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1. MOACHUTEJIBHASA 3AIIMCKA

O6meobpazoBarenbHass  yueOHas aucnuruimHa OY/[.04. «MaremaTtukay
uzyuyaercsi B OI'BIIOY «bTXKT Koctpomckoil obinactu» (fajgee TEXHUKYM),
peanu3yronieM o0pa3zoBaTeIbHYI0 MPOrpaMMy CpeHEro ooOIIero oOpa3oBaHUsl B
mpeaenax  OCBOCHHMS ~ OCHOBHOM  MPO(ECCHOHAIBHONW  00pa3oBaTEIbHOU
nporpammbel  CITO (OIIOIT CIIO) na 6a3e OCHOBHOrO 00I1Iero o6pa3oBaHUs
npyu  TOATOTOBKE KBATH(UITUPOBAaHHBIX paboumx. PabGowas mporpamma
pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpennero obOiiero oOpa3zoBaHUs,
MPEABSIBISIEMBIX K CTPYKTYPE, COJEPKAHHIO M pe3yJbTaTaM OCBOCHHS Y4eOHOM
muciuuinasl OY [.04. «MaTtemaTuka» B COOTBETCTBUU C PeKOMEHIalusaMu 1o
OpraHu3alluyd TOJYYeHHUs] CpeaHero ooO1iero oopa3oBaHus B Mpejeiax OCBOCHHUS
00pa3oBaTEIbHBIX MPOrPaMM CpPeIHEr0 MpodeCCHOHAIIBHOTO O0pa3oBaHUsl Ha
0a3ze OCHOBHOIO 0O0IIEro 00pa30BaHUS C Y4YeTOM TpeOOBaHM  (erepanbHBIX
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W TOJy4aeMou mpodeccun
CpeaHEero po¢eCCUOHATBLHOTO o0pa3zoBaHuUs (mucemo JlemapTameHTa
rocyJapCTBEHHOM TOJUTUKU B cdepe MOATrOTOBKUA pabdoumx kaapoB u JI1O
Muno6puayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue mporpammbl yueOHor aucumrummasl OY .04, «MaremaTtukay

HaIpaBJIECHO HA JOCTIKEHUE CISAYIOMINX Heei:

co0OecrieueHre C(HOPMUPOBAHHOCTH IPEACTaBICHUA O COLMAIBHBIX,
KYyJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpaxX CTAHOBJICHHS MaTEeMaTHKU;

so0ecrnieyeHne CGHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHYECKOTO U
MaTeMaTUYeCKOrO MBITIICHUS,

so0ecrieyeHne CPOPMUPOBAHHOCTH YMEHUH NPHUMEHSTh TOJyYECHHbIE
3HAHWS TIPU PEIICHUH PA3IMYHBIX 3a]1a4;

so0ecrieueHre CHOPMUPOBAHHOCTU TMPEJCTABICHUM O MaTeéMaTUKE Kak
JacTH  OOIIEYEIIOBEYCCKOH  KYNbTYpPhl, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MTO3BOJISIONIEM OMMCBHIBATh M M3y4aTh PeabHBIC MPOICCCHI U SBJICHU.

B pabouyro mnporpamMmy BKIIOYEHO COJACpXaHHWE, HalpaBICHHOE Ha
(dbopMHpOBaHUE y CTYACHTOB KOMIICTCHITUH, HEOOXOIUMBIX IS KAa4eCTBEHHOTO
ocoenust OIIOII CIIO na 6a3e ocHOBHOTO 001Iero o0pa3oBaHUs C MOJyYEHUEM
cpenHero oOmiero oOpa3oBaHUs, MPOTPAMMBI MOATOTOBKH KBaTU(UIIMPOBAHHBIX
pabounx.



2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIATIJIMHBI
OY].04. MATEMATHUKA»

