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1. IlosicHUTEJIbHAA 3AIUCKA

[Iporpamma oO1ieoOpa3zoBarebHOM y4ueOHON auciuiimHa «MaremaTuka:
anrebpa W Hadajga MaTEeMAaTUYECKOTO aHallM3a, TeOMETpHUs» MpeaHa3HauYeHa IS
W3YYCHUSI MATeMAaTHKH B TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPTraHU3AIUIX
CIIO, peanusyrommx 00pa30BaTENbHYI0 MPOrpaMMy  CPEOHETO  OOIIero
oOpa3oBaHMsi B  TpeleNax  OCBOCHHMS  OCHOBHOM  mpodeccHOoHATbHOM
obpazoBarensHoil Tporpammel CITIO (OINIOIT CITIO) na 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHMsI IO MporpamMmMa MOJATOTOBKH CIICIIMATTMCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero oOiero
o0Opa3oBaHus, MPEABIBISIEMBIX K CTPYKTYPE, COICPKAHUIO U PE3YJIbTaTaM OCBOCHHUSI
y4eOHON AuCHUIUIMHBL «MaTemMaTuka», B COOTBETCTBUU ¢ PexomeHparusiMu 1o
OpraHM3allK TOJNyYeHHUsl CpeaHero obOmero oOpa3oBaHHUS B IpeaelaX OCBOCHUS
o0pa3oBaTeNIbHBIX MPOTPaMM CpPEIHETO MPO(PECCHOHATLHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO 0o0miero oOpa3oBaHUsl € Y4eTOM TpeOoBaHMM  (eaepabHbIX
TrOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M IOJYyYaeMOU CIICIIHATIBEHOCTH
CpeIHEro Npo¢ecCUOHATBHOIO 00pa30BaHMUsL.

Coneprxanue mporpaMmmMbl «MaTeMaTrKay HalpaBlIeHO Ha TOCTHKCHHE
CICIYIOIINUX LEIICH:
e obecrnieueHue CHOPMHUPOBAHHOCTH  MPEJACTABICHUH O  COIMAIbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTHUKH;
*  obOecneyenne CGHOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIIICHHUS;
*  obecrneyeHne chopMUPOBAHHOCTH YMEHUM MPUMEHSTH MMOTYYECHHBIC 3HAHUS
MIPU PEUICHUU PAa3IUYHbIX 3a/1a4;
* o0ecrieueHre cHPOPMUPOBAHHOCTH TPEACTABICHUM O MaTeMaTHUKE KaK 4acTH
0O0IIIEeYeIOBEYECKON KYIbTYpPhl, YHUBEPCAITHHOM SI3bIKE HAYKH, IO3BOJISIOIIEM
OIMHMCHIBATh U U3y4YaTh PCATbHBIC TIPOIIECCHI U SIBJICHUS.

B mporpamMmy BKIIIOYEHO COJEp)KaHUE, HampaBjieHHOE Ha (OPMUPOBAHUE Y
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CTYJICHTOB KOMIIETEHIIUM, HEOOXOAUMBIX s KadecTBeHHOro ocBoenusi OITOIT
CIIO na 6a3ze OCHOBHOTO 001IEro 0Opa30BaHUA C MOJIYYCHHUEM CPEIHEr0 OOIIEeTOo

06p&30BaHI/IH 110 ImporpamMmamM IIOAT'OTOBKH CIICOUAJIUCTOB CPCOAHCIO 3BCHA

(IIIICC3).



2. O0masi XapaKTepuCTUKA Y4eOHOH JUCHUIIUHBI

«MareMaTuKa»

Matematuka ABJIACTCS byHIaMeHTaIbHOMI o011eo6pazoBaTeIbHON
JUCHUIUIMHOM CO  CJIOXKUBIIMMCS ~YCTOMYMBBIM  COJEP)KaHHUEM M OOIIMMHU
TpeOOBAaHUSAMU K TIOJTOTOBKE 00YUaIOIIUXCS.

B mnpodeccuoHalbHBIX 00pa30BaTENbHBIX OpPraHU3alUAX, PEaTU3YIOIUX
o0pa3oBaTeNpHyI0 MpOTrpamMMy cpeaHero ooOmero oOpa3oBaHHs B Tpeenax
ocBoenusi OIIOII CIIO na 6a3e OCHOBHOTO 00IIero o0Opa3oBaHUs, H3YUCHHE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH OT  Hpoduis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

[Ipu ocBoenun cneunanbHocTelt CIIO  TeXHMYECKOrO M COLMAIBHO-
HIKOHOMHUYECKOro mpoduieli mnpodeccuoHaNIbHOIO 00pa3oBaHUs MaTeMaTHhKa
uzyuyaercss Oosiee  yriyOJeHHO, Kak mnOpoduibHas y4yeOHas JIUCIUILIMHA,
YUUTBIBaIOIIAsl crieln(UKY OCBaMBaeMbIX MPOQPECCHI WM CIIEHUATBHOCTEH.

DTO BBIpaXKAETCs B COJACPKAHUU OOYYEHHS, KOJTMYECTBE YaCOB, BBIACISIEMBIX
Ha W3YyYCHHE OTACTBHBIX TEM MPOrpaMMBbl, TITyOHMHE HX OCBOCHHS CTYACHTaMH,
o0beMe U  XapakTepe TMpaKTUYECKUX 3aHATUM, BHUJAX  BHEAyJIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIE€HTOB.

OO1ue 1enu U3ydyeHuss MaTeMaTHKU TPAAUIMOHHO PEaM3yIOTCS B YEThIPEX
HaIPaBICHUSX

1) oO1ee npeacTaBieHne 00 UAESIX U METOAaX MaTEMaTHKH,

2) MHTEIUICKTYaIbHOE Pa3BUTHC;

3) oBiaieHNe HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMHA U YMEHUSIMH;
4) BocIiUTaTeIbHOE BO3/ICHCTBHE.

s TEXHUYECKOTO, COLMAJIBHO-DKOHOMUYECKOT O npoduieit
npodecCUOHAILHOTO 00pa3oBaHUsl BBIOOP IIeJeil cMellaeTcs B MparMaTuuyeckom
HANpaBJICHUHU, TNPEIyCMaTPUBAIOUIEM YCUJICHHE M pPACHIMPEHUE MPHUKIAJIHOTO
XapakTepa HM3yueHUs MaTeMaTHKH, TMPEUMYIIECTBEHHOW OpHEHTalluu Ha
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QITOPUTMHUYECKHUI CTHIIb IO3HABATEIHHON JESTEIHHOCTH.

W3ydyeHnne mareMaTukd Kak MpoduibHOM 0011e00pa3oBaTenbHON yueOHOU
JUCHUIUIMHBI, YYUTHIBAIOMIEH CIeUU(PUKY OCBAaMBAEMBIX CTYIEHTaMH Mpodeccuit
CIIO nnu cnermansHOCTH CITIO, oOecnieunBaeTcs:

* BBIOOPOM Pa3IUYHBIX MOJIXO/I0B K BBEJCHUIO OCHOBHBIX MOHSITHI;

* ¢dopMHpOBaHMEM  CHCTEMbl  yYeOHBIX  3ajaHuii,  00ECIEeYNBAIOIINX
3¢ (PEeKTUBHOE OCYIIECCTBICHUE BEIOPAHHBIX I1EJIEBBIX YCTAHOBOK;

* 0oO0OTaieHrueM CIeKTpa CTUJIEH yuyeOHOU NEeATeNbHOCTH 32 CYET COIIACOBAHMS

C BEIyIUMH JCSITCILHOCTHBIMHU XapaKTePUCTUKAMHU BbIOpaHHOU Tpodeccun /

CHEIUATBLHOCTH.

[IpodunbHas cocTaBusitomas OTpakaeTcs B TpeOOBaHUAX K TOJTOTOBKE
00y4Jaromuxcst 4acTu:

e o0mielt cucTeMbl 3HAHWM: COJAEp)KATEIbHBIE MPUMEPHl HCIOJb30BaAHUS

MaTeMaTHYeCKHUX UICH M METOIOB B TPO(PECCHOHATILHOM NESITEITLHOCTH;

* YMCHHH: pa3Iuyie B YypOBHE TPeOOBaHWA K CIOKHOCTH TPUMEHSIEMBIX
aJITOPUTMOB;

* MPAaKTHYECKOTO HCIIOJIh30BAHUS TMPUOOPETEHHBIX 3HAHWUH W  YMEHUHU:
WHIUBUYyaIbHOTO YYEOHOrO OIbITa B TOCTPOCHUM MaTeMaTHYECKUX MOJIETeH,
BBITIOJIHEHUU HUCCIIEA0BATEIIbCKUX MMPOCKTOB.

CopepxaHue y4eOHOW JOHUCLUMIUIMHBI pPa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMH COJICPKATEIbHBIMU JTUHUSMU 00YUCHUSI MATEMATHKE:

* anireOpandeckasi TUHUS, BKIIOYAIONIAs CHCTEMAaTH3alliI0 CBEICHUH O YHCIIaX;
U3yYeHUE HOBBIX M O0O0OOIIEHUE paHee HW3YYEHHBIX omepanuii (BO3BEICHHE B
CTETNIEHb, W3BJCUYCHHE KOpHS, JorapudmupoBaHue, CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHTeHC W OOpaTHBIE K HUM); M3yYEHHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAKCHHHA U
dbopMys; COBEpIICHCTBOBAHME MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIHLHOM
KyJIbTYpPhI, PACHIUPCHHE M COBEPIICHCTBOBAHHME aJIreOpandecKoro arapara,
COPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, M €r0 TPUMCHCHHE K pEHICHUIO

MAaTCMAaTHYCCKUX U IIPUKIIAAHBIX 34144,



® TCOPETUKO-(QDYHKIIMOHANIbHASL JIMHUS, BKIIOYAIONIash CUCTEeMATHU3AlHMI0 U
pacuimpeHre cBeAeHU O (YHKIUSAX, COBEPUICHCTBOBAHNUE I'paUUYECKUX YMEHHII,
3HAKOMCTBO C OCHOBHBIMU HJESMU U METOJaMU MATEMaTUYECKOro aHalu3a B
o0bemMe, TIO3BOJISIONIEM HCCIENOBaTh OJJIEMEHTapHble (yHKUMM ©  pemaTh
IpOCTEiIre TeoMeTpuYecKue, PU3NIECKUe 1 Ipyrue MpuKiIaJHble 3a1a4u;

® IMHUS YpPAaBHEHHMM M HEPABEHCTB, OCHOBAaHHAas HAa TIOCTPOCHUU U
WCCJIEIOBAHUM MATEMATHYECKUX MOJEINIEH, NepeceKarasics ¢ aareOpandeckoi u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSIMH M BKJIIOYAIONIAsh  pa3BUTHE U
COBEPILICHCTBOBAHUE TEXHUKU aIreOpanyeckux NpeoOpa3oBaHUN I pEIICHHUS
yYpaBHEHUH, HEPABEHCTB W CHUCTEM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH H
UCCJIEN0BATh MPOCTEHUIINE MAaTEMaTUYECKUE MOJCIIH IPU PEUIEHUU MPUKIAJIHBIX
3aJa4, 3aJ]a4 U3 CMEXHBIX U CIIEHUATbHBIX JUCIUILINH;

® TEOMETpUYECKas JHMHMS, BKIIOYAOUIas HArJIsAHbIE NPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U U3yUEHHE UX CBOICTB, (POPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPAa)KEHUS, Ppa3BUTHE  CHOCOOOB  T'€OMETPUUYECKUX
U3MEPEHU, KOOPIMHATHOI'O BEKTOPHOTO METO/IOB JIJISl PEIICHUS] MATEMaTHYECKUX U
MPUKIIAAHBIX 337124,

* CTOXaCTUYeCcKas JIMHUS, OCHOBaHHasi Ha Pa3BUTHH KOMOMHATOPHBIX YMEHHH,
MPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY>KaIOIIETO
Mupa.

VYyeOHbIli MaTepualn MPeACTaBICH B (opMe YepeayIolIerocs: pa3BepThIBaHUS
OCHOBHBIX COJIEpKATEIIbHBIX JUHUN (anrebpanyeckon, TEOPETUKO-
(GyHKIMOHATBHOM, ypaBHEHUN M HEPABEHCTB, T€OMETPUUECKON, CTOXAaCTUYECKON),
YTO MO3BOJISIET THOKO MCIOJIb30BATh X PACIIONOXKEHUE U B3aUMOCBS3b, COCTABIISTh
KaJICHTApHBIA TUTaH, T0-pa3HOMYy uepeays ydeOHble TeMbl (TJIaBbl Y4eOHHUKA),
yuuThiBas npoduiab npodeccHoHaIbHOT0 00pa3oBaHus, CeHUPUKY OCBAaUBAEMOMU
cneuanbHoct  CIIO, rnyOuHy wu3ydYeHUsi Marepuana, YPOBEHb MOATOTOBKU
CTYJEHTOB IO IPEAMETY.

N3yyenue o6mieo0pa3zoBaTeabHOM yuyeOHON auCUUIIIMHBL «MaremaTuka
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3aBepIaeTCs MOJBEACHUEM UTOTOB B (DOpME DK3aMEHA B paMKaxX MPOMEKYTOUHOU
aTTecTanuu cTyaeHToB mpoiecce ocBoenusi ocHoBHOU OIIOIT CIIO ¢ nonyuennem

CpeaHero oo1iero oopa3oBaHuUsl.



3. MecTto y4eOHOIl TMCHUILIMHBI B y4e0HOM IJIaHe

YyeOnass aucruumaa «MaremaThkay — SBIACTCS  yU4EOHBIM — MPEAMETOM
oOs3aTeNbHONM TpenMeTHOM obOnactu «Marematuka u uHbopmatukay OI'OC
CpeaHero oo1iero oopa3oBaHus.

B yue6npix mnanax IIICC3 yueOnas mucnuminHa «MaTeMaTHka» BXOIUT B
cocTaB OOHMX 001e00pa3oBaTeNbHBIX YUYEOHBIX JUCIUIUINH, (POPMHUpPYEMBIX W3
o0si3aTenbHBIX npeaMeTHbIX obnacteit @I'OC cpennero ob1ero oopasoBanus, s
cnermanbHocteir  CIIO  cootBeTcTByOmiero mnpoduist  mpodecCuOHAIBLHOTO

oOpa3oBaHUs.
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4. Pe3yJbTaTbl OCBOCHHUS YUeOHOM JUCHUILIAHBI

OcBoeHue cojepkaHus yueOHOU AUCUUILIMHBI «MaTtemaTrkay oOecreuynBaeT

JOCTHXKCHHEC CTYACHTAMU CICAYIOLIUX pe3yibmanoe.

* JIUYHOCHMHDbIX.

* chOpMHUPOBAHHOCTh MPEACTABICHUA O MAaTeMaTHKE KaK YHHBEPCATLHOM
A3bIKE HAYKH, CPEJICTBE MOJICTUPOBAHUS SIBIICHUM U MPOIECCOB, UACSIX U METO/IaX
MaTeMaTHKH,

* TIOHMMaHHE 3HAYMMOCTH MAaTEMAaTUKH JJIsl HAyYHO-TEXHUYECKOro Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTeéMaTHKE KaK K 4YacTH OOIIeYeIOBEUECKOM
KYJbTYpPbl 4Y€pe3 3HAKOMCTBO C MCTOPHEH pPa3BUTHS MATEMATUKH, SBOJIIOIHEH
MaTEeMaTHUYCCKUX UCH;

* pa3BUTHE JIOTMYECKOTO MBINIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKECHMUS,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAMMOM
1 Oyayiel npodeccuoHaaIbHON JIeATeIbHOCTH, IS MPOJI0JDKEHUS 00pa3oBaHuUs
U caMo0Opa30BaHus;

* OBJAJCHUE MaTEMAaTUYECKUMU 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMHU B
MOBCEIHEBHOM KU3HU, JIJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUILIMH U
JTUCHUIUIMH MPOo(ECCHOHATBHOTO IIUKIIA, JJIsl TIOJIydeHUs 00pa30oBaHusl B 00J1acTsIX,
He TpeOyIoUMX YriyOJIeHHON MaTeMaTUYeCKON OATOTOBKHY;

* TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO,
Ha MPOTSKEHUU BCEH )KU3HU; CO3HATEIIbHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa3o-
BAaHMIO KaK YCJIOBHIO YCIICITHOW MpodecCHOHaIBHON 1 00IIECTBEHHOMN JIeAT-HOCTH,;

* TOTOBHOCTH U CHOCOOHOCTH K  CaMOCTOSITEIBHOW  TBOPUYECKOW U
OTBETCTBEHHOM JEATCIHbHOCTH,

* TOTOBHOCTh K KOJUICKTUBHON pabOTEe, COTPYIHHYECTBY CO CBEPCTHHUKAMHU B
o0pa3zoBaTeILHOM, 0OIIIECTBEHHO TTOJIC3HOM, y4eOHO-HCCIIeI0BATEIBCKOM,
MPOEKTHOMW U JPYTUX BUJIAX AESATEIbHOCTH;

* OTHOIIIEHHE K MPO(HeCCHOHATBHON EATETLHOCTH KaK BO3MOKHOCTH y4aCTUS
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B PCHICHHWU JIMYHBIX, O6H.[€CTB€HHBIX, TOCYyAapCTBCHHbIX, O6IHeHaI_[I/IOHaJ'IBHLIX

npobiieM;

MemanpeomMen HuixX:

* YMEHHE CaMOCTOSATEIBHO ONPEACIIATH LU ACSATEIbHOCTA U COCTABIISITH MIAHbI
NESTEIIbHOCTH; CaMOCTOSITEJIBHO OCYILIECTBIIATH, KOHTPOJIMPOBATh u
KOPPEKTUPOBATh JESATENBHOCTD;, HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTUKEHUS TIOCTABJICHHBIX 1I€JIEN U pealI3allii IJIAHOB JIEATEIbHOCTH; BEIOMPATh
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALMSIX;

* YMEHHE MNPOAYKTUBHO OOIIaThCS M B3aUMOJECHCTBOBATH B  IPOILECCE
COBMECTHOM  JCATEIIBHOCTH,  YYWTHIBATh  MO3MLUU  JPYIMX  YYaCTHUKOB
NeATEeIbHOCTH, 3()PEKTUBHO pa3peliaTb KOHPIUKTHI,

* BJIQJICHUE HAaBBbIKAMU IIO3HABATEJIbHOM, Yy4YEOHO-UCCIIEOBATENbCKOM U
IPOEKTHON JEsITeNbHOCTH, HAaBBIKAMU pa3pelieHusl NpodiieM; CIOCOOHOCTh |
TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METO/IOB PEIICHHS MPAKTHYECKUX 3a/ad,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHHS;

* TOTOBHOCTh U  CIOCOOHOCTh K  CAMOCTOSITEIbHOM  MH(OPMAIMOHHO-
MO3HABATEJIbHON J€ATEIbHOCTH, BKIIOUasd YMEHHE OPUEHTHUPOBATHCS B PA3IUUYHBIX
UCTOYHUKAX HMHQOpPMAIMM, KPUTUYECKH OLEHHWBAThb U  HUHTEPIPETHPOBATH
MH(}OpPMAIUIO, TOJIYYAEMYIO U3 PA3IUYHbIX HCTOYHUKOB;

* BJIAJICHUE SI3bIKOBBIMHU CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIararh
CBOIO TOUKY 3pEHHSI, UCTIOIb30BATh aJIEKBaTHBIE S3bIKOBBIE CPECTBA;

* BIaJICHUE HABbIKAMM  IIO3HABATENbHOM  pedJeKcud Kak  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX IIPOLIECCOB, WX pE3yJbTaTOB H
OCHOBAHMI, TPAHUIl CBOETO 3HAHUS W HE3HAHWS, HOBBIX MO3HABATENIbHBIX 3a/1ay U
CPEICTB ISl UX JOCTHIKEHHS,

* 1IeJIEyCTPEMJICHHOCTh B MOMCKAX W MPUHITHH PELICHHUM, COOOpa3uTENbHOCTD U
WHTYHUIUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX  MPEJICTABICHUN; CIHOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TapMOHUIO MHPA;

npeomMemHulX:
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* chOPMUPOBAHHOCTH MPEICTAaBICHUI O MaTeMaTHKE KaK YacTH MHPOBOM
KYJBTYpPbl U MECT€ MAaTEMAaTUKH B COBPEMEHHOM IUBHIIN3ALIMY, CIOCO0AaX OMHCAHUS
SIBJICHUM peajbHOIO MUPA HA MAaTEMATHYECKOM SI3BIKE;

*  c(hOpMHUPOBAHHOCTh MPEJCTABICHUA O MaTEMaTHYECKHX MOHSATHIX Kak
BOKHEHIINX MATEMATHYECKUX MOJEIAX, ITO3BOJSIOIIMX OIKUCHIBATH W HM3y4aTh
pa3Hble MPOLECCHl W SBJICHUSA, IOHHMMAaHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO
ITIOCTPOCHUS MATEMaTUYECKUX TEOPUH;

* BIIAQJCHUE METOAAMM JO0Ka3aTeJIbCTB M AJITOPUTMOB PELICHUS, YMEHUE HX
IIPUMEHSITh, TPOBOJINUTH JI0KA3ATENIbHBIE PACCYKIECHUS B XOJI€ PELICHUS 3a4a4;

* BJIAJICHUE CTAHAAPTHBIMU IIPUEMAMU PELICHUs PAllMOHAIBHBIX U UPpALMOHA-
JIBHBIX, IIOKA3aTEJIbHBIX, CTEICHHBIX, TPUIOHOMETPUUYECKUX YPAaBHEHUH U Hepa-
BEHCTB, UX CHCTEM; HMCIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
YUCJIe I [IOUCKA ITyTU PELICHUS PELICHUs] YPAaBHEHUN U HEPABEHCTB;

