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1. IlosicHUTEJIbHAA 3AIUCKA

[Iporpamma o0061mIe00pa3oBaTeNbHON Y4eOHOW AWCHHUIUIMHA «MaremaTtnka:»
npeaHa3HadyeHa O W3YYeHHS ~ MaTeMaTUKu B MPOQECCHOHAIBHBIX
oOpaszoBatenbHbIX  opranmzamusax —CIIO, peamusyromux — 00pa3oBaTENlbHYIO
nporpaMMy CpemHero oOmiero ooOpa3oBaHWs B Mpeieliax OCBOCHHS OCHOBHOM
npodeccuonansHoi obpazoBarensHoi mporpammbl CITIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 00IIero o0pa3oBaHWs 10 TIporpaMma TOATOTOBKH CIEIHUAIMCTOB
CpEeIHETOo 3BeHa.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero oOiero
o0pa3oBaHMsl, MPEABABISEMBIX K CTPYKTYpE, COJEPKAaHUIO U pe3yIbTaTaM OCBOCHHSI
y4eOHOW TUCIUIUIMHBI «MaTemaTtnkay, B COOTBETCTBHHM C PekoMeHIaIusIMu 110
OpTraHu3aIK TOJYYCHHS CPEIHETO OOIIero oOpa3oBaHMs B TpeAeiiaX OCBOCHHUS
00pa30BaTeNbHBIX POrPaMM CpeIHEro MmpodeccnoHaIbHOTO 00pa3oBaHus Ha 0a3e
OCHOBHOIO o0miero oOpa3oBaHusi € y4yeToM TpeOoBaHM  (eaepalbHbIX
TOCYJapCTBEHHBIX 00pa30BaTENBHBIX CTAHAAPTOB W IMOJy4aeMOW CIIEIUAIBHOCTH
cpeaHero npogeccuoHaIbHOTO 00pa30BaHMS.

Conepskanue mporpammbl «MaTeMaTHKay HANPABICHO HA JOCTHKCHUE
CICIYIOIINUX LEIICH:
e obecnieueHue CHOPMHUPOBAHHOCTH  MPEJACTABICHUH O  COIHMAIBHBIX,
KYJIbTYPHBIX U UCTOPHUUECKHX (haKTOpax CTAHOBJICHHUS MaTEMaTHKH;
*  obOecnieyenne CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIILICHHUS,
»  obecrieucHre cHOPMHUPOBAHHOCTH YMEHHI IPUMEHSTH TIOJTyYSHHBIC 3HAHUS
NIPH PEIICHUH Pa3INIHBIX 3a/1a4;
* o0ecrieueHne cOPMUPOBAHHOCTH TPEACTABICHUM O MaTeMaTHUKE KaK 4acTH
0O0IIIeUeI0BEYECKOM KYJIbTYpPhl, YHUBEPCAITLHOM SI3BIKE HAYKH, TIO3BOJISIONIEM
OIKCHIBaTh M U3yYaTh PEAIbHBIC MPOLIECCHI U SBJICHUS.

B mporpamMmy BKIIIOYEHO COJEp)KaHUE, HampaBjieHHOE Ha (OPMUPOBAHUE Y
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CTYJIEHTOB KOMIIETEHIINH, HEOOXOMMMBIX i KadecTBeHHOro ocBoeHus OITOIT
CIIO na 6a3ze OCHOBHOTO 00IIEro 0Opa30BaHMs C MOJYYEHUEM CPEIHEr0 OOIIETOo

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

(IIIICC3).



2. O0masi XapaKTepuCTUKA Y4eOHOH JUCHUIIUHBI

«MareMaTuKa»

Marematuka ABIIACTCS byHIaMeHTaIbHOM o011eo06pazoBaTeIbHON
JUCHUIUIMHOM CO  CJOXKMBIIMMCS YCTOWYMBBIM  COJIEp)KAaHHMEM U OOLIUMU
TpeOOBAaHUSAMU K TIOJTOTOBKE 00YUaIOIIUXCS.

B mnpodeccuoHalbHBIX 00pa30BaTENbHBIX OpPraHU3alUAX, PEaTU3YIOIUX
o0pa3oBaTeNbHyI0 MpOTrpamMMy CpenHero oOmero o0pa3oBaHus B Ipeaenax
ocBoenusi OIIOIT CIIO nHa 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs, H3yUCHHUE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH OT  Hpoduis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

[Ipu ocBoenun cneunanbHocTelt CIIO  TeXHMYECKOrO M COLMAIBHO-
HKOHOMHUYECKOr0o mpoduiell mnpodeccuoHaNbHOrO 00pa3oBaHUsA MaTeMaTHKa
uzyuyaercss Oosiee  yriayOJeHHO, Kak mpoduiabHas YyueOHas JAUCHUILIMHA,
YUUTBIBaIOIIAsl crieln(UKY OCBaMBaeMbIX MPOQPECCHI WM CIIEHUATBHOCTEH.

DTO BBIpaXKAETCs B COJACPKAHUU OOYYEHHS, KOJTMYECTBE YaCOB, BBIACISIEMBIX
Ha W3yYEHHE OTHACTBHBIX TEM MPOTpaMMbl, TNIyOMHE HUX OCBOCHHUS CTYJIEHTaMH,
o0beMe U  XapakTepe MPaKTUYECKUX 3aHATUH, BHIAX BHEAyJAUTOPHOM
CaMOCTOATENbHON pabOThI CTYIE€HTOB.

OO1ue 1enu U3ydyeHuss MaTeMaTHKU TPAAUIMOHHO PEaM3yIOTCS B YEThIPEX
HaIPaBICHUSX

1) oO1ee npeacTaBieHre 00 UACSIX U METOJaX MaTEMAaTHKH,

2) MHTEIUICKTYaIbHOE Pa3BUTHC;

3) oBiaieHNe HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSIMUA U YMCHUSIMU;
4) BocIiUTaTeIbHOE BO3/ICHCTBHE.

s TEXHUYECKOTO, COLMAJIBHO-DKOHOMUYECKOT O npoduieit
npodecCUOHAILHOTO 00pa3oBaHUsl BBIOOP IIeJeil cMellaeTcs B MparMaTuuyeckom
HANpaBJICHUHU, TNPEIyCMaTPUBAIOUIEM YCUJICHHE M pPACHIMPEHUE MPHUKIAJIHOTO
XapakTepa HM3yYeHHs MaTeMaTHK{, TPEMMYIIEeCTBEHHOW OpHEHTalluu Ha
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QITOPUTMHUYECKHUI CTHIIb IO3HABATEIHHON JESTEIHHOCTH.

W3ydyeHnne mareMaTukd Kak MpoduibHOM 0011e00pa3oBaTenbHON yueOHOU
JUCHUIUIMHBI, YYUTHIBAIOMIEH Crenu(UKy OCBaMBAEMBIX CTYJEHTaMU Mpodeccuii
CIIO unu cnemuanbsHOocTH CIIO, obecrieunBaeTes:

* BBIOOPOM Pa3IUYHBIX MOJIXO/I0B K BBEJCHUIO OCHOBHBIX MOHSITHI;

* ¢dopMHpOBaHMEM  CHCTEMbl  yYeOHBIX  3ajaHuii,  00ECIEeYNBAIOIINX
3¢ (PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11E€JIEBBIX YCTAaHOBOK;

* 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 o0miell cucTeMbl 3HAHUM: COJAEpPKATEIbHBIE MPUMEPHl HCIOJIb30BAHUS

MaTeMaTHYECKHUX UICH U METOIOB B IPO(PECCHOHAIBHOMN ACITEIBHOCTH;

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

* MPAaKTHYECKOTO HCIIOJIh30BAHUS TMPUOOPETEHHBIX 3HAHWUH W  YMEHUHU:
WHUBUyaIbHOTO YYEOHOTO OIbITa B TOCTPOCHWM MATeMAaTHYEeCKUX MOJIEeH,
BBITIOJIHEHUU HUCCTIEA0BATEIIbCKUX MMPOEKTOB.

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

* aireOpandeckasi TUHUS, BKIIOYAIONIAs CHCTEMAaTH3alluI0 CBEICHUN O YHCTIaX;
U3y4eHUE HOBBIX M O0O0OOIIEHHE paHee HW3YYCHHBIX omepanuii (BO3BeIEHUE B
CTETNIEHb, W3BJCUYCHHE KOpHS, JorapudmupoBaHue, CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHTeHC W OOpaTHBIE K HUM); M3yYEHHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAKCHHHA U
dbopMys; COBEPIICHCTBOBAaHHUE MPAKTUYECKUX HABBIKOB M  BBIYHCIUTEIHLHOU
KyJIbTYpPhI, PACHIUPCHHE M COBEPIICHCTBOBAHHME aJreOpanyecKoro armapara,
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 OCHOBHBIMH HJESMU WU METOJaMU MAaTEMaTUYECKOro aHalu3a B
o0bemMe, TIO3BOJISIONIEM HCCIENOBaTh OJJIEMEHTapHble (yHKUMM ©  pemaTh
IpoCTeiIre TeoMeTpudecKkue, PU3nIeckue U Jpyrue MpuKiIaIHble 3a/1a4H;

® IMHUS YpPAaBHEHHMM M HEPABEHCTB, OCHOBAaHHAas HAa TIOCTPOCHUU U
UCCJIEIOBAHUM MATEMATHYECKUX MOJEINIEH, NepeceKaroasics ¢ aareOpandeckoi u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSIMH M BKJIIOYAIONIAsh  pa3BUTHE U
COBEPILICHCTBOBAHUE TEXHUKU anredpanueckux mnpeoOpa3oBaHUN i pPEIICHUS
yYpaBHEHUH, HEPABEHCTB W CHUCTEM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH H
UCCJIEN0BATh MPOCTEUIINE MAaTEMaTUYECKUE MOJCIIH IPU PEUICHUU MPHUKIAJIHBIX
3aJa4, 3aJ]a4 U3 CMEXHBIX U CIIEHUATbHBIX JUCIUILINH;

® TEOMETpUYECKas JHMHMS, BKIIOYAOUIas HArJIsAHbIE NPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U U3YyYEHHE UX CBOICTB, (POPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPAa)KEHUS, Ppa3BUTHE  CHOCOOOB  T'€OMETPUUECKUX
U3MEPEHU, KOOPIMHATHOI'O BEKTOPHOTO METO/IOB JIJISl PEIICHUS] MATEMaTHYECKUX U
MPUKIIAAHBIX 337124,

* CTOXaCTUYeCKas JIMHUS, OCHOBaHHAsl Ha Pa3BUTUU KOMOMHATOPHBIX YMEHU,
MPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY>KaIOILIETO
Mupa.

VYyeOHbIl MaTepualn MPEeACTaBICH B (opMe YepeAyIolIerocs: pa3BepThIBaHUS
OCHOBHBIX COJIEpKATEIIbHBIX JUHUN (anrebpanyeckon, TEOPETUKO-
GyHKIIMOHATBLHOM, ypaBHEHUN M HEPABEHCTB, T€OMETPUUECKOM, CTOXaCTUYECKOM),
YTO MO3BOJISIET THOKO MCIOIb30BaTh UX PACIOJIOKEHNE U B3aUMOCBS3b, COCTABIISATh
KaJICHTApHBIA TUTaH, T0-pa3HOMYy uepeays ydeOHble TeMbl (TJIaBbl Y4eOHHUKA),
yuuThiBas npoduib npodeccuoHaIbHOro 00pa3oBaHus, CleUU(PUKY OCBarBaeMOM
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
aTTecTalnuu cTyaeHToB mpoiecce ocBoenus: ocHoBHOU OIIOIT CIIO ¢ nonyuennem

CpeaHero oo1iero oopa3oBaHuUsl.



3. MecTto y4eOHOIl TMCHUILIMHBI B y4e0HOM IJIaHe

YyeOnass aucruumaa «MaremaThkay — SBIACTCS  yU4EOHBIM — MPEAMETOM
oOs3aTeNbHONM TpenMeTHOM obOnactu «Marematnka u uHpopmatukay OI'OC
CpeaHero o01ero 0opa3oBaHuUsl.

B yue6nbix mnanax IIICC3 yuebnas mucnuminHa «MaTeMaTHKa» BXOIUT B
cocTaB OOHMX 001e00pa3oBaTeNbHBIX YUYEOHBIX JUCIUIUINH, (POPMHUpPYEMBIX W3
o0si3aTenbHBIX npeaMeTHbIX obnacteit @I'OC cpennero ob1ero oopasoBanus, s
cnermanbHocTeir  CIIO  cootBercTByromiero mnpoduis npodecCuoOHaIbHOTO

oOpa3oBaHUs.
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4. Pe3yJbTaTbl OCBOCHHUS YU4EOHOM JUCHUTIIMHBI

OcBoeHue cojepkaHus yueOHOU AUCUUILIMHBI «MaTtemaTrkay oOecreuynBaeT

JOCTHXKCHHEC CTYACHTAMU CICAYIOLIUX pe3yibmanoe.

* JIUYHOCHMHDIX.

* chOpPMHUPOBAHHOCTh TPEACTABJICHHA O MaTeMaTHUKe KaK YHHBEpPCATHLHOM
A3bIKE€ HAyKH, CPEJICTBE MOJICIUPOBAHUS SIBIICHUM U MPOLECCOB, UACIX U METOAaX
MaTeMaTHKH,

* TIOHMMaHHE 3HAYMMOCTH MAaTEMAaTUKH JJIsl HAyYHO-TEXHUYECKOro Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTeéMaTHKE KaK K 4YacTH OOIIeYeIOBEUECKOM
KYJbTYpbl 4YE€pe3 3HAKOMCTBO C MCTOPHEH pPa3BUTHUS MATEMaTHUKH, HBOJIOIUEH
MaTEeMaTHUYCCKUX UCH;

* pa3BUTHE JIOTHYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAKECHUS,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAUMOM
1 Oyayiel mpodecCuoHaaIbHON IeATeIbHOCTH, IS MPOJIODKEHUST 00pa30BaHUs
U caMo0Opa30BaHus;

* OBJAJCHUE MATEMAaTUYECKUMM 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHOM KU3HU, JIJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUILIMH U
JTUCHUIUIMH MPOo(ECCHOHATBHOTO IIUKIIA, JJIsl TIOJIydeHUs 00pa30oBaHusl B 00J1acTsIX,
He TpeOyIoUUX YriyOJIeHHON MaTeMaTUYeCKON OATOTOBKH;

* TOTOBHOCTH M CIIOCOOHOCTBH K 00Opa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSKEHUU BCEH )KU3HU; CO3HATEIIbHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa3o-
BAaHMIO KaK YCJIOBHIO YCIICITHOW MpodecCHOHaIBHON 1 00IIECTBEHHOMN JIeAT-HOCTH,;

* TOTOBHOCTH U CIHOCOOHOCTH K  CaMOCTOSITEIBHOW  TBOPUYECKOW U
OTBETCTBEHHOU AEATEIIHbHOCTH,

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

* OTHOIIIEHHE K MPO(heCCUOHATBHON IEATETLHOCTH KaK BO3MOXKHOCTH y4aCTUS
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B PCHICHHWU JIMYHBIX, O6H.[€CTB€HHBIX, TOCYyAapCTBCHHbIX, O6IHeHaI_[I/IOHaHLHBIX

npobiieM;

MemanpeomMen HuixX:

* YMEHHE CaMOCTOSATEIBHO ONPEACIIATH LU ACSATEIbHOCTA U COCTABIISITH MIAHbI
NESTEIIbHOCTH; CaMOCTOSITEJIBHO OCYILIECTBIIATH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl IS
JOCTUKEHUS TIOCTABJICHHBIX 1I€JIEN U pealI3allii IJIAHOB JIEATEIbHOCTH; BEIOMPATh
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALMSIX;

* YMEHUE MNPOAYKTUBHO OOIIaThCS M B3aUMOJCHCTBOBATH B  IPOLECCE
COBMECTHOM  JEATENIBHOCTH,  YYWTHIBATh  MO3ULUU  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 MPAaKTHYECKUX 3a/ad,
IIPUMEHEHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHHS;

* TOTOBHOCTh U  CIOCOOHOCTh K  CAMOCTOSITEIbHOM  MH(OPMAIMOHHO-
MO3HABATEJIbHON J€ATEIbHOCTH, BKIIOUasd YMEHHE OPUEHTHUPOBATHCS B PA3IUUYHBIX
UCTOYHUKAX HMHQOpPMAIMHM, KpPUTUYECKH OLEHHWBATh U  HHTEPIPETHUPOBATH
MH(OPMAIUIO, TOJIYYAEMYIO U3 PA3JIUYHbIX HCTOYHUKOB;

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

* BIaJICHUE HABBIKAMM  TO3HABATEJIBbHONM  pedJeKkcud Kak  OCO3HaHMs
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX IIPOLIECCOB, HX pE3YyJbTaTOB H
OCHOBAHMI, TPAHUIl CBOETO 3HAHUS W HE3HAHWS, HOBBIX MO3HABATENIbHBIX 3a/1ay U
CPEICTB ISl UX JOCTHIKEHHS,

* 11eJIEyCTPEMJICHHOCTh B MOMCKAX W MPUHITHH PELICHUM, COOOpa3uTEIbHOCTh U
WHTYHUIUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX  MPEJICTABICHUN; CIHOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TapMOHUIO MUPA;

npeomMemHuIX:
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* chOPMUPOBAHHOCTH MPEICTAaBICHUI O MaTeMaTHKE KaK YacTH MHPOBOM
KyJbTYpPbl U MECTE MaTEeMAaTUKH B COBPEMEHHOM ITUBUIIM3AIIMH, CTTIOCO0aX OMUCAHHUS
SIBJICHUM peajbHOIO MUPA HA MAaTEMATHYECKOM SI3BIKE;

*  c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHYECKHX MOHATHSIX Kak
BOKHEHIINX MATEMATHYECKUX MOJEIAX, ITO3BOJSIOIIMX OIKUCHIBATH W HM3y4aTh
pa3Hble MPOLECCHl W SBJICHUSA, IOHHMMAaHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO
ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

* BIAQJCHUE METOAAMM JOKa3aTeIbCTB M AJTOPUTMOB PEUICHUS, YMEHUE HX
IIPUMEHSITh, TPOBOJINUTH JI0KA3ATENIbHBIE PACCYKIECHUS B XOJI€ PELICHUS 3a4a4;

* BJIAJICHUE CTAHAAPTHBIMU IIPUEMAMU PELICHUs PAllMOHAIBHBIX U UPpALMOHA-
JIBHBIX, IIOKA3aTEJIbHBIX, CTEICHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUN U Hepa-
BEHCTB, UX CHCTEM; HMCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM
YUCJIe I [IOUCKA ITyTH PELICHUS PELICHUs YPAaBHEHUN U HEPABEHCTB;

