ha ochb. Koopaunatel BekTopa. CKaISIpHOE MPOU3BEICHUE
BEKTOPOB.

Hcnonb3oBaHue KOOpJAUHAT W BEKTOPOB TNPU PEHICHUM MATEMATHYECKUX U
MPUKIAJIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOIO PacCIIONOKEHUsI NPSAMBIX. YTOJI MEXAy NpsAMbIMU. B3anmHoe
PaCIOJIOKEHHUE TPAMBIX U IUIOCKOCTEH. [lepneHauKkynsp U HakjIOHHAs K ILIOCKOCTH.
Yron Mexay NpsiMOU U INIOCKOCThIO. TeopeMBbl 0 B3AUMHOM PACIOJIOKEHUU MIPAMOU U
IUIOCKOCTH. Teopema o Tpex NepreHAuKYJIspax.

[Ipr3Haky U CBOMCTBA MapaJIIEIbHBIX U IIEPIEHIUKYIISPHBIX IIJIOCKOCTEM.

PaccrosiHre OT TOUKM 10 IJIOCKOCTH, OT HPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMHA, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXAY IPOU3BOJIBHBIMHU
dburypamu B IpOCTPaHCTRBE.

[TapamienpHOE TNPOEKTUPOBAaHWE W €ro CBOMCTBA. Teopema o niowaou
OpPMO2OHANILHOU npoexyuu MHO20Y20IbHUKA. B3anmHoe PacmoJIOKEHUE
IIPOCTPAHCTBEHHBIX (UTYP.

Paznmuunbie BBl MHOTOTpaHHUKOB. WX n300paxenusi. CedeHus, pa3BepTKU MHOTO-
rpaHHukoB. [Imomaar noBepxHoctu. Buasl cummeTrpuil B npocTpaHcTBe. CUMMETpUs
TEJ BpallleHUs] 1 MHOTOTPaHHUKOB. Brruncnenue miomaaeit 1 00beMoB.

BekTopsl. JlelicTBus ¢ BekTOopamu. [[ekapToBa cucremMa KOOpAUHAT B POCTPAHCTBE.

VYpaBHEeHUE OKPYXHOCTH, c(depbl, TMI0ocKOocTH. PaccTosHre MeXIy TOYKaMHu.
JleficTBHsT ¢ BEKTOpaMHM, 3aJlaHHBIMU KoopAuHaTtamu. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPAMON U MJIOCKOCTU. Mcop30BaHE BEKTOPOB MPHU
JI0KA3aTENIbCTBE TEOPEM CTEPEOMETPUH.

JIns BHEAyAUTOPHBIX 3aHATUN CTYIEHTAM Hapsy C PELICHUEM 3a7a4 U BBIIIOJHECHUS

MPAKTUUYECKUX 3aJaHUN MOKHO MTPEJIOKUTH TEMbI UCCIIEI0BATEIBCKUX U
pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEpUN OTACIbHBIX MEIKUX 33724 U
yIOpaXHEHUH MpeIaratoTCs CIOKETHBIE 3a1aHus, TpeOYIOIIUe ITUTEIbHON paboThI B
paMKax OJJHOM MaTeMaTH4YEeCKON CUTyallud. DTH TEMbI MOTYT OBITh KaK
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HHAWBUAYAJIbHBIMUA 3aJdaHUAMHU, TAK U I'PYIIIOBBIMU IJIs1 COBMCCTHOI'O BBIITOJIHCHUS
HCCIICA0BaHUA

3. TEMATUYECKOE IIVTAHUPOBAHME c yyetom npoduist yueOHOU
JTUCLUTUIUHBI.

TEXHUYECKUU [TPODUJIb [TPOPECCUOHAJIBHOI'O OEPA3OBAHMS

[Ipu peanuzamuu conepxkanus 001Ie00pa30BaTeIbHON yU4eOHON JTUCIMIUIMHBI
«Marematuka: anredpa U Hayajga MaTeMaTUYECKOrO aHallu3a; TeOMETPHUs» B Mpejenax
ocBoenus OII CIIO na 6a3e ocHOBHOTO 0011ero 00pa30BaHUs C MOTYYEHUEM CPETHETO
obomero oopazoanus (IIIIKPC, IIIICC3) wmakcumanbHas ydeOHass Harpyska
00y4aromuxcs COCTaBiIseT:

* mo crnenuanbHocTAM CIIO  TexHMYECKOro MW  COLUATbHO-3KOHOMHUYECKOTO

npodpuneit — 234uac. W3 Hux aynuropHas (oOs3aTenbHas) Harpyska
oOyJaronInxcs, BKItoYas MpakTudeckue 3ausatus, — 234 gaca.

[TPUMEPHBINM TEMATUYECKUU TUIAH

Bua yueOHo# padboThI Kosn4yecTBo yacos
Ipoduan npodeccuoHAILHOTO
00pa3oBaHus
Texumeckit | onomueckuii
AynurtopHble 3ausaTus. Coaep:kanue IIpodeccnu CIIO | CnenuanbHOCTH
00y4eHust Cl1O
Beenenue 4 2
Pa3BuTHie noHsATHS 0 YKCIe 12 10
Kophu, crenenu u jorapudmsl 30 28
[IpsiMbIe U TIOCKOCTH B MPOCTPAHCTBE 24 20
Kombunaropuka 16 12
KoopauHatsl 1 BEKTOPBI 22 16
OCHOBBI TPUTOHOMETPHUHU 35 31
OyHKIMH U TpaduKH 24 18
MHororpaHHUKHU U KPYTJIble Tea 30 26
Hayana maTemarnueckoro ananmsa 30 24
HHTerpai u ero npuMeHeHue 18 15
ONEeMEHTBI TEOPUHU BEPOSITHOCTEH U 16 12
MaTeMaTH4eCKON CTaTUCTUKU
YpaBHEHMSI 1 HEpaBEHCTBA 24 20
Htoro 285 234
Bup yuyeOHo# padoTnl Kosan4yecTBo yacos
TeXHUYeCKHii COIMAILHO-
IKOHOMMYECKHii
AynutopHsle 3ansatus. Coaepxanune IIpodeccun CIIO | CnennajbHOCTH
o0yueHust CIl1O
Ilpomercymounan ammecmayus é hopme IK3amena 3
Bcero
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4.1IEPEYEHD ITPAKTUYECKHUX PABOT.

Bun HaumeHoBaHue pa3ae/ioB U 3aHATHI
Tema 1 PazBuTue NOHATHSA 0 UM CJIe
131 [TpuGnmxennslie Beraucienus. JleiicTBuTenbHbIC YnCa.
132 «JleHcTBUS HaJl KOMIUIEKCHBIMM YU CTIAMM
Tema 2 KopHu, crenenu u jgorapugmsi

1133 Crenenu ¢ 1eCTBUTEIIBHBIMU MTOKA3aTEISIMU
113 4 [IpeoGpa3oBanue gorapuPMUUECKUX BbIpaXKEHUN
I35 [IpeobpazoBanme moka3zaTeabHbIX BHIPAKCHUI

Tema 4. DjieMeHTbI KOMOUHATOPUKH
13 6 Pemenue 3agau Ha nmepebop BapuanToB CBOMCTBa OMHOMUHAIBHBIX KOY(PPHUIIUEHTOB.

Tpeyrosnbnauk [Tackans
Tema 5. KoopauHaThl 1 BEKTOPbI B IPOCTPAHCTBE.
113 7 Pemenue 3aga4 KOOpIMHATHBIM METOJOM
I13 8 CkansipHO€ MPOU3BENICHHE BEKTOPOB
Tema 6. OCHOBbI TPUTOHOMETPUH
139 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIeCTBA. POPMYJIIbI IPUBEACHUS
I3 10 Cunyc, KOCUHYC JBOMHOTO yrijia
311 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BHIPAKECHUM C UCTIOIb30BAHHEM
TPUTOHOMETPUYECKUX TOKIECTB
I3 12 Pemenne TpuroHoMeTpuYECKUX YpaBHEHUN
113 13 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB
Tema 7. ®yHkuuu u rpadpuku
113 14 [TocTpoenne rpadukoB 3eMEHTAPHBIX (QYHKITUN
I13 15 Crenennas ¢yHKIusA, €€ rpauK U CBOHMCTBA
I13 16 Jlorapudmuueckas GhyHKIus, €€ rpaduK U CBOHCTBA
113 17 Kocunyec, ero rpaduk u cBoiictBa
113 18 Koranresnc, ero rpaduk u cBoiicTBa
Tema 9. Hauana maremaTudeckoro anaiausa. UurerpaJ

113 19 CriocoObl 3aaHMs [TOCJIEN0BATEILHOCTEN, CBOMCTBA YHCIOBBIX MTOCIIEN0OBATEIHLHOCTEN
113 20 Brruncnenue npeaenoB GyHKIUU B TOUKE, HA OECKOHEYHOCTH
113 21 IIpaBuiia BEIYKMCIIEHHS IPOU3BOIHBIX
113 22 Beruncnenue npousBoAHBIX CIOKHONW QyHKIMN
113 23 HaxoxaeHne HauMeHbIIIero, HanOOJIbIIET0 3HAYSHHs (PYHKIIMU HA OTpe3Ke
113 24 IToctpoenue rpapukos
113 25 Brruricnenue onpeneaeHHbIX HHTErPaIoB pa3IndHbIMU CIIOCOOaMH
113 26 IIpunoxeHus OnpeaeIeHHbIX UHTETPAJIOB

Tema 12. YpaBHeHHs 1 HEPABEHCTBA.
113 27 Peuienne ypaBHeHU: pa3nokeHe HA MHOKUTEH, BBEJCHUE HOBBIX IEPEMEHHBIX,
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IIOACTaHOBKA

I13 28

Pemenne HCPaBCHCTB MCTOJIOM UHTCPBAJIOB

S.IIPUMEPHBIE TEMbI PEOEPATOB U UHANBUY AJIbHBIX ITPOEKTOB.

* HenpepbiBHbIE ApOOH.
* IlpyuMeHeHue CIOXKHBIX TPOLEHTOB B SKOHOMUYECKUX pacueTax.
* IlapannenbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUS M UX TPUMEHEHUE B CTATUCTHKE.
*  BexropHoe 3aaHue MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KOJIeOaHU M.

['paduueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
[IpaBunbHbBIE U TOTYNPAaBUIBHBIE MHOTOTPAHHUKH.
Konnueckue ceueHust M1 uX IPUMEHEHUE B TEXHHUKE.
[Honstne nuddepeHimana u ero NPUIOKEHUSI.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyn.
HccnenoBanne ypaBHEHHI U HEPABEHCTB C I1APAMETPOM.

6. XAPAKTEPMCTUKA OCHOBHbBIX BUJIOB YUEEHOU JIEATEJIbHOCTH

CTYAEHTOB
Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH
00y4eHust CTYI€HTOB (HA YPOBHE Y4eOHbIX IeHCTBHI)
BBenenne O3HakoMJIEHUE C POJIbI0 MAaTEMATUKHU B HAyKe, TEXHHUKE,

SKOHOMHMKE, UH(POPMALIMOHHBIX TEXHOJOTUSAX U MPAKTHUYECKOU
nesTenbHOCTH. O3HAKOMIIEHHE C LEISIMH U 3ajauaMy U3YYEeHUS
MaTreMaTuku pu ocBoennu npodeccuii CI1O u cienmnanbHOCTEH
CIIO

AJITEBPA

Pa3zButune nousatus o Brinoanenue apI/I(bMCTI/I‘{eCKI/IX HeﬁCTBHﬁ Haa 4uciiaMH, CO4YCTasn
qucJje YCTHBIC U TUCbMCHHBIC ITPUCMBI.

Haxoxaenue npuOamKeHHbIX 3HaYSCHUH BETUYUH U
MOTPEIIHOCTEH BEIYUCICHHH (a0COTIOTHON U OTHOCUTEIBHOM);
CpPaBHEHHE YUCIIOBBIX BBIPAKCHHIA.

Haxoxnaenue omubok B mpeoOpa3oBaHUsIX U BRIUUCICHUAX
(OTHOCHUTCSI KO BCEM IYHKTaM MPOTrPaMMBI)

Kopuu, crenenn, jiora- |O3HaKOMJIEHHE C TOHATHEM KOPHS N-1/ CTENIEHU, CBOMCTBAMU
pudMbI paIuKaIoOB U MpaBUJIaMH CPABHEHUSI KOPHEH.

DopMynMpOBaHUE ONPEAEIEHUS KOPHSA U CBOUCTB KOPHEM.
Borunicnienue u cpaBHEHUE KOPHEH, BBITIOJHEHUE IPUKUIKU
3Ha4yeHus KopHs. [IpeoOpazoBaHne YHCIOBBIX U OYKBEHHBIX
BBIPAXKEHUH, COIEPKAIUX PaIUKAIIBI.

BrimonHenue pacueToB 1o GopmyiaM, CoaepKalIUM paJIuKabl,
OCYILECTBIISASE HEOOXOIMMbIE MTOJCTAaHOBKH U IIPeoOpa3oBaHUsl.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUM € pajiKaIaMH.
PenieHne nppaoHalIbHBIX YpaBHEHHH.
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O3HaKOMJIEHHE C IOHITHEM CTENIEHH C JEHCTBUTEIbHBIM
IIOKA3aTEeJIEM.

HaxosxieHne 3HaueHU CTEeNeHU, UCIIOJb3Ysl IIPH
HE00X0AMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucpIBaHuE KOPHS N-U CTETIEHU B BUJIE CTEIICHU C JPOOHBIM
MoKasarejieM U Ha000pOT.

@opMyIMpOBaHKME CBOWCTB CTENIEHEN. BpIuncieHne crenexen ¢
palMOHAIBHBIM IOKA3aTeJIEM, BBIIIOJHEHNE IPUKUIKNA 3HAYCHUS
CTEIICHU, CPAaBHEHUE CTEIICHEH.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COAEpKalIUX CTENEHU, IPUMEHSA CBOMCTBA. Pelienue
IIOKA3aTEJIbHBIX YPABHEHUM.

O3HakoMJIeHHE ¢ TPUMEHEHUEM KOPHEW U CTeleHel Ipu
BBIYMCIICHUY CPEJIHUX, JICJICHUN OTPE3KA B «30JI0TOM CEYEHUN.
Pemrenne npukitagHeIX 3a/1a4 Ha CJI0XKHBIE IPOLEHTHI

IIpeoOpa3oBanue aire-
OpanyecKux
BbIpaKeHHU

Brinonnenue npeodpa3zoBaHuil BbIpaKeHUH, IPUMEHEHHE
(dhopmyI, CBA3aHHBIX CO CBOMCTBAMU CTENEHEN U JTOTapru(pMOB.
Onpenenenre 006JacTH TOMYCTUMBIX 3HAUEHUI
aorapudmuyueckoro BelpaxkeHus. Pemenue gorapudpmMuyeckux
YpaBHEHUU

OCHOBbBI TPUTOHOMETPUHA

OcHOBHBIC MOHATHUSA

N3yuenne paainaHHOTO METO1a U3MEPEHMS YIJIOB BPALLIEHUS U UX
CBSI3U C TpaycHOU Mepoit. M3o0pakeHue yriioB BpallieHUus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMUMHBI yTJia C €ro
PacroJIO’KEHUEM.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
CTYIEHTOB (HA YPOBHE Y4eOHbIX /IeHCTBHI)

dopMyTHpOBaHKE ONIPEACIICHH TPUTOHOMETPUICCKUX (PYHKITUI
JUI YTJI0B IIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKA U OObSICHEHHE UX B3aUMOCBSI3U

OcCHOBHbBIE TPUTOHOME-
TPUYECKHUeE TOKIeCTBa

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHYECKHX TOXKICCTB JIJIs
BBIYMCIICHHS 3HAYCHUH TPUTOHOMETPUUYECKUX QYHKIIHH 110
OIHOM U3 HUX

IIpeoOpa3oBanusi npo-
cTefmmx
TPUTOHOMETPUYECKUX
BbIpasKeHU i

N3ydeHne ocCHOBHBIX (pOPMYIT TPUTOHOMETPHUH: (POPMYJIbI
CJIOXEHMSI, YIBOCHUS, TIPeoOpa30BaHuUsl CYMMBI
TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHUE U
IPOU3BEICHUS B CyMMY U IPUMEHEHHE TP BHIUMCICHUN
3HAYEHUS] TPUTOHOMETPUYECKOTO BHIPAKEHUS U YIIPOIICHHS €ro.
O3HakoOMJIEHHE CO CBOWCTBAMU CUMMETPHUH TOUEK HA €IMHUYHOU
OKPY>KHOCTHU ¥ IIPUMEHEHHE WX JUTsI BBIBOAA (PopMyI
pUBEICHUS

IIpocreiimme TPUroHo-
MeTpH4YeCKue ypaBHe-
HHS U Hepasencmea

Pemienue no popmynam U TPUrOHOMETPUUYECKOMY KPYT'y
HPOCTEHUIINX TPUTOHOMETPHUECKUX YPABHEHUH.

[TpumeHeHne 00X METOJIOB peIIeHUs ypaBHEHUH (TIpUBEIeHUE
K JIMHEHHOMY, KBaJJpaTHOMY, METO/1 PA3JIO’KEHHs HA MHOXKUTEIH,
3aMeHbl NEPEMEHHOM) MPU PELICHNH TPUTOHOMETPHUECKUX
YPaBHEHUI. YMEHHE OTMEUYATh Ha KpPyre peleHus MPOCTEUINX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcunyc,
APKKOCHHYC,
apKTaHIeHC YUCJIa

O3HakoMIIEHHE C NOHATHEM 0OpPATHBIX TPUTOHOMETPUUECKUX
GyHKIUH.

N3yuenne onpenencHuii apKCHHyca, apKKOCHHYCa, apKTaHI'€HCa
qucna, GopMynupoBaHUe UX, N300pakeHHE Ha eANHIUYHON
OKPY>KHOCTH, IPUMEHEHHE IIPH PELICHUN YPABHEHUN
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®YHKIIMU, UX CBOMCTBA Y TPA®UKH

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH
byHkuun

O3HakoMIIEHHE C TIOHATHEM IIEPEMEHHOM, IpUMEpaMu
3aBHCHUMOCTEH MEX/1y IEPEMEHHBIMH.

O3HakoMIIEHHE C TIOHATHEM TpaduKa, OTpe/IeIeHUE TPUHAICK-
HOCTHU TOYKH rpaduky pyHkuuu. Onpenenenue no popmyie
NpOCTENIIel 3aBUCUMOCTH, BUa ee rpaduka. BeipakeHue mo
(dhopMyIie oJTHOM IepeMeHHON Yepe3 apyrue.

O3HakomIleHHE ¢ onpezeneHneM QyHKIUHU, GOpPMyITUpOBaHHE
ero. Haxoxxnenue obmactu onpenesaeHus: 1 00JacTu 3HaAYCHUM

GbyHKITIN

CpoiicTBa pyHKIMH.
I'padpuyeckas unTep-
nperauus. [Ilpumepsi
(GyHKIHOHANBHBIX 3a-
BHCUMOCTEH B
peajibHbIX IpoLeccax u
SIBJICHUSAX

O3HakoMJieHHEe ¢ TpuMepaMu (QyHKIIMOHAIbHBIX 3aBUCUMOCTEHN B
peaJIbHBIX IIpoLeccax U3 CMEXHBIX AUCHUIUIMH. O3HAaKOMJIEHHE C
JI0Ka3aTeIbHBIMHU PACCYXACHUSIMU HEKOTOPBIX CBOMCTB
JVMHENHON M KBaJpaTUYHON (YHKIIHM, TPOBEIEHNE UCCIEa0-
BaHUS JTMHEHMHOM, KyCOUHO-IMHENHOM, POOHO-INHENHOM 1
KBa/IpaTUYHOMN (YHKIINN, TOCTPOCHUE UX I'Pa(PUKOB.
[TocTpoenue u urenue rpadukoB pyHkuil. MccnenoBanue
(GyHKIMH.

CocraBienue BUJIOB PYHKUIUN MO TaHHOMY YCIIOBHIO, pEIICHHE
3aJa4 Ha SKCTPEMYM.

Brinosnnenue npeobpazoBanuii rpaguka GyHKINH

OopatHbie pyHKUIMT

Wzyuenne nonsmus obpamuoni ¢pynxyuu, onpeneneHne Buaa u
nocmpoetue epaghuxa 0opamuou PyHKyuU, HaxoxHcoeHue ee
obnacmu onpedenenus u obnacmu 3navenut. llpumeHeHne
CBOWCTB (PYHKIIMI TIPH MCCIICIOBAHUN YPAaBHCHHUH U PEIICHUH
3a7a4 Ha 3KCTpeMyM. O3HAKOMJIEHHUE C MIOHSATHUEM CIIOKHOU

byHKIIIN

Crenennble, MoKa3a-
TeJIbHbIE, JJorapugmu-
yecKHe M TPUTOHOMe-
TpUyeckue GyHKIUM.
Oo0paTHbIe TPUTOHOME-
TpUuyeckne GyHKIUM

Brruucnenue 3naueHnid GyHKIMMA 110 3HAYCHUIO apTryMEHTA.
Omnpenenenre MoJIOKEHUS TOYKH Ha Tpaduke 1o ee
KOOpAMHATaM B Ha000pOT.

Hcnons3oBanue cCBOMCTB GYHKITUHN ISl CPaBHEHUS 3HAUCHUH
CTerneHel u jgorapudmos.

[TocTpoenue rpadukoB CTENEHHBIX U JOrapUPMHUUECKUX

GhyHKIHH.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH
CTYIeHTOB (HA YPOBHe Y4eOHBbIX JeiCTBUIl)

Perienne nokaszarenbHbIX U JOrapu(PMHUUECKUX YPABHEHUHN U
HEpPaBEHCTB I10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMIIEHHE C TOHATHEM HENPEPhIBHON NepHOANYECKOMN
¢byHKUIMU, GOpPMYIUPOBAaHUE CBOMCTB CHHYCA U KOCUHYCA,
HOCTPOEHHUE UX I'PapHKOB.

O3HakoMJIeHHE C TOHATHEM I'APMOHUYECKUX KOJIeOaHUH U
IpUMEepaMy TapMOHHUYECKUX KOJICOAHUH /17151 ONIMCAaHUS
IpOIECcCOB B (pU3MKe U APYIUX 00JACTIX 3HAHMUS.
O3HakoMJIEHHE C IOHSATHEM Pa3pbIBHOM MEPUOINYECKON
¢byHKIMU, GOPMYIUPOBAHUE CBOICTB TAaHTE€HCA U KOTAHT€HCa,
HOCTPOEHHUE UX TPapHKOB.

IIpumeHneHue cBOMCTB (GYHKIU ISl CpaBHEHUS 3HAUEHHH
TPUTOHOMETPUUYECKUX (PYHKIUH, peIIeHHs] TPUTOHOMETPUYECKUX
ypaBHeHUH. [locmpoenue epagurxos obpamuvix
MpUSOHOMEMPU4ecKux GyHKYuil u onpeoenerue no cpapuram ux
ceolicms. BrinonHeHne npeodpazoBaHus rpaKoB

HAYAJIA MATEMATHYECKOT'O AHAJIN3A
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IHocaenoBaTe ILHOCTH

O3HaKoMJIEHHE C IOHIATHEM YUCIIOBOM M10OCIIE0BATEIbHOCTH,
crioco0amu ee 3a/1aHusl, BBHIYUCICHUSIMH €€ YICHOB.
O3naxomnenue ¢ nowsamuem npeoena nocied08amenbHOCMU.
O3HaKoMIIEHHE C BBIYHCICHUEM CYMMbI OECKOHEYHOTO
YHCIIOBOTO psiJia HA IIPUMEPE BHIYUCICHUSI CYMMBbI OECKOHEYHO
yOBIBAIOIICH re€OMETPUIECKOM TPOTPECCHH.

Pemenue 3a1a4 Ha mpuMeHeHne POPMYITBI CyMMbI OECKOHEYHO
yOBIBaloIIe reOMETPUUYECKON IPOrPECCUU

IIpousBoaHas u ee
NpUMeEHeHHne

O3HaKOMJIEHHE C IOHSTUEM ITPOU3BOTHOM.

Nzyuenue u popMynnpoBaHHE €€ MEXaHUIECKOTO H
F€OMETPUUECKOT0 CMbICIIA, U3YYEHNE AITOPUTMA BBIUNCIICHUS
IPOM3BOIHON HA MPUMEPE BHIYMCIIEHUSI MTHOBEHHOU CKOPOCTH U
yri0BOTO KO3 uireHTa KkacaTeabHOM.

CocraBiieHH€e ypaBHEHUS KacaTeJIbHOW B 00IIEM BHJIE. Y CBOCHHE
npaBui1 quddepeHupoBaHus, TaOIUIIBI TPOU3BOIHBIX
3JIeMEHTapHBIX QYHKIIUH, TPUMEHEHUE IS
muddepentiupoBanust PyHKINI, COCTaBICHUS YpaBHEHUS
KacaTenbHOU. M3yueHue Teopem o CBS3HM CBOMCTB (YHKLUHU U
MIPOU3BOIHOM, (POPMYIHPOBKA UX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHOM MCCIIEIOBAHUS (PYHKITHH,
3a1aHHON (popmyIOii.

YcTaHoBIIeHUE CBSI3U CBOMCTB (PYHKIIMU U POU3BOAHOM MO UX
rpadukam.

[IpuMeHeHnne npon3BOIHOM IS PEIICHMS 3a/1a4 Ha HAXO0XKICHHUE
HauOOJIBIIET0, HAUMEHBIIIETO 3HAYEHHUS ¥ Ha HAX0XKJIEHUE
JKCTpEMyMa

IlepBooOpa3nasi u
HHTerpaJ

O3HakoMJIEHHE C TIOHATHEM MHTETpaia v MepBoOOpa3HOM.
N3yuenne mpaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOHumna.

Pemenne 3a1a4d Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOTHOM,
BBIUHCIICHHUE [TEPBOOOPA3HOM AJIsl JaHHOM (PYHKIUU.
Pemenue 3a1ay Ha MpUMEHEHHE UHTETpaa ISl BHIYUCICHUS
(bu3HYECKUX BEIMYUH M IJIOMAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUSs M CHCTEMBI
YPaBHeHUil
HepagencrBa u cucre-
MbI HEPABEHCTB ¢
ABYMSI IlepeMeHHbIMU

O3HakoMIIeHHE € MPOCTEHIINMU CBEJCHUSMU O KOPHSIX
ayreOpandeckux ypaBHEHUH, MOHATUAMY UCCIIEOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHUH.

N3yueHue Teopun paBHOCHWIIBHOCTH YpPaBHEHHH U ee
npuMeHeHus. [loBTopeHue 3anucu pereHus CTaHJapTHBIX
ypaBHEHUH, IPUEMOB IPe0oOpa30BaHuUs YpaBHEHUH /I CBEICHUS
K CTAHJAPTHOMY YPaBHEHHUIO.

Conepxanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
CTYACHTOB (HA YPOBHE Y4eOHBIX JIeiiCTBHIl)

Penienne panmoHalbHBIX, HPPALIMOHAIBHBIX, TOKA3aTEIbHbBIX U
TPUTOHOMETPUUYECKUX YPaBHEHUH U CHCTEM.

Hcnonbs3oBanue CBONCTB U rpadMKoB (PyHKIMN JJIs pelIeHus
ypaBHeHUH. [loBTOpeHre OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemienue ypaBHeHMI ¢ IpUMEHEHHEM BCEX MPUEMOB
(pa3noxeHus Ha MHOKUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX,
M0JICTAHOBKH, Ipahpuyeckoro MeToa).

Pemienue cucrem ypaBHEeHUH ¢ MPUMEHEHUEM Pa3IMYHbIX
cnioco0oB. O3HaKOMIIEHHE C OOIIMMH BOIIPOCAMU PEIIEHUS
HEPaBEHCTB M UCIOJIb30BAHNE CBOMCTB U IpauKoB QyHKIMH

22



IIpU PELICHUH HEPABEHCTB. PellleHre HepaBeHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHUEM PA3IHYHBIX CIIOCOOOB.
[IpuMeHeHre MaTeMaTU4eCKUX METOIOB JJIsl PELLICHUS
coJiepKaTeIbHBIX 33a7]ad U3 pa3IMYHbIX 00JacTeil HayKH U
IpaKkTUKU. VIHTEepIIpeTHpOBaHKE PE3YIBTATOB C YUETOM
peabHbIX OTPaHUYEHUN

OCHOBHBIE TIOHATUSA
KOMOHWHATOPHKH

N3yuenue npaBuia KOMOMHATOPUKHU U IPUMEHEHUE ITPU
peleHn KOMOMHATOPHBIX 3a7a4.

Pemenune koMOMHATOPHBIX 3a/1a4 METOJOM Tepedopa U 1o
IIPABUIIy YMHOKEHHUSI.

O3HaKoOMJIEHHE C TOHITUSIMU KOMOMHATOPUKU: Pa3MEILLEHUSMH,
COUETaHUSIMH, IEPECTAHOBKAMHU U (hopMysIaMu JJIs UX
BblurcneHus. OObsicCHEHUE U TpUMeHeHne GopMy AJs
BBIYMCIICHUS PA3MELIEHUM, IEPECTAHOBOK M COYETAHUHN IIPH
pemiennu 3agad. O3HakoMieHue ¢ 6uHoMom HproToHa 1
TpeyroibHUKOM Ilackains. Pemenne npakrnueckux 3aaad ¢
WCII0JIb30BAHNMEM MOHITUH U IPaBUJI KOMOMHATOPUKH

DneMEeHTHI TEOPUU
BEPOSITHOCTEN

N3yuenne Ki1accu4ecKkoro OnpeaeseHnus BEPOATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.

PaccmoTtpenne mpumepoB BeIUKCIEHUS BEpOSTHOCTEN. Perrenne
3a/1a4 Ha BBIYMCIICHHE BEPOSTHOCTEH COOBITUI

I'EOMETPUSA

IIpsimble U JIOCKOCTH
B IIPOCTPAHCTBE

DopMyJIUPOBKA U MPUBEJECHUE T0KA3ATEIIbCTB MIPU3HAKOB
B3aMMHOI0 PACMOJIOKEHUS MPSAMBIX U TUIOCKOCTEH.
PacrioznaBanue Ha yepTekax U MOJETSAX Pa3IMUHBIX CIy4aeB
B3aMMHOI0 PACTOJIOKEHHS MPSAMBIX U TUIOCKOCTEH,
apryMEHTUPOBAHKUE CBOUX CYXKJIEeHUN. POopMyTupOBaHHE
OTpEECICHUM, TPU3HAKOB M CBOMCTB MapaJuieIbHbIX U
MEePIEeHIUKYIIAPHBIX MIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX
yTJIOB.

BrinosnHenue nocTpoeHus yriioB Mexay MPsIMbIMH, MIPSMOU U
IUIOCKOCTBIO, MEXTY TIIOCKOCTSAMU IO OTIMCAHUIO U
pacro3HaBaHUE X Ha MOJECIISX.

[IpumeHeHre NPU3HAKOB U CBOWCTB PACIIONOKEHHSI MIPSMBIX U
IUIOCKOCTEH MPH pelIeHUH 3a/1a4.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJEIISAX
HEPIICHIUKYISPOB M HAKIIOHHBIX K IJIOCKOCTH, MPSMBIX,
napasuieTbHBIX TUIOCKOCTEH, YIIIOB MEXAY MPSMOU U
IUIOCKOCTBIO U 000CHOBAHUE MOCTPOCHHUSL.

Pemenue 3a1a4y Ha BBIYKMCIIEHHE T€OMETPUYECKUX BEIUYHUH.
Onucel-BaHKE PAaCCTOSIHUSA OT TOUYKHU JO MJIOCKOCTH, OT IPSIMOU
JI0 TUIOCKOCTHU, MEXAY IUIOCKOCTSIMU, MEX1Y CKPEIIMBAIOIIUMHUCS
PSIMBIMHU, MEXKTy TPOU3BOIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

Conepxanue
o0yueHust

XapaKkTepucTHKA OCHOBHBIX BH/JI0B JeSITeIbHOCTH
CTY/ICHTOB (HA YPOBHeE Y4eOHBbIX AeiiCTBHI)

DopMyIMPOBAaHUE U T0OKA3bIBAHNE OCHOBHBIX TEOPEM O
pacCTOSIHUAX (TEOPEM CYIIECTBOBAHMS, CBOWCTBA).
N3006pakenue Ha yepTexax U MOJICNISAX PACCTOSIHUS U
o0ocHOBaHME CBOUX CyxaeHul. OnpeneneHue u BoIYUCICHUE
paccrosiHMii B ipocTpaHcTBe. [IpuMenenue Gopmyi u Teopem
TUTAHUMETPUH JUIS PEeLIeHUs 3a1au.

O3HaKOMJIEHHE C TOHITHEM NTAPAJUIEIBLHOTO MPOEKTUPOBAHUS U
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ero cBoicTBaMu. Qopmynuposanue meopemvl 0 NIOWAOU
OpPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenne Teopun A1t 000CHOBAHUS TIOCTPOCHUH U
BBIYMCIIEHUI. APryMEHTUPOBAHUE CBOUX CYKJCHHUI O B3aUMHOM
PacIoyI0KEHUH MPOCTPAHCTBEHHBIX (PUTYD

MHOrorpaHHHMKHU

Onucanue U XxapakTepUCTHUKA Pa3IMYHbIX BUJIOB
MHOT'OI'DAHHUKOB, IIEPEUNCIICHUE UX DJIEMEHTOB U CBOWCTB.
N300pakeHne MHOrOrpaHHUKOB U BBINOJIHEHNE IOCTPOEHUS Ha
N300paKEHUSIX U MOJIENISIX MHOTOTPAHHUKOB.

BrrunciieHue TMHEMHBIX AJIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(PUTYpaLIUsAX, apIYMEHTUPOBAHUE CBOUX
CYXJECHUN. XapaKTepUCTHKa U N300pakeHne
CEYCHMA,PA36epPMKU MHO202PAHHUKOS, BBIYUCIICHHE TIJIOIIAIEH
ITIOBEPXHOCTEH.

[TocTpoenue nmpocrelmux ceueHuil Kyoda, Npu3Mbl, MUPaAMUIbL.
[Ipumenenue GpakToB U CBEACHUN U3 IJIAHUMETPHUH.
O3HakoMJIeHHE C BUJJaMU CUMMETPUil B IPOCTPAHCTBE,
(hopmynupoBaHUE ONPEIETICHUI U CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHHs U MHOTOIPAHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHHM MPU PELICHHUH 3a/1a4.
Hcnons3oBanne mpuoOpEeTEHHBIX 3HAHUH TS UCCIIEOBAHUS U
MO/JIETMPOBAHNS HECTIOKHBIX 3a/1a4.

N300pakeHne 0CHOBHBIX MHOTOI'PaHHUKOB U BBITIOJIHEHUE
PUCYHKOB I10 YCIOBHUSAM 3a4a4

Tena u moBepxHoOCTH
BpallleHHus

O3HakoMJIEHHE C BUJAMU TeJI BpalieHus, GopMyIupoBaHUE MX
ONPENEIICHUN U CBOMCTB.

DopMyITHMpPOBaHKE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO U
TIJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTHKa U M300payKeHUE TEJ BPAILICHUsI, UX pa3BEPTKH,
CEUeHH.

Pemienue 3a1a4 Ha OCTpOEHUE CEUCHUH, BBIUMCICHUE JITHH,
paccTosiHUM, yrioB, molnaaei. [IpoBeaeHue noka3aTeIbHBIX
pPacCyXJICHUM MPU PEIICHUH 3a71a4.

[IpuMeHeHre CBOMCTB CHMMETPHH TPY PEIICHHUH 3a/1a4 Ha Tea
BpaIleHus, KOMOWHAIIUIO TEJl.

N3o06paxeHnne OCHOBHBIX KPYIJIBIX TEJI U BHIMTOJIHEHUE PUCYHKA
10 YCIIOBUIO 33]1a4i

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHE ¢ MOHATHSMH IUIOIAAN U 00beMa, aKCHOMaMU U
CBOMCTBAMHM.

Penienue 3a1a4 Ha BeIYMCIICHHE TUIOLIA/IeH TIIOCKUX (uUryp ¢
IPUMEHEHUEM COOTBETCTBYIOIIUX (POPMYIT U (PaKTOB U3
1aHuMeTpun. M3yueHue Teopem o BBIYUCICHUH 00BEMOB
IPOCTPAHCTBEHHBIX TeJI, PEIICHUE 3a/1a4 HA IIPUMEHEHHE
(dopmyin BeruKciIeHus 00beMoB. Mzyuenue popmyn ams
BBIUMCIICHUS IIJI0IIAIe MOBEPXHOCTE MHOTOI'PAaHHUKOB U TeJ
BpALLCHMSL.

O3HaKOMJIEHHE C METOJIOM BBIUMCIIEHUS IJIOLIA/IU TOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BBIYMCIICHUE IUIOLIA/IeH TOBEPXHOCTH
POCTPAHCTBEHHBIX TEJ

Koopannartsl n
BEKTOPbI

O3HaKOMJICHHE C TIOHITUEM BCKTOpA. I/ISY‘ICHI/IC ﬂeKapTOBOﬁ
CUCTCMBbI KOOPAUHAT B IPOCTPAHCTBEC, IIOCTPOCHUC T10 3aJaHHBIM
KOooOpAuHaTaM TOYCK 1 l'IJ'IOCKOCTCfI, HaxX0XACHHUEC KOOpAUHAT
TOYCK.

Coaepixkanue 00yueHust

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIIbHOCTU CTYACHTOB (Ha
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ypOBHE y4€OHBIX ACHCTBHIA)

Haxosxnenue ypaBHEHUH OKPYKHOCTH, CEPHI, IIIOCKOCTH.
Brluncnenue paccTosHUN MEXKly TOYKAMH.

N3yuenue CBOWCTB BEKTOPHBIX BEIMYMH, IIPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKICHUS
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, PABUII JCHUCTBUH C
BEKTOPAMH, 3aIaHHBIMH KOOPJAUHATAMM.

[IpuMeHeHne Teopum IIpy pELICHUH 3a1a4 Ha IEHCTBHS C
BEeKTOpaMu. M3ydueHue CKaasipHOTO IPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHUS IIPSAMOM U IUIOCKOCTH. IIpumenenune
TEOPHH MPH PELICHUU 3a7a4 HA ICHCTBHS C BEKTOPAMH,
KOOPJWHATHBIA METOJ, IPUMEHEHNE BEKTOPOB Il BBIYNCICHUS
BEJIMYMH YIJIOB U paccTosiHUI. O3HAKOMIIEHUE C
JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PAaCIIOJIOKEHNH IIPSIMBIX M INIOCKOCTEM C HCIOJIb30BAHUEM
BEKTOPOB

7. YYEBHO-METOJIMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECITEYUEHUE PABOYEM ITPOT'PAMMbBI YUEBHOM JUCLIMITJIVHBI
OVIIL.0O5S MATEMATHUKA

B T'BIIOY «BeTnyXCKHUU JIECOArpOTEXHUUYECKHUU TEXHUKYM,
peamm3yromieM  oOpa3oBaTeIbHYIO IIpOrpaMMy  CpeIHEero  oomiero
obpazoBanuss B T1penenax ocBoeHuss OIl CIIO nHa ©6a3e OCHOBHOTO
ob1rero oOpa3oBaHHs, UMEETCS y4YEOHBIM KaOWHET, B KOTOPOM HMEETCS
BO3MOKHOCTh OO€ecIieduTh CBOOOAHBIN mocTynl B HMHTEepHEeT BO Bpems
y4eOHOTr0 3aHSATHS U MEPUOJ BHEYYEOHOU IESITEILHOCTH OOYyYarOMIHuXCH.

ITomenienne kabuHeTa YyaoBJIETBOpsieT TpedboBanusm CaHUTApPHO-
SIMUACMHUOJIOTHYCCKUX npaBuia 1 HopmaTtuBoB (CanlIuH 2.4.2 Ne 178-02)
u OCHAIIICHO THUIIOBBIM o0opyZ10BaHUeE, B TOM qucIe
CIICIIMAIU3UPOBAHHON y4eOHOU MeOeIbI0 U CpeJICTBAMH OOYyUYCHUS,

JIOCTATOYHBIMHM [JIs1 BBITIOJITHEHUSI TPEOOBAHUN K YPOBHIO IIOJATOTOBKH
oOy4Jaroruxcs.

B kabuHeTe nMeeTcss BO3MOKHOCTh 00€CTICYMTh CBOOOIHBIN TOCTYI K 3JIEKTPOHHBIM
y4eOHBIM MaTepHajiaM 10 MaTeMaTHUKe, UMEIOIIHECs] B CBOOOITHOM JOCTYIE€ B CUCTEME
NuTtepHeT (371€KTPOHHBIE KHUTH, IPAKTUKYMBI, TECTbI, MaTepuaiibl EI'D u n1p.) Bo BpeMms
y4eOHOTO 3aHITHS U B TIEPUOJ] BHEAYTUTOPHON JCATEITHHOCTHA 00YUAIOITIXCS .

CoctaB yuebHO-MemoOuuecko2o0 W MamepualbHO-mexHu4ecko2o 00eCreUeHUs
nporpaMmbl yueoHou nucuuruinael OY J[.04 MaremaTika BXOIAT:

e MHOrOQYHKIIMOHAIBHBIA  KOMIUIEKC  MpernoaaBatens  (MyJIbTUMEIUWHOE
o0opyaoBaHME, TOCPEICTBOM KOTOPOTO YYACTHUKUA 00Pa30BaATEIIHHOTO MPOIECCa MOTYT
MPOCMATPUBATh BU3YAJTbHYI0O WH(OPMAIMIO TT0 MaTeMaTHKE, CO3/1aBaTh MPE3CHTAIIHH,
BUJIEOMATEPUAITbI, HHBIE JOKYMEHTHI);
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® HaNIAHBICE MOCOOMS (KOMIUIEKThI Y4EOHBIX TaOJUIl, MIAKATOB; JUIAKTHYECKUM
Marepual; MOJEIN MHOTOIPAaHHUKOB U TeJ BPAILICHUS U JIp.);

® UH()OPMAIIMOHHO-KOMMYHUKATUBHbBIEC CPEJICTBA;
® HKPAHHO-3BYKOBBIE MTOCOOUS;

® KOMIUIEKT T€XHMYECKOW JOKYMEHTAllUM, B TOM YHCJE IMAaclnopTa Ha CpeACTBA
00y4eHU s, THCTPYKIIUHU IO UX UCTIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

e OuOnuoreunbii Goua (ydeOHHKH, ydeOHO-meToauueckue KoMIuiekThl (YMK),
CIIPABOYHUKH, HAYYHO-TIOMYJIIpHAs JIMTEpaTypa, KOTOpPhIE OOCCICUYMBAIOT OCBOCHHE
yueOHo¥ mucnmmimabl OYJ[.04 MartemaThka, peKOMEHIAOBAHHBIC WJIM JIOIYIICHHBIC
JUISl  MCTIOJB30BaHUSA B  MPO(ECCHOHANBHBIX  00pa30BaTCIIBHBIX  OPTaHHU3AIUsAX,
peanm3yIonx 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOmero oOpa3oBaHHS B
npeaenax oceoenust OIT CIIO na 6a3e ocHOBHOTO 0011er0 00pa3oBaHusl).

8 IIEPEUEHb PEKOMEHJIYEMbIX YUEBHbBIX U3JAHUI, UTHTEPHET-
PECYPCOB

Jlnsa cmyoenmoe:

OcHOBHBIE HCTOYHHUKH:

1. bammmakoB M.U. Marematuka. Yueouuk qisg HI1IO u CIIO. TPUD OUPO — M.:
2014

3. Aranacsn JI.C., byry3os B.®., Kagomies C.b. u ap. ['eomerpus

(6a30BbIit ypoBeHs). 10-11. — M.: 2014

JlonoTHNTEIbHbIE HCTOYHUKH:

1. Amumos IIILA. u ap. Anrebpa n Havana anaimza. 10 (11) ki — M.: 2014

2. Anrebpa um Havama anamuza. 10-11 xir.: B gByx wactax. Y. 1:
VYueb.iso0meoopa3osar.  yupexaeauii / Mopakosuy AL — 5-¢ m3m. — M.:
Muemo3suna, 2014. — 375 c.: un.

3.Anre6pa u nHavanma a”amm3a. 10-11 xim.: B aByx wactax. Y. 2: 3amavyawk s
obmeo6pazosar. yupexaeauii / A. I'. Mopakosuy, JI. O. /lennmera, T. A. Kopemikoga,
T. H. Mumyctuna, E. E. Tynsuunckas; [lox pea. A. I'. MopakoBuua. — 5-€¢ uza. — M.:
MmuemosuHna, 2014. — 315 c.: un.

CnpaBouyHasi:

1. Kpamop B.C. [ToBTOpsieM u cucTeMaTU3MPyeM IIKOJIbHBIA KypC alreOphl U

Hauvasia ananu3a. lIlpocsemenue, 2014r.
2. Upmkun A.I'. CnpaBounuk mo matematuke. «Hayka»; Mocksa — 2015r.

na npenodagameneii
1. O6 ob6pazoBanuu B Poccuiickoit ®enepannu. denepanbubliii 3akoH Poccuiickoit
®enepanuu ot 29 aexadps 2012 r. Ne 273-D3
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2. denepanbHbId TOCYIAPCTBEHHBIM  0Opa30BaTENbHBIM  CTAaHAAPT  CPEIHErO
(momHoro) obuiero obpaszoBanus. YTB. [lpukazom MunoOpnayku Poccum ot 17 mas
2012 1. Ne 413

3. IIpukaz MunobOpuayku Poccuu ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuu
M3MEHEHUH B puka3 MuHUCTepcTBa 00pa3zoBanus U Hayku Poccuiickoil denepauuu oT
17 mas 2012 1. No 413 «O6 yrtBepxkiaeHun ¢enepaabHOrO TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHapTa CpeAHEro (IMOIHOTO) 0011ero 00pa3oBaHuUs.

4. PexkoMeHIalnMU MO OpraHM3alMy MOJIYYEHHs CpeJHero oOuero oopa3oBaHUs B
npeiesax OCBOEHUS O0pa3oBaTENbHBIX MPOrpaMM CpPeaHero MpodhecCHOHATbHOrO
oOpa3oBaHus Ha 0a3e OCHOBHOIo oOIIero oOpa3oBaHUs C Y4eTOM TpeOOBaHMIA
denepanbHBIX TOCYJApPCTBEHHBIX O00pa30BaTENbHBIX CTaHAAPTOB U IMOJTy4aeMoOu
npodeccuy Uiu CHeUaNIbHOCTU CPeIHEro npodeccuoHaNIbHOro 00pa3oBaHus (MUCbMO
JlemapTamMeHTa TOCYIapCTBEHHON MOJUTHKU B cpepe MOATOTOBKH pabOUYUX KaJpoB U
JITTIO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

HNHTEepHET-pECcYPCHI:

http://school-collection.edu.ru — saekTpoHHBI yueOHHUK «MaTemaThka B IIKOJIE,
XXI Bex».

http://fcior.edu.ru - uHbOpPMalMOHHBIC, TPEHUPOBOYHBIE W  KOHTPOJIBHBIC
MaTepuaIbl.

www.school-collection.edu.ru — eaunas kosutekiust [{udpoBeix 00pazoBaTEILHBIX

pecypcoB

DeodepanibHble 0Opa308ameibHble NOPMATLbL:

1. www.fipi.ru
2. www.ege.edu.ru

Memoouueckue pazpadomeu:

1. www.math.ru
. http://www.math_on_line.com

2
3. http://www.mathtest.ru
4. www.etudes.ru
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