* c(pOPMHUPOBAHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MOHATHSAX
MaTeMaTHYECKOTO0 aHaJn3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBesneHue (YHKUUH, HCIOIb30BAHUE IIOJYYCHHBIX 3HAHMW [UIsI ONUCAHUS U
aHaJIM3a peAIbHBIX 3aBUCUMOCTEN;

* BIJAJCHUE OCHOBHBIMM MOHATHSAMHM O IUIOCKMX W IIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh T'€OMETPUYECKHME (PUTYphl Ha YEpTEkax, MOJAENAX U B peaJbHOM
MUpE; NPUMEHEHUE W3YYECHHBIX CBOWCTB N€OMETPUYECKUX (QUryp U GopMyln IS
peleHns reOMETPUYECKUX 3a1a4 M 3a]1a4 C TPAKTHUYECKUM COJIEPKAHUEM;

* c(hOPMUPOBAHHOCTH MPEACTABICHUN O MpoLEeccaX M SBICHUAX, MMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHpE,
OCHOBHBIX TOHATHAX JJIEMEHTAPHOU TEOPUM BEPOSATHOCTEM; YMEHHMM HAXOAUTH U
OLICHWBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITHMI B MNPOCTEHIINX MPaKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapPAKTEPUCTUKH CITyYaWHBIX BEJINYUH;

* BJIAJICHUE HABBIKAMHM HCHOJIb30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM

IIPY PELICHUU 3a7a4.
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5. Conep:kanue y4eOHOUW TUCHUIIMHBI

Beenenue
MaremaTuka B HayKe, TEXHUKE, IKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSAX U
MPAKTUYECKOM JIeITENbHOCTH. L{enn 1 3a1aun n3ydyeHusi MaTeMaTUKU TIPU OCBOCHUU

npodeccuit CI1O u cnenmnansuocteit CIIO.

AJIT'EBPA
Pazeumue nonamus o uucne
[lenbie u panuoHanbHbIe uyMcia. JleficTBUTEeNnbHBIE uucha. [IpubnudsicenHvle

sviuucienus. Komnnexcuole uucna.

Kopnu, cmenenu u noecapugpmoi

Kopuu un crenenu. KopHu HaTypanbHOW CTENEHW M3 YHUCIa U UX CBOWCTBA.
CrenmeHM ¢ panMOHAIbHBIMM  [OKa3aTensiMM, WX CcBoMcTBa. (CTeneHu ¢
NEUCTBUTEIBLHBIMI  ITOKa3aTreaMu. Ceoucmea cmenenu ¢ OeucmeumeibHbiM
noxasamenem.

Jlorapu¢pm. Jlorapugm umcaa. OCHOBHOE JIOrapu(pMUUECKOE TOXKIECTBO.
JlecsiTnunble U HatypasibHble jorapudmel. [IpaBuna aeiicTBuil ¢ norapudpmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue anareopamyeckux BbIpa:keHuii. [IpeoOpazoBanue
palMOHAIbHBIX, MppalHOHATBHBIX CTETIEHHBIX, MOKa3aTEIbHbBIX 151
JoTapu(PMUYECKUX BBIPAKECHUIM.

Ilpakmuueckue 3anamus

Apudmernueckue ACHUCTBHUS HaJA 4YWCIAMH, HaXOXKJACHUE MPUOIMKEHHBIX
3HAUYCHUW  BEJIMYMH W  TIOTPENIHOCTEW  BbIUMCICHUW  (aOCONIOTHOW
OTHOCHUTEJIHO ), CPABHEHUE YMCIIOBBIX BBIPAKECHHUIA.

Brruncnenue u cpaBHeHME KOpHEN. BrINIOIHEHHE pacyeTOB ¢ paaruKaJaMHu.

Pemienne mppanunoHaIbHBIX ypaBHEHUN. HaxoXaeHne 3HAYEHHUM CTENEHEU C
pauuoHanb-HbIMU  moka3arensiMu. CpaBHeHue creneneil. IIpeoOGpazoBanus
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BBIPAXEHNH, COAECPKAIINX CTENEHU. PeleHne noka3areybHbIX yPaBHEHHMN.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil Jnorapupma IO MPOU3BOJBHOMY OCHOBAHHUIO.
Ilepexox OT OAHOrO OCHOBAaHMA K JpyroMy. DBrpluncieHue H CpaBHEHHE
norapudmos. JlorapupmMrupoBaHue U NOTEHIUPOBAHUE BBIPAXKECHU.

[IpuOMKEeHHBIE BRIUMCIEHUS U PEIICHUS IPUKIAIHBIX 3a/1a4. Pemienne

Jorapu(pMUUECKUX YpaBHEHHI.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIEC MOHATHSA
Paaunannas Mepa yrna. BpamarensHoe nBuxeHue. CMHYC, KOCUHYC, TAHI€HC U

KOTAaHI'CHC 4YHCJIa.

OcHoBHbBIE TPUTIOHOMETPHYECCKHUE TOXKIAECCTBA

®opmynsl npuBeaeHus. Popmyinsl cinoxeHus. Popmyiibl yIBoeHUsT Popmyivl

NOJIOBUHHOZO0 Yena.

IIpeoOpa3zoBaHusi NpOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHUI
[IpeobpazoBaHre CyMMbl TPUTOHOMETPUUYECKUX (PYHKUIHMM B MPOU3BEACHUE U
NPOU3BENEHUSI B CYMMY. BwipasiceHue mpuecoHoMempuiueckux @yuKyuil uepes

MAaHeeHC noJ106UHHO2CO0 aApcyMeHma.

TpuroHomerpuvyeckue ypaBHeHHUsI U HEPABEHCTBA
[Ipocreitmue TPUTOHOMETPUYECKHUE YPaBHEHUS. IIpocmetiwue
MpuU2oHOMempuyecKue HepaseHcmed.
Oo0parHble TpuroHomerpuuyeckue GyHKHuUM. APKCHUHYC, apKKOCHHYC,
ApKTaHTEHC.
Ilpakmuueckue 3anamus
Pagnansblii METOI W3MEPEHHs] YIVIOB BpAIIEHUS U CBA3b C TI'PagyCHOM

Mepoil. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYIbl CIOXKEHHUS,
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YABOGHUS, MpPeoO0pa3oBaHHE CYMMBbI TPUTOHOMETPUYECKUX (QYHKIHMH B

MIpOM3BeIeHUE, TPeoOpa3oBaHNEe MPOU3BEACHHUSI TPUTOHOMETPUUECKUX (YHKIIHIA

B cymmy. lIpocreiinme TpuroHoMeTpudeckre ypaBHEHHS U HEpaBEHCTBA.
OOpaTHble TPUTOHOMETpUYECKHE (DYHKUIMU: apKCHHYC, apKKOCHHYC,

APKTAHT'CHC.

DYyHKUMH, UX CBOICTBA U I'PauKH
@Oynknuu. O0IacTh ONpeNEeHUsT U MHOXKECTBO 3HAUYCHM; rpa@uk (QyHKIUH,
nocTpoeHue rpad@ukoB GyHKIUN, 3aJJaHHBIX PA3TUYHBIMUA CTIOCOOAMH.

CaoiicTBa GyHKIuMn. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD,
OTPaHUYECHHOCTb, NEPUOAUYHOCTh. [IpoMexyTKkH Bo3pacTaHusi W yOBIBaHUS,
HauOoNblllee ¥ HaWMEHBIIEe 3HAYEHHUsS, TOYKH OKCcTpemyMa. ['padudeckas
uHTepnperanus. [lpumepsl GYHKIMOHATBHBIX 3aBHCHMOCTCH B  PEaIbHBIX
mpolieccax u sSBJIeHUsX. ApudmeTndeckue onepanuu Haj GyHKIUSIMH.

Cnoxnas QyHkuus (komnosuius). [lonamue o HenpepvieHocmu QyHKYUU.
Oopatuble pynkunu. Obnacms onpedeneHus u 006J1ACMb 3HAYEeHUl 0OpPamHOU

dyukyuu. I pagpux obpamnoti pyrnkyuu.

CTeHeHHble, Nnora3aTeJibHbIC, Jlorapn(l)anecmle U TPUTOHOMETPHYECCKUE

¢pynkunu. O0paTHbie TPUrOHOMeTPHUYEeCKHE PYHKIIUN

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust  rpadukoB.  [lapamienbHblii  MEepeHOC,  CUMMETPHS
OTHOCHUTEIBHO OCEH KOOpAMHAT M CHMMETPHUS OTHOCHTEIIbHO Hadaja KOOpIWHAT,
CUMMETPHSI OTHOCHTEIIBHO TPSIMOW Y = X, pacTsDKEHHE W CKaThe BJOJIb OCEi
KOOpJIMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEXIy MEPEeMEHHBIMH B pEalbHBIX IpOIleccax M3
CMEXHBIX auciuiuH. Onpenenenve (Gyuknmid. [TocTpoeHrne u dTeHHe rpaduKoB

¢bynkuuid. UccnenoBanue ¢pynkuuu. CBOMCTBA TMHEHMHON, KBAAPATUYHOM, KyCOYHO-
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JUHEHMHONW U JApoOHOo-nuHelHOW ¢(yHkuuid. HenpeppiBHbIE W TepUOAUYECKUE
¢ynkun. CBoiicTBa U TpaduKH CHHYCA, KOCHHYCA, TaHIT€HCA U KOTAHTEHCA.
OOpatubie QyHkIuu U ux rpaduku. OOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIIUH.
[IpeoOpazoBanus rpaduka ¢yaknuu. ['apmonmueckue kosebanus. [IpukiamHbie
3aJlayi.

[ToxazarenbHble, TOTapuPMUUIECKIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS U

HepaseHcmed.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBareabHocTu. CrocoObl  3alaHusi M CBOMCTBA  YHMCIIOBBIX
IIOCJIEIOBATEILHOCTEM. Ilonamue 0 npeoeie nocn1e008amenbHOCmU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008AMENbHOCIU,
CymMupoBaHue Mocien0BaTeabHOCTeN. beckoHeuHo yObIBaroIas reoMmeTpuyecKast
IPOTPECCHU U €€ CyMMa.

IIpousBoanasi. [loHsATHe 0 NPOM3BOAHOM (YHKIMH, €€ T€OMETPUYECKUU U
dbusnueckuil cMbici. YpaBHEHHE KacaTellbHOU K rpaduky pyHkiuu. [IpousBoHbie
CyMMBI, pa3HOCTH, NPOU3BEICHUS, 4YacTHble. [IpoW3BOJHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIUA. [[pumMeHneHre mpou3BoIHON K UCCIeA0BaHUI0 (DYHKIIUNA U
MOCTPOCHUIO TpadukoB. [lpouzsoonvie obpamuol @OYHKYUU U KOMNOZUYUU
@dyukyuu.