* c(pOPMHUPOBAHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MOHATHSAX
MaTeMaTHYECKOTO0 aHaJn3a U UX CBOMCTBAaX, BIAJECHUE YMEHUEM XAPAKTEPU30BaTh
noBesneHue (YHKUUN, HCIOJIb30BAHUE TMONYYEHHBIX 3HAHUM 17 ONUCAaHUS U
aHaJIM3a peAIbHBIX 3aBUCUMOCTEN;

* BIJAJCHUE OCHOBHBIMM MOHATHSAMHM O IUIOCKMX W IIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, X OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTh YMEHHMSI
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;

* chOPMUPOBAHHOCTh MPEACTABICHUN O MpOLECCaX M SIBICHUSAX, MUMEIOIINX
BEPOSITHOCTHBIN XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM MHpE,
OCHOBHBIX TOHATHAX JJIEMEHTAPHOU TEOPUM BEPOSATHOCTEM; YMEHHMM HAXOAUTH U
OLICHWBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITHMI B MNPOCTEHIINX MPaKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYaWHBIX BEJINYUH;

* BJIAJICHUE HABBIKAMM HCMOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrPAMM

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

Beenenue
MaremaTuka B HayKe, TEXHUKE, IKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHSAX U
MPAKTUYECKOM JIeSITENbHOCTH. [lenun 1 3a1aun n3y4yeHus MaTEMAaTUKU 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 CTENEHM M3 YHClIa U UX CBOWCTBA.
CrenmeHn ¢ palMOHAJbHBIMM  [OKa3aTelnsiMU, UX CBoMcTBAa. (CTenmeHu ¢
NEUCTBUTEIBLHBIMI  ITOKa3aTreaMu. Ceoucmea cmenenu ¢ OeucmeumeibHbiM
noxasamenem.

Jlorapu¢pm. Jlorapugm umcaa. OCHOBHOE JIOrapu(pMUUECKOE TOXKIECTBO.
JlecstTuunble U HaTypalibHble jorapudmel. [IpaBuna aeicTBuil ¢ jorapudpmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

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

Ilpakmuueckue 3anamus

Apudmernueckue ACHUCTBUS HaJ 4YUCIAMU, HaXOXJACHUE MPUOIMKEHHBIX
3HAUEHUW  BEJIMYMH W  TOTPENIHOCTEW  BbIYMCICHUN  (a0CONIOTHOM M
OTHOCHUTEJIHO ), CPABHEHUE YMCIIOBBIX BBIPAKECHHUIA.

Brruncnenue u cpaBHeHME KOpHEN. BrINIOIHEHHE pacyeTOB ¢ paaruKaJaMHu.

Pemienne uppanuoHaibHBIX ypaBHeHUW. HaxokaeHue 3HAUEHUW CTEIEHEU C
pauuoHanb-HbIMU  moka3arensiMu. CpaBHeHue creneHeil. I[IpeoOpazoBanus
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BBIPAXEHNH, COAECPKAIINX CTENEHU. PeleHne noka3areybHbIX yPaBHEHHMN.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil Jnorapupma IO MPOU3BOJBHOMY OCHOBAHHUIO.
Ilepexox OT OAHOrO OCHOBaHMS K JpyroMy. BblunciieHHME W CpaBHEHHE
norapudmos. JlorapupmMupoBanre U NOTEHIUPOBAHUE BBIPAKECHU.

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

Jorapu(pMUUECKUX YpaBHEHHI.

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

KOTAaHI'CHC 4YHCJIa.

OcHoBHbBIE TPUTIOHOMETPHYECCKHUE TOKACCTBA

®opmynsl npuBeaeHus. Popmyinsl cinoxeHus. Popmyiibl yIBoeHUsT Popmyivl

NOJIOBUHHOZO0 Yena.

IIpeoOpa3zoBaHusi NpOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHUI
[IpeobpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKUIMA B MPOU3BEACHUE U
IPOU3BENEHUSI B CYMMY. BwipasiceHue mpuecoHoMempuueckux @yuKkyuil uepes

MAaHeeHC noJ106UHHO2CO0 aApcyMeHma.

TpuroHomerpuvyeckue ypaBHeHHUsI U HEPABEHCTBA
[Ipocreitmue TPUTOHOMETPUYECKHUE YPaBHEHUS. IIpocmetiwue
MpuUcoHOMempuyecKue HepaseHcmad.
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, TMpeoO0pa3oBaHWE CyMMbl TPUTOHOMETPHUYECKMX (PYHKIMHA B

MPOU3BECHUE, TPEoO0pa30BaHNEe MPOU3BEACHHUS TPUTOHOMETPUUECKUX (DYHKUIUH

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

APKTAHT'CHC.

DYyHKUMH, UX CBOICTBA U IPaQuKH
@Oynknuu. O0IacTh ONpeNeTeHUsT U MHOKECTBO 3HAUYCHM; rpaduk (QyHKIUH,
nocTpoeHue rpad@ukoB GyHKIUN, 3aJJaHHBIX PA3TUYHBIMUA CTIOCOOAMH.

CaoiicTBa GyHKIuMn. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD,
OTPaHUYECHHOCTh, TEPUOAUYHOCTh. [IpoMexyTKkM Bo3pacTaHusi W yOBIBaHMS,
HauOoNblllee ¥ HaWMEHBIIEe 3HAYEHHUsS, TOYKH OKCcTpemyMa. ['padudeckas
uHTepnperanus. [lpumepsl GYHKIHOHATBHBIX 3aBHCHUMOCTEH B  PEAIbHBIX
mpolieccax u sSBJIeHUsX. ApudmeTndeckue onepanuu Haj GyHKIUSIMH.

Cnoxnas QyHkuus (komnosuius). [lonamue o HenpepvieHocmu QyHKYUU.
Oo0patuble pynkunu. Obnacms onpedeneHus u 00J1ACMb 3HAYEeHUl 0OpPaAmHOU

dyukyuu. I pagpux oopamnoti pyrkyuu.

CTeHeHHble, Nnora3aTeJibHbIC, Jlorapn(l)anecmle U TPUTOHOMETPHYECCKUE

¢pynkunu. O0paTHbie TPUrOHOMeTPHUYEeCKHE PYHKIIUN

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust  rpadukoB.  [lapamiensHblii  MEpeHOC,  CUMMETPHS
OTHOCUTEIBHO OCEH KOOpAWMHAT M CHMMETPHUS OTHOCHTEIILHO Hadaja KOOpIWHAT,
CUMMETPHSI OTHOCHTEIIBHO TPSIMOW Y = X, pacTsDKEHHE W C)KaThe BJOJIb OCEi
KOOpJIMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEXIy MEPEMEHHBIMU B PEATbHBIX MPOIECCax W3
CMEXHBIX auctuiumH. Onpenenenve Gyuknmid. [ToctpoeHne n dteHUEe rpaduKoB

¢bynkuuid. UccnenoBanue ¢pynkuuu. CBOMCTBA TMHEHMHON, KBAAPATUYHOM, KyCOYHO-
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JUHEHMHONW U JApoOHOo-nuHelHOW ¢(yHkuuid. HenpeppiBHbIE W TepUOAUYECKUE
¢ynkun. CpoiictBa M TpaduKu CHHYCa, KOCHHYCA, TaHT€HCA WU KOTAHTEHCA.
OOpartubie QyHkIMU U ux rpadguku. OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIUU.
[IpeoOpazoBanus rpaduka ¢yaknuu. ['apmonmueckue kosebanus. [IpukiamHbie
3aJlayi.

[ToxazarenbHble, TOTapuPMUUIECKIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS U

HepaseHcmed.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBareabHocTu. CrocoObl  3alaHWsi W CBOMCTBA  YHUCIOBBIX
IIOCJIEIOBATEILHOCTEM. Ilonamue 0 npeoeie nocn1e008amenbHOCmU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008AMENbHOCIU,
CymMupoBaHue MOCien0BaTeNbHOCTeN. 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, dYacTHble. [IpOW3BOJHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIUA. [[pumMeHneHre mpou3BoIHON K UCCIeA0BaHUI0 (DYHKIIUNA U
MOCTPOCHUIO TpadukoB. [lpouszsoonvie obpamuol @OYHKYUU U KOMNOZUYUU
@dyukyuu.

[IpuMepbl UCMONB30BAHUSL MPOU3BOJHOW JJISl HAXOXKJICHUS HAWITYYILEro
pellleHUs B NMPUKIAAHBIX 3a1adax. Bropas mpous3BojHas, €€ reOMETPUYECKUN U
dbuznyeckuii cmbici. HaxoxaeHune cKkopocTH i mpolecca, 3aaHHoro GopMysoin u
rpadukom.

IlepBooOpa3nast u uHTerpaJ. [IpuMeHeHne ONMpeaeNIeHHOr0 UHTErpana Ajist
HAXOXJCHUS IUIOIAAM KpuBOJMHEWHOW Tpaneuun. Dopmyna Herorona—
Jleitoauma. [Ipumepsl mpu-MeHEeHUsI UHTETpaia B (PU3UKE U TEOMETPUH.

Ilpakmuueckue 3anamus

Yucnosas IIoCIacaA0BaTCIbHOCTD, CIIocoOBI €€ 3adaHusi, BBIYMCJIICHHS YJICHOB
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nocnenoBarenbHocTd. [lpenen mocnegoBarensHOCcTH. beckoHeuHo yObIBaromias
reoMeTpUYECKasi IPOrPeCCHs.

[IponsBoaHass: MEXaHUUECKUN U TEOMETPUUYECKHUI CMBICI IIPOU3BOJIHOM.

VYpaBHeHue KacatenbHOW B oOmeM Buzae. IlpaBmiia u  Qopmyinsl
muddepeHnupoBanus,  TabnWIla  TPOU3BOAHBIX  DJIEMEHTAPHBIX  (YHKIIUH.
HccnenoBanne QyHKIMHA ¢ TOMOMIbIO MPOM3BOAHON. Haxokaenue HanOOIbIIETO,
HAaUMEHBIIIETO 3HAYEHUS U SKCTPEMANIBbHBIX 3HAUYCHUHN (PYHKIIUH.

HNurterpan u mnepBoobOpasHas. Teopema Hprorona—IJleionuna. Ilpumenenue

HHTCTpPaJia K BBIYUCIICHUTIO CI)I/I3I/I‘-IGCKI/IX BCJINYHH U HJIOHlaI[eﬁ.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMsT M CHCTeMbl YpaBHeHHM. PanyoHanbHBIE, HpPpPALMOHAIBHBIC,
II0KA3aTEJIbHBIC U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MpUEMBbl UX peleHus (pa3joKEeHWEe Ha MHOXKHUTENH, BBEIACHHE
HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA, TpadUUeCKUIl METON).
HepaBencrBa. PanvoHanbHBIE, HMpPpPALMOHAIBHBIE, IOKA3aTEIbHBIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnoab3oBanue cBOMCTB M rpapukoB (GyHKUMHA NOPU PelICHUU
YPaBHEHUIl U HepaBeHCTB. MeTo uHTEpBayoB. M300paxeHue Ha KOOPAMHATHON
IIJIOCKOCTU MHOXECTBA PELICHUN YPaBHEHUW U HEPABEHCTB C ABYMs IIEPEMEHHBIMU
U UX CUCTEM.
Ilpuknaonwvie 3a0auu
IIpuMeHeHne MaTeMaTHYECKUX METOIOB [l PELICHUS COAEPKATENbHBIX 3a7a4
U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.
NuTepnperanus pe3yibraTa, y4eT peaabHbIX OTPAHUYEHUM.
Ilpakmuueckue 3anamus
Kopuu ypaBHenuit. PaBHocuiabHOCT,  ypaBHeHHil. I[IpeoOpasoBanue

ypaBHeHHIl. (OCHOBHBIE TIPUEMBI peElIEHUA ypaBHEHUW. Pemienue cucrem
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ypaBHeHud. Mcmonb3oBaHue CBOWCTB U rpadukoB (yHKUUN [UIs1  pelieHus

YPaBHEHUW U HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN

DJIeMeHThl KOMOUHATOPUKHU
OcHOBHBIE TTOHATHSI KOMOWHATOPUKH. 3a/1a4d HA TIOJICYET YMCIIAa pa3MEIIeHUH,
MEPECTaHOBOK, coueTaHui. Pemienue 3amgad Ha nepebop BapuaHToB. 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 xapakxmepucmuku OUCKPEMHOU CAVYAUHOU GelUUUHBL.

Tousamue o 3akone 6onvuiux yuces.

JJIeMEeHTbhl MATEeMATHYEeCKOM CTATHCTUKH
[IpencraBnenne AaHHBIX (TaONHIBI, OUArpPaMMbl, TpadUKH), 2eHepalbHAs

COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe, meduaua. Ilonamue o
3a0ayax mamemamui4eckou CmamucmuKy.

Pewenue npakmuueckux 3a0ay ¢ npumenenuem 8eposimHOCHHbIX MEMOoO0s.

Ilpakmuueckue 3anamus

Hcrtopust pazBuTHsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTATUCTUKH U HX
poJib B pas3lMyHbIX cdepax UeloBeueCKOW Kku3HenesTenbHocTH. lIpaBuna
KOMOMHATOpUKHU. Pemenne KoMOMHATOpPHBIX 3amad. Pa3MelneHus, codeTaHus u
nepectaHoBkU. bunoMm Herorona u tpeyronsHuk [lackans. Ilpuknagueie 3agayu.

Kitaccuueckoe omnpeznesieHME BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpPEMA O
CyMM€ BeEpOSTHOCTEW. Bbruncienue BeposTHocTed. [lpukiamHele  3amadu.

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

B3anmHOe pacnonokeHue ABYX NpsIMBIX B IpocTpaHcTBe. llapamienbHOCTH
npsAsMor M miIockoctu. IlapamnensHOoCTh MUIOCKOCTEN. [lepneHauKynsIpHOCTH
NpsIMOM M IUIOCKOCTH. [leprneHnuKysip M HaAKJIOHHAs. YTOJI MEXAy MNpPAMOA U
IJIOCKOCTBIO. JIByrpaHHBIN yTroJl. YTOJ MEXIy INIOCKOCTAMH. [lepnenauKynsipHOCTh
JIBYX IUIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3oBaHusl MPOCTPAHCTBA: MMapaliedbHBIN TEpeHoc,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[lapamnensHoe mnpoekTUpoBaHUE. [L1owaob oOpmo2oOHANBbHOU  NPOEeKYyUU.

N300pakeHne mpoCcTpaHCTBEHHBIX QUTYD.

MHOrorpaHHUKH

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

IIpusma. Ilpsmas u  wmaxaonnasa  npusma. llpaBunbHas  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,

JOJICKadIpe U MKOCAdPEL).

Tesa 1 MOBEPXHOCTH BpallleHUA
[Humuaap W KoHyc. YcedeHHbIH KoHyc. OcHOBaHHME, BBICOTA, OOKOBas
MOBEPXHOCTh, 0Opasyroiias, pazpepTka. OceBble CEUCHUS U CEUCHMUs, apaJIeTbHbIE
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 THpamMuIbl W KOHyca. DopMysbl  IUIOMIAH
MOBEPXHOCTEH UIMHPA U KoHyca. DopMyIibl 00beMa Iapa U Mouaau 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.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasiokeHne BEKTOpa IO HANpPaBICHUAM. YTOJ
Mexnay IByMs BekTropamu. I[Ipoexknmst Bexkropa Ha ocb. KoopauHatel BekTOpa.
CkansipHOE IPOU3BEICHUE BEKTOPOB.
Hcrnonb3oBaHue KOOPAMHAT M BEKTOPOB IIPU PEIICHHMM MAaTEMaTUYECKUX U
IPUKJIAJAHBIX 337a4.
Ilpakmuueckue 3anamus
[Ipu3Haku B3aMMHOIO PACIOJOXKEHHUS MPAMBIX. YTOI MEXKIY HPSAMBIMU.
B3anmHOe pacnonokeHue npsMBIX U IUIOCKOCTeN. [lepnenaukynsap u HakJIOHHAs K
IUIOCKOCTH. YTOJ MEXKAYy TNPAMOM M IUIOCKOCThIO. TeopemMbl O B3aMMHOM
PacnoJIOKEHUH NPSAMOM U TUIOCKOCTH. TeopeMa o Tpex MepreHIuKyiIspax.
[Ipr3Haku M CBOKCTBA NApaUICNIbHBIX W MEPIEHANKYISIPHBIX IIOCKOCTEM.
PaccTostHue OT TOYKM O IIOCKOCTH, OT HPSIMOM O IIOCKOCTH, PACCTOSIHHE
MEXIYy IUIOCKOCTSMM, MEXAY CKPEUIMBAIOIIUMHUCS  TMPSAMBIMH,  MEXIY
IPOU3BOJIBHBIMU (DUTYpaMU B POCTPAHCTBE.
[TapamienbHOE MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema o niowaou
OPMO2OHANLHOU ~ NpPOeKyuu  MHO20Y20dbHuUKa.  B3anMHOE  pacmHoJIOkKEHUE
IPOCTPAHCTBEHHBIX QUTYD.

Paznmuunbie Buabl MHOTOTpaHHUKOB. WX m3o0paxkenus. CedeHus, pa3BEpPTKU
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MHOrOrpaHHukoB. [Inomaae moBepxHocTH. Buapl cuMmmerpuidi B IMPOCTPAHCTBE.
CuMmMmeTpus Tesl BpAIlEHWs W MHOTOIPAaHHHUKOB. BplunciieHHe muioniaied Hu
00BEMOB.

Bekropel. /[lelictBus ¢ Bexkropamu. JlekaproBa cucremMa KOOpPIHWHAT B
MPOCTPAHCTBE. YPABHEHHE OKPYXKHOCTH, cdepbl, TIIOCKOCTU. PaccrosHue mexmy
ToukaMu. JIeHCTBHUA C BEKTOpaMH, 3aJaHHbIMU KoopauHatamu. CKaisipHOe
IIPOM3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHME TPSIMOM M IUIOCKOCTH.
Hcnonb30BaHrEe BEKTOPOB IIPH 10KA3ATEIBCTBE TEOPEM CTEPEOMETPUMU.

Jns BHEAyIWTOPHBIX 3aHATHNA CTYAEHTAM HApsAy C pELICHUEM 3a1ad |
BBIIOJIHEHUS IIPAKTUYECKUX 3a1aHUI MOKHO IIPEIOKUTH TEMBI
UCCIIEIOBATENbCKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTIEIBHBIX
MEJKUX 337a4 M YOPAKHEHUA NPEeaiararoTCsl CIOKETHBIE 3aJaHus, TPeOyrolue
JUIUTEIBHON pabOThl B paMKax OJHOW MaTeMaTUYECKOW CUTyallud. DTU TEMbI MOTYT
ObITh KaK WHAMBUIYAJIbHBIMU 33JaHUSIMHU, TaK W TPYNIIOBBIMU I COBMECTHOIO

BBITTOJIHCHUA UCCIICIOBAHUA.

Ilpumepnvie memot peghepamos (00K1a008), uccied08amenbcKux RPOEKmos
» HenpepriBHBIE MpOoOH.
* [IpyuMeHeHHe CI0KHBIX ITPOLIEHTOB B 3KOHOMHUYECKUX pacyeTax.
* [TapannenbHOE MPOEKTUPOBAHUE.
* CpelHrE 3HAYEHHUS U X IPUMEHEHHUE B CTATHUCTHKE.
* BexTopHO€ 3a1aHK€e NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
* Clio’keHHEe TApMOHMUYECKUX KOJICOaHUH.
* I'padmyeckoe pelieHrne ypaBHEHUI 1 HEPABEHCTB.
* [IpaBrIibHBIE U TIOJYPABUIIBHBIE MHOTOIPAHHUKH.
* Konnueckue ceueHust 1 UX TPUMEHEHUE B TEXHHKE.
* [Tonstue nuddepennnana u ero NpUI0KEeHHs.
* CxeMbl TOBTOPHBIX MUCIIBITAHUN bepHyIun.

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

[Ipu  peanmmuzanmuu  cojepkaHus  oOmieoOpa3oBaTeNbHON  yuyeOHOM

mucuuiuinabl  «Matematukay B npeaenax ocBoeHus OIIOII CIIO mo

mporpamMmam MmoATrOTOBKH CIICHUAIIMCTOB CPCAHCTO 3BCHA I10 CIICHUAJIBHOCTAM

CIIO TexXHUYECKOTO U COMMAITBHO-IKOHOMUYECKOTO TIpoduieit

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

npakmuyeckue sanusamus, — 234 vaca,

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
KoopauHatel 1 BEKTOpPBI 16
OCHOBBI TPUTOHOMETPUH 31
OyHKIMU U Tpauku 18
MHOrorpaHHHKHU U KpYyTJIbIE TEJa 26
Hauana maTematuyeckoro aHaamnsa 24
WNHuTerpan u ero npuMeHeHue 15
DJIEMEHTBI TEOPUU BEPOATHOCTEN U MATEMAaTHUECKON 15
CTaTHUCTUKH

VYpaBHEHUS 1 HEPABEHCTBA 20
Hmozo 234

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ 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, IKOHOMHUKE,
MH()OPMAIIMOHHBIX TEXHOJIOTHSAX U IPAKTHYECKOH JIeATETHhHOCTH.
O3HakoMIJICHHE C LIEJIIMH U 33/1a4aMU U3yYEHUs MAaTEeMAaTUKU TP OCBOCHUU
crneranpuocte CI1O

AJITEBPA
Passutue Brimonnenue apudmeTndeckux IeHCTBUN Hal YUCIIaMU, COUETasi YCTHhIE U
NOHATHA MMUCbMEHHBIC PUEMBI.
0 YHCcJe

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

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

KopHu, crenenu,
Jorapudmsi

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

DopMyIMpOBaHUE ONIPENEICHUS KOPHS U CBOMCTB KOpHEW. Boruncinenue u
CPaBHEHHE KOPHEMW, BBINIOJIHEHUE IPUKUAKY 3HAYCHHS KOPHSI.
IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
paauKabl

Brimonaenue pacueToB 1o popmysaM, CoAepKaIUM paJuKaibl,
OCYILIECTBIISISE HEOOXOUMbIE TIOJICTAHOBKH M MPEoOpa3oBaHMsL.
Omnpenenenre paBHOCUIBHOCTH BBIpAXKEHU ¢ pagukaiamu. Pemenue
HppalMOHANIbHBIX YPaBHEHUH.

O3HaKOMJIEHHE C IOHSTHEM CTETIEHU C ACHCTBUTEIbHBIM ITOKA3aTEIEM.
HaxoxxaeHue 3HaueHul cTeneHu, UCI0b3ysl IPH HE0OXOMMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

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

@opMyIMpOBaHHUE CBOWCTB CTENEHEN. Bruncnenue crenenen ¢ pa-
LIMOHAJIHBIM [10Ka3aTeJIeM, BHIIIOJHEHUE MPUKUIKY 3HAYEHUS CTe-

IIEHH, CPAaBHEHUE CTEIICHEN.

ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, CO/lepKa-

IIUX CTENIEHH, IPUMEHSSI CBOMCTBA.

Pemenue nokasarenbHbIX ypaBHEHHI. -

O3HaKoOMJIEHHE C IPUMEHEHNEM KOPHEW U CTETIEHEN IIPU BBIYMCIIE-

HUU CPEHUX, ACIEHUH OTPE3Ka B «30JI0TOM ceueHumn». Pemenne
MPUKJIAIHBIX 33]1a4 Ha CJI0)KHbBIE MPOIIEHTHI
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IIpeoOpa3oBanue
ajiredpanvecKux
BbIPAKEHHH

BrimonHeHne npeoOdpa3zoBaHuil BRIPAKECHHM, MpUMEHEeHHE (PopMyII,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JIOrapu(MOB.
Onpenenenue 00IACTH JOMYCTUMBIX 3HAUCHH JTOTapu(pMUIECKOTO
BeIpakeHUs. Perenne norapuMu4yeckux ypaBHEHHH

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC IOHATHSA

W3y4yeHne paguaHHOIO METO/la U3MEPEHMsI YIJIOB BPAICHUS U UX CBS3H C
rpaaycHoil mepoil. M3o0paxkeHMe yIrioB BpallleHHsT Ha OKpPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

®opMynupoBaHHE ONPEACICHUNH TPUTOHOMETPUYECKUX (QYHKIUH IS
YIJIOB IIOBOPOTAa M OCTPBIX YIVIOB IPSAMOYTOJIBHOTO TPEYrOJIbHUKA H
00BsICHEHUE UX B3aUMOCBS3H.

OcHOBHBIE TPHUTO-

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPUUYCCKHUX TOXACCTB JJI1 BBIYHUCIICHUS

HOMeTpHYeCKHUe 3HaYEHUI TPUTOHOMETPUUECKHUX (QYHKIUH 11O OJTHOM U3 HUX

TOK/AeCTBA

IIpeo6pa3oBanus | V3yueHue oCHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYJIbI CIOXKEHUS,
npocrefmux YIIBOCHHUS, IPEOOPa30BaHMsI CyMMbI TPHTOHOMETPHUYECKUX (DYHKIUN B
TPUTOHOMETPUH- | IIPOU3BEICHUE U MPOU3BEACHMS B CYMMY U IPUMEHEHHUE [TPU BBIYMCICHUU

UYCCKHX Bblpa)l(eHl/lﬁ

SHAYCHUA TPUT'OHOMETPHUICCKOI'O BBIPAKCHHA U YIIPOILICHUA €TO.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHN TOUYEK HA €IMHUYHOU
OKPYKHOCTH M IIPUMEHEHHE UX I BBIBOAA (POPMYIT IPUBEICHHUS

IIpocreiimme Pemenne mo dopmynaMm U TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIINX
TPUTOHO- TPUTOHOMETPHUECKUX YPaBHEHHIA.
MeTpHYecKHue [IpumeneHue oOOMMX METOAOB pELICHUS YpaBHEHWH (NpHUBeIEHUE K
YPaBHeHHUA H| JINHEHHOMY, KBaJpaTHOMY, METOJ| Pa3jIOkKEHUs Ha MHOXXMUTEIU, 3aMEHBI
Hepagencmea MIEPEMEHHOI) NP PELIeHUH TPUTOHOMETPUUECKUX YPABHEHUH.
YMeHue orMedaTh Ha Kpyre pemieHus MpoCcTEeHINX TPUTOHOMETPUYECKUX
HEPABEHCTB
Apkcnnyc, O3HaKkoMIIEHHE C HOHﬂTVI/IeM 00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIMH.
APKKOCHHYC, N3ydeHune onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca

APKTAHI'CHC YACJIa

yucia, GopMyIMpPOBaHUE UX, U300pakeHUE Ha €IMHUYHON OKPY>KHOCTH,
IIPUMEHEHHUE ITPU PEILICHUN YPAaBHEHUIN

®YHKIIUA, UX CBOUCTBA U TPA®UKH

DyHKIUH.
Ilousitue o
HENpepbIBHOCTH
pyHkumnu

O3HaKOMJIEHHE C IOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE C MOHSATHEM TpaduKa, OIpeneieHHe NPUHAIEKHOCTY
Toukn Tpaduky ¢yHkuun. OmnpeneneHue 1o (GopMmylie MPOCTEHIIeH
3aBHCHUMOCTH, BuAa ee Trpaduka. Bolpaxkenue mno ¢opmyne OIHOH|
IIEPEMEHHOI uepes Ipyrue.

O3HakoMmIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBAaHUE €TO.
Haxosxnenue o6iacTu onpeeieHns 1 00JacT 3HaYeHU QyHKIUH
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CpoiicTBa
(pynxuum.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(GyHKUMOHAIBHBIX
3aBHCHMOCTEH B

O3HakomiieHHMEe C npuMepamMud (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B
peaNbHBIX IIPOLIECCAX U3 CMEKHBIX TACLHUILINH.