VYueOnas aucuurnaa OY1.04. «Marematuka» siBisieTcst pyHIaMEHTaTbHON
o011eo0pa3oBaTeIbHOM  JUCIHUIUIMHOM  CO  CJOXHUBIIMMCS  YCTOMYMBBIM
colepkaHueM M o0mMuMHU TpeOOBaHUSMU K TMOATOTOBKE oOydamomuxcs. B
TEXHUKYME, pealu3yloleM o0pa30BaTeabHyl0 NPOrpaMMy CpEIHEro OO0IIero
obpazoBanust B mpenenax ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOrO OOUIEro
oOpazoBanus, uzyueHue ydeonou aucuurummasl OY]J[.04. «MartemaTuka» uMeer
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduiss mnpodheccuoHaIbLHOTO
oOpazoBanus. Ilpu ocBoenun  npodeccuit CIIO TexHuyeckoro  npoduiis
npodeccuoHanbHoro oopasoanus yueoHas nucuuiuinia OY/1.04. «KMatematukay
u3ydyaercsi OoJsiee yriayOJeHHO, Kak mnpoduiabHas ydeOHas JUCUHUILUINHA,
YUUTBIBAIOIIAsl CHEIU(PUKY OCBaMBaeMbIX  mpodeccuil. DTo BbIpaXkaeTcs B
coJiepKaHuu 00y4eHUsl, KOJIMUECTBE YacOB, BbIICISAEMbIX HA U3YYEHHUE OTAEIbHBIX
TEM TpPOTpaMMbl, TIAyOMHE HMX OCBOEHHUS CTYACHTaMH, OOBEME W XapakTepe
MPAKTUYECKUX 3aHATHH, BHUJIaX BHEAYJIUTOPHOM CaMOCTOSITENBHON paboThI
cTyaeHToB. OOmme wenu u3ydeHuss ydeOHod  gucuumuinmasl OV /.04.
«MaremMaTuka» TPaAUIIMOHHO PEATM3YIOTCS B YETHIPEX HAMPABICHHSIX:

1) obmiee npeacTaBiaeHrue 00 UACSIX U METOAaX MaTEMATUKH;

2) UHTEJIEKTyalIbHOE PA3BUTHUE;

3) oBiageHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSMU;

4) BocnUTAaTENHLHOE BO3/ICHCTBUE.

[Tpodunuzanus mneneit MaTeMaTHueCKoro oOpa3oBaHus OTpakaeTcsi Ha BHIOOPE
OPUOPUTETOB B OpraHU3aluu y4eOHOW JesTenbHOCTH oOydaromuxcs. s
TEXHUYECKOTO  mpoduis npodhecCuOHATHHOTO 00pa3oBaHUsi BBIOOp I1enel
CMEIlaeTcsl B MparMaTHYecKOM HaIpaBJIEHUH, IPEIyCMaTPUBAIOLIEM yCUIICHUE U
paciiupeHue IPUKIIATHOTO Xapakrepa U3y4EHUs MaTEeMaTHKH,
MIPEMMYLIECTBEHHONM OpHUEHTAllMM HAa AJTOPUTMUYECKUN CTWJIb ITO3HABATEIBHOU
JESITEIbHOCTH.

N3yuenue yueOnoi aucuurmumnasl OY]1.04. «MartemaTtuka» Kak npoduibHON
o01eo0pa3oBaTebHONM  y4eOHOM  JTMCUMILUIMHBI, YYHUTHIBAIOIIEH crnielupuKy
ocBanBaeMbIX cTyjeHTamu mnpodeccuu CIIO, obecrieunBaeTcs:

*BBIOOPOM PA3ITUYHBIX MOJX0/I0B K BBEJICHIUIO OCHOBHBIX MOHSTHI;

s¢bopMHUpOBAHMEM  CHUCTEMBl  y4eOHBIX  3aJlaHui,  O00ECTeUUBAIOIINX
3¢ (eKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

*00OraIieHreM CreKTpa CTuiIe ydeOHOM JesITeIbHOCTH 3a CYET COTJIACOBaHUS
C BeAYIIMMHU JESTEIIbHOCTHBIMU XapaKTEPUCTUKaMU BbIOpaHHOU Mpodeccuu.

[IpodunpHas cocTaBnsdoOmas oTpaxkaercs B TpPeOOBaHUAX K MOJITOTOBKE
0OyJaronMxcs B 4acCTH:

*00IIel CHCTeMBbl 3HaHHI: cojaep)KaTeabHble NPUMEPhl HCHOIb30BAHUS
MaTEMaTUYECKUX UAeH U METOA0B B MPO(heCCUOHATBHOU IeATETbHOCTH;



*YMEHUH: pa3nuuue B ypOBHE TPEOOBAHWHA K CIIOKHOCTU MPUMCHICMBIX
aJITOPUTMOB;

*IIPAaKTUYECKOTO HCIIOB30BaHMSI TMPUOOPETCHHBIX 3HAHMW W yMCHUU:
WHAWBUIYAIBHOTO yYEOHOI'O OIBbITa B IOCTPOSHHM MaTEMAaTHYCCKUX MOJICIICH,
BBITIOJTHEHUH HCCIICIOBATEIIBCKUX TTPOCKTOB.

Takum oOpa3om, peanu3amus CoaepKaHUS  y4eOHOW  AWCITUTUTMHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTUK YICOHOM
paboThI, 3aBUCAIUX OT MPoduiIs MPodhecCHOHATHPHOTO 00pa30BaHUS, MOTYYCHUS
OIbITa WCIOJH30BAaHUSA MATEMATHKH B COACPXKATCIbHBIX W MPO(EeCCHOHAIBHO
3HAYUMBIX  CHTyallWsIX 1O  CPaBHEHHIO € (OPMaIBbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMH ~ XapakTepuctukamu oOydenms. ConepxkaHue  ydeOHOU
TUCIMILTAHBI pa3pab0oTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEPKATEIHHBIMHU
JVUHUSIMEA 00YUICHHSI MAaTeMaTHKE:
canreOpandeckasi JTMHHS, BKJIIOYAIOIIAsl CUCTEMATH3AIMIO CBEJICHUN O 4YHCIIaX;
U3yYCHHE HOBBIX W OOOOIICHWE paHee HW3yYEHHBIX OIeparuii (BO3BEJCHHE B
CTCTICHb, W3BJICUYCHUE KOPHS, JorapuMHUpOBaHUE, CUHYC, KOCHHYC, TaHTCHC,
KOTaHT€HC ¥ 0OpaTHBIC K HUM); U3YYCHHUE HOBBIX BHJIOB YUCIIOBBIX BBIPAKCHHHA U
GOopMyJI; COBEPIICHCTBOBAHHWE IPAKTUYCCKUX HABBIKOB M  BBIYUCIIATEIIBHON
KyJBTYpPbl, pacIIMpEHUE M COBEPIICHCTBOBAHHME ajreOpandyecKoro arrapara,
c(OPMHUPOBAHHOTO B OCHOBHOHM IIKOJIe, W €ro IPUMCHCHHE K PCIICHHIO
MaTEeMaTHYCCKHUX M MPUKJIAJIHBIX 33]1a4;

*TCOPETUKO-(QYHKIIMOHATbHAS JIMHHS, BKIIOYAIONIas CHUCTECMATH3AIUI0 U
paciMpeHne CBeIeHUN O (DYHKIIUSAX, COBEPIICHCTBOBAHUE TPAPUICCKIX YMCHHIA,
3HAKOMCTBO C OCHOBHBIMH HJCSIMH M METOJaMH MaTEeMAaTHYECKOTO aHaih3a B
o0beMe, TIO3BOJISAIONIEM HCCJICNOBATh JJIEMECHTApHBbIE (YHKIMH ¥ pPEIaTh
MPOCTEHIIIe TeOMETpUIECKUE, PU3NICCKUE U IPYTHE MPUKIIAIHBIC 3a/1a4H;

*JIMHUSI YPaBHCHWA ¥ HEPABCHCTB, OCHOBAaHHAs Ha IIOCTPOCHHH W
WCCJICIOBAaHUH MaTEMaTHYCCKHX MOJICIICH, TEPeCceKaroIIascs ¢ anreOpandeckon nu
TEOPETUKO-PYHKIIMOHAIBHON  JIMHUSAMH W BKJIIOYAlOas  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHHKH ajareOpamyecKuX MNpeoOpa3oBaHUM IS PEIICHUS
YpaBHCHHH, HEPABEHCTB M CHCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH M
HCCIIeIOBaTh MPOCTEHIINEe MaTeMaTHYECKHEe MOJCIU MPU PEHICHUH MPUKJIAJIHBIX
3aJ1a4, 3aJ1a4 U3 CMEKHBIX U CIICIUATbHBIX JUCIUILINH;

sreoMeTpUYECKas JIMHHS, BKIIIOYAIONmas HarJIAIHbIC TPEJACTABICHUS O
MPOCTPAHCTBEHHBIX (PUrypax U M3YUYCHHE MX CBOWCTB, ((OPMHpPOBAHUE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpPaXCHHS, pPa3BUTHE CIIOCOOOB  I€OMETPUYECCKHUX
U3MEpPEHUI, KOOPJAMHATHOTO W  BEKTOPHOTO  METOAOB IS PEIICHUS
MaTEeMaTHYCCKHUX M MPUKJIAJIHBIX 33]1a4,

*CTOXACTUYCCKAs JTMHKS, OCHOBaHHAs HA Pa3BUTUN KOMOWHATOPHBIX YMCHHIA,
peICTaBICHUN 0 BEPOSATHOCTHO-CTATHCTUICCKUX 3aKOHOMEPHOCTSIX
OKPYKAIOIIET0 MUPA.

N3yuenne  oOmieobpazoBarenbHor  yuyeOHoM — guctumivael OV ]J[.04.
«MaremaTuka» 3aBepIIaeTcs MOJABEACHUEM HTOTOB B (hopMe dK3aMeHa B paMKax
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IPOMEKYTOYHOM aTTecTallMu CTYJEHTOB B mpolecce ocBoeHus: ocHoBHoU OITOI
CIIO ¢ nonxyyeHueM cpeHero oomiero oopa3oBaHuu.

3. MECTO YUYEBHOM JUCHOUIIJINHBI B YYEEHOM ILJIAHE

VYueOnas pucuummaa  OVY]/.04. «Marematuka»  gBiIA€TCAd Y4EOHBIM
npeIMeToM 00s3aTelbHON MpenIMeTHOM obnactu «Marematuka U UH(OOPMATHUKA
®I'OC cpennero oOmero obOpa3zoBaHusi. B TexHUKywme, peanu3yronemM
o0pa3oBaTeNbHyI0 MpOorpamMMy CcpelHero oOmiero oOpa3oBaHMs B IIpejaeiax
ocoerusi OIIOII CIIO nHa 6a3ze ocHOBHOro oOmero oOpa3oBaHus, ydeOHas
muciuuiniHa OY J1.04. «Marematukay u3ydaeTcsi B 0011e00pa3oBaTeIbHOM IUKIIE
yuebHoro miana OIIOII CIIO na 0a3e ocHoBHOro oOmiero oo6pazoBaHusi. B
yaeOnbIX maHax [IIIKPC yuebnas nquctumiuna OV .04, «MaremaTukay BXOJIUT
B COCTaB OOIIMX 00111€00pa30BaTEIbHBIX YUEOHBIX TUCHUILTUH, (POPMUPYEMBIX U3
o0s13aTenpHBIX IpeameTHbIX obnacteit PI'OC cpeanero obuero oopa3oBanus, AJis
npodeccun  35.01.14 «MacTtep MO TEXHUYECKOMY OOCITYKHBAHHUIO U PEMOHTY
MAIIMHHO-TPAKTOPHOTO TapKay TEXHUYECKOro mpoduis mpodecCHOHaTBLHOTO
oOpa3oBaHus.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIUHBI

OcBoenue coxaepxkanust ydeOHOM mucrumiuabel OY]I.04. «MartemaTtuka»
o0ecreunBaeT JOCTIKEHUE CTYICHTaAMH CIEAYIOIINX PE3YJIbTaTOB:

* JINYHOCTHBIX:

— ¢c(OpMHUPOBAHHOCTh TPEACTABICHUN O MaTeéMaTUKE KaK YHHBEPCAIbHOM
SI3bIKE€ HAyKH, CPEJICTBE MOJICTTMPOBAHUS SIBJICHUN U MPOLIECCOB, UJIESIX U METOAaX
MaTEeMaTHKH;

— T[IOHMMaHUE 3HAYMMOCTH MaTEeMaTHUKH [JIi HayYHO-TEXHUYECKOTO
nporpecca, CcHOPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE Kak K 4YacTu
0OIIIeYeIOBEUECKOM  KYJIbTYphl 4Ye€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHS
MaTeMaTHKH, SBOJIIOIUEH MaTEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS], MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ANTOPUTMHYECKON KYJIbTYPhI, KPUTHYHOCTU MBITIIUICHUS] HA YPOBHE, HEOOXOIUMOM
tst Oyayteit mpodeccHoHaIbHOM NeITeTbHOCTH, IS

B MOBCEJHEBHOW >XU3HU, NJII OCBOCHHUSI CMEXHBIX €CTECTBEHHO - HAYYHBIX
JUCITUIUIMH W JUCHUIUIMH MPOo(deCCHOHANTBHOTO IHMKIA, JUISl TPOJOJDKEHUS
o0pa3oBaHus U CaMOOOpa30BaHMUS;

— OBJIQJICHUE MAaTEMaTUYECKHMMH 3HAHUSIMH M YMCHHSIMH, HEOOXOIMMBIMU
MoJlydyeHus: oOpa3oBaHusi B 00JacTsaX, HE TpeOYWOIIMX  YIIyOJIeHHOU
MaTeMaTUYECKOU MOJTOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIIE
caM000pa30BaHUI0, HA MPOTSKEHUU BCEU KM3HHU; CO3HATEIBHOE OTHOILIEHUE K



HEMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPOQECCHOHAIBHON U
OOIIIECTBEHHOM JESTEIIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHOM TBOPYECKON U
OTBETCTBEHHOU JIEITEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOