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1. HOACHUTEJIBHASA 3AIITMCKA

Oo6meobpazoBarenbHas ydyeOHas guciuiUimHa «Marematuka: anrebpa ¥ Havaia
MaTEeMaTHYeCKOTO aHajm3a; reoMeTpus» (Hamee — «MaTemaTnka) M3ydJaeTcs B
OI'BIIOY «BTXKT Kocrpomckoit obmacti» (fajgee TEXHUKYM), PpeaTU3yIOIeM
o0pa3oBaTelibHYI0 MPOrpaMMy CpeaHero  oO0miero o0pa3oBaHMs B Mpejenax
OCBOCHHUS OCHOBHOM mpodeccroHanbHOM oOpa3zoBarensHOM mporpammbl  CIIO
(OIIOIT CIIO) Ha ©0a3e OCHOBHOro 00mIEro 0Opa3oBaHUsl MPU MOATOTOBKE
CHELMATNCTOB  CpeAHero 3BeHa. Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE
TpeboBanuiit ®I'OC cpennero odiiero o0pa3oBaHusl, MPEABIBISIEMbIX K CTPYKTYpE,
COJIEP)KAaHUIO M pe3yJbTaTaM OCBOEHHUS Y4eOHOW MMCHHMIUIMHBI «MareMaruka», B
COOTBETCTBUU C PexomMeHganmusMu 10 OpraHu3aliy MOJyYEHHUs CPEeIHEro OOIIero
oOpa3oBaHusi B Tpelneiax OCBOCHHS 0Opa3oBaTeNbHBIX MPOrpaMM  CPEAHETrO
npodeccroHaabHOro0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIEro 0Opa3oBaHUS C YUETOM
TpeboBaHUl (enepaqbHBIX TOCYJapCTBEHHBIX OOPa30BaTEIbHBIX CTAHJAPTOB U
MOJIy4aeMOM CHElUaTbHOCTH CPEAHEro MnpodecCuOHANbHOIO 00pa3oBaHus (IMMUCbMO
JlemapTameHTa roCy/IapCTBEHHOW MOJUTHKU B cdepe MOATOTOBKH pabouux KaJpoB U
JI1O Muno6pHayku Poccun ot 29.05.2014 Ne32499).

ConepkaHue MporpaMMbl y4eOHOM AUCIHUIUIMHBI «MaremaTukay HampaBiIeHO Ha
JIOCTHKEHUE CIECYIOIIMNX LeJsIei:

soOecnieueHre chOPMUPOBAHHOCTH TMPEJCTABICHUN O COLUATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (DAKTOpaX CTAHOBJICHUSI MATEMaTUKH;

soOecrieueHre  CHOPMUPOBAHHOCTH  JIOTHYECKOTO,  aJTOPUTMHYECKOTO M
MaTEMaTHYECKOI'0 MBIIILICHUS;

sobecneueHre chOpMUPOBAHHOCTH YMEHUIN MPUMEHSATH MOJIyYEHHbIE 3HAHUS TPU
pELIEHUH pa3JIMYHbIX 33/a4;

soOecrieueHue CcHOPMUPOBAHHOCTH MPEICTABICHUM O MaTeMaTHKE KakK 4YacTu
O0IIIeYeNIOBEYECKOW  KYAbTYphl, YHUBEPCAJIBHOM SI3bIKE HAYKH, MO3BOJIIOLIEM
OIMCBIBATH U U3y4aTh peabHbIC IIPOLIECCHI U SBICHU.

B paGouyio mporpaMmy BKIIOYEHO COJEpXKaHHUE, HAIpaBleHHOE HAa (POPMHUPOBAHUE Y
CTYJIEHTOB KOMIETEHIMH, HEOOXOAUMBIX g kadectBeHHoro ocBoeHusi OIIOIT CIIO
Ha 0a3e OCHOBHOrO oOOmIero oOpa3oBaHUs C TIOJYYEHHEM CpPEIHEro O0OIIero
o0pa3oBaHusl; MPOrpaMMbI MOATOTOBKU CIIEIIUATUCTOB CPEIHETO 3BEHA.



1.1 OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUILINHBI
«MATEMATHKA:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A; TEOMETPUS»

Marematuka siBnsieTcss (yHIAMEHTAILHOM 00I1e00pa3oBaTENbHON JUCHUILIMHONW CO
CJIOKMBIIUMCSI YCTOMYMBBIM COACPKAHUEM M OOIIMMM TPEOOBAaHUSMU K IMOJTOTOBKE
obOyuaronuxcs. B Texaukyme, peanu3yronieM 00pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro
obmero oopaszoBanus B npeaenax ocBoeHus OITOII CITO na 6a3e oCHOBHOTO OOIIETo
o0pa3oBaHUs, W3YYCHHE MaTEMaTHKH WMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT
npoduiist nmpodeccuoHanbHOro oopazoanusi. [Ipu ocBoenuu crnenuanpHocTel CITIO
TEXHUYECKOoro mnpoduis mnpodeccHoHaTbHOro 0Opa30BaHUsI MAaTEMAaTHKa H3Yy4aeTcs
Oonee yriay0neHHo, Kak mpoduiabHas yaeOHas AUCIUIUIMHA, YIUTHIBAIOINIAS CIEITUPUKY
OCBAMBAEMbIX  CHEIHUAIbHOCTEH. DTO BBIPAXKAETCA B COAECPNKAHUU OOy4dEHUS,
KOJINYECTBE YACOB, BBIACISIEMbIX HA H3YUYE€HUE OTACIBHBIX TEM MPOrpaMMBbl, TITYOHHE UX
OCBOCHHUS CTYJEHTaMH, OObEME€ U XapakTepe MPaKTUYEeCKUX 3aHiATHH, BHUAAX
BHEAYTUTOPHOU CaMOCTOSTENbHOM paboThl cTydeHToB. OO0ImMe uenu u3ydeHus
MaTEeMaTUKH TPATUIIMOHHO PEATM3YIOTCS B UETHIPEX HAIIPABICHUSX:

1) obiiee nmpencrapieHue 00 UAESX U METOJAX MATEMATUKH;

2) UHTEIEKTYyalIbHOE Pa3BUTHUE;

3) oBiasieHre HeOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BocniuTaTEIHLHOE BO3/ICUCTBUE.

[Ipodpunuzamust ueneid MareMaTHYeCKOro oOpa3oBaHUs OTpa)xaeTcs Ha BbIOOpe
OPUOPUTETOB B  OpraHu3aluu ydyeOHOW JeATenbHOCTH  oOyuaromuxcs. s
TEXHUYECKOro mpoduiisa npodecCuoHAIbHOI0 00pa30BaHus BHIOOp LieNiel CMelaeTcs B
IparMaTUueCKOM HaINpaBJICHUHU, NPEIyCMaTpPHUBAIOIIEM YCUJIEHHE M pacHIMpeHue
NMPUKIIATHOTO XapakTepa M3y4eHUs MaTeMaTHKH, MPEHMYIIECTBEHHOW OpPHUEHTAIlMN Ha
ANTOPUTMHUYECKUN CTHIIb NTO3HABATEIbHON JAESITETbHOCTH.

N3ydyeHnne wMareMaTuku Kak  TIpoduiapHOM — 00mieoOpa3oBaTeNbHOM — ydeOHOM
JTUCITUTIIMHBI, YIUTBIBAIOIICH CHEU(DUKY OCBAaMBAEMBIX CTYACHTAMH CICIHAITLHOCTH
CIIO, obecrieunBaeTcs:

'BBI60pOM PA3IUYIHBIX ITIOAXO0A0B K BBCACHUIO OCHOBHBIX HOHHTHﬁ;

*bOpMHUpPOBAHUEM CHUCTEMBI Y4YeOHBIX 3aJaHui, oOecneyuBaromux >(HPEKTUBHOE
OCYIIIECTBJICHHE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

*00OrameHueM CIEeKTpa CTUJIeH Y4eOHOM [eATEeIbHOCTH 3a CYET COIVIACOBAHMS C
BEIYIIMMH JIEATETbHOCTHBIMU XapaKTePUCTUKAMU BHIOPAHHON CHEIHAIbHOCTH.

[IpodunpHas cocrasisitonias oTpaxaercsi B Tp€OOBaHUSAX K MOATOTOBKE 00 y4YaroIUXCs
B YaCTH:



*00IIell  CcHCTEMbl  3HAHWUW:  COJAEpXKATeNbHBIE  MPUMEPHl  HCIOIb30BAHMS
MaTeMaTHYECKUX UJIEH U METO/I0B B IPOPECCUOHATIBHON AESITENbHOCTH;

‘YMGHI/If/’Ii pas3iiniunuc B YPOBHC TpG6OB&HHI>i K CJIOJKHOCTHU IIPUMCHACMBIX aJIT'OPUTMOB,

*[IPaKTUYECKOTO  HCMOJIb30BaHUS  NPUOOPETEHHBIX  3HAHUHM U YMEHUU:
UHAUBUAYAJIbHOTO Y4€OHOTO ONBITa B IOCTPOCHWU MaTEeMaTHUYECKUX MOJEINEH,
BBIITOJIHEHUU UCCIIEA0BATEIBCKUX MPOEKTOB.

Takum o0pa3oMm, peanu3aius COJACpPKaHHUS YYCOHOM TUCHMIUIMHBI OPUEHTHPYET Ha
MPHOPUTETHYIO POJb MPOIECCYATbHBIX XapaKTePUCTUK y4eOHOUW pabOTHI, 3aBHCSIIHX
oT mpoduns npohecCHOHATBHOTO 00pa30BaHUsI, TOJYUYCHHUS OMNBITA HMCIOJIb30BAHUS
MaTeMaTUKH B COJEPKATCIbHBIX M TPO(HECCHOHATBLHO 3HAYMMBIX CHUTYAIUSX 10
CpaBHEHHIO ¢ (OpPMaILHO-YPOBHEBBIMH  PE3YyJIbTATUBHBIMH  XapaKTEPUCTUKAMU
ooyuenmst. CopaepkaHue y4eOHOW JUCIUIUIMHBI pa3paboTaHO B COOTBETCTBHHM C
OCHOBHBIMU COJIEPKATEILHBIMU JTMHUSMU O0YICHHS MaTEMATHKE:

sasireOpandecKkasl JIMHWS, BKJIIOYAIOIIAs CHUCTEMAaTHU3AIMI0 CBEACHHM O YHUCHAX;
W3YYCHUEC HOBBIX M O0OOINCHHE paHee M3yYCHHBIX olepaluii (BO3BEACHUEC B CTCIICHD,
W3BIICUCHUE KOPHS, JIOTapuMHUpPOBAHUE, CHHYC, KOCHHYC, TAHTEHC, KOTaHTCHC U
oOpaTHBIE K HHM); H3y4E€HHE HOBBIX BHJOB YHCJIOBBIX BBIpOKCHHH U (HOPMYI;
COBEPIIICHCTBOBAHNWE IMPAKTUYECKUX HABBIKOB W  BBIYUCIUTEIBHONW  KYJIBTYPHI,
pacIIupeHue U COBEPIICHCTBOBAHKME alreOpandyecKkoro amrapara, copMUpPOBAaHHOTO B
OCHOBHOH IIIKOJIE, U €Tr0 NMPUMEHEHHWE K PENICHUI0 MaTEeMaTHYCCKUX U TMPUKIATHBIX
3ajay;

*TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIIOYAIOMIAsi CUCTEMATU3ALMIO U pacCIIMpEeHue
CBeleHUH O (YHKIUSAX, COBEPIICHCTBOBAHUE I'papUUEeCKMX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMU HJIE€IMH U METOJIaMH MaT€MaTUYECKOro aHajin3a B 00beMe, MO3BOJISIONIEM
UCCIICZIOBATh JJIEMEHTapHble (PYHKIMM W pelaTh MNPOCTEHIINE TeOMETPHUUECKHE,
bu3nyuecKue u Apyrue NpUKiIaIHbIE 3aa4u;

*IMHUS YPaBHEHWH W HEPAaBEHCTB, OCHOBaHHAS Ha TMOCTPOCHUU W HCCICIOBAHUU
MaTeMaTH4ecKuX MOJeNield, IepeceKkamomascs ¢ anreOpandeckol M TEOPeTHKO-
(GYHKIIMOHATBHOM JIMHUSMHU M BKJIIOYAOIIAs Pa3BUTHE U COBEPUICHCTBOBAHHE TEXHUKH
anreOpanyecKkux MpeoOpa3oBaHUM Ui PEUICHHUs YpaBHEHMM, HEPAaBEHCTB U CHUCTEM;
(dopMupoBaHUE CIIOCOOHOCTH CTPOMTH W WCCIEAOBaTh MPOCTCHIINE MaTeMaTHYCCKHE
MOJICIM TIPH PEIICHUM NPUKIAIHBIX 337ad, 3a7ad M3 CMEKHBIX H CICIUATLHBIX
TVCHIUTUINH;

sTeOMETpUYECKasl  JIMHUSA,  BKIIOYAIOUIAs  HArJsHbIE  MPEJCTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax M HM3Y4YEHHE HUX CBOWCTB, (hOPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOT'O BOOOpaXEHUS, Pa3BUTHE CIIOCOOOB T'€OMETPUUYECKUX H3MEPEHUH,
KOOPJMHATHOTO U BEKTOPHOT'O METOJIOB JIJISI PEUICHUS MAaTEMaTUYECKUX U TTPUKIIATHBIX
3ajay;



*CTOXaCTHYECKass JIMHUS, OCHOBaHHAs HA Pa3BUTHM KOMOWHATOPHBIX yMCHUH,
NPECTABICHUH O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY)KAOIIETro
MUpA.

N3ydyenue obmieoOpazoBaTeIbHON yueOHOM AUCHUIUIMHBI «MaTeMaThKa» 3aBepliaeTcs
NOJBEJCHUEM WTOTOB B (popMe BSK3aMeHa B paMKaxX MPOMEKYTOUYHOM arTecTaluu
cTyzeHTOB B mpouecce ocBoeHuss ocHOBHOM OIIOII CIIO ¢ monydeHnemM CpemHero

o011ero oOpa3oBaHMH.



1.2 MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEBHOM ILVIAHE

YueOnas qucuuiinHa «Marematrka: anredpa U Hauaja MaTeMaTHYeCKOro aHAIIN3a;
reoOMETpuUs» SBJSIETCd Y4eOHbIM MPEAMETOM 00s3aTeIbHOW NpPEeAMETHON 001acTu
«Maremaruka u nuapopmarukay ®I'OC cpennero obuiero oOpazoBanus. B rexnukyme,
peanusyronieM 00pa30BaTEIbHYIO IPOTrpaMMy CpPEJHEro oOmero ooOpa3oBaHUs B
npeaenax ocoerus: OIIOIT CIIO na 6aze oCHOBHOTrO 001IeT0 0Opa3oBaHus, yueOHas
muciuminHa «Martematuka» u3ydaeTcss B 0011eoOpa30BaTeIbHOM IMKIE y4eOHOro
mwana OITOIT CIIO na 6a3e ocHOBHOro ob6miero oOpa3zoBaHus. B y4eOHBIX MaHax
[MIIICC3 aucnumiraa «MaTeMaThKa» BXOJIUT B COCTAaB OOIIMX 00111e00pa30BaTeIbHBIX
Y4€OHBIX AUCHUIUINH, POPMUPYEMBIX U3 0053aTEIbHBIX

npenMetHbix obnacteit ®I'OC cpennero oOmiero oopa3oBaHus, Ui CHEIHATBHOCTEN
CIIO texauyeckoro mnpoduis npohecCHOHATLHOI0 00pa3oBaHus.



1.3 PE3YJIbTATHI OCBOEHMSI YYEFHOU JUCIATLIVHBI

OcBoenne coaepxaHus ydeOHOW guciuiUMHBl «Maremarnka» obecredynBaeT
JOCTHMYKEHUE CTYJCHTAMU CIICYIOIIUX PE3YIbTATOB:

¢ JMYHOCTHBIX:

— c(hOpPMUPOBAHHOCTh TMPEJACTABICHUN O MaTeMaTHKE KaK YHUBEPCAJIbHOM S3bIKE
HAayKHd, CpEACTBE MOJCIMPOBAHUS SBJICHUA W TIPOLIECCOB, HUIEIX U METoAax
MaTeMaTHKH;

— TMOHMMAaHUE 3HAYMMOCTHM MATEMATHKH I HAy4YHO-TEXHUYECKOro Iporpecca,
c(hOpMUPOBAaHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTu oOIleueIoBEeYeCKOM
KyJbTYpbl 4Ye€pe3 3HAaKOMCTBO C HWCTOPUEH pa3BUTHUS MaTEMaTUKH, HSBOJIIOIUEH
MaTeMaTUYECKUX UJIEH;

—  Ppa3BUTHE  JIOTUYECKOTO  MBIIUIEHUSI, MPOCTPAHCTBEHHOIO  BOOOpakKeHUs,
QITOPUTMUYECKON KYJIbTYPbl, KPUTUYHOCTU MBIIICHUS HAa YPOBHE, HEOOXOIUMOM JIJIst
Oymymieli mpodeccuoHaTbHOW MEATeNLHOCTH, I TPOJODKEHUS oOpa3oBaHUS U
caMo00pa3oBaHus;

— OBJIQJICHHUE MATEMATHYECKUMHU 3HAHUSAMU U YMEHUSIMU, HEOOXOJUMBIMH B
MOBCETHEBHOM JKU3HHU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO - HAYYHBIX TUCLHUIUIMH U
JTUCHMIUIMH TTPO(PECCHOHAIBHOTO 1UKJIA, JJI MOJydeHUs: 00pa3oBaHusl B 00JIACTAX, HE
TpeOyIOUUX YriTyOJICHHOW MaTeMaTudeCcKon MOArOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE caM0ooOpa30BaHHWIO, Ha
MPOTSHKEHUN BCEH KWU3HM, CO3HATEIHHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOPa30BaHUIO
KaK YCJIOBHUIO YCIEIIHON MPO(EeCCHOHATBLHOM U O0IIIECTBEHHON JeATeTbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOM TBOPYECKOW M OTBETCTBEHHOU
JEATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paloTe, COTPYIHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTeIbHOM, O0IIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIe0BaTEeNbCKOM, IPOEKTHON 1
JIPYTUX BUJIAX EATEIbHOCTH;

— OTHOIICHHUC K HpO(bGCCI/IOHaJ'IBHOI\/JI ACATCIIBHOCTH KAaK BO3MOKHOCTH Y4YaCTHUA B
pPCIICHNH JINYHBIX, O6HleCTBeHHBIX, rocya1apCTBCHHBIX, O6HleHaI_II/IOHaJ'IBHBIX HpO6JIeM;

¢ MCTAIIPpCAMCTHBIX:

— YMCHHC CaMOCTOATCIBHO OINPCACIIATL LCIW ACATCIbHOCTH W COCTABJIATH I1JIAHbI
ACATCIIbHOCTH, CAMOCTOATCIBHO OCYHICCTBJIATb, KOHTPOIHUPOBATE UM KOPPCKTUPOBATH
ACATCIBbHOCTD, HCITIOJIBb30BATh BCC BO3MOXXHBIC pPeCypChI JJIA JOCTHXXCHUA
ITIOCTAaBJICHHBIX ueneﬁ H pcalin3allii IINIaHOB ACATCIBbHOCTH, BI>I6I/IpaTI> YCIICHIHBIC
CTPATCruu B PA3JIMYHBIX CUTYalIUAX;



— yYMEHHE TPOIYKTUBHO OONIATHCS M B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOU
JeSTEeNbHOCTH, YYUTHIBATh MO3UIUU JPYIHMX YYACTHUKOB ACSATEIbHOCTH, d(PPEKTUBHO
paspematbh KOHQIUKTHL;

— BJIAQJICHUE HaBbIKAMU IMO3HABATEIbHOW, y4EOHO-HCCIIEOBATENbCKON MU MPOEKTHON
NESATENIbHOCTH, HAaBBIKAMM pPa3pellieHHs] Mpo0sieM; CHOCOOHOCTb U TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3aJad, NPUMEHEHUIO
pa3IMYHBIX METOAOB MO3HAHUS;

— TFOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHON MH(GOPMAaLMOHHO-TI03HABATEIbHON
NEATEIIbHOCTH, BKJIIOYAs YMEHHUE OPUEHTUPOBATbCA B PA3IMYHBIX HCTOYHHMKAX
uHopMalMy, KPUTUYECKH OIEHUBAaTh M  HHTEPHPETUPOBATH  HH(OpMAIHIO,
IIOJIy4aEMYIO U3 PA3JIMYHbIX UICTOYHHUKOB;

— BJIIAJICHHUC A3BIKOBBIMH CPEACTBAMMH: YMCHHUE SCHO, JIOTHYHO WM TOYHO H3JIaraTb CBOIO
TOYKY 3pCHM:, NCIIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIC CPC/ICTBA,

— BJIAACHHUC HABBIKAMH MMO3HABaTEILHOU pe(l)HeKCI/II/I KaK OCO3HaHHA COBCPHIACMBbIX
I[GﬁCTBHfI N MBICIIMTCIIBHBIX ITPOICCCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, I'paHHuI] CBOCTO
SHAaHUA U HC3HAHUS, HOBBIX ITO3HABATCIILHBIX 3aJla4 U CPEACTB I UX JOCTHIKCHUA,

— LEJNEeYCTPEMJICHHOCTh B IOWUCKAX W MPHUHITHM pPEIIEHUH, COOOpa3UTENbHOCTh U
UHTYULIMS,,  Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

* IIPCAMCTHBIX:

— c(hOpMHUPOBAHHOCTH MPEJCTABICHUNA O MAaTEeMAaTHKE KaK YacTH MUPOBOU KYJIbTYpHI U
MeCT€ MaTeMaTUKH B COBPEMEHHOW IIMBUJIM3AIMU, CIIOCO0aX ONMUCAaHUS SIBICHUM
peaIbHOr0 MHpPA HA MATEMATHYECKOM SI3BIKE;

— c(pOpMHUPOBAHHOCTh MPEACTABICHUI O MAaTEMAaTHUECKUX MOHATHAX KaK BaKHEHIIMX
MAaTeMaTHYECKUX MOJEIAX, NO3BOJIIOIIMX ONMCHIBATh U M3Yy4aTh Pa3HbIE IPOLIECCH U
SBJICHUS; TIOHUMAaHUE BO3MOXXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUSI MAaTEMAaTUYECKUX
TEOPHH;

— BJIaJICHUC MCTOAAMH N0KAa3aTCJILCTB U aJITOPUTMOB PCHICHWA, YMCHHUC X IIPUMCHATD,
IMPOBOAUTDb JOKA3aTCIIbHBIC PACCYKACHUA B XOAC PCIICHU 3a/1a1,

— BJIQJICHUE CTaHIAPTHBIMU MPUEMaMH PEUICHHS PAllMOHAIBHBIX U UPPALUOHAIBHBIX,
[I0KA3aTEJbHBIX, CTCIEHHBbIX, TPUTOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, HX
CUCTEM; UCIIOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJIs1 TOMCKA
IIyTH PELICHUS U WIUTFOCTPALUK PELICHUS YPABHEHUN U HEPABEHCTB;