O3HaKOMJIEHHE € JJOKa3aTeIbHBIMU PACCYXIEHUSIMHU HEKOTOPBIX

CBOWCTB JIMHEHHON M KBaApAaTHYHON (DYHKIMMNA, TIPOBEICHUE UCCIICIOBAHUS
JUHEWHOW, KYCOYHO-JIMHEHHOH, JIpOOHO-TMHEHHOM M KBaJpaTHYHOM
¢byHkuui, nocrpoenue ux rpaguxos. IlocTpoeHne u ureHue rpapukos

bynkuumii. UccnenoBanue GyHKIINUH.

peajbHbIX CocraBnenue BUIOB (DyHKUUH [0 JAHHOMY YCJIOBHIO, pElICHUE 3a/1a4 Ha

npoueccax H| SKCTPEMYM.

SIBJICHUSIX Beimonnenue npeodpazoBanuii rpaduka GpyHKuun

OopatHble Wsydyenue nousmusi obpamuou  yHxyuu, OUpPEINCICHWE BHIA U

pyHKkumnu nocmpoenue epagura obpamuol GyHKyuu, HaAxoxicoeHue ee obaacmu
onpedenenus u oboracmu 3uauvenuti. [lpuMeHeHne CBOUCTB (QYHKIMIA TpH
UCCIIC/IOBAaHUH YPABHCHUW U PEIICHUH 33]1a4 HA SKCTPEMYM.
O3HaKOMJICHHUE C TTOHATHEM CIOXHOU QYHKIIUU

CremneHHsbie, Brruncnenue 3HaueHUN QYHKIIHM 110 3HAYSHUIO apTyMEHTa.
nokasartejibHble, | OnpeneneHue MoyIoKeHUsl TOYKH Ha rpaduke 1o ee KOOpAMHATAM U
Jorapudmuyeckune| Ha000POT.

U TPUTOHOMETPH-
yeckue QyHKUMU.
Oo0paTtHbIe
TPUTOHOMETPHYEC
Kue QyHKIUHU

Hcnonp30BaHne CBOMCTB (PYHKIMN TSI CPAaBHEHUS 3HAYCHUW CTETICHEH 1
norapudmoB.

[TocTpoeHue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLINH.
Pemienue noka3aTenpHbIX U JIOTapu(pMUUECKUX YPAaBHEHUI U HEPAaBEHCTB
10 U3BECTHBIM AJIFOPUTMAM.

O3HakOMJIEHHE C MIOHATHEM HETIPEPHIBHOM NMEepUOANYECKON (YHKIUH,
(dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOEHHE UX
rpaduKoB.

O3HaKoOMJIEHHE C TOHATHEM FapMOHHYECKUX KOJIe0aHU U TpruMepaMu
rapMOHHYECKHUX KoJeOaHUI /ISl ONMCaHUs MPOIECCOB B GUBUKE U IPYTHX
00JacTsX 3HaHUA.

O3HakoOMJIEHHE C TIOHATHEM Pa3pbIBHOM MEPUOANYECKON (PYHKIUH,
(dbopMynupoBaHUE CBOICTB TaHT€HCA U KOTAHT€HCa, TOCTPOEHHE UX
rpaguKoB.

[TpumeHeHne CBOUCTB QYHKIUH JUIsl CpaBHEHUS 3HAUYEHUM TPUTOHOME-

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocaenoBaTeb-
HOCTH

O3HaKOMIJICHHE C IOHITHEM YHCI0BOM IOCICI0OBATCIIBHOCTH, crocodamu
€€ 3aJ1aHHs1, BBIYMCIICHUAMU €€ YJICHOB.

Osnaxomienue ¢ NoHAmuem npe()eﬂa nocne008amenbHoOCmiu.
O3HaKOMIJICHHE C BEIYHCICHHUEM CYMMBI OECKOHEUYHOTO YHCIIOBOIO pAaaa Ha
MpUMEPEC BBIYUCIICHUSA CYMMBI OCCKOHEUHO Y6BIBaIOHleﬁ nmporpeccumn
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Pemenue 3amau Ha npuMeHeHUe (pOpMyITbI CyMMbI OECKOHEYHO
yOBIBaIOLIE r€OMETPUUECKON TPOrPECCU

IIpousBoaHas u ee
NPUMEHEeHHe

O3HaKOMJIEHHUE C TOHATHEM IIPOU3BOIHOMN.

N3yuenne u (GopMynHpOBaHUE €€ MEXAaHMYECKOr0 M I'€OMETPUUYECKOIQ
CMBICJIa, W3YyYEHHE aJrOpUTMa BBIYMCICHMs NPOU3BOJHON Ha NpuUMepe
BBIUUCIICHUSI MI'HOBEHHOH CKOpPOCTM M  YINIOBOro  Ko3((UIUEHTa)
KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHON B OOIIEM BH/IE.

YcBoenne mpaBwil  AuQQPEpeHIUPOBAHUS, TAONHIBI  MPOW3BOIHBIX
DIIEMEHTApHBIX ~ (DYyHKIMHA, mnpuMeHeHHe i AuQQepeHIHPOBAHUS
(GyHKINH, COCTaBICHUS yPaBHEHUS KacaTeIbHOM.

N3yueHne TeopeM O CBSI3M CBOWCTB (QYHKIMM U IPOM3BOJHOM,
(bopMynHUpOBKa UX.

[IpoBeneHue ¢ NOMOIIBIO TPOU3BOJHOM HCCIEAOBAaHUS (YHKIHH,
3aJJaHHOI (POopMyIIOH.

VYcTaHoBiIeHUE CBSI3U CBOMCTB (PYHKIIMM U IPOU3BOJHON IO UX rpauKam.
IIpuMeHeHne MpOU3BOHON IS PELICHMS 3a]]a4 Ha HaX 0K ICHHE
HanOOJIbIIETO, HAMMEHBILIETO 3HAUCHHS U Ha HaX0XKJICHHE SKCTpEeMyMa

IlepBooGpa3nasn
M HHTErpaJ

O3HakoOMJIEHHE C TOHATHEM MHTErpasia u nepBooOpa3Hoil.

W3ydeHue mpaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona—IJleitOauna.

Pemenue 3amay Ha CBsA3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIYUCIICHUE
nepBOOOpa3HON ISl JAHHOU (PYHKIIHH.

Pemenwne 3a1a4 Ha MPUMEHEHUE WHTETPAIA JJIS BRIYUCICHUS (PU3NICCKUX
BEJIMYMH W TUIONTaAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHd U
CHCTEMBI
YPaBHeHHH
HepaBeHncrsa u
CHCTEMBI
HEpPaBeHCTB C ABYMH
NnepeMeHHbIMHU

O3HaKOMJIEHHE C MPOCTEUIIMMHU CBEJCHUSIMU O KOPHSX ajaredpandeckux
YPaBHEHUH, IOHATUSMHU UCCIIEJOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUH.
l3ydeHne TeopurM paBHOCWIBHOCTH YPAaBHEHHMH M €€ IPUMEHEHUS.
[loBTOpEHME 3amucH pEUIeHMs] CTaHAAPTHBIX YPaBHEHUH, IPUEMOB
peoOpa3oBaHrs ypaBHEHUN AJIsl CBEACHUSI K CTAaHJApTHOMY YPaBHEHUIO
Pemenue paniioHanbHbIX, HPPALMOHATIBHBIX, TOKA3aTENbHbIX U
TPUTOHOMETPUUECKUX YPaBHEHHUH U CUCTEM.
Hcnonp3oBaHne CBOMCTB U rpadUKoB (PYHKUMN AJIsl pELICHUS] YpaBHEHHH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemenne ypaBHEeHNI ¢ NPUMEHEHUEM BCEX IPUEMOB (pa3IOKEHUS Ha
MHOXHTEJIH, BBEJCHUSI HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, rpahuyeckoro
METO/1a).
Pemenue cuctem ypaBHEHHI ¢ MPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.
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O3HaKOMJICHHE ¢ OOLIUMH BOIIPOCAMH PEIICHUS HEPABEHCTB U
MCII0JIb30BaHUE CBOMCTB U IpauKoOB (DYHKIIMI HPU PEIICHUN HEPABESHCTR.
PeL[IeHI/Ie HepaBeHCTB " CUCTEM HepaBeHCTB C HpI/IMCHCHI/ICM pa3J'II/I‘IHBIX
CI10co00B.

HpI/IMeHeHI/Ie MAaTEMATUYCCKUX MECTOOA0B IJIA pemeHI/m COI[ep)KaTeHBHBIX
3a]1a4 U3 Pa3IUIHBIX 00JIaCTel HAyKU U MPAKTUKK. VIHTeprpeTHpoBaHue
PE3yJIbTATOB C YUETOM PEabHBIX OIpaHUYCHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEHN U

CTATUCTHUKH

OcHoOBHBIE
MOHATHUSA

KOMOUHATOPUKH

N3yueHue npaBuiaa KOMOMHATOPUKY U IPUMEHEHUE TIPU PEIICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa U 10 IPaBUITy
YMHOXEHHUS.

O3HaKOMJIEHHE C OHATUSMU KOMOMHATOPUKU: Pa3MEILIEHUSIMU,
COYETaHUSIMH, TIEPECTAHOBKAMU U (DOpMyJIaMH I UX BBIYUCIICHHUS.
OO0BsicHeHHEe U TpUMEHeHUe (GOpMYIT ISl BBIYUCIICHUS Pa3MELIeHUH,
HEPEeCTaHOBOK U COYETAHUI MPH peLIeHUH 3aay.

O3nakomiienue ¢ OuHomoMm HerotoHa u TpeyrosibHukom Ilackass.
Perienue npakTHuecKux 3ajiayu ¢ UCHOIb30BAaHUEM IMOHATHH U MpaBUIl
KOMOMHATOPUKHU

DJIeMeHTBbl TeOpHH

N3ydeHne Ki1acCu4ecKoro OnpeiesieHus: BEpOATHOCTH, CBOICTB

BEpPOSTHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEMN.
PaccmoTpenune npumMepoB BBIYUCIICHNS BEPOATHOCTEN. Pemenue 3anay Ha
BBIUUCIICHHE BEPOSTHOCTEH COOBITUI
IIpencraBienne O3HakOMJIEHME € MpPEACTABIEHUEM  YHUCIOBBIX JAHHBIX UM HX
JAHHBIX (TA0/IHLBL,| XapaKTEPUCTUKAMHU.
AHATrpaMMBbl, Pemenue MIPAKTUYECKHUX 3a1a4 Ha  00pabOTKy  YHCIIOBBIX
rpagpuxn) JIAHHBIX,BBIYNCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsimble n @opMyIMpOBKa U NPUBEACHUE 10KA3ATENBCTB IPU3HAKOB B3aUMHOIO

MJIOCKOCTH B

MPOCTPAHCTBE

PacCIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEN. Pacrio3HaBaHue Ha yeprexax u
MOZEIIAX Pa3IuYHbIX CIIy4acB B3aMMHOT'O PACIIOIOKEHUS MPSAMBIX U
IIJIOCKOCTEH, apr'yMEHTUPOBAaHUE CBOUX CYXACHUN. DopMylIMpoOBaHUE
OIpEEICHUM, TPU3HAKOB U CBOKCTB MMAPAJUIEIIBHBIX U MEPIIECHINKYIISPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BeltonHEHNE TOCTPOEHUS YTIIOB MEXY IPSIMBIMU, PSIMON U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONMCAHUIO M PAaCIlO3HABAHUE UX HA
MOJEIIAX.
[IppuMeHeHHEe [PU3HAKOB M CBOMCTB  PAaCIOJIOKEHUS IPSAMBIX U
[IJIOCKOCTEH IPU PEILICHUH 3a1a4.
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Cooepircanue odyuenusn

Xapaxkmepucmura 0CHOGHBIX U008 OesIMENbHOCU CIYOEHMO8
(Ha ypoeHe yueOHbIX Oelicmeutl

300paxkeHre Ha pUCYHKaX U KOHCTPYUPOBaHUE Ha MOACIISAX
[IEPIICHIUKYJIIPOB U HAKJIIOHHBIX K INIOCKOCTH, IPSMBIX, TapaJIEIbHbIX
[JIOCKOCTEH, YIII0B MEXAY IPSIMOM U IJIOCKOCTBbIO U 0OOCHOBaHUE
[IOCTPOCHHUS.

Penienue 3a1a4 Ha BBIYUCIIEHUE FEOMETPUUECKUX BeIUUUH. ONKChIBaHUE
[paccTosSHUS OT TOYKH JI0 MJIOCKOCTH, OT MPSMOI1 10 IMIIOCKOCTH, MEXKTY
MJIOCKOCTSIMU, MEXKIY CKPEIIUBAIOIIMMHUCS MPSIMBIMU, MEXTY
[IPOU3BOJIBHBIMU (PUTYpaMH B POCTPAHCTBE.

DopMyIHpoBaHUE U JOKA3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyIeCTBOBaHMs, CBOMCTBA).

M300pakeHne Ha yepTexax U MOJCIISIX PACCTOSHUS 1 00OCHOBaHUE CBOUX
cyxaeHuil. OnpenenaeHe U BbIUMCICHUE PACCTOSHUN B IPOCTPAHCTBE.
[Tpumenenue GopMyIl U TEOPEM IJIAHUMETPUU JJISl PELLICHUS 3a4a4.
(O3HaKOMJIEHUE C MOHITHEM MapajuIeIbHOrO MPOEKTUPOBAHUS U €r0
cBoiicTBamu. Qopmynuposarue meopemsi 0 NIOWAOU OPMO2OHANbHOU
npoeKyuU MHO20Y201bHUKA.

[IpumeHeHue Teopuu A 000CHOBAHUS MOCTPOCHUN U BBIYUCIICHUH.
APryMEHTHPOBAHUE CBOUX CYKJIEHUH O B3aMMHOM PACIIOJIOKEHUH
MPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHUKH

OnucaHue U XapaKTepUCTUKA Pa3JIMYHBIX BUJIOB MHOI'OIPaHHUKOB,
[IEPEUYHCICHNUE UX JJIEMEHTOB U CBOWCTB.

l1300pa’keHrie MHOIOI'PaHHUKOB U BBIIIOJHEHHUE IIOCTPOCHUS Ha
M300payKeHUSIX U MOJIENISIX MHOT'OT'PaHHUKOB.

BbIynciieHNE IMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX
KOH(pUTypanusx, apryMeHTUPOBaHUE CBOUX CYXKACHUH.

XapaKTepuCTUKA U U300pakeHUE CEUEHUS, pA36ePMKU MHO202PAHHUKOS,
BBIYMCIICHHE IUIOIIAIeH TOBepXHOCTEN. [locTpoeHne MpOoCTeNINX CEUeHHI
KyOa, mpu3Mbl, nupaMuisl. [IpuMenenre GakToB U cBeIeHUH U3
[JIAHUMETPHUH.

O3HaKOMJIEHHE C BHJIaMH CHUMMETPHil B TPOCTPAHCTBE, (POPMYJINPOBAHUE
OIIPEIEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPHUHU TEJl BPALICHUA U
MHOTI'OTPaHHUKOB.

[ I[puMeHeHre CBOMCTB CUMMETPHH IIPU PEILICHUH 3aa4.

licnionb3oBaHuEe MPUOOPETEHHBIX 3HAHMHW S MCCIEJOBAaHUSA U
MOJICJIINPOBAHNUS HECIIOKHBIX 3a/1a4.

300paxkeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBIMIOJIHEHUE PUCYHKOB IO

YCJIOBUAM 3aJ/1ad.
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Cooeporcanue o0yueHus

XapaxmepucmuKa 0CHOBHbIX 81008 OeSMENLHOCU CIMYOEeHMO8
(Ha yposHe yuebHbIX Oeliceutl

Tenan
MOBEPXHOCTH

BpAalleHUus

O3HakoMIICHHE C BUIaMH TeJ BpameHus, GOpMyITHPOBAHNUE X
ONpeCIICHUN U CBOMCTB.

DopMyIMpPOBAaHUE TEOPEM O CEUYEHUH IIapa IJIOCKOCTBIO U INIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTHKa U N300pakeHue TeJl BPallleHUs, X Pa3BEPTKHU, CEUECHUS.
Pemenue 3aga4 Ha NOCTPOCHUE CEUEHUI, BBIYMCICHUE JUIMH, PACCTOSHUM,
yri0B, wiomaaei. [Iposenenue qokazaTenbHbIX pacCyKICHUN NIpU
pelLIeHnH 3a1au.

IIpuMeHeHHe CBOMCTB CUMMETPHH IIPU PELICHUM 3a7a4 Ha Teja
BpaIleHHst, KOMOWHAIIHUIO TEIL.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ M BBIIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 33Jja4l

HN3mepenus B

reoMeTpuu

O3HakoMJIeHHME C TOHATHAMM IUIOIAAM M 00beMa, aKCUOMaMu U
CBOMCTBAMH.
Pemenune 3amau Ha BbIUMCICHHE IUIOU[afed IUIOCKUX (GuUryp ¢
MPUMEHEHHEM COOTBETCTBYIOMIMX (GOpMYyNI M (DaKTOB W3 IUIAHUMETPHH.
W3yuenne TeopeM O BBIYHCICHUHM OOBEMOB MPOCTPAHCTBEHHBIX TeII,
pelieHre 3a7ady  Ha IMpUMEHeHue (OpMyJ BBIYUCICHUS OOBEMOB.
W3yuenne ¢opmyn A BBIUMCIEHUS IUIOINAAEH  IMOBEPXHOCTEH
MHOTOTPaHHUKOB M Tel BpalieHusa. O3HaKOMIIEHHE C  METOAOM
BBIUMCIICHUS IUIOIIAJU IOBEpXHOCTH cdeprl. Pemenue 3amad  Ha
BBIYHCIICHUE IIJIOLIAAECH MOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEII

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHUE C TIOHIATHEM BeKTOpa. M3yueHue n1ekapToBOi CUCTEMBI
KOOPAWHAT B IPOCTPAHCTBE, TOCTPOCHUE IO 3aIAHHBIM KOOPANHATAM
TOYEK U MJIOCKOCTEN, HAX0KAECHUE KOOPJAUHAT TOYEK.

HaxoxneHue ypaBHEHU OKPYKHOCTH, c(hepsl, TUIOCKOCTH. Boruncnenue
PacCTOAHUN MEXK1y TOUKAMH.

N3ydenune CBOKCTB BEKTOPHBIX BEIUYMUH, IPABUJI PA3JIOKEHUSI BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IPABUJI HAXO0XKIAEHUS KOOPAUHAT BEKTOpPA B
MPOCTPAHCTBE, MPABUJI ACUCTBUI C BEKTOpPaMH, 3aIaHHBIMU
KOOpJAMHATAMMU.