[IpuMepbl UCMONB30BAHUSL MPOU3BOJHOW JJISl HAXOXKJICHUS HAWITYYILEro
pellIeHUs] B NMPUKIAAHBIX 3anadax. Bropas mpou3BomHasi, €€ TeOMETPUYECKUN M
dbuzmyeckuit cmbici. HaxoxieHre CkopocTH AJis mpoliecca, 3aJaHHOro GopMysioi u
rpadukom.

IlepBooOpa3nast u uHTerpaJ. [IpuMeHeHne ONMpeaeNIeHHOr0 UHTErpana Ajist
HAXOXJCHUS IUIOIAAM KpuBOJMHEWHOW Tpaneuun. Dopmyna Herorona—
Jleitoauma. [Ipumepsl npu-MeHEeHUs UHTETpaia B ((U3UKE U TECOMETPHHU.

Ilpakmuueckue 3anamus

Yucnosas IIoCIacaA0BaTCIbHOCTD, CIIocoOBI ee 3aJaHusi, BBIYHCJICHUS YJICHOB
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nocnenoBarenbHocTd. [lpenen mocnegoBarensHOCcTH. beckoHeuHo yObIBaromias
reoMeTpUYECKasi IPOrPeCCHs.

[IpousBoaHass: MEXaHUYECKUN U T€OMETPUUECKUI CMBIC IPOU3BOJHOI.

VYpaBHeHue KacatenbHOW B oOmeM Buzae. IlpaBmiia u  Qopmyinsl
muddepeHupoBanus,  TabnWIa  NPOU3BOAHBIX  DJIEMEHTAPHBIX  (YHKIIUH.
HccnenoBanne QyHKIMHA ¢ TOMOMIbIO MPOM3BOAHON. Haxokaenue HanOOIbIIETO,
HAaUMEHBIIIETO 3HAYEHUS M SKCTPEMAIbHBIX 3HAUCHUN (PYHKIIHH.

HNurterpan u mnepBoobOpasHas. Teopema Hprorona—IJleionuna. Ilpumenenue

HHTCTpaJia K BBIYUCICHHUIO Q)I/IIBI/I‘-IGCKI/IX BCIWYHUH U HJ'IOH_[aI[CI\/'I.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusT M CHCTeMbl YpaBHeHHWil. PannoHanbHbBIC, HpPpPALMOHAIBHBIC,
IIOKa3aTeIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBL.
PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
OcHOBHBIE TPUEMBbI HX pelleHUs (Pa3jIoKeHHUE Ha MHOXUTENHU, BBEJCHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IPaPUUECKUNA METOI).
HepaBencrBa. PanvoHanbHBIE, HMpPpPAalMOHANBHBIE, IOKA3aTENbHBIE U
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnoab3oBanue CcBOMCTB M IrpapukoB (QYHKUMHA [PU PelICHUU
YPaBHEHUIl U HepaBeHCTB. MeTo uHTEpBayoB. M300paxeHue Ha KOOPAMHATHON
IJIOCKOCTH MHOYKECTBA PELICHUN YPaBHEHUM M HEPABEHCTB C ABYMs IIEPEMEHHBIMU
Y UX CHCTEM.
Ilpuknaonwvie 3a0auu
[IpumeHeHne MaTEMaTUYECKUX METOIOB JIJIsl PELICHUS COJIEPKATENBHBIX 3a/1a4
U3 pa3IMYHBIX 00JIaCTeN HAYKW U MPAKTUKH.
NuTepnperanus pe3yibraTa, y4eT peaabHbIX OTPAHUYEHUM.
Ilpakmuueckue 3anamus
Kopuu ypaBHenuit. PaBHocuiabHOCT,  ypaBHeHHil. I[IpeoOpasoBanue

ypaBHeHHIl. (OCHOBHBIE TIPUEMBl pEUICHUS ypaBHEHUW. PemeHue cucreM
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ypaBHeHud. Hcmonb3oBaHue CBOWCTB M TpadukoB GYHKIUE Ui pelieHUs

YPaBHEHUW U HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN

DJIeMeHThl KOMOUHATOPUKHU
OcHOBHBIE TTOHATHSI KOMOWHATOPUKH. 3a/1a4d HA TIOJICYET YUCIIa pa3MEelIeHUH,
MEepPEeCTaHOBOK, coueTaHui. Pemienue 3agau Ha mnepebop BapuanToB. Dopmyna
ounoma HproTona. CBoiicTBa OMHOMUHANBHBIX KO3(P(GUIIMEHTOB. TpeyrojabHUK

ITackass.

JJIeMEeHTbI TEOPUH BEPOSITHOCTEI
CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHE W YMHOXXEHUE BEPOATHOCTEH.
llonusamue o nesagucumocmu cobvimui. /[uckpemunas ciyyaunas 6eIuyunad, 3aKOH ee
pacnpedenenus. Hucnosvie xapakxmepucmurku OUCKPEMHOU CHVYAUHOU GelUYUUHBL.

Tousamue o 3akone 6onvuiux yuces.

JJIeMEeHTbhl MATEeMATHYEeCKOM CTATHCTUKH
[IpencraBnenne AaHHBIX (TaONHIBI, OUArpaMMbl, TpaduKu), eeHeparvbHAaAs

COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe, meoduaua. Ilonamue o
3a0ayax mamemamu4eckou CmamucmuKy.

Pewenue npakmuueckux 3a0ay ¢ npumenenuem 8eposimHOCHHbIX MEMOoO0s.

Ilpakmuueckue 3anamus

Hctopust pa3BuTHsi KOMOWHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTATHUCTUKU U UX
poJib B pa3NuyHBIX cdepax UeIoBEeUECKOW Ku3HedesTenbHocTu. [IpaBuna
KOMOMHATOpUKHU. Pemenne KoMOMHATOpPHBIX 3amad. Pa3MelneHus, codeTaHus u
nepectaHoBkU. bunoMm Herorona u tpeyronsHuk [lackans. Ilpuknagueie 3agayu.

Kiraccuueckoe omnpenesieHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMaA O
CyMM€ BEpOSATHOCTEW. Bbruncienue BeposTHocTen. Ilpuknannele  3amadu.

Hpe,ZICTaBJ]CHI/IC YHUCJIOBBIX JAaHHBIX. HpI/IKJIaJIHBIG 3agda4H.
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I'EOMETPUA
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnosokeHue ABYX NpsIMBIX B mpocTpaHcTBe. llapamienbHOCTh
npsAsMor M miIockoctu. IlapamnensHOoCTh MUIOCKOCTEN. [lepneHauKynsIpHOCTH
NpsIMOM M IUIOCKOCTH. [leprneHnuKylsip M HaKJIOHHAs. YTOJI MEXAy MpsSAMOU U
IJIOCKOCTBIO. JIByrpaHHBIN yTroJl. YTOJ MEXIy INIOCKOCTAMH. [lepnenauKynsipHOCTh
JIBYX IUIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3oBaHus MPOCTPAHCTBA: MMapalieIbHBIN TEpeHoc,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[lapamnensHoe mpoeKkTUpOBaHUE. [L10waodb oOpmo2OHANbHOU  NPOEeKYUU.

N300pakeHne mpoCcTpaHCTBEHHBIX QUTYD.

MHOrorpaHHUKH

Bepuunsl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmka. MHocoepaHHble yeibi.
Buinyxknvle mnocoepannuku. Teopema Jiinepa.

IIpusma. Ilpsmas u  wHaxionnas  npusma. IlpaBunpHas  npusma.
[Mapamnenenunen. Kyo0.

[Inpamupma. IlpaBuibHas mnHpamuaa. YcedeHHas IpaMmunpa. Terpasup.
CummeTpuu B KyOe, B mapajuienenurene, B npusme u nupamune. CeueHnus kyoa,
MPU3MBI U TUPAMUJIBI.

[IpencraBnenue o MpaBUIBHBIX MHOTOTPaHHHUKAX (TeTpa’ape, Kyde, OKTalape,

J0JIEKadIpe U MKOCAdIPe).

Tesa 1 MOBEPXHOCTH BpallleHUA
[Humuaap W KoHyc. YcedeHHbIH KoHyc. OcHOBaHHME, BBICOTA, OOKOBas
MOBEPXHOCTh, 0Opasyroiias, pazBepTka. OceBble CEUEHUS U CEUCHMUS, Tapalie/IbHbIC
OCHOBAHUIO.

[lap u cdepa, ux ceuenus. KacarenpHas IOCKOCTh K cepe.
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HN3mepenus: B reomeTrpuu
O6beM u ero usmepenue. MarerpansHas ¢popmyna oobema.
®opmynel  o6bema Kyba, MNPSMOYrOJBHOTO Mapajulelenunena, IPU3MBL,
mmHapa. DopMynsl  oObeMa THpaMUAbBl W KOHyca. DopMyIel - IUIOMAIN
MOBEPXHOCTEH IIMIMHIPA U KOHyca. DPopMyIibl 0ObeMa mapa U Iouaam cepsl.
[Tomo6ue Ten. OTHOIIEHUS TUIOMIACH MOBEPXHOCTEH U O0OBEMOB TOIOOHBIX

TCII.

KoopauHaTsl 1 BEKTOPBI
[IpsimoyroJibHas (IekapToBa) CUCTEMa KOOpAMHAT B mpocTpancTBe. Dopmyna
PacCTOSIHUS MEXY IByMSI TOUKaMU. Y paBHEHUS CHEPbl, nIOCKOCMU U NPAMOLL.
Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpOB. CI0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiokeHune BEKTOpa IO HANpaBIICHHSIM. YTOI
Mexnay IByMs BekTropamu. I[Ipoexknmst Bexkropa Ha ocb. KoopauHatel BekTOpa.
CkansipHOE IPOU3BEICHUE BEKTOPOB.
Hcrnonb3oBaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHUH MaTEMaTHYECKUX U
IPUKJIAJAHBIX 337a4.
Ilpakmuueckue 3anamus
[Ipu3Haku B3aWMHOIO PACHOJOXKEHHUS MPSAMBIX. YTOJI MEXAY MNPSIMBIMH.
B3anmHOe pacnonokeHue npsMBIX U IUIOCKOCTeN. [lepnenaukynsap u HakJIOHHAs K
IUIOCKOCTH. YTOJ MEXAYy NpAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PacnoJIOKEHUH NPSAMOM U TUIOCKOCTH. TeopeMa o Tpex MepreHIuKyiIspax.
[Ipy3Haku M CBOKCTBA NApaUICIbHBIX U MEPIEHANKYISPHBIX INIOCKOCTEM.
PaccTostHue OT TOYKM O IIOCKOCTH, OT HPSIMOM O IIOCKOCTH, PACCTOSIHHE
MEXIY IUIOCKOCTSMM, MEXAY CKPEUIMBAIOIIUMUCS  MPSMBIMH,  MEXKIY
IPOU3BOJIBHBIMU (DUTYpaMU B POCTPAHCTBE.
[TapamienbHOE MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema o niowaou
OPMO2OHANLHOU ~ NpPOeKyuu  MHO20)20dbHuUKa.  B3anMHOE  pacHoJIOKEHUE
IPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie BUabl MHOTOTpaHHUKOB. WX m3o0pakeHus. CedeHus, pa3BepTKH
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MHOrOrpaHHukoB. [Inomaae moBepxHocTH. Buapl cuMmmerpuidi B IMPOCTPAHCTBE.
CuMmMmeTprs Tesl BpalleHWs W MHOTOIPAaHHUKOB. BplumnciieHMe ruionianed u
00BEMOB.

Bekropel. /[lelictBus ¢ Bexkropamu. JlekaproBa cucremMa KOOpPIHWHAT B
MPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, CQepbl, MIOCKOCTH. PaccTosiHue MexmIy
ToukaMu. JIeHCTBHUA C BEKTOpaMH, 3aJaHHbIMU KoopauHatamu. CKaisipHOe
IIPOM3BEACHUE BEKTOPOB. BeKTOpHOE ypaBHEHME TIPSIMOM M IUIOCKOCTH.
Hcnonb30BaHrEe BEKTOPOB IIPH 10KA3ATEIBCTBE TEOPEM CTEPEOMETPUMU.

JIns BHEAyIWUTOPHBIX 3aHATUN CTYACHTAM Hapsdy C pEIICHHEM 3a1ad |
BBIIOJIHEHUS IIPAKTUYECKUX 3a1aHUI MOKHO IIPEIOKUTH TEMBI
UCCIIEIOBATENbCKUX U peepaTUBHBIX padOT, B KOTOPBIX BMECTO CEpUI OTAEIBHBIX
MEJKUX 337a4 M YOPAKHEHUA NPEeaiararoTCsl CIOKETHBIE 3aJaHus, TPeOyrolue
JUIUTEIBHON pabOThl B paMKax OJHOW MaTeMaTU4YE€CKOW CUTyallud. DT TEMbl MOTYT
ObITh KaK WHAMBUIYAJIbHBIMU 33JaHUSIMHU, TaK W TPYNIIOBBIMU I COBMECTHOIO

BBITTOJIHCHUA UCCIICIOBAaHMA.

Ilpumepnvie memot peghepamos (00K1a008), uccied08amenbcKux RPOEKmos
» HenpepriBHBIE MpOoOH.
* [IppuMeHEeHHE CI0KHBIX ITPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
* [TapannenbHOE MPOEKTUPOBAHUE.
* CpelHrE 3HAYEHHUS U X IPUMEHEHHUE B CTATHUCTHKE.
* BekTOopHOE 3a1aHue NPSAMBIX U TUIOCKOCTEN B POCTPAHCTBE.
* Clio’keHHEe TApMOHMUYECKUX KOJICOaHUH.
* I'padmyeckoe pelieHrne ypaBHEHUI 1 HEPABEHCTB.
* [IpaBrIibHBIE U TIOJYIPABUIIBHBIE MHOTOI'PAHHUKH.
* Konnueckue ceueHust 1 UX TPUMEHEHUE B TEXHHKE.
* [Tonstue nuddepennnana u ero NpUI0KEeHHs.
* CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyIun.

* lccnenoBanre ypaBHEHUM U HEPABEHCTB C MTAPAMETPOM.
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6. TemaTu4eckoe MIAHNPOBaAHHUE

[Ipu  peanuzanuu  cojepkaHus  oOieoOpa3oBaTeIbHON  yueOHOM

mucuuiuinabl  «Matematukay B npeaenax ocBoeHus OIIOII CIIO mo

mporpamMmam MmoATrOTOBKH CIICHUAIMCTOB CPCAHCTO 3BCHA I10 CIICHUAJIBHOCTAM

CIIO TexXHUYECKOTO U COMMAITBHO-IKOHOMUYECKOTO TIpoduieit

ayoumopHas  (obA3amenvhas) — Hacpyka — obyyalowuxcs, — 6KI0UAs

npakmuyeckue sanamus, — 234 yaca,

Bup yueGHO# paboTh

Koin-Bo uacos

Ayautopnblie 3aHaTus. Cogep:xkanue o0yueHust

Beenenue 2
Pa3BuTne nmoHsATHS O YKCIe 10
Kopnu, crenenu u norapumbl 28
[IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE 20
KomOunaropuka 12
KoopanHatel 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPUH 31
OyHKIMU U Tpauku 18
MHOrorpaHHHKHU U KpYyTJIbIE TEJa 26
Havana maremaTrueckoro aHanusa 24
WNHuTerpan u ero npuMeHeHue 15
DJIEMEHTBI TEOPUU BEPOATHOCTEN U MATEMAaTHUECKON 15
CTaTUCTUKHU

VYpaBHEHUS 1 HEPABEHCTBA 20
Bcezo 234
Bueayoumopuas camocmoamenvhana paboma 117
Hmozo 351

Ilpomesccymounas ammecmauyus ¢ ghopme IK3amena
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/. XapaKkTepuCTHKA OCHOBHBIX BHJA0B Y4e0OHOM

ACATCIbHOCTH CTYACHTOB

Cooeporcanue Xapaxmepucmurxa 0CHOBHBIX 8U006 0esTMEbHOCMU CIMYOEHMO8
00yueHus (Ha ypoeHe yueOHbIX Oelicmeutl

Beenenue O3HakoOMJICHHE C POJIbIO MATEMATUKH B HAyKe, TEXHUKE, IKOHOMUKE,
MH()OPMAIIMOHHBIX TEXHOJIOTHSAX U IPAKTHYECKOH JIeATETHhHOCTH.
O3HakoMJICHHE C LEJIAMH U 33/1a4aMU U3yYEHUsI MAaTeMaTUKU [PU OCBOCHUH
crneranpuocte CI1O

AJITEBPA
Passutue Brimonnenue apudMeTndeckux IeHCTBUN HaJl YMCIIaMU, COYeTast YCTHBIE U
NOHATHA MMUCbMEHHBIC PUEMBI.
0 YHCcJe

Haxoxxaenue npubamKeHHbIX 3HAYCHUH BEJIMYMH U TOTPEILIHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTENBHOI); CPaBHEHHE YMCIIOBBIX
BBIPAYKECHMUIA.

Haxoxnaenue omn6ok B npeoOpa3oBaHUAX U BBIUUCIEHUSIX (OTHOCUTCS KO
BCEM IIYHKTaM IIPOTrPaMMBbl)

KopHu, crenenu,
Jorapudmsi

O3HaKOMJIEHHE C IOHSTHEM KOpPHs N-I cTeneHu, CBOMCTBAMU paUKajioB U
IIpaBWJIaMU CPABHEHUSI KOPHEH.

DopMyIMpOBaHUE ONIPENEICHUS KOPHS U CBOMCTB KOpHEW. Boruncinenue u
CpPaBHEHHE KOPHEH, BBINIOJIHEHUE TPUKUAKY 3HAYEHUS KOPHSL.
IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
paauKabl

Brimonaenue pacueToB o ¢popmysnaM, COASPIKaIIM paJuKaibl,
OCYILIECTBIISISE HEOOXOUMbIE TIOJICTAHOBKH M MPEoOpa3oBaHMsL.
Omnpenenenre paBHOCUIBHOCTH BBIpAXKEHU ¢ pagukaiamu. Pemenue
MppalMOHANIbHBIX YpaBHEHUH.

O3HaKOMJIEHHE C IOHSTHEM CTETIEHU C ACHCTBUTEIbHBIM ITOKA3aTEIEM.
HaxoxxaeHue 3HaueHuil cTeneHu, UCIob3ysl TpH HE0OXOMMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anuceIBaHuE KOPHs N-H CTETIEHU B BUJIE CTENIEHU C IPOOHBIM MTOKa3aTeleM
1 Ha00OpOT.

@opMyIMpPOBAaHHUE CBOWCTB CTENEHEN. Brlunciaenue crenexen ¢ pa-
LIMOHAJIHBIM [10Ka3aTeJIeM, BHIIIOJHEHUE MPUKUIKY 3HAYEHUS CTe-

IIEHH, CPAaBHEHHE CTEIICHEH.

ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, CO/lepKa-

IIUX CTENIEHH, IPUMEHSSI CBOMCTBA.

Pemenue nokasarenbHbIX ypaBHEHHI. -

O3HakoMJIEHHE ¢ TPUMEHEHNEM KOPHEH U CTETIEHEN IIPU BBIYKCIIE-

HUU CPEHUX, ACIEHUH OTPE3Ka B «30JI0TOM ceueHumn». Pemenne
MPUKJIAIHBIX 33]]a4 Ha CJI0KHbIE MPOLIEHTHI
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IIpeoOpa3oBanue
ajiredpanvecKux
BbIPAKEHHH

BrimotHeHME peoOpa3oBaHuil BEIpKEHUM, TPUMEHEeHHUE (popmyi,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOrapu(MOB.

Omnpenenenue 00IaCTH JOMYCTUMBIX 3HAUCHHUN JTOTapu(PMUIECKOTO
BeIpakeHUs. Perenne norapuMu4eckux ypaBHEHHHA

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC IOHATHSA

W3y4yeHne paguaHHOTO METOJIa U3MEPEHHUs YITIOB BPAICHUS U UX CBA3M C
rpagycHoii Mepoil. M3o0OpaskeHue YyIjIoB BpallleHUs Ha OKPYXHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €r0 PACIIOI0KEHUEM.

@opMyIupoBaHUE ONPEACTCHUNA TPUTOHOMETPUYECKUX (YHKUIMN s
YIJIOB IIOBOPOTAa M OCTPBIX YIVIOB IPSAMOYTOJIBHOTO TPEYrOJbHUKA H
00BsICHEHUE UX B3aUMOCBSI3H.

OcHOBHBIE TPHUTO-

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHUYCCKUX TOXKACCTB AJId BBIUYMUCICHUA

HOMeTpHYeCKHUe 3HaYEHUI TPUTOHOMETPUUECKUX (YHKIIUI 110 OJJHON U3 HUX

TOK/AeCTBA

IIpeo6pa3oBanus | V3ydyeHue OCHOBHBIX (POPMYII TPUTOHOMETPUU: (OPMYIIbI CIOKEHHUS,
npocrefmux yIIBOCHUS, TIPEOOPa30BaHMsI CyMMbI TPHTOHOMETPHUYECKUX (DYHKIIUN B
TPUTOHOMETPHUH- | IPOU3BEIECHUE U IPOU3BEACHUS B CYMMY U IPUMEHEHUE IIPU BBIYUCIICHUH

UYCCKHX Bblpa)l(eHl/lﬁ

SHAYCHHUA TPUTOHOMETPHUUCCKOI'O BBIPAKCHUA U YIIPOILICHUA €CTO0.
O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUU TOUYEK HA €IMHUYHOU
OKPYKHOCTHU M IIPUMEHEHHE UX IS BbIBO/A (DOPMYIT IPUBEICHHUS

IIpocreiimme Pemenne mo ¢dopmynaM ¥ TPUTOHOMETPHUUECKOMY KPYry MPOCTEHIINX
TPUTOHO- TPUTOHOMETPUUECKUX YPABHEHHIH.
MeTpHYecKHue [IpumeneHue oOOIMIMX METOAOB pEIICHUS YypaBHEHUN (IPUBEACHHUE K
YPaBHeHHUA H| JIMHEHHOMY, KBaJpaTHOMY, METOJ| Pa3JIOXKEHHs HAa MHOXXMUTEIH, 3aMEHBI
Hepagencmea MEPEMEHHOI) MPH pElIeHUH TPUTOHOMETPUUYECKUX YPABHEHHH.
YMeHue orMedaTh Ha Kpyre pemieHus MpoCcTEeHINX TPUTOHOMETPUYECKUX
HEPABEHCTB
Apkcnnyc, O3HaKkoMIIEHHE C HOH;ITVI/IeM 00paTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.
APKKOCHHYC, N3ydeHune onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca

APKTAHI'CHC YACJIa

qucia, GopMyIMPOBAHUE UX, N300pakeHUE Ha €IMHUYHONW OKPY>KHOCTH,
IIPUMEHEHHUE IIPU PEILICHUN YPAaBHEHUI

®YHKIIUA, UX CBOUCTBA U TPA®UKH

DyHKIUH.
Ilousitue o
HENpepbIBHOCTH
pyHkumnu

O3HaKOMJIEHHE C IOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEeHHE C MOHSATHEM Tpaduka, ONpeeeHHE NPUHALIEHKHOCTH
Touku rpaduxky ¢yHkuuu. OmpeneneHue no ¢opMyse npocTeimen
3aBHCUMOCTH, BuAa ee Trpadpuka. Bolpaxkenue 1o ¢dopmyne OgHOH|
NIEPEMEHHOI Yepes3 ApyrHe.

O3HakoMmIIeHHE ¢ onpeesieHneM QyHKINUU, POPMYIUPOBaHHUE €rO.
Haxoxnenue o6nactu onpeaeneHus U 00J1acTH 3HAYeHUH QYHKIUU
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CpoiicTBa
(pynxuum.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(GyHKUMOHAIBHBIX
3aBHCHMOCTEH B

O3HakomiieHHE C IpuMepamMd (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B
peabHBIX IIPOLIECCAX U3 CMEKHBIX JTUCLHUILINH.

O3HaKOMJIEHHE € JOKa3aTeIbHBIMU PACCYXACHUSIMH HEKOTOPBIX

CBOWCTB JIMHEHHON M KBaApaTUYHON (DYHKIMM, IPOBEICHUE UCCIICAOBAHUS
JMHEWHOW, KYCOYHO-JIMHEHHOH, JpOOHO-TMHEHHOM M KBaJpaTHYHOW
¢byHkuui, nocrpoenue ux rpaduxos. IlocTpoeHne u ureHue rpapukos

dbynakuumii. UccnenoBanue GyHKIINUA.

peajbHbIX CocraBnenue BUIOB (DYHKLIUN [0 JAHHOMY YCJIOBHIO, pEIICHHE 3a/1a4 Ha

npoueccax H| SKCTPEMYM.

SIBJICHUSIX Brimonnenue npeobpazoBanuii rpaduka GpyHKIHH

OopatHble Wsyduenue nousmusi obpamuou @yHxyuu, OUpPEINCICHUE BHIA U

pyHKkumnu nocmpoenue epagura obpamuol GyHKyuu, HaAxoxicoeHue ee obaacmu
onpedenenus u odoracmu 3Hauvenui. [IpuMeHeHne CBOHUCTB (QYyHKIMHA TpH
UCCIIC/IOBAaHUH YPABHCHUHN M PEIICHUH 33]]a4 HA SKCTPEMYM.
O3HaKOMJICHHE C TTOHITHEM CIOXKHOU (QYHKIIUU

CreneHnsbie, Brruncnenue 3HaueHU (yHKIIUH 110 3HAYSHUIO apTyMEHTa.
nokasartejbHble, | OnpeneneHue MoyioKeHUst TOYKK Ha rpaduke 1o ee KOOpAHHATAM U
Jorapudmuyeckune| Ha000POT.

U TPUTOHOMETPH-
yeckue QyHKUMU.
Oo0paTtHbIe
TPUTOHOMETPHYEC
Kue QyHKIUHU

Hcnonbs3oBanne cBOWCTB (PYHKIUMHN SISl CPABHEHUS 3HAUYEHUN CTENeHE! 1
norapudmoB.

[TocTpoenue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLUH.
Pemienue noka3aTenpHbIX U JIOrapu(pMUUECKUX YPAaBHEHUH U HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C TIOHATHEM HETIPEPBIBHOM MEepUOANYECKON (YHKIUH,
(dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHUE MX
rpaduxoB.

O3HaKOMJIEHHE C TOHSITHEM FapMOHHUYECKUX KOJIe0aHUi U TpruMepaMu
rapMOHHYECKHUX KoJeOaHUI /ISl ONMCaHUs MPOIECCOB B GUBUKE U IPYTUX
00JacTsX 3HaHUS.

O3HakoOMJIEHHE C TIOHATHEM Pa3pbIBHOM MEPUOANYECKON (YHKIUH,
(dbopMynupoBaHUE CBOICTB TaHT€HCA U KOTAHT€HCA, TOCTPOEHHUE X
rpauKoB.

[TpumeHeHne CBOUCTB (QyHKIUI JUIsl CpaBHEHUS 3HAUEHUM TPUTOHOME-

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocaenoBaTeb-
HOCTH

O3HaKOMIJICHHE C TOHSITHEM YHCIIOBOI IOCICI0BATCIIBHOCTH, crocodamu
€€ 3alaHHUA, BBIYUCIICHUAMU €€ YJICHOB.

Osnaxomienue ¢ NoHAmuem npedeﬂa nocne008amenbHoOCmi.
O3HaKOMIJICHHE C BEIYHCICHHUEM CYMMBI OECKOHEYHOTI'0 YHCIOBOIO pAaaa Ha
MpUMEPEC BBIYUCIICHUS CYMMBI OCCKOHEUHO Y6BIBaIOIHCﬁ nmporpeccuu
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Pemienue 3a1a4 Ha npuMeHeHnE POPMYIIBI CyMMbI OECKOHEYHO
yOBIBaIOLIE r€OMETPUUECKON TPOrPECCU

IIpousBoaHas u ee
NPUMEHEeHHe

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOTHOM.

N3yuenne u (QopMyIHpOBaHHE €€ MEXAaHMYECKOIO0 U TIe€OMETPUYECKOro
CMbICJIa, M3YyYEHHE aJrOpUTMa BBIYMCICHMs NPOU3BOAHON Ha MpuUMepe
BBIUUCIICHUSI MI'HOBEHHOH CKOpPOCTM M  YINIOBOrO  K03(duuueHTa)
KacaTeJbHOM.

CocraBiieHu€e ypaBHEHUs KacaTelIbHOU B 00IIEM BHUJIE.
YcBoenne mpaBwin AU QPEpeHIMpPOBaHUS, TAONHIBI  MPOW3BOIHBIX
JJIEMEHTapHbIX  (QyHKIMHA, npuMeHeHHe it AuQQepeHIUpPOBAHUS
(GyHKLUH, COCTAaBICHUS yPaBHEHUS KacaTeIbHOM.

N3yueHne TeopeM O CBS3M CBOWCTB (YHKIMM M  IIPOU3BOIHON,
(bopMynHUpOBKa UX.

[IpoBenenue C NOMOILBIO TMPOU3BOJHOM HCCIEAOBaHUS (YHKLHH,
3aJ]aHHOM (popMyITOH.

YcTaHOBIIEHUE CBSA3H CBOMCTB (DYHKIIMU M MIPOU3BOIHOM IO UX rpadukam.
IIpuMeHeHne NpOU3BOJHON JIUIs PELICHHMS 3a7]a4 Ha HaX 0K ICHHUE
HanOOJIBIIET0, HANMEHBILIETO 3HAUCHHS U Ha HaX0XKJICHHE IKCTpEMyMa

IlepBooGpa3nasn
M HHTErpaJ

O3HakoOMJICHHE C TIOHSATHEM HHTErpasia ¥ mepBooOpasHOn.

W3ydeHue mpaBuiia BEIYMCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—JleitOauna.

Pemenue 3amay Ha CBs3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIYUCIICHUE
nepBOOOpa3HOM Al JaHHON (PYHKIIMH.

Pemenue 3a1ay Ha MPUMEHEHHUE WHTETPANIA IS BRIYHCICHUS (PU3NICCKUX
BEJIMYMH W TUIONIAaAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHd U
CHCTEMBI
YPaBHeHHH
HepaBeHncrsa u
CHCTEMBI
HEpPaBeHCTB C ABYMH
NnepeMeHHbIMHU

O3HaKOMJIEHHE C MPOCTEHIIMMHU CBEICHMSIMU O KOPHSX ajaredpanydyecKux
YPaBHEHUM, IOHATUSAMH UCCIIEJOBAHNS YPABHEHUH U CUCTEM YPaBHEHHUH.
lI3ydeHne TeopunM paBHOCWIBHOCTH YPAaBHEHMM M €€ IPUMEHEHHS.
[loBTOpEHME 3amucH peUleHMs] CTaHAAPTHBIX YPaBHEHUH, IIPUEMOB
peoOpa3oBaHrs ypaBHEHUHN JJIsl CBEACHUSI K CTaHIapPTHOMY YPaBHEHHUIO
Pemenue panmoHanbHbIX, HPPALMOHATIBHBIX, TOKA3aTENbHbIX U
TPUTOHOMETPUUECKUX YPaBHEHHUH U CUCTEM.

Hcnonp3oBaHue CBOMCTB U IrpadUKoB (PYHKUUN AJIsl pelIEHUS] ypaBHEHHIA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemenne ypaBHeHNH ¢ IPUMEHEHUEM BCEX NPUEMOB (PA3JI0KEHUSI HA
MHOXHTEJIH, BBEJCHUSI HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH, IpauuecKoro
METO/1a).

Pemenue cuctem ypaBHEeHHH ¢ MPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
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O3HaKOMJICHHE ¢ OOITUMH BOIIPOCAMH PELICHUS HEPABEHCTB U
HCII0JIb30BaHUE CBOMCTB U IpauKoB (DYHKIIMH HPU PEIICHUN HEPABEHCTR.
PemeHHe HepaBeHCTB 1 CUCTEM HepaBeHCTB C HpI/IMeHeHI/IeM pa3JII/I‘-IHBIX
CI1oco0oB.

HpI/IMeHeHI/IC MAaTEMAaTUYCCKUX MECTOOAOB IJIA peH_IeHI/ISI COZ[ep)KaTeJIbeIX
3a/1a4 U3 Pa3InIHbIX 00JIACTeH HAyKH U MPaKTUKK. VHTeprpeTHpoBaHue
PE3yJIbTATOB C YUETOM PEabHBIX OIpaHUYCHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN 1

CTATUCTHUKH

OcHoOBHBIE
MOHATHUSA

KOMOUHATOPUKH

W3yuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHHE TPU PEILICHUN
KOMOHMHATOPHBIX 3a]1a4.

Pemenne koMOMHATOPHBIX 33724 METOJIOM Tiepedopa U o MPaBIITY
YMHOXCHHUS.

O3HaKkOMIICHHE C TIOHATHAMU KOMOMHATOPUKHU: Pa3MEUICHUSMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOPMYJIaMH TSI UX BEIYUCIICHHUS.
OObsicHeHHe U TpUMeHeHue GOopMYI IS BRIYUCICHUS Pa3MEeICHHH,
MEePECTAaHOBOK M COUYETAHUH MPHU PELICHUH 3a/1a4.

Oznakomienue ¢ 6uHoMoM HproToHa u Tpeyronsaukom [ackars.
Perenue nmpakTH4ecKux 3aa4 ¢ UCIOIb30BaHUEM MOHATUN U MPABUI
KOMOMHATOPUKHU

DJIeMeHTBbl TeOpHH

N3ydeHne KI1acCuuecKoro onpeeseHus: BEpOATHOCTH, CBOMCTB

BEpPOSTHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccmoTrpenue npumepoB BeIUMCIIEHUS BEpOSITHOCTEN. Pelienne 3ana4d Ha
BBIYHUCIIEHHE BEPOSATHOCTEH COOBITUI
IIpencraBienne O3HakOMJIEHME C MpPEACTABIECHUEM  YHUCIOBBIX JAHHBIX M HX
AAHHBIX (TA0JIUIbL,| XapaKTEPUCTUKAMHU.
AHATrpaMMBbl, Pemenne MIPAKTUYECKHUX 3a/1a4 Ha  00pabOTKy  YMCIIOBBIX
rpagpuxn) JIaHHBIX,BBIYNCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsimble n DopMynMpoOBKa U MPUBEACHHUE 10KA3ATEIbCTB IPU3HAKOB B3aUMHOIO

MJIOCKOCTH B

MPOCTPAHCTBE

PacIoJIOKEHUS IPSAMBIX U IIJIOCKOCTEN. Pacrio3HaBaHue Ha yepTexax u
MOJEIIAX Pa3IuYHbIX CIIy4acB B3aMMHOT'O PACIIOIOKEHUS NPAMBIX U
IIJIOCKOCTEH, apr'yMEHTUPOBAaHUE CBOUX CYKAeHUN. PopMylIMpoBaHue
ONpEIEICHUM, IPU3HAKOB U CBOKCTB MMAPAJUIEIIBHBIX U IEPIIECHINKYIISPHBIX
IIJIOCKOCTEW, IBYTPAHHBIX U JIMHEHWHBIX YIJIOB.
BeIToiHEHNE TOCTPOEHUS YTII0B MEXY IPSIMBIMH, MPSIMOU U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO OIMCAaHUIO M PAaCIIO3HABAHUE UX HA
MOJEIIAX.
[IppuMeHeHHe TIPU3HAKOB M CBOWMCTB  PACIOJIOKECHHUS IMPSAMBIX U
[JIOCKOCTEH IPU PELICHUH 3a1a4.
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Cooepircanue odyuenusn

Xapaxkmepucmuka 0CHOGHbBIX U008 OesiMeNbHOCHU CHYOeHMO8
(Ha ypoeHe yueOHbIX Oelicmeutl

300paxxeHre Ha PUCYHKaX U KOHCTPYUPOBaHUE Ha MOJAECIISAX
MEePIEHANKYIJISIPOB U HAKJIIOHHBIX K IJIOCKOCTH, MPSAMBIX, MapajuIeIbHbIX
MIOCKOCTEH, YIII0B MEXAY MPSIMOM U TUIOCKOCTBIO M 00OOCHOBAHHE
[IOCTPOEHUS.

Pemenue 3a1a4y Ha BBIYMCIEHUE T€OMETPUUECKUX BeIMUMH. ONUCBhIBaHNE
paccTOsSHUS OT TOUKH JI0 MJIOCKOCTH, OT MPSMOH /10 IIIOCKOCTH, MEX]TY
[IOCKOCTSIMU, MEXKAY CKPEIIUBAIOIIUMUCS PSIMBIMHU, MEXKTY
[IPOU3BOJIBHBIMU (PUTYpaMH B POCTPAHCTBE.

DopMyTUpOBaHUE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM CyIeCTBOBaHUsI, CBOMCTBA).

300pakeHne Ha yepTexax U MOJCIISIX PACCTOSHUS 1 00OCHOBaHUE CBOUX
cyxaeHuil. OnpenenaeHe U BbIUNCICHUE PACCTOSIHUN B IIPOCTPAHCTBE.
[Tpumenenne GopMyIt U TEOpEM TUIAHUMETPHH ISl PEHICHUS 3a/1a4.
(O3HaKOMJIEHUE C MOHIATHEM MapajuIeIbHOrO MPOEKTUPOBAHUS U €T0
cBoiicTBamMu. QopMynuposarue meopemsi 0 NIOWAOU OPMO2OHANbHOU
npoeKyuU MHO20Y201bHUKA.

[IprmeHeHue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BHIYHCICHUH.
APTyMEHTHPOBAHUE CBOUX CYKJIEHUH O B3aMMHOM PACIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX (HUTYP

MHOrorpaHHUKH

OnucaHue U XapaKTepUCTUKA Pa3IMYHbIX BUJIOB MHOI'OIPaHHUKOB,
[IEPEUYHCICHNE UX JJIEMEHTOB U CBOWCTB.

I1300pa’keHrie MHOTOI'PaHHUKOB U BBIITOJHEHUE IOCTPOCHHUS Ha
M300paKEHHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

BbIYKCIIeHNE IMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX
KOH(pUTypalnusx, apryMeHTUPOBaHUE CBOUX CYXKACHUH.

XapaKkTepuCTUKA ¥ U300pakeHUE CEUEHUS, pA3GEPMKU MHO202PAHHUKOS,
BBIYMCIICHHE IIIOIIAIeH TOBEpXHOCTEN. [IocTpoeHne MpOoCTENIINX CEUeHHI
KyOa, mpu3Mbl, nupaMusl. [Ipumenenne pakToB U cBeleHUH U3
[JIaHUMETPHUH.

O3HaKOMJIEHHE C BHJIaMU CUMMETPHI1 B TPOCTPAHCTBE, (POPMYIHPOBAHUE
OIIPEIEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUHU TEJl BPALICHUA U
MHOI'OI'PAHHUKOB.

[ I[ppuMeHeHre CBOMCTB CHMMETPUH IIPU PEILICHUH 3aa4.

licnonb3oBaHue MPUOOPETEHHBIX 3HAHMW IS MCCIEJOBAaHUSA U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

1300paxkeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE PUCYHKOB IO

YCJIOBUAM 3a/1a4.
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Cooeporcanue o0yueHus

Xapaxmepucmuxa 0CHOBHbIX 81008 OeAMENbHOCHIU CHIYOECHIMO8
(Ha yposHe yuebHbIX Oeliceutl

Tenan
MOBEPXHOCTH

BpAalleHUus

O3HakoMJICHHE C BHJIaMH TEJ BpameHus, (GOpMyITUpOBAHHE UX
ONPE/ICIICHUH U CBOMCTB.

DopMyIMpPOBAaHUE TEOPEM O CEUYEHUH IIapa IJIOCKOCTHIO U IUNIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTHKa U N300pakeHHe TeJl BPALeHUs, X Pa3BEPTKH, CEUECHUSI.
Pemenue 3a1a4 Ha NOCTPOECHHUE CEUEHUM, BBIYMCICHUE JUIMH, PACCTOSHUM,
yrioB, wiomanaei. [Iposenenue qokazaTenbHbIX pacCyKICHUN IpU
pelIeHnN 3a1au.

IIpuMeHeHne CBOWCTB CUMMETPHH IIPU PELICHUM 3a7a4 Ha Teja
BpaIeHHsI, KOMOWHAIIUIO TEJL.

N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 3aJa4u

HN3mepenus B

reoMeTpuu

O3HakoMJIeHME C TOHATHSAMM IUIOIAAM M O00beMa, aKCUOMaMu U
CBOMCTBAMH.
Pemenune 3amau Ha BbIUMCICHHE IUIOUIafed IUIOCKUX (QuUryp ¢
PUMEHEHHEM COOTBETCTBYIOMMX (GopMyn u (aKTOB W3 TUIAHUMETPHH.
W3yuenne TeopeM O BBIYMCICHWH OOBEMOB MPOCTPAHCTBEHHBIX TeII,
pelieHre 3ajady  Ha INpUMeHeHue (opMysl BBIYMCICHHS OOBEMOB.
W3yuenne ¢opmyn A8 BBIUMCIEHUS IUIOINAAEH  IOBEPXHOCTEH
MHOTOTPaHHUKOB M Tel BpamieHusa. O3HaKoOMJIEHME C  METOAOM
BBIUMCIICHUS IUIOIIAJM MOBEpXHOCTU cdepbl. Pemenue 3amad  Ha
BBIYHCJICHUE IO MOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEII

Koopaunartsl u
BEKTOPbI

O3HakoMJICHHUE C TIOHIATHEM BEKTOpa. M3yueHue n1ekapToBOi CUCTEMBI
KOOPAMHAT B NPOCTPAHCTBE, TOCTPOCHUE IO 3aIaHHBIM KOOPAHMHATAM
TOYEK M MJIOCKOCTEN, HAX0KICHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHUI OKPYKHOCTH, c(hepbl, TNIOCKOCTH. Beruncnenue
PaCCTOSHUI MEXKy TOUKaMH.

N3yueHune CBOKCTB BEKTOPHBIX BEJIMYMH, IIPABUJI Pa3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IIPABUJI HAXO0XKIEHUS KOOPAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJ ACHUCTBUI C BEKTOpPAMHU, 3aIaHHBIMU
KOOpJMHATAMM.

[IprMmeHeHre Teopuu Npy PEIICHUH 337a4 Ha AEHCTBUS C BEKTOPAMH.
N3ydenune ckasipHOro MpOU3BEAEHUSI BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
MPSMOU U INIOCKOCTH. [[puMeHeHne Teopuu Ipu peLIeHUH 3a1a4 Ha
JIEUCTBUS C BEKTOPAMH, KOOPIUHATHBINA METOM, IPUMEHEHUE BEKTOPOB IS
BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HakoOMJIEHUE C 10Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PaCIIONI0KEHUHU NIPSMBIX U INIOCKOCTEMN C UCITOIb30BaHUEM BEKTOPOB
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8. YueOHoO-MeTOAM4YeCKOE U MAaTePHUAJIbHO-TEXHUYECKOE
o0ecrneyeHre NPOrpaMMbl y4eOHOM AMCHMILIMHBI «MaTemMaTHKAa:

aﬂreﬁpa H HAYaJIa MATEMATUYICCKOI'O aHAJIN3a; rcOoMETpUus»

OcBoeHue mnporpaMmbl ydeOHON AUCUHUIUIMHBI «Maremaruka: aiaredpa u
Hayaja MaTeMaTHYeCKOrO aHaju3a; INeOMETPHUs» OCYIIECTBISETCS B y4yeOHOM
KaOHWHETe, B KOTOPOM HMMEETCS BO3MOYKHOCTh OOECIEUUTh O0YyYarolMMCs CBO-
O6oaubIi gocTyn B MIHTEpHET BO BpeMsi yueOHOIO 3aHATHUSA U MEPHUO]I BHEYyUSOHOU
JESITeNb-HOCTH.

[lomenienne  kabuHeTa  yIoOBJIETBOpseT  TpeOoBaHusM  CaHHTapHO-
snugemMuosiornueckux npaBwi U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUIIOBBIM O0OPYAOBAHHMEM, YKa3aHHBIM B HACTOSIIUX TpPeOOBaHUSIX, B
TOM YHCJIE CHEUUATU3UPOBAHHOW y4eOHOM MeOenbl0 M CpelCTBAMH OOy4YeHUs,
JOCTaTOYHBIMU  JUISl  BBINOJHEHHUs] TPEOOBAHMH K YPOBHIO MOJATOTOBKU
o0yJaromuxcs’,

B xabunere umeeTcss MynbTUMEIUIHHOE 000PYAOBaHKE, IOCPEICTBOM KOTOPOIO
YYaCTHUKH 00pa30oBaTENbHOIO Ipoliecca MOTYT IPOCMATpUBATHh BU3YAJIbHYIO
MH(}OpMaAIMIO IO MAaTEMATHKE, CO3/1aBaTh NMPE3EHTALMU, BUAEOMATEpUAsIbl, UHbIC
TOKYMEHTBI.

B coctaB yueOHO-METOIUYECKOTO U MaTE€pUATbHO-TEXHUYECKOTO 00ECIIeUeHUS
nporpaMmbl  yuyeOHOM  auciuiuinHbel  «Maremaruka: anrebpa M Havana
MaTEMaTUYECKOIO aHAIN3a; TEOMETPUSD BXOIAT:

* MHOro()yHKIIMOHAJbHBIN KOMIUIEKC PENoaBaTers;

* HarJIAIHBIE MOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONUIl, TUIAKATOB, MOPTPETOB

BBIIAIOIIMXCS YUEHBIX-MAaTEMaTHKOB U JIp.);

* uH($OPMAIIMIOHHO-KOMMYHUKATUBHBIE CPEJCTBA;

* 3KpaHHO-3BYKOBBIE TOCOOMS;

* KOMILJIEKT TeXHUYECKOMU JOKYMCHTAllKMX, B TOM YHMCJIC ITACIIOpTa Ha CPCIACTBA
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00y4eHUsI, THCTPYKIIUH 10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OubmuoTeuHbIdt HOH.

B OuOMMOTeUHbI  (POHA BXOMAT YYEOHHKH, YYCOHO-METOAMYECKUE
koMmiuiekTel  (YMK), oOecmeunBaromue OCBOCHHE YYCOHOW AWCIUIUIAHBI
«MaremaTuka: anrebpa W Havaja MaTEMAaTHYECKOTO aHaIn3a; TEeOMETPHS,
PEKOMEHIOBaHHbIE JJISI MUCIOJIb30BaHMS B MPOdeCCHOHANIBHBIX 00pa30BaTEIbHbIX
OpraHU3alUsIX, PeaTu3yomuX 00pa3oBaTeIbHYI0 MPOrPaMMy CPEIHETO OOIIero
obpazoanus B mpeaenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs.

bubmmoreunsiit GoHA TOMOJHEH SHUMKIONEAUSMU, CIPABOYHUKAMH, HAYYHOMH,
HAYYHO-TIOMYJISIPHOM M APYTOM IUTEPATypOM MO0 MaTeMaTHKeE.

B nporiecce ocBoeHus mporpaMmbl  y4eOHOM IUCHUIUIMHBI «MartemaTuka:
anreOpa W Hayajga MaTEMAaTHYECKOIO aHAJIM3a; FEOMETPHUsS» CTYICHTHI MOTydaroT
BO3MOXKHOCTh JIOCTyHa K 3JICKTPOHHBIM YY€OHBIM MaTepHaiaM IO MaTeMaTHKe,
MMEIOIIMMCST B CBOOOJHOM J0CTyne B ceTh VHTepHET (JIEKTPOHHBIM KHHUIaM,

npakTUKyMaM, TectaM, matepuaiam EI'D u ap.).

! ITucemo MunucrepcTBa obpasoBanus u Hayku P® ot 24.11.2011 Ne M/~
1552/03 «O06 ocHatieHnu 00111e-00pa30BaTENbHBIX YUPEKICHUN YI€OHBIM U

y4eOHO-1a00paTOPHBIM 000PYIOBAHUEM).
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9. Ucnoab3lyemasi JuTeparypa

Jlna cmyoenmoes

1. Anumoe III.A. u Op. Marematuka: anrebpa U Hadaia
MaTEeMaTHYECKOTr0 aHaiu3a, reoMeTpusi. Anredpa W Havajla MaTEeMaTHUYECKOTO
aHanm3a (0a30BbIi U yray06aeHHbIN ypoBHH). 10—11 kimaccer. — M., 2020.

2. Amanacsan J1.C., Bymy3zoe B.®., Kaoomyes C.b. u op. Maremaruka:
anreOpa W Hadajga MaTeMaTHYecKoro aHamusa. ['‘eomerpus. I'eomerpus
(6azoBblii 1 yrayoneHHsiit ypoBam). 10—11 kmaccel. — M., 2020.

3. bawmaxos M.M. Marematuka: y4eOHUK ISl CTYH. YUPEKICHUUN
cpen. mpod. obpazosanus. —M., 2020.

4, bawmaxkos M.M. Marematuka. COOpHHMK 3afad NpOodUIBLHON
HaMpaBJICHHOCTH: y4e0. mocolOue Mg CTyI. YYPEeXKICHUH cped. mnpod.
obpazoBanus. — M., 2020.

5. bawmaxos M.M. MatemaTtuka. 3agadyHuk: y4ue0. mocodue st CTy/I.
yapexaeHuit cpe. nmpod. oopazoBanusa. — M., 2020.

6. bawmaxkos M.M. Marematuka. OJIEKTPOHHBIM  yue0.-METO/I.
KOMITJIEKC JUIS CTY/. YUPEXKICHUN cpel. pod. oopazoanus. — M., 2020.

1. bawmarxos M .M. Marematuka (6a30Bbiii ypoBeHs). 10 kimacc. — M.,
2014. bawmaros M.H. Marematuka (6a30BbIif ypoBens). 11 kimacc. — M., 2020.
bawmarxos M.U. Anrebpa n Havyaia aHanusa, reometpus. 10 kimacc. — M., 2013.

8. bawmaxos M.M. Marematuka (6a30Bbiii ypoBeHs). 10 kimacc. COOpHUK
3a1a4:; yueo. mocodue. — M., 2020.
9. bawmaxos M.U. Marematuka (6a30BbIif ypoBeHs). 11 kiacc. COOpHHUK
3amau: yuel. mocooue. — M., 2020.
10.I'yces B.A., [pucopves C.I., Heoneuna C.B. Marematuka s
npodeccuil U crenraTbHOCTEN COLUMATBbHO-3KOHOMUYECKOT0 NpOoduiisa: y4eOHUK

JUTSL CTYI. YUpexxaeHui cpen. mpod. oopazoanusi. — M., 2014.
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11. Konseun FOM., Trauesa M.B, ®@edeposa H.E. u op. Maremaruka:
anrebpa ¥ Hayala MaTeMaTHYecKoro aHamm3a. Anredpa U Hayaia
MaTeMaTU4ecKoro aHanu3a (0a30BbId M yriyOseHHbIH ypoBHH). 10 KacC / mon
pen. A.b.Kwmwxuenko. — M., 2014.

12. Konseun FO.M., Tkauesa M.B., ®@eoeposa H.E. u dp. Matemaruka:
anrebpa ¥ Hayaja MaTeMaTHYecKoro aHammza. Anredpa W  Hayana
MaTeMaTH4YeCKOro aHaiu3a (0a30BbIM M yriIyOJIeHHBIM ypoBHHU). 11 kiacc / mon

pen. A.b. Kwmwxuenko. — M., 2014.

JIna npenooasamenceii

1. ®enepanbHblil 3aKk0H 0T 29.12.2012 Ne 273-03 «O06 00pa3oBaHUM B
Poccuiickoit @enepanuny». [Ipuka3 MunucrepctBa oOpazoBanus u Hayku PO ot
17.05.2012 Ne 413 «O06 yTBepk)aeHUH (PeAepaTbHOTO TOCYAAPCTBEHHOIO
00pa30BaTeNbHOrO CTaHAAPTa CPETHETO (IIOJIHOT0) 0011ero 00pa3oBaHU.

2. Tlpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecennn uzMeHeHnii B Ilpukaz MunucTtepcTBa 00pa3oBaHHS M HAyKu
Poccuiickori  ®eneparmuun ot 17.05.2012 Ne 413  «*“O06 yTBepKIeHUU
(denepabHOrO  rOCYJapCTBEHHOr0 0Opa30BaTENbHOTO CTaHAApTa CPETHEro
(TIoJTHOT0) 00IIIETO 00PA30BAHMS Y.

3. [Tucemo JlemaprameHTa TroCyJapCTBEHHON TOJUTHKUA B cdepe
noAroToBku padounx kajapoB u IO MunucrepcTtBa oOpa3oBaHUs U HAyKU
P® or 17.03.2015 Ne 06-259 «PexoMeHmauuu nmo OpraHU3aldyd MOJIYYEHUS
cpeaHero oOiiero oOpa3oBaHuUsi B TIpejeiaX OCBOSHUsI 00pa30BaTENIbHBIX
porpamMm cpefaHero npodeccuoHaIbHOro 0Opa3oBaHUs Ha 0a3e OCHOBHOTO
oOmero oOpazoBaHus ¢ y4eToM TpeOoBaHUM (henepaibHbIX TOCYIaPCTBEHHBIX
00pa30oBaTeNbHbIX CTAHIAPTOB U MOJy4aeMOn MPOPECCUU UK CHEIUATbHOCTH

cpenHero npoheCcCHOHATBHOTO 00Pa30BaAHUS.
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4, bawmaxoe M.M. Marematuka: KH. JJIs NPENOAABATENS: METOZ.
mocooue. — M., 2013 bawmaxoe M.U., [vicanoe III.M. Metomudeckoe

rmoco6ue i noarotosku k EI'D. — M., 2011.

HuTepHeT-pecypcehl

www.fcior.edu.ru  (MudopmMaimoHHbie, TPEHUPOBOYHBIE U  KOHTPOJBbHBIC

matepuaibl). Www.school-collection.edu.ru (Eaunas xoiiekiuu 1udpoOBBIX

00pa3oBaTENbHBIX PECYPCOB).
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