— c(OopMUPOBAHHOCTh TMPEJCTABICHUN OO0 OCHOBHBIX TMOHSATHSX MaTEMaTUYE€CKOTO
aHaJIM3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM XapaKTEepPU30BaTh MOBeACHHE (YHKIIUA,
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WCIIOJIb30BAHUE TIOJYYECHHBIX 3HAHUM JUIsl  ONKMCAaHWS W aHajuu3a pPeabHBIX
3aBUCHUMOCTEH;

— BJIQJICHUE OCHOBHBIMU IIOHATUAMU O INIOCKUX U IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOWMCTBaxX; C(QPOPMUPOBAHHOCTb YMEHHUS PpAaclO3HABaTh
reoMeTpuyeckue (Urypbsl Ha yeprexax, MOJAEISAX U B PEAIbHOM MUPE; NMPUMEHEHHE
U3Y4YEHHBIX CBOMCTB r€OMETPUYECKUX QUTYp U POPMYIT JJIs pELICHUS T€OMETPHUUECKUX
3a/1a4 1 3a/1a4 C PAKTUYECKUM COJNEPKAHUEM;

— c(OpMUPOBAHHOCTH TMPEACTABICHUM O TpoLeccax U SBICHUAX, HNMEIOLIUX
BEPOSATHOCTHBIN XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaIbHOM MHpE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOM TEOPUM BEPOATHOCTEN; YMEHUW HAXOIWUTh U
OLIEHUBAaTh BEPOSTHOCTH HACTYIJICHUS COOBITMM B MPOCTEUIINX MPAKTHUECKUX
CUTYaLUAX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEIUYUH;

— BJIAJICHHUC HaBbIKaMHN HCIIOJB30BAHUA TOTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpHU
pCIICHWH 3a1a4.
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2. COOEP’ XAHHUE YUYEBHOU JUCHUIIINHBI
BBenenue

MaremaTnka B HayKke, TEXHHMKE, SKOHOMHUKE, HH(OPMAIMOHHBIX TEXHOJOTHAX M
MIPAKTUIECKON aesTenbHOCTH. Llenw m 3amaum M3ydeHUs MaTEMAaTHKU TPH OCBOCHUH
cunenunaipHocten CIIO.

2.1 AJITEBPA
Pa3Burue NOHATHSH O YHUCJIE

Ilenpie w® panuoHalbHBIC uMcna. JlehcTBuTenbHBIE 4Yucia. [IpuOmmkeHHBIS
BBIUMCJICHUS.

KoMmriutekcHbIe Ynucoa.
Kopuu, cTrenenu u jorapugmsl

Kopuu u crenenu. KopHu HaTypaibHOM CTENEHU U3 YKciia U UX cBoiicTBa. CTeneHu ¢
palMOHAIBHBIMU  TMOKa3aTeliiMu, UX cBoicTBa. CTeneHW C JEHCTBUTEIbHBIMU
nokasaresisiMu. CBOMCTBA CTETIEHU C JIEHCTBUTEIBHBIM MOKAa3aTEEM.

Jlorapupm. Jlorapupm uumcaa. OcHOBHOE  JIOrapu(PMHUYECKOE  TOXKIECTBO.
Hecsatuunple W HaTypajibHble Jorapudmbl. [IpaBuia nelicTBuil ¢ Jorapudmamu.
[lepexor K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue ajredopanmveckux BbipaxkeHuil. [IpeoOpazoBanHue panyvoHaIbHBIX,
UPPALMOHAIIBHBIX, CTEMEHHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX BBIPAKESHUM.

IIpakTHyeckue 3aHATUA

Apudmernueckue NEUCTBUS HaJ YHUCIAMU, HaXOXJECHHE NpUOIMKEHHBIX 3HAUYECHUHN
BEJIMYMH U MOTPEIIHOCTEN BBIYMCICHHUI (a0COMIOTHOW M OTHOCUTENBHOM), CpaBHEHUE
YHCJIOBBIX BBIPAKEHUU.

BrruuciieHue u cpaBHEHUE KOpPHEW. BBINOJHEHWE pacuyeToOB C paguKaiamu. PemeHne
UPPALMOHAIBHBIX YpaBHEHMH. Haxo)kIeHHWe 3HAaYE€HHU CTENEHEW C PalMOHAIBHBIMH
nokazarensiMu. CpaBHeHue cteneHeil. IIpeoOpa3oBaHusi BbIpaXXEHUM, COAEpIKAITUX
creneHu. PemieHne moka3aTenbHBIX YypaBHEHHMW. Pemenue mnpukinaaHelXx 3am1ad.
Haxoxnaenue 3HaueHuid sorapudma 1Mo MNPOU3BOJILHOMY oOcCHOBaHMIO. [lepexox ot
OJJHOTO OCHOBaHMS K JpyroMy. Bbeluucienne u  cpaBHEHHE JOrapu(dmos.
JlorapudmupoBaHue U MOTEHIMPOBAHUE BbIpakeHUH. [IpuOimskeHHbIe BHIYUCICHUS U
pelleHUs MPUKIAIHBIX 3a1a4. Penienue sorapupMuyeckux ypaBHEHUH.
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OCHOBbBI TPUTOHOMETPUU
OcHOBHBIE TOHATHSA

Pannannas wmepa yria. BpamarensHoe paBuxkeHue. CHHYC, KOCHHYC, TaHI€HC U
KOTaHreHc 4ucia. (OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA DopMynbl
npuBeeHuss. Popmyisl ciaoxeHus. opmyiisl yaBoeHuss PopMyIibl IIOJOBUHHOIO yIia.
[IpeoOpazoBanusi MPOCTEUIIUX TPUTOHOMETPUUYECKUX BbIpakeHui. IIpeoOpa3zoBanue
CYMMBbI TPUTOHOMETPHUYECKHX (PYHKIMH B MPOU3BEACHHE U MPOU3BEACHHUS B CyMMY.
BoIpakeHre TpUroHOMeTprUuecKuX (YHKUUA Yyepe3 TaHTE€HC MOJIOBUHHOIO apryMEHTa.
Tpuronomerpuueckne ypaBHEHHUSI U HepaBeHCTBA lIpocreliine TpUroHOMETpUUYECKUE
YpaBHEHHS. [Ipocreiimme  TPUTOHOMETPUYECKHME  HEPABEHCTBA. OO6parHbie
TpUTOHOMETpUYECKUEe QYHKIIMN. APKCUHYC, aPKKOCUHYC, apKTaHTEHC.

IIpakTHyeckue 3aHATUA

Paguanublii MeTO HM3MEPEHHS VYIJIOB BPAIICHUS W CBA3b C TPATYCHOM MEpOW.
OCHOBHBIE ~TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJBI CIIOKEHHUS, YABOCHUS,
npeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKMX (GYHKIHMH B MPOU3BEACHUE,
npeoOpa3oBaHUE  MPOU3BEACHUS  TPUTOHOMETPUYECKHMX  (QYHKIUHA B CyMMY.
[Ipocreiime  TpUTOHOMETPUYECKUE  ypaBHEHUs U HepaBeHcTBa.  OOpaTHbIE
TPUTOHOMETPUYECKUE (DYHKIIMU: apKCUHYC, apKKOCHUHYC, aPKTaHT€HC.

®YHKIIUU, UX CBOMCTBA U T'PA®UKH

@®ynkuuu. OOnacTb omnpeaeneHuss W MHOXKECTBO 3HAaYeHUM; rpaduk QyHKImH,
noctpoeHue rpaduKoB PyHKITUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CroiictrBa (QyHKmum. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb, OIPAHWYEHHOCT,
NEePHOIUIHOCT. [IpOMEKYTKM BO3pacTaHus W yObIBAHWS, HaWOOJIbIIICE U HAUMCHBIIICE
3HaUeHUs, TOYKH  OKCTpemyma. [ 'paduueckas  unTepmperanus. [Ipumeps
(GYHKIIMOHANBHBIX ~ 3aBUCUMOCTEH B pEalbHBIX  TIpolleccax W SIBJICHHUSX.
Apubmernueckne omnepanuu Han (QyHkmmsmu. CroxHas GyHKIUAS (KOMITO3UIINA).
[ToHsiTHE O HEMIPEPHIBHOCTH (HYHKIUU.

Oopatuble ¢yHkuuu. OOnacTe omnpeaeneHus ©W 00JacCTh 3HAYCHUN OOpaTHOMN
bynknuu. ['paduk o6paTHOM (YHKITUH.

CremneHHbIE, TMMOKa3aTeNbHBIC, JIOTAPU(PMHUYECKHE W TPUTOHOMETPHYECKHE (PYHKITUH.
OOpatHbie TpuroHomerpuueckue GyHkuuu. OnpexneneHus (yHKUIHUMA, UX CBOWCTBA U
rpaduku. IlpeoOpazoBanusi rpaduxoB. IlapamienbHblid  MEPEHOC, CUMMETPUS
OTHOCHUTEJIbHO OCeW KOOPAMHAT U CHUMMETPHUs OTHOCUTEIhHO Hauyaja KOOPJIMHAT,
CUMMETPHUSI OTHOCHUTEIILHO TpSIMOM Y = X, pAacCTSDKEHHE W CXKATHUE BIOJb OCEH
KOOpJMHAT.

IIpakTnyeckue 3aHATUA

[Tpumepbl 3aBUCHMOCTEH MEXIYy IMEPEMEHHBIMU B PeajbHBIX MPOIECCaX U3 CMEXKHBIX
muctunH. Onpenenenue ¢yakiui. [loctpoenne u uyteHue rpaduKoB (YHKIIHMA.
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HccnenoBanue ¢ynkiuu. CBONCTBA JTUHEHHON, KBAaAPaTUIHON, KyCOUHO-THHEHHON U
npoOHo-nmuHelHoN QyHkiuii. HenpeprbiBHble n niepuoanueckue Gynkiuu. CBoWCTBa U
rpaduKu CHHYyCa, KOCHHYCa, TaHreHca W KoraHreHca. OOpatHble (QYHKIUM U UX
rpaduxku. OOpatHble TpuroHomerpuueckue Qynkmuu. IIpeobpazoBanusi rpaduka
¢yakuuu. ['apmonunueckue koneOanus. [lpuxmanuele 3amaun. Iloka3arenbHble,
JorapupMudecKue, TPUrOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHocaenoBare/IbHOCTH. CnocoOb1 3aJ1aHHS 17} CBOMCTBA YU CIOBBIX
nocienoBarenbHocTed. IloHsTHE O mpenene mnocienoBaTenbHOCTH. CylecTBOBaHUE
IpeAeia  MOHOTOHHOM  OrpaHMYEHHOM  mOCienoBarelbHOCTH.  CyMMHpOBaHHE
nocjenoBaTeNbHOCTEH. beckoHeyHO yObIBarolasi reoMeTpuueckas Mporpeccus U ee

CyMMma.

IIpousBoanas. [lonsrue o mponu3BogHON PYHKIINU, €€ TEOMETPUUECKUN U (PU3NUECKUi
CMBICI. YpaBHEHHE KacaTelbHOM K rpaduky Qyakuuu. [IpomsBogHble CyMMBI,
pa3HOCTH, IPOU3BEICHMS, YaCTHBIE. | [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUM.
[IpumeHeHne TPOM3BOJHON K HCCICAOBAHWIO (YHKIIMA WM TOCTPOSHHUIO TpaHuKOB.
[TponzBoanble 00paTHON (QYHKIIMHU U KoMno3uluu GyHKIuU. [IpruMeps! ncnoab30BaHUS
IIPOU3BOJHOM ISl HAXOXKACHUS HAWIy4dIIEro PelIeHUs B IPUKJIAIHBIX 3a1adax. Bropas
IPOU3BO/HASL, €€ FeOMeTpUUecKuil U pusnueckuit cmpica. HaxoxneHnue ckopoctu s
npoiiecca, 3aJJaHHOro0 PopMyJoi U rpaguKoM.

IlepBooOpa3Hass u wuHTerpaj. IIpuMeHeHHe ONpENEeNeHHOro WHTerpaila s
HaXOXACHUS IUIOIIAAd KpuBOJHMHEHHOW Tpaneuuu. Popmyna Herorona—IJleliOHuma.
[Tpumeps! mpUMeHEHUs HHTerpaia B GU3MKe U FTeOMETPHH.

IIpakTHyeckue 3aHATUA

YucnoBasi MOCJIEIOBATEILHOCTh, CHOCOOBI €€ 3aJlaHds, BBIYMCICHUS YJICHOB
nocienoBatenbHocTH. [Ipenen mocnenoBarenbHOCTH. beckoHeuHO — yObIBaromas
reoMerpudeckas nporpeccus. IlponzBoaHas: MEXaHUYECKU U T€OMETPUYECKUM CMBICII
NPOM3BOAHON. YpaBHEHHE KacarenbHOW B ob0mem Bujae. [lpaBuna u  Qopmynb
nuddepeHInpoBaHus, TabauIa NPOU3BOIHBIX AIeMEHTapHbIX GyHKkuu. MccnenoBanue
GyHKIIMM C TOMOIIBIO TMpou3BOAHON. HaxokneHune HamOOBIIETr0, HAMMEHBIIErO
3HAYEHMs U dKCTPEMANIbHBIX 3HaueHU QyHkuuu. MaTerpan u nepsoodpasHas. Teopema
Heiorona—IJleitOnuma. [IpuMenenrne nuTerpana K BBIYUCICHUIO (PU3UYECKUX BEITHMUYUH
Y IJIOIIAIEH.

YPABHEHUSA N HEPABEHCTBA

YpaBHeHus1 W CHCTeMbl YpaBHeHM#l. PanuoHanbHblE, HppALMOHAIBHBIE,
[IOKA3aTEIbHBIE W TPUTOHOMETPUYECKUE YPAaBHEHUs M CUCTEMBl. PaBHOCWIBHOCTBH
ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBIE MPHUEMBI UX pEIIEHUs (pa3jIoKEeHUEe Ha
MHO>KUTENH, BBEJICHIE HOBBIX HEM3BECTHBIX, ITOICTAHOBKA, TpapuUecKuil METON).
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Hepasencrsa. Pauunonanensle, VppalOHAIbHEIE, II0Ka3aTeJIbHbIe 51
TPUTOHOMETPUYECKHUE HEPABEHCTBA. OCHOBHBIE IIPUEMBI UX PELICHU L.

Hcnonb3oBanue CBOMCTB U rpagukoB (PYHKUUI NPH peLIeHMH YPABHEHUN H
HepaBeHCTB. Meron wuHTEepBaioB. M300pakeHMe Ha KOOPAWMHATHON IJIOCKOCTH
MHO’KECTBA PELICHUN YPaBHEHUN U HEPABEHCTB C ABYMs [IEPEMEHHBIMU U UX CUCTEM.

IIpuknagubie 3agaun. llpuMeHeHHE MaTEMaTUYECKUX METOAOB Ui PELICHUS
COJIEPKaTENbHBIX 3a7a4 U3 pa3Iu4HbIX 00JlacTEed HayKd M NpakTUkH. MHTepnperarus
pe3yJIbTaTa, yU4eT PEAIbHBIX O PAHUYECHHIA.

IIpakTHyeckue 3aHATUA
Kopnuu ypaBuenuii. PaBHocunsHOCTh ypaBHeHHi. [IpeoOpazoBaHue ypaBHEHUM.
OCHOBHbIE ITPUEMBI PELIEHUS YpPAaBHEHMIL. Perienre cucreM ypaBHEHUH.

Hcnonp3oBanue CBOMCTB M TpadukoB GYHKIUNA JJI1 PEIICHUS YpaBHEHUM U
HEPaBEHCTB.

2.3 KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

DJjieMeHTbl KOMOMHATOPUKH. OCHOBHBIE TOHATHS KOMOWHATOPUKH. 3agadyd Ha
MOJICYET YHuCiIa pa3MElIEHUH, MePECTaHOBOK, coueTaHuil. Pemenue 3amad Ha nepedop
BapuanToB. @opmyna 6unoma Herotona. CBolicTBa OMHOMUHAIBHBIX KO3(PPUIIMEHTOB.
Tpeyronpuuk Ilackansa. DOnemeHTbl Teopuu BeposiTHOCTE. CoObITHE, BEPOSITHOCTH
COOBITUS, CIOXKEHME M YMHOXKE€HUE BeposATHOCcTei. I[loHsATHE O HE3aBHUCUMOCTHU
coObITHil. JluCKpeTHas ciaydyailHas BeIMYMHA, 3aKOH €€ pacrnpejaesieHus. HuciaoBbie
XapaKTEPUCTUKU NUCKPETHOW CirydaitHoiW BenuuuHbl. [loHSTHE O 3aK0HE OOJBIIUX
YUCEN.

DJjieMeHThl MaTeMaTu4deckoil craructuku. [IpencraBnenne maHHBIX (TaOIUIIBI,
auarpaMmmbl,  TpaduKH), TeHepajibHasg  COBOKYINHOCTb,  BBIOOpKa,  CpeaHee
apudmerndeckoe, meauaHa. lloHaTHe o0 3amayax MaTEeMaTUYECKOM CTATUCTUKH.
Pemenue nmpakTUYecKux 3a7a4d ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

HpaKanecmle 3aHATHUA

Hctopust pazButusi KOMOMHATOPUKH, TECOPUU BEPOSTHOCTEH M CTATUCTUKU M MX POJIb B
pa3IUYHBIX cdepax YeIOBEUECKOW Ku3HeaesTenbHOCTU. [IpaBuiia KOMOMHATOPUKH.
Pemenne koMOMHATOpHBIX 3ajad. Pa3menienus, couyeraHus U NepecTaHOBKU. buHoMm
Hrrotona u tpeyronsauk Ilackans. [Ipuknagneie 3agaun. Kiiaccnueckoe onpeneneHue
BEPOATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEpPOSATHOCTEH. Brruncienue
BepoaTHocTel. [Ipukinaaneie 3agaun. [Ipencrapienne yncinoBsix JaHHbIX. [[pukiiannbie
3aJ1avyu.
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24T'EOMETPUA
IIpsiMmble M IJIOCKOCTH B POCTPAHCTBE.

B3anMHOe pacnonoxeHue ABYX IPsAMBIX B IIpocTpaHcTBe. [lapainenbHOCTh NpsAMON U
miockoctu.  [lapamiensHOCTh  TIOCKOCTEH.  [lepneHIUMKYISIPHOCTH  IPSIMOM U
IJIOCKOCTU. [leprieHIUKyIIAp W HAKJIOHHAs. YTol MEXAY IPsAMOM U IIOCKOCTBIO.
JIByrpanHblii yroa. YToa MeXAy IJIOCKOCTAMH. llepneHIuKymsipHOCTH JBYX
wiockocted. ['eomerpuyeckue mnpeoOpa3zoBaHMsl TMPOCTPAHCTBA:  MapajlieIbHbBIN
IIEPEHOC, CUMMETPHUSI OTHOCUTENBHO IIOCKOCTU. [lapamnenpsHoe NpOEKTHPOBAHME.
[Inomanps opToroHanmbHOW TpoeKIuu. M300pakeHne MTPOCTPAHCTBEHHBIX (QUTYD.
MHuororpannuku Bepiinnel, pedpa, rpaHu MHOTrorpaiHuka. Pa3seprka. MHororpanseie
yriibl. Bemmykibslie MHOrorpanHuku. Teopema Jinepa. Ilpusma. [IpsimMast 1 HakjaoHHas
npusma. [IpaBuibHas npusma. [lapannenenunen. Kyo6.

[Tupamupa. IlpaBunpHas nupamuga. YcedeHHas nupamunaa. Terpasap. CumMmerpuu B
KyOe, B mnapajienenumnene, B npuzMe u nupamujae. CedyeHuss kyOa, Hpu3Mbl U
nupamuael. [lpencraBieHne o mNpaBUIBHBIX MHOTOTpaHHMKaxX (TeTpa’zape, Kyoe,
OKTa3/Ipe, NOAECKA3IPE U UKOCAIPE).

TeJsia 1 MOBEPXHOCTH BpaleHHs

Humuaap u koHyc. YceueHHbIH KoHYC. OCHOBaHUE, BbICOTA, OOKOBas MOBEPXHOCTH,
oOpasyromas, pasBeprka. OceBble CEUCHHUS M CEUCHHMS, MapajuleIbHble OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenbHast miockocTs k chepe.

HN3mepenust B reomeTpuu

O6bem u ero maMmepenue. Uurterpansuas dopmyna oobema. dopmynsl oobema Kyoda,
MPSMOYTOJILHOTO MapaJlIeNienunea, NPU3Msl, MWIHHAPA. DopMyIbl 00beMa MUPAMUIBI
1 KoHyca. PopMyIIbl TIJIOMIAM TTOBEPXHOCTEW MUIMHIApA U KoHyca. DopMynbl o0beMa
mapa u miomanu chepol. [logodue Ten. OTHouIEHUs IUIONIAEeH TMOBEPXHOCTEH U
00BEMOB MOTOOHBIX TEJI.

KOOleHH aTbl U BEKTOPLI

[IpssMmoyronbHast (AekapToBa) CHCTEMa KOOpPAMHAT B mpocTpaHcTtBe. Dopmyna
PACCTOSIHUSI MEXAY ABYMsI TOUKaMH. Y paBHEHHUSI CPeEPhbI, IIOCKOCTH U MPSIMOH.

Bekropsl. Moayie BekTopa. PaBeHCTBO BEKTOpOB. CJI0)KEHHE BEKTOPOB. Y MHOXKEHUE

BEKTOpa Ha 4uClO. Pa3ymokeHWe BEKTOpa IO HAIpaBICHUSM. YTOI MEXKIY ABYMS
BekTopamu. Ilpoekuust BekTopa Ha ocb. Koopaunatel Bektopa. CkansipHoe
IIPOU3BENEHUE BEKTOPOB. Mcronp30BaHME KOOPAMHAT W BEKTOPOB IPU PELICHUH
MaTeMaTUYeCKUX U MPUKIAJIHbIX 3a/1a4.
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HpaKanecmle 3aHATHA

[Ipu3HaKky B3aMMHOIO PACHOJIOKEHHS MPAMBIX. YTOJI MEXKAY NpAMbIMU. B3anmHoe
PACIIOJIOKEHHUE IPAMBIX M IUIOCKOCTEH. [IeprieHIUKyIssp U HAaKJIOHHAs K INIOCKOCTH.
Yronm Mexy psAMON M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAacCHOJIOKEHUU NIPSIMON U
10ckocTu. TeopeMa o Tpex nepneHaukyisapax. IlpusHaku u cBolicTBa napauiesIbHbIX
Y NIEPIIEHINKYISIPHBIX TIOCKOCTEN. PacCTOsIHHE OT TOYKH 10 INIOCKOCTH, OT MPSMOU 10
IIJIOCKOCTH, PACCTOSHUE MEXKAY IUIOCKOCTSIMH, MEXKIY CKPEIIUBAIOIIMMUCS IIPAMBIMU,
MeEX Iy IPOU3BOJILHBIMU (pUrypamu B npoctpaHcTie. [lapamiensHoe NpoeKTUPOBAaHUE U
ero ceoucrsa. Teopema O IUIOMIAAA OPTOrOHAJIBHOW IPOEKLMM MHOI'OYI'OJIbHUKA.
B3aumHOe  pacmnojio)keHHe — NpPOCTPAHCTBEHHBIX  Guryp.  Pasmuunble  BHIBI
MHOTOrpaHHUKOB. VX m3o0paxenus. CeueHusi, pa3BepTKu MHOrorpaHHukoB. [lnomans
MOBEPXHOCTH. Buael cummerpuii B npoctpaHcTBe. CHMMETpUsi TEl BpAILICHUS M
MHOTOTPAaHHUKOB. Bpruucnenune mmomaned u o6beMoB. Bekrtopsl. [leiicTBus ¢
BEKTOpaMu. J[ekapToBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTH,
cdepsl, iockocTH. PaccTosHue Mexny Toukamu. [[eHCTBUS ¢ BEeKTOpaMu, 3aaHHBIMU
KoopauHaTamu. CKaJsipHOE IPOU3BENCHNE BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSMOKN U
II0CKOCTU. Mcosib30BaHNE BEKTOPOB MIPU JOKA3aTEIbCTBE TEOPEM CTEPECOMETPUMN.

JI1s1 BHEAYIUTOPHBIX 3aHATUH CTYACHTaM HApsALy C PEIICHUEM 3a7ad U BBINOJHEHUS
[IPAKTUYECKUX  3aJaHUM  MOXHO IIPEMJIOKUTH TEMBI  MCCIEAOBATEIBCKUX U
pedepaTuBHBIX pabdOT, B KOTOPBIX BMECTO CEpPUM OTIENbHBIX MEIKHUX 3a7ad |
YIPaXXHEHUH IPEUIaraloTcsl CIOKETHbBIE 3a/JaHus, TpeOyolue JIMTENbHON paboThl B
paMKax OJHOM MareMaTHU4ecKOM CHUTyallMH. OTH TeMbl MOIYT OBITh Kak
VWHJABUAYAJIbHBIMUA 3aJaHUSMHM, TaK U T'PYNIOBBIMHU JUII COBMECTHOI'O BBIIIOJHEHUS
UCCIICIOBAHHUS.
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3. TEMBI PE®EPATOB (JIOKJIATOB), UICCJIEIOBATEJIBCKHUX
IMPOEKTOB

1. HempepoiBHBIE ApOOH.

. [IpuMeHeHue CI0KHBIX MPOIEHTOB B 9KOHOMUYECKUX pacueTax.
. [TapannenbHO€ MPOEKTUPOBAHHUE.

B W

. CpenHye 3HaYEHUS U X IPUMEHEHHUE B CTaTUCTHUKE.

. BekTopHoe 3a1aHie NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
. Cro>xeHue rapMOHUYECKUX KOIeOaHuil.

. I'padmueckoe penieHre ypaBHEHU U HEPABEHCTB.

. HpaBI/IJII)HBIe U IIOJYIIPABUJIBHBIC MHOT'OI'PAHHUKH.

O 0 3 O W

. Konnueckue ceueHus U UX NPUMEHEHHUE B TEXHUKE.
10. Ionsarue nuddepentinana u ero NPUIOKEHUS.
11. Cxembl MOBTOPHBIX UCIIBITAHUN bepHyun.

12. UccnenoBanne ypaBHEHUN U HEPABEHCTB C TAPaMETPOM.
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4. CTPYKTYPA U COJAEPXKAHUE YYEBHON JUCIHUILIMHBI

«MATEMATHUKA»

4.1. O0beM yueOHOH AMCIUIIMHBI M BUAbI Y4eOHOH pa0doThI (0OUHOE OT/IeJIeHHE)

Buj yyeOHo# padoThI

O0neM 4acoB

MaxkcuMmasibHasi yyeOHasi Harpys3Ka (Bcero) 357
Oo6s13aTennbHast ayqiuTOpHasi yaeOHasi HAarpy3Ka (Bcero) 238
B TOM YHCJIE:

MPaKTUYECKHUE PadOThI 110

KOHTPOJIbHBIE PaOOThI 16

KypcoBasi pabota (IIpoeKT) (He IPe1yCMOTPEHO)

CamocrosiTesibHast padoTa CTyJAeHTa (BCero) 119
B TOM YHCIIE:

CamocrosiTenbHast paboTa HaJl KypcoBOil paboTol (ITPOEKTOM)
UccnenoBarenbckas pabora 3
Pabota ¢ uadopmanmoHHBIMA UCTOYHUKAMH 31
PedeparuBnas padora 7
Pacuetrno-rpaduueckas padota 15
TBopueckue 3a1aHus 22
[ToaroroBka nmpe3eHTAMOHHBIX MAaTEPUATIOB 28
CocraBnenue TadauIy 8
Coznanue Mojiesnelt MpoCTPaHCTBEHHBIX (UTYD 5
ATTecTarus 1Mo TUCIHUIUINHE IK3aMEH
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5. TEMATUYECKHAM IVIAH YUYEBHOM JUCIHUAILIAHBI OY1.03 <MATEMATHUKA»

MO CIIEIIUAJIBHOCTM: 23.02.01. «Opranu3anusi nepeBo3oK U ylpaBjieHHe HA TPAHCIIOPTE)

OuHOe oTHEeIEHNE

Kosnu4ecTBO ayIuTOPHBIX 4aCOB
Makc. yue0.
CaMOCTOﬁﬂTe“ [MpakTnueckue
HaunmeHoBaHue pa3iesoB U TeM Harpysia bHAN paboTa Teopernu | (cemunapckue) | Kypcosoe
cryacura CT(yHeH)Ta Bcero ecKoe u NPOEKTHUPO
yac
(aac) o0y4yeHue | jadopaTopHbie BaHHe
3aHATHS
Tema 1. BBeneune 3 1 2 2
Tewma 2. Pa3BuTne NoHATHS O YnCTIe 15 5 10 4 6
Tema 3. Kopnu, crenenu u gorapudmbl 42 14 28 13 15
Tema 4. [IpsiMble U MIIOCKOCTU B IIPOCTPAHCTBE 30 10 20 12 8
Tewma 5. KomOuHaropuka 18 6 12 8 4
Tema 6. KoopinHaThl 1 BEKTOPHI 24 8 16 10 6
Tema 7. OCHOBBI TPUTOHOMETPUHU 46,5 15,5 31 15 16
Tema 8. OyHKIMH U TPaPHUKH 27 9 18 10 8
Tema 9. MHOTOrpaHHUKY M KPYTJIbIEC TEA 39 13 26 14 12
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[Iponomkenue TabmUIIbI

KoauuecTBo AYAUTOPHBIX YaC0oB

Makc. yue0.
CaMOCTOﬁﬂTe‘H IIpakTHyeckue
HaunmeHoBaHue pa3iesioB U TeM Harpyska bHaH padoTa Teoperuu | (cemunapckue) | Kypcooe
cTyaeHTa CT{HeH)Ta Bcero ecKoe u NMPOEKTHPO
gac
(aac) o0y4yeHue | jadbopaTopHbie BaHHe
3aHATHSA

Tema 10. Hauana MaTemMaTH4ecKoro aHajin3a 39 13 26 16 10
Tema 11. MHTErpan u ero npuMeHeHmne 22,5 75 15 8 7
Tema 12. 3H€M€FTH TEOPUU BEPOSITHOCTEN U 18 6 12 8 4
MaTEMaTHYECKOH CTATUCTUKH
Tema 13. YpaBHeHUs U HEpaBEHCTBA 33 11 22 8 14
Bcero mo xucuunjiinHe 357 119 238 128 110
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6. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJBHOCTHU CTYAEHTOB

Coneprxxanue 00y4yeHust XapakTepucTHKA OCHOBHBIX BH10B
NeSITeJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBbIX AeiiCTBHI

BBenenue O3HakoOMJIEHHUE C POJIbI0O MAaTEMATHKU B
HayKe, TeXHUKE, IKOHOMHUKE,
UHOOPMAIIMOHHBIX ~ TEXHOJOTHSX U
MIPAKTUYECKON NEeITETLHOCTH.
O3HakoMJleHHE C LEJsIMH M 3ajJayamu
U3YYCHUS MAaTEMATUKH TPU

ocBoeHuu crnenunanpHocreit CITO

AJITEBPA

Brinonnenue apu(METHIECKUX
JICMCTBUM HaJl YUCJIaMHU, coueTas
YCTHBIE U TUCbMEHHBIE TTPUEMBI.
Haxoxxnenue npuOanKeHHbIX 3HAUYCHHUI
BEJIMYMH U MOTPEIIHOCTEN BBIYNCICHUN
(a0COMOTHOM W OTHOCHUTEIBHOMN);
CpaBHEHHUE YHUCJIOBBIX BBIPAKCHUM.
Haxoxnenune omrndoK B
npeoOpa3oBaHUAX W BBIYUCICHHUAX
(oTHOCHTCSI KO  BCEM  IIYHKTaMm
IPOrPaMMbl)

Pa3ButHe nmoHsITUS
0 YucJje

O3HakoMJIEHHE C TIOHSATUEM KOpPHS N-i
CTENIEHH, CBOWCTBAMHU pAJUKAIOB U
IpaBUJIAMH CPaBHEHUS KOPHEH.
DopMyaMpOBaHUE ONPENEICHUS KOPHS
U CBOMCTB KOpHEW. Bpruucinenue wu
CpaBHEHUE  KOpHEH,  BBIIIOJIHEHUE
KopHu, crenenu, jorapugmsol IPUKHUJIKU 3HAYEHUS KOPHS.
[IpeoOpazoBanue YUCTIOBBIX u
OYKBEHHBIX BBIPAXKEHUH, COAEpKaIIUX
paavkaibl. BbIoNHEHHE pacyeToB IO
dbopmynaM, coAepKalllUM  PaguKaIbI,

OCYILECTBIISAS HEO0OXO0UMBIC
MOJICTAaHOBKH U MPeoOpa30BaHMUS.
Onpenenenue PaBHOCHJIBHOCTH

BBIDAXKEHHN C paaukanamMu. PemieHue
VUppalMOHAIIBHBIX YPABHEHUI.
O3HaKoOMJIEHHE C TIOHSITUEM CTEIEHH C
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JICUCTBUTEILHBIM ITOKA3aTEIIEM.
Haxoxnenue 3HAUYCHUM CTCIICHU,
UCIIONB3Ys MPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHbBIC CpeACTBa.
3anuchiBaHUE KOpPHA N-i CTENEHW B
BUJIC CTETICHU C JPOOHBIM TOKAa3aTesieM
1 Hao0opoT. DopMyTUpPOBAHHE CBOMCTB
cTereHel. BrlumciieHue cTeneHeu ¢
palMOHAIbHBIM MoKa3aresieM,
BBIIIOJTHEHUE  MNPUKUAKH  3HAYCHUSA
CTEIIEHU, CPABHEHUE CTEIICHEM.
[IpeobpazoBanue YHCJIOBBIX u
OYKBEHHBIX BBIPOKECHHUH, COIEPKAITUX
CTEIICHH, IPUMEHsS CBOMCTBA. Pemenue
IMOKa3aTeJIbHBIX YPaBHEHUH.
O3HakoMJIEHUE C MPUMEHEHUEM KOPHEM
Y CTEICHEN MPU BBIUKMCICHUU CPEAHUX,
JICIICHUH OTpe3Ka B «30J10TOM
CeueHUM». PelneHne npukiaaHbixX 3a1a4
HA CJIOKHBIE MPOLICHTHI

IIpeoGpa3oBanue ajredpanvecKux
BbIpaKeHU

Brimonnenue npeodpa3zoBaHui
BBIDOKCHUHN, TpuMeHeHue (opmy,
CBSI3aHHBIX CO CBOWMCTBAaMM CTENEHEH U
norapudmoB. OrmnpeneneHue o0JIacTH

JIOTTYCTUMBIX 3HaYeHUN
Jorapu(hMUIECKOr0 BBIPAYKECHMUS.
Pemienune JorapuPMUIECKUX
ypaBHECHUU

OCHOBbBI TPUT'OHOMETPUH

OCHOBHBIC TOHATHUSHA

N3yuenne pagua”HHOro MeTozAa
WU3MEPEHUS YIJIOB BPALICHUs U UX CBS3HU
c TpamycHoit Mepoi. WM3obpakeHue
YIJIOB  BpAIIEHWS HA  OKPYXHOCTH,
COOTHECEHUE BEJMYMHBI yriaa C €ro
PaCIIOI0KEHHUEM. dopMynupoBaHue
ONpeIETICHAN TPUTOHOMETPHUUECKUX
(GyHKIMI 7178 yrJoB  IOBOpOTa M
OCTPBIX YIJI0B IPSIMOYT OJILHOT'O
TPEYrojbHUKa W  OOBSICHEHHUE  HX
B3aMMOCBS3U.

[Ipumenenue OCHOBHBIX
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OcHOBHBIE TPUTOHOMETPHICCKHUE
TORKIACCTBA

TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIUMCIICHUS 3HAaUYCHUM
TPUTOHOMETPUYECKUX  (YHKIUH  T10
OJIHOM M3 HUX.

IIpeoOpa3oBanus nmpocTeux
TPUTOHOMETPUYECKUX BbIPAKEHNH

Nsyuenue OCHOBHBIX dbopmyn
Tpuronomerpuu: (GopMymnbl CIOXKEHHUS,
YIIBOCHUS, MPeoOpPa3oBaHUsI  CYMMBI
TPUTOHOMETPUYECKUX  (QYHKIUNA B
NpPOU3BEJICHUE U  MPOU3BEICHUS B
CYMMY U IPUMEHEHHE MPU BBIYUCICHUU
3HAYCHUS TPUTOHOMETPUUYECKOTO
BBIPKEHUS U YITPOLIEHUS €T0.
O3HakomiieHHe co CBOICTBaMU
CUMMETPHUU TOUEK HA €JUHUYHON
OKPY)KHOCTH U TIPUMEHEHHE WX IS
BbIBOJIa (DOPMYII IPUBEACHUS

IIpocreiinue TPUrOHOMETPUYECKUE
YPABHECHUS U HEPABEHCTBA

Pemenne 1o dbopmynam U
TPUTOHOMETPUYECKOMY KpYyry
IIPOCTEUIIINX TPUTOHOMETPUUECKUX
YPaBHEHUU. IIpumeneHue 001X
METO/I0B pelLIeHus YPaBHEHHM
(mpuBeneHue K JIMHEUHOMY,
KBaJPaTHOMY, METOJ pa3JIOKEHUs Ha
MHOXXHTEJIM, 3aMEHbl TIEPEMEHHON) MPHU

peleHnun TPUTOHOMETPUUECKUX
YPaBHEHUHU. Y MEHUE OTMEYaTh Ha Kpyre
pelieHus IIPOCTEUILINX

TPUTOHOMCTPUICCKUX HCPABCHCTB

ApPKCHHYC, QPKKOCHHYC, APKTAHT€HC
1 () ]

O3HakOMJIEHHE C TOHSATHEM OOPaTHBIX
TPUTOHOMETPUYECKUX (DYHKIIUIA.
N3yyeHne onpeneneHuy apKCUHYCA,
apKKOCHUHYCa, apKTaHIEHCa  4YHCIa,
(dopmynupoBaHue MX, U300pakeHUE Ha
€AUHAYHOU OKPYKHOCTH, IPUMEHEHUE
IIPU PELICHUU YPAaBHEHUIN

®YHKIIUU, UX CBOMCTBA U T'PA®UKH

Dyukuuu. [lHousiTue o
HeNpepbIBHOCTH PyHKIUHU

O3HakomileHHE C HOHATHEM
NIEPEMEHHOM, IIpUMepamu
3aBUCUMOCTE MEX]Y IEPEMEHHBIMH.
O3HakomJileHHE € MOHATHEM Tpaduka,
OTpeelIeHHe MPUHAMJIEHKHOCTH TOUKHU
rpadpuxy dyakiuu. OmnpejaeneHue 1o
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dbopMyrne mpocTenmieli 3aBUCUMOCTH,
BUjga ee rpaduka. Beipaxenue 10
dbopmylie OZHOM TIEPEMEHHOM uepe3
TpyTHE. O3HakomeHue c
OnpeIeTICHUEM byHKIIUH,
dbopmynupoBanue ero. Haxoxnenue
objacti  ompeAeseHuss U 00JacTu
3HaYCHUN (PyHKIINH

CaoiictBa pyHKuMH.
I'papuueckas uHTeprpeTanms.
IIpumepsbl
(GyHKUMOHATBHBIX 32aBUCUMOCTEN B
pPeaJbHbIX Mpoueccax U ABJICHUAX

O3nakomJiieHue c npuMepamu
(YHKIMOHAIBHBIX ~ 3aBUCHUMOCTEH B
pealbHBIX IMPOLECCaX M3 CMEXHBIX
JTACIIATIINH. O3HakoMJIEHHUE C
JIOKa3aTeIbHbIMU paccyXIEHUAMU
HEKOTOPBIX  CBOWMCTB  JIMHEWHOM U
KBaJpaTUYHOW (PYHKIHM, NpOBEIEeHUE
VCCIICIOBAHUs  JIMHEWHOM, KYCOYHO-
JIMHEWHOU, JpOOHO-TMHENHON 51
KBaJIpaTUYHOW (YHKIUI, MOCTPOEHUE
ux rpa¢ukos. [loctpoenune u ureHue
rpajpuxoB  ¢yHkumii. VMccnenoBanue
(G yHKIIH. CocraBnenue BUJIOB
GyHKIIMA O  JIaHHOMY  YCIIOBHUIO,
penieHre 3a1a4 Ha SKCTPEMYM.
Brinonnenne npeobpazoBanuii rpaduxa

byHKIIMHN

OopartHble pyHKIIMU

N3ydyenue noHsaTusi o0OpaTHON QPyHKIUH,
onpejielieHe BUJA U TOCTPOEHUE
rpaduka oOpaTHOU byHKIINAA,
HaXOXJCHHE €€ 00JIacTU ONpeeIeHUs
U obmactu 3HaueHuid. [lpumenenue
CBOMCTB (YHKIIUNA TP HCCIEAOBAHUHU
YpaBHEHUI MW pelIeHUWH 3aJady  Ha
KcTpeMyM. O3HAKOMJICHUE C MTOHATHEM
CIIO’KHOM (PYHKIIHH

CreneHnble, NOKa3aTeJbHbIE,
JorapupMmuyecKue u
TPUIOHOMeETpPUYecKHe pyHKIMH.

Brraucnenne 3HadeHmid (QyHKIHMA 110
3HaUeHUI0 aprymeHTta. OnpenerneHue
MOJIOXKEHUST TOYKU Ha rpaduxke mo ee
KOOpJIMHATaM 51 Hao0OOpOT.
Hcnonp3oBanue CBOMCTB (YHKIUH IS
CpaBHEHUs 3HAYEHUM CTENEHEW U
norapudmoB. IlocTtpoenue rpaduxoB
CTETIEHHBIX u Jorapu@mMuIecKux
¢yukuuid. Pemienne mnokazaTeiabHBIX H
JorapupMUIECKUX ypaBHEHHUM u
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OOpaTHbIe TPUTOHOMETPHYECKHE
GyHkumnu

HEPaBEHCTB 1o HA3BECTHBIM
aJIrOpUTMaM. O3HakoMJIeHHE c
ITIOHATHEM HETMPEPHIBHOU
MIEPUOINYECKON byHKIIMH,

(opMynupoBaHUE CBOWCTB CHHYCa H
KOCHHYCa, IOCTPOEHHUE UX IPAPHUKOB.
O3HakomileHHE c MTOHATHUEM
FapMOHUYECKUX Kosie0aHu u
pUMepaMy TAapMOHHYECKUX KOoJeOaHU
JUI OTIMCAHUS TPOLIECCOB B (U3UKE U
APYrux 00JacTsIX 3HAHUA.
O3HaKOMJIEHHE C TIOHATHEM pa3pbIBHON
NEPUOANYECKOM byHKIMH,
(dopmMynupoBaHUE CBOWCTB TaHTEHCA U
KOTAHI'€HCa, TIOCTPOECHUE UX I'PaUKOB.
[Ipumenenue CcBOMCTB GyHKIUN i

CpaBHEHMUS 3HAYEHUMN
TPUTOHOMETPUYECKUX byHKIMH,
peleHus TPUTOHOMETPUYECKUX
ypaBHeHuii. [loctpoenue rpaduxoB
0o0paTHBIX TPUTOHOMETPUYECKUX
GyHKUMN U onpenesieHue 1o rpadukam
170. CBONCTB. Brimonnenue

npeoOpa3oBaHus rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocaenoBaTe IbHOCTH

O3HakoOMJIEHHE C TOHATHEM YHCIOBOM
MOCIEA0BATENbHOCTH, CIIOCO0aMH €€
3aJlaHus, BBIYUCICHUSIMU €€ YJICHOB.

O3HakoMJieHHE C TIOHSITUEM TMpejena
nocieaoBaTebHOCTU. O3HaKOMIIEHHUE C
BBIYUCIICHUEM CYMMBI OECKOHEUYHOTO
YHUCIIOBOT O piga  Ha npuMmepe
BBIUKMCIEHUS  CYMMbl  OECKOHEYHO

IIpousBoaHasi M ee NPUMEHEHUE

yObIBaroIen r€OMETPUYECKON
nporpeccur.  Pemienuwe  3amad = Ha
IPUMEHEHUE (bopmyibl CYMMBI
OECKOHEUHO yObIBaro1en
Tr€OMETPUYECKON MPOrPECCUn

O3HakomileHHE c IIOHATHUEM
IIPOU3BOJHOM. N3yuyenue 51

bopMynHpoOBaHUE €€ MEXaHUYECKOro U
T€OMETPUYECKOTO CMBICIA, H3YYCHUE
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QITOpPUTMA BBIYHUCIEHUS MPOU3BOJIHON
Ha MpPUMEpPE BBIYUCIEHUS MTIHOBEHHOM
CKOpPOCTH M YIJI0BOro Kod(duimeHra
kacaresnbHOU. CocCTaBieHUE YpaBHEHHS
KacaTeJIbHOM B 001eM Buje. Y CBOEHUE
npaBmi guddepeHupoBaHusi, TaOIUIIbI
MPOU3BOJIHBIX DJIEMEHTAPHBIX (PYHKIIUH,
npuMeHeHue st auddepeHIupoBaHus
(GYHKUMNA, COCTaBICHUS  ypaBHEHUS
KacaTeJabHOU. M3yueHue TeopeM o CBsA3U
CBOMCTB (YHKIMH ¥ TIPOU3BOJTHOM,
dbopmynupoBka wux. IlpoBenenue c
NOMOIIBIO MMPOU3BOAHON HCCIIETOBAHUS
byHKIIAH, 3aJIaHHOM bopmyoi.
VYcraHoBIIEHHE CBSI3U CBOMCTB () YHKIIMHU
Y IPOM3BOJHOM MO UX rpaukam.
[Ipumenenune IIPOU3BOJHOMN TUISL
pemieHus  3aJad = Ha  HaXOXKACHUE
HauOOJbIIEr0, HAMMEHBILIETO 3HAYEHUS
Y Ha HaXOXKJICHUE YKCTpEMyMa

IlepBooOpa3Has
U HHTerpaJ

O3HakoMJIEHHE C TOHSATHEM HHTErpana
U nepBooOpaszHou. M3ydyeHue mnpasuia

BBIYMCIICHUS MepBOOOPA3HOM u
TEOPEMBI Herorona—JleliOnuna.
Pemenne 3azau Ha CBS3b
nepBooOpa3sHOM M €€ TPOM3BOIHOM,
BBIYUCJICHUE  MEpBOOOpasHOM st

naHHou ¢yHkuuu. Pemienue 3amgad Ha
MIPUMEHEHHE WHTETpaJia JUIS
BBIYUCIICHUSI (PU3MYECKUX BEJIWYUH U
TIoIaae

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs1 M CUCTEMbI YPABHEHHUH
HepaBeHcTBa M cCHCTEMbl HEPABEHCTB

O3nakomiieHne c MIPOCTENIITUMH
CBEICHUSAMM O KOPHSX anre0panuecKkux
YPaBHEHUH, IMOHATUSMH HCCIIECIOBAHUS
YPaBHEHU M CHUCTEM  YPABHCHUM.
N3yyenne Teopun  paBHOCUIBHOCTH
YpPaBHEHHMM W €€  IPUMEHEHUs.
[ToBTOpEHUE 3alucH peLeHus
CTaHAAPTHBIX YpPaBHEHUH, IPUEMOB
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C IBYMSA NNEPEMEHHBIMHA

npeoOpa3oBaHUsl  ypaBHEHUH  uid
CBEJIEHUS K CTaHJIaPTHOMY YpaBHEHHIO.

Pemenne paIMOHAILHBIX,
UPPALMOHAIIbHBIX, TOKA3aTebHBIX U
TPUTOHOMETPUUYECKUX  ypPaBHEHHH U
CUCTEM.

Hcnonb3oBanue CBOWCTB U TpadUKOB
GyHKIMNA JUIsT  pelieHus]  ypaBHEHH.
[loBTOpeHME  OCHOBHBIX  INPUEMOB
pelieHus cucreM. PelieHue ypaBHEHUN
C IPUMEHEHHEM  BCEX  IIPUEMOB
(pa3noxeHus: Ha MHOXUTENU, BBEACHMUS

HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpau4ecKoro MeTo1a).
Pemienne  cucrem  ypaBHEHUU €

IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
O3HakomileHHE C OOLIMMH BOMNpPOCAMU
pELLIEHUs] HEPABEHCTB U UCIIOJIb30BAHUE
CBOMCTB W TpadukoB (QYHKUHUA M[pU
pELLIEHUU HEPABEHCTB.

Pemenne  HepaBEeHCTB U CHUCTEM
HEPaBEHCTB C IPUMEHEHUEM PA3INIHBIX
CII0CO0OB.

[IpumeHeHrne MaTeMaTHYECKUX METOJIOB
JUIA PeUIeHHs] COAEP)KATENbHBIX 33134
U3 pa3MyHBIX o0jacTel Hayku U

MPaKTUKHU. HNutepnpernpoBanue
pe3yJIbTaTOB C  Y4E€TOM  peaJIbHBIX
OrpaHUYECHUN

JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSATHOCTEHN U
CTATUCTHUKH

OcHOBHBIE TOHATHUS KOMﬁI/IHaTOpI/IKH

N3ydenue mpaBuiaa KOMOWHATOPUKH M

IpUMEHEHUE npu pelIeHnn
KOMOMHATOpHBIX  3adad.  PemieHue
KOMOMHATOPHBIX 3ajaq METOI0M
nepedopa 1 1o MpaBuily yMHOKECHUS.

O3HaKoOMIJICHHE c ITOHSATHSIMU
KOMOWHATOPUKH: pa3sMeIIeHUsIMH,
COUCTAaHUSIMHM,  IIEPECTAaHOBKAMHU |

(dopmynamMu A1 UX BBIYUCIICHHUSL.

OObsicHeHue U TpuUMeHeHue (opmys
TUISI BBIYHCIICHUS pa3MelIeHuH,
IIEPECTAHOBOK M COYETAHUM  IPHU
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pemieHurd  3agad. (O3HAKOMJICHHE C
ouHoMmoM HpIOTOHA W TPEyroIbLHUKOM
[Tackansa.  PemeHme — mpakTUYECKHX
3a7a4 C HCIIOJB30BAHUEM IIOHITHH U
paBUJI KOMOUHATOPUKH

JIEMEHTHI TCOPHH BEPOATHOCTEH

N3y4yeHne KiacCUYecKoro OmnpenesIeHNs
BEPOSITHOCTH, CBOWCTB BEPOSITHOCTH,
TEOPEMBI O CyYMME BEPOSATHOCTEM.
Paccmorpenne npumMepoB BBIYMCIICHUS
BEpOsITHOCTEH. Pemenne 3amad  Ha
BBIUKCIIEHUE BEPOSITHOCTEN COOBITUI

IIpencraBienne TaHHBIX (TA0THIIBL,
AMArPpaMMbl, IPaPUKH)

O3HakoMmiIeHHE €  MPEACTaBICHUEM

YHUCIIOBBIX JTAHHBIX u 170:¢
XapaKTEePUCTUKAMH.

Pemenne mpakTHueckmx 3amad  Ha
00paboTKy YUCTIOBBIX JTAHHBIX,

BBIYUCJICHUC UX XAPAKTCPUCTUK

I'EOMETPUA

IIpssMbIe U VIOCKOCTH B
MPOCTPAHCTBE

DopMyIUPOBKA u MIPUBEICHUE
JI0KA3aTeJIbCTB MPU3HAKOB B3aWMHOIO
PaCIIOJIOKEHUS TIPSAMBIX M IIJIOCKOCTEH.
PacnioznaBaHue Ha yepTexax U MOAEIAX
Pa3IMYHBIX clydacB B3aMHOI'O
PacCIOIOKEHUS TIPSIMBIX M TIJIOCKOCTEH,
apryMEHTHPOBAHHUE CBOUX CYXKICHUM.

dopmynupoBaHue ONpENEIICHUN,
MPU3HAKOB M CBOMCTB MapaJUICIbHBIX U
MEPICHAUKYJIIPHBIX TLIOCKOCTEH,

JBYTPAHHBIX U JTUHEHHBIX

yIJI0B. BhINoOMHEHNE OCTPOEHUs YriioB
MEXKTY IPSIMBIMH, psIMOM u
IUIOCKOCTBIO, MEXIY IUIOCKOCTAMH IO
OMMCAaHUIO M PACHO3HABAHME HX Ha
MOZEISX.

[IpumeHeHne TIPU3HAKOB U CBOMCTB
PacHoJIOKEHHSI NMPSAMBIX M IUIOCKOCTEH
npu pemieHuu 3agad. M3oOpaxeHue Ha
PUCYHKaX M KOHCTPYHpPOBaHUE Ha
MOJIEIISAX NEPIEHIUKYIIPOB u
HAKJIOHHBIX K IUIOCKOCTH, HPAMBIX,
NapajuyIeNIbHbIX  TUIOCKOCTEH,  YIJIOB
MEXIAY TMPSIMOM U IUIOCKOCTBEO U
000CHOBaHWE TMOCTpoeHus. PelieHue
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3a/la4 Ha BBIUYMCICHUE T€OMETPUUECKUX
BeinrurH. ONHCHIBAHUE PACCTOSHUSA OT
TOYKH JO IJIOCKOCTH, OT MPSIMOU [0
IJIOCKOCTHA, M@Ky  IUIOCKOCTSIMH,
MEXIY CKPEIIUBAIOIIUMHUCS MPSIMBIMH,
MEXIY TPOU3BOJIILHBIMU (UTypamMu B
npoctpaHcTBe. DopMylMpoBaHue U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTOSHUAX (TEOpEeM CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHre Ha yepTexax
¥ MOJIETISIX PACCTOSTHUS U 00OCHOBaHHUE
cBoMX cyxzaeHuid. OrmpeneneHue u
BBIUHCIICHUE paccTosTHUI B
npoctpancTse. [Ipumenenne dopmyn u
TEOpEM TUJIAHUMETPUM JUISl  pEHICHUS
3amady. (O3HAaKOMJIGHHE C TOHSATHEM
MapaJiIeIbHOT0 MPOSKTUPOBAHUS U €TO

CBOMCTBaMH. dopMynupoBaHHUE
TEOpPEMBl O IUIOIIAJA OPTOrOHAJIBHOMN
IIPOEKIIUU MHOT'OYT OJIbHUKA.

[Ipumenenue Teopun AJis 0OOCHOBAHUS
MIOCTPOEHUM U BBIYHUCIICHUMU.
ApPryMEHTUPOBAHUE CBOUX CYXKACHUN O

MHororpanHuKHu

B3aHMHOM pacroJIoKEHNN
IPOCTPAHCTBEHHBIX QUTYP
Onucanune 51 XapaKTEPUCTHUKA

Pa3IMUHBIX BHJAOB MHOI'OI'PAHHHUKOB,
MNEPCUHUCICHUC ux DJIEMCHTOB 151

CBOWCTB. N3obpaxenue
MHOTOI'PAHHUKOB 151 BBITIOJIHCHUE
NOCTPOCHUS HAa  M300paXKEHHUSIX U
MOJETSAX MHOTOI'DAaHHUKOB.

Bpruucnenne JNMHEWHBIX 3JIEMEHTOB U
YIJIOB B IPOCTPAHCTBEHHBIX
KOHPUTypanusax,  apryMeHTHPOBAHUE
CBOMX CYXICHHWU. XapakTEepUCTHUKA U
U300paXEHUE  CEYCHMS,  Pa3BEPTKHU
MHOTOT'PAHHUKOB, BBIYHCIICHUE
IJIOIIA/IEN TTOBEPXHOCTEMN.

[locTpoeHne MOPOCTEUIIMX  CEYECHUH
KyOa, MIPU3MBI, MAPAMUBI.
[Ipumenenue ¢GakToB W CBEIEHUU U3
IJITAHUMETPHUH. O3HakomiieHue c
BUJIAMU CUMMETPUHA B IPOCTPAHCTBE,

30




dbopMynHpoBaHUE  ONpEACICHUH |
CBOMCTB. XapakTEpUCTHKAa CUMMETPUU
TEl BpalleHWsT W MHOTOTPAHHUKOB.
[IppuMeHeHne CBOMCTB CUMMETPHUH IIPH
pelieHnn  3a7ad. Hcnonb3oBanue
prOOPETEHHBIX 3HAHUI TUTSL
UCCIEIOBaHUA M MOJEIMPOBAHUS
HECJIOKHBIX  3aj1ad.  M3o0pakeHue
OCHOBHBIX MHOTOI'PAaHHUKOB u
BBIMIOJTHEHUE PHUCYHKOB M0 YCJIOBUSAM
3a/1a4y

Tenan MOBEPXHOCTHU BPpallCHHUA

O3HakomJieHHEe €  BHJAaMU  Tel
BpallCHU, dbopMynrpoBaHue 170:¢
ONpeAeIICHUN u CBOWCTB.
DopMyTUPOBAHUE TEOPEM O CEUCHUU
mapa IUIOCKOCTBIO M IUIOCKOCTH,
KacaTelbHOM K cdepe. XapaKTepucTHKa
U H300paXEeHHEe TeNn BpAIICHUS, HUX
pa3BepTKHU, ceueHus. Pelienne 3amad Ha
MIOCTPOEHHUE  CEUCHUH, BBIYMCIICHUE
JUIMH, PAacCTOSAHWM, VYIJIOB, IUIOLIAJCH.
[IpoBenenue JIOKa3aTEIbHbBIX
paccyXJAeHUN MpHU PEIICHUU 3a]1ay.
[IpumeHeHne CBOMCTB CUMMETPUU IIpU
pelieHuy 3aJad Ha Tejla BpalleHus,
KOMOMHAIIMIO  TeJl. N3obpaxenue
OCHOBHBIX KPYTJIBIX TE€J U BBINOJIHEHUE
PUCYHKA 1O YCJIIOBUIO 3a7a4H

I/I3MepeHl/I$I B reoMETpUun

O3HakoMJIeHHE C MOHSTHUAMHU IUIOIIAAN
1 00beMa, aKCHOMaMU U CBOMCTBaMH.

Pemenne 3amau  Ha  BBIUKCIICHHE
TIomaaen TUTOCKHUX buryp C
PUMEHEHUEM COOTBETCTBYIOIINX
dopmyn u ¢HakTOB U3 IJIAHUMETPHH.
W3yyenne TeopeM O  BBIYUCICHHUU
00BEMOB  NIPOCTPAHCTBEHHBIX  TeT,
pelieHne  3aja4y  Ha  [IPUMEHEHHE

dbopmyn BBIYHCIICHUS 00BEMOB.
Nzyuenne ¢opmyn s BBIUYHMCICHHS
TTIOIIAIe TMOBEPXHOCTEN

MHOT'OI'DaHHUKOB M TEJI BPAIllCHHUS.
O3HaKOMIIEHHE C METOJOM BBIYMCIICHHS
TJIOIIA TN MTOBEPXHOCTH chepsl.
Pemienne 3amauy Ha  BBEIYKCIICHUE
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IJIOIIAEH ITIOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunarsl 4 BeKTOPbI

O3HakOMJICHHE C MOHITHEM BCKTOpPA.

N3yuenue JEKapTOBOMU CUCTEMBI
KOOpAUHAT B MIPOCTPAHCTBE,
IIOCTPOECHUE 1o 3aJJaHHBIM
KOOpAMHATAM TOYEK U IUIOCKOCTEM,
HaXO0XKJICHHUE KOOpPJMHAT TOUYEK
Haxoxxnenue ypaBHEHMH OKpPYXHOCTH,
cheprl,  IJIOCKOCTH. Brruucnenue
PacCTOSIHUI MEXIYy TOUKAMH.

N3yuenne CBONCTB BEKTOPHBIX
BEJIMYHH, IIPaBUII pas3oxKeHus

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUII Hax0XKJICHUS KOOpIWHAT
BEKTOpa B IIPOCTPAHCTBE, IPaBUJ
JNEUCTBUM C BEKTOpPaMH, 3aJlaHHBIMHU
KoopauHaramu. [Ipumenenue Tteopuun
IIpU PELICHWM 3a1a4 Ha JEUCTBUS C
BEKTOpaMHu. M3ydeHue  CKaJIsIpHOTO
IIPOU3BEICHUSA BEKTOPOB, BEKTOPHOI'O
YPaBHEHUs IIPAMOM U  IIOCKOCTH.
[IpumMeHeHne TeopuM TMpU  PELICHUH
3a7a4 Ha JEUCTBUS C BEKTOpPaMHu,
KOOPJIWHATHBIN METOJI, IPUMEHEHNE
BEKTOPOB I BBIUYMCIICHUS BEJIUYUH
YIJ0B U paccTostHUui. O3HaKoMIIEHUE C
JIOKa3aTeNbCTBAMHU TEOpPEM
CTEpEOMETPUH 0 B3aMMHOM
PACIIOI0KEHUU IPSIMBIX U TIJIOCKOCTEN €
YICII0JIb30BAHUEM BEKTOPOB
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7. YAEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME PABOYEM ITIPOT'PAMMBI YYEBHOM
JANCIHUIIVIMHBI <MATEMATHUKA: AJIEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A; TEOMETPUS

OcBoenue pabouell mporpamMmbl yaeOHOUM AUCIUIUIMHBI «Maremaruka: anredpa u
Hayajga MaTEeMaTHYeCKOTO aHaliu3a; TeOMETpHUs» MpearnojiaracT HaJIWYue B
TEXHUKYME, pPEaJM3ylollleM O00pa30oBaTeIbHYIO IMPOrpaMMy CpEIHEro OOLIero
oOpaszoBanusi B npenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOro OOIIETO
oOpa3oBaHus, yueOHOro KaOWHETa, B KOTOPOM MMEETCSI BOBMOKHOCTh OOECIICUHTh
oOyuarorumcsi cBOOOMHBIN A0CTyn B VMIHTEpHET BO BpeMs yueOHOro 3aHATHS U
nepuoa BHeEy4eOHO#l gesTenbHOcTU. [lomemieHne kaOuHeTa  yIOBJIETBOPSIET
TpeboBarmsiM CaHUTAPHO-IIIHIEMUOIOTHYECKUX TIpaBmil u HopMaTuBoB (CanlluH
2.42 Ne 178-02) m  OCHAIIEHO THUIOBBIM OOOPYIOBaHHMEM, YyKa3aHHBIM B
HACTOSIIINX TPEOOBAHUSX, B TOM YHCIIE CIICIUATM3NPOBAHHON Y1eOHOM MEOCITbIO 1
cpeAcTBaMu OO0Yy4YeHHMsI, JOCTATOYHBIMU JJISi BBIIIOJHEHUSI TPEOOBAaHUN K YPOBHIO
NOJATOTOBKM  oOydaromuxcs. B kabuHere  uMeeTcss  MYJIbTHMEIUWHOE
o0opy0BaHMe, MOCPEACTBOM KOTOPOTO YYaCTHHKH OOpa30BaTEIBHOTO MpoIlecca
MOTYT TPOCMAaTpUBaTh BU3YalbHYI0O HHGOpPMAIMIO TIO MaTeMaTHKE, CO37aBaTh
IOpe3eHTaluy, BUJEOMaTepualbl, HWHbIE JOKYMEHTh. B cocraB y4eOHO-
METOJMYECKOT0 U MaTePUaIbHO-TEXHUYECKOT0 00eCTIeueHus TPOrpaMMBbl Y4eOHOIM
TUCIUTUIMHBL «MaremaTtuka: aiaredpa W Havalla MaTEeMaTHYEeCKOro aHaln3a;
TEOMETPUS» BXOJSIT:

*MHOTI'O KHHOHaHBHBIﬁ KOMIIJICKC IIPCIIo4aBaTCIIAd,
9

*HAIISIAHBIE TOCOOMST (KOMIUIEKTBI Y4eOHBIX TaOduIl, IIJJaKkaTOB, IOPTPETOB
BBIJAIONIUXCS YYEHBIX-MAaTEMATUKOB U JIp.);

*MH(POPMAILIIOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
*3KPaHHO-3BYKOBBIE IOCOONS;

*KOMIIIEKT TEXHHYECKOMU AOKYMCHTAIMH, B TOM YHCIIC IIaCIlOpTa Ha CPCACTBA
O6y‘{€HI/I}I, HHCTPYKIHUHU 110 UX UCITOJIb30BAHUIO U TCXHUKC 6630HaCHOCTI/I;

*OnOMoTEeYHbIN (DOHI.
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8. JUTEPATYPA
8.1. PEKOMEHIAYEMAS JIMTEPATYPA

Jast ctyieHToB

bammakoB M.M. Maremaruka: ydeOHMK IS CTYA. YYPSXKACHUM cpea. mpod.
oOpazoBanusi. — M., 2014.

Atanacsn JI.C., byry3zoB B.®., Kanomuer C.b. u ap. Maremaruka: aiaredpa u
Hayaja MaremaTudeckoro aHammza. [eomerpus. I['eomerpust (0a3oBbIE U
yrayoneHHsi ypoBan). 10—11 kmaccel. — M., 2014.

Kommoropos A.H., A6pamoB A.M., HQymuunsia FO.IL u ap. Anrebpa m Havama
aHanuza: Yueb. mis 10-11 k1. - M., 2014.

bammvakos M.M. Maremaruka. COopHUK 3amad Mpo(uIbHONW HAMPABICHHOCTH:
yue0. mocodue sl CTyA. yupexaeHuu cpea. npod. oopazoBanus. — M., 2014.

bammakoB M.M. Maremaruka. 3agaqyHuk: yde0. mocooue sl CTy. YIPEKICHUM
cpen. mpod. oOpaszoBanus. — M., 2014.

['puropweB C.I'., UBonruna C.B. Maremaruka : y4eOHUK 1Jisi CTyA. 0Opa3oBar.
yupexaeHut cpen. mpod. odpazoBanusi. — M., 2014.

s npenoxaBaresiei

bammakoB M.M. Maremaruka: ydeOHMK IS CTYA. YYPSXKACHUM cpea. mpod.
oOpazoBanusi. — M., 2014.

denepanbHbii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBannu B Poccuiickoi
denepauumn.

[Ipukaz MunucrepctBa obpazoBanust U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEpXKJIEHUU (DeepalbHOr0 TOCYJapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa
cpenHero (ToJIHOTO) 00IIero 00pa3oBaHUS.

[Tpukaz MunucrepctBa obpazoBanust U Hayku PD ot 29.12.2014 No 1645 «O
BHEeCeHMM u3MeHeHuil B [Ipuka3 MuHnucrepctBa 00pa3oBaHus W HayKH
Poccuiickoit @eneparuu ot 17.05.2012

Ne 413 «**O06 yrBepxkaeHun ¢eaepaibHOro ToCyAapCTBEHHOI0 00pa30oBaTEIbLHOTO
CTaHJapTa cpeaHero (IoJIHOro) O0IIEro 00pa3oBaHus ».

[Tucekmo [lemaprameHTa TroOCYJapCTBEHHOM TOJMTUKH B cdepe MOAroTOBKH
paboumnx kaapos u JII1O MunncrepcTtBa oOpazoBanusi 1 Hayku PD ot 29.05.2014
Ne 32499 «PexkoMeHmaluu 110 OpraHU3alMU TIOJYYEHUS CPEIHEro oOIIero
oOpa3oBaHUs B TIpeAeiiax OCBOCHHS OOpPa30BATCIBHBIX IPOTPAMM CPEIHETO
npodeccrnoHaIbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOro o0Imero oOpa3oBaHUS C
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yd4eToM TpeOoBaHW  (enepalbHBIX TOCYAApCTBEHHBIX  00pPa30BATEIbHBIX
CTaHJApTOB M MOjJy4aeMoll mpodeccud WM CICHHAILHOCTH  CPEIHEro
po¢eCCUOHATLHOT0 00Pa30BaHUS.

bammvakos M.M. Martemartuka: KH. Ui MpenojaaBarelis: MeToa. mocooue. — M.,
2013
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8.2. UHTEPHET-PECYPCbI

www.fcior.edu.ru  (MubopManMoHHble, TPEHUPOBOYHBIE ¥  KOHTPOJBHBIC
MaTepHabl).

www.school-collection.edu.ru (Exunast kosuiekiuu nmudpoBbIX 00pa3oBaTeIbHBIX
PECYpPCOB).
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