[IpumeneHnne Teoprn Mpu PEIICHUH 3a]1a49 Ha JEUCTBUS C BEKTOPAMH.
N3ydenune ckasipHOro MpoOU3BEAEHUSI BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS
MPSAMOU U INIOCKOCTH. [[puMeHeHne Teopuu Ipyu peLieHun 3a1ad Ha
JIEUCTBUS C BEKTOPAMH, KOOPJAUHATHBIA METO/, IPUMEHEHUE BEKTOPOB IS
BBIYMCIICHUS BEJIMYMH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHUE C J1I0Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PACIIONI0KEHUHU MPSMBIX U INIOCKOCTEMN C UCIIOIb30BaHUEM BEKTOPOB
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8. YueOHoO-MeTOAMYeCKOe U MATePUAJIbHO-TEXHUYECKOE
o0ecrneyeHre NPOrpaMMbl y4eOHOM AMCHMILIMHBI «MaTemMaTHKAa:

aﬂreﬁpa U HAYaJIa MATEMATHYICCKOI'O aHAJIN3a; rcOMETPU»

OcBoeHue mnporpaMmbl ydeOHON AUCUHUIUIMHBI «Maremaruka: aiaredpa u
Hayaja MaTeMaTHYeCKOrO aHaju3a; INeOMETPHUs» OCYIIECTBISETCS B y4yeOHOM
KaOHWHETe, B KOTOPOM HMMEETCS BO3MOYKHOCTh OOECIEUUTh 0O0YyYarolUMCs CBO-
6oaubIN gocTyn B MIHTEpHET BO BpeMsi yueOHOTO 3aHATHUSA U MEPHOJ BHEYUEOHOMH
JESITeNb-HOCTH.

[lomenienne  kabuHeTa  yIoOBJIETBOpseT  TpeOoBaHusM  CaHHTapHO-
snugemMuosiornueckux mnpaBwi U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUIIOBBIM O0OPYAOBAHHMEM, YKa3aHHBIM B HACTOSIIUX TpPeOOBaHUSIX, B
TOM YHCJI€ CHEUUATU3UPOBAHHOW y4eOHOM MeOelbl0 M CpeACTBaMU OOy4eHUS,
JOCTaTOYHBIMU  JUISl  BBINOJHEHHUs] TPEOOBAHMH K YPOBHIO MOJATOTOBKU
o0yJaromuxcs’,

B xabunere umeeTcss MyIbTUMEIUIHHOE 000PYAOBAHKE, TIOCPEICTBOM KOTOPOIO
YYaCTHUKH 00pa30oBaTENbHOIO Ipoliecca MOTYT IPOCMATpUBATHh BU3YAJIbHYIO
MH(}OpMaAIMIO IO MaTeMaTHUKE, CO3[1aBaTh MPE3EHTALlMU, BUACOMATEPUAIbl, HHbIE
TOKYMEHTBI.

B coctaB yueOHO-METOIUYECKOTO U MaTE€pUATbHO-TEXHUYECKOTO 00ECIIeUeHUS
nporpamMmbl ~ yuyeOHOM  aucuuiuimHbel  «Maremaruka: anrebpa ¢ Hayaia
MaTEMaTUYECKOIO aHAIN3a; TEOMETPUSD BXOIAT:

* MHOro()yHKIIMOHAJbHBIN KOMIUIEKC MPEnogaBaTes;

* HarJIAIHBIE MOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONUIl, TUIAKATOB, MOPTPETOB

BBIIAIOIIMXCS YUEHBIX-MAaTEMaTHKOB U JIp.);

* uH($OPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJCTBA;

* 3KpaHHO-3BYKOBBIE TOCOOMS;

* KOMILJIEKT TeXHUYECKOMU JOKYMCHTAlIUH, B TOM 4YHUCJIC ITaCIIopTa Ha CpCACTBA
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00y4eHUsI, THCTPYKIIUH 10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OubmuoTeuHbIdt HOH.

B OuOMMOTeUHbI  (POHA BXOMAT YYEOHHKH, YYCOHO-METOAUYECKUE
koMmiuiekTel  (YMK), oOecmeunBaromue OCBOCHHE YYCOHOW AWCIUIUIAHBI
«MaremaTuka: anrebpa W Havaja MAaTEMAaTHYECKOTO aHaNW3a; TEOMETPHUSY,
PEKOMEHIOBaHHbIE JJISI MUCIOJIb30BaHMS B MPOdeCCHOHANIBHBIX 00pa30BaTEIbHbIX
OpraHu3alusIX, Peaau3ylolmX 00pa30BaTEbHYI0 MPOrpaMMy CPEIHEro OOIEro
obpazoanus B mpeaenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs.

bubmmoreunbiit GoHA JOMOJHEH SHUIUKIONECAUSIMHU, CIPABOYHUKAMH, HAYYHOM,
Hay4YHO-TIONYJISIPHOM U IPYTO#l JIUTEPATypOil IO MaTEMATHUKE.

B npouiecce ocBoeHMsI mporpamMMbl  y4eOHOW AMCHUIUIMHBI «MareMaruka:
anreOpa W Hayajga MaTEMAaTHYECKOIO aHAJIM3a; FEOMETPHUsS» CTYICHTHI MOTydaroT
BO3MOYKHOCTh JIOCTyHa K 3JICKTPOHHBIM y4€OHBIM MaTepHallaM 110 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. Ucnoab3ymasi JuTepatrypa

Jlna cmyoenmoes

1. Anumose III.A. u Op. Marematuka: anrebpa u Hadaia
MaTEeMaTHYECKOTr0 aHaiu3a, reoMeTpusi. Anredpa W Havajla MaTEMaTHUYECKOTO
aHanm3a (0a30BbIi U yriayoaeHHbI 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 kmaccer. — M., 2020.

3. bawmaxos M.M. Marematuka: y4yeOHUK ISl CTYZ. YUPEKICHUUN
cpen. mpod. obpazosanus. —M., 2020.

4, bawmaxkos M.M. Marematuka. COOpHHMK 3afad NpOodUIBLHON
HaMpaBJICHHOCTH: y4e0. mocolOue Mg CTyI. YUYPEeXKIACHUH cped. mpod.
oOpazoBanus. — M., 2020.

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

6. bawmaxkos M.M. Marematuka. OJIEKTPOHHBIM  yue0.-METO/I.
KOMITJIEKC JUIS CTY/. YUPEKICHUN 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. Maremartuka (6a30Bbiii ypoBeHs). 10 kmacc. COOpHUK
3a1a4:; yueo. mocodue. — M., 2020.
9. bawmaxos M.U. Marematuka (0a30BbIif ypoBeHb). 11 kimacc. COOpHHK
3amau: yuel. mocooue. — M., 2020.
10.I'yces B.A., [pucopves C.I., Heoneuna C.B. Marematuka s
npodeccuil U crenraTbHOCTEN COLMATBbHO-3KOHOMUYECKOT0 NpOoduiisa: yueOHUK

JUTSL CTYI. YUpexxaeHui cpen. mpod. oopazoanusi. — M., 2014.
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11. Konseun FOM., Txauesa M.B, ®@edeposa H.E. u op. Maremaruka:
anrebpa ¥ Hayala MaTeMaTHYecKoro aHamm3a. Anredpa U Hayaia
MaTeMaTH4ecKoro aHanu3a (0a30BbId M yriyOJieHHBIH ypoBHH). 10 kmacC / 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.Kmwxuenko. — M., 2014.

JIna npenooasamenceii

1. ®enepanbHblil 3aKk0H 0T 29.12.2012 Ne 273-03 «O06 00pa3oBaHUM B
Poccuiickoit @eaepanuny. [Ipuka3 MunucrepcTBa oOpazoBanust u Hayku P® ot
17.05.2012 Ne 413 «O06 yTBepk)aeHUH (PeAepaTbHOTO TOCYAAPCTBEHHOIO
00pa30BaTeNbHOrO CTaHJApTa CPETHETO (TIOJIHOT0) 0011Iero 00pa3oBaHUM.

2. Tlpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecennn u3MeHeHnii B Ilpukaz MwunucTepcTBa 0Opa3oBaHHUsS U HayKd
Poccuiickori  ®eneparmuun ot 17.05.2012 Ne 413  «*“O06 yTBepKIeHUU
(denepalbHOrO0 roCyJapCTBEHHOTO 00pa30BaTEbHOIO CTaHJIapTa CpPEIHEro
(TIoJTHOT0) 00IIIETO 00PA30BAHMS Y.

3. [Tucemo JlemaprameHTa TroOCYJapCTBEHHOM TOJUTUKH B cdepe
noAroToBku padounx kajapoB u IO MunucrepcTtBa oOpa3oBaHUs U HAyKU
P® or 17.03.2015 Ne 06-259 «PexomeHmauuu mo OopraHU3alyd MOJYYEHUS
cpeaHero oOiiero oOpa3oBaHuUsi B TIpejeiaX OCBOSHUsI 00pa30BaTENIbHBIX
porpamMMm CpefHero npodeccuoHaIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOIO
oOmero oOpazoBaHus ¢ y4eToM TpeOoBaHUM (henepaibHbIX TOCYIaPCTBEHHBIX
00pa3oBaTeIbHBIX CTAHJAPTOB U MOJy4aeMOM MPoQeccuu Wik CenuaIbHOCTU

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  (MudopmMaimoHHble, TPEHUPOBOYHBIE U  KOHTPOJbHbBIC

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

00pa3oBaTeNbHBIX PECYPCOB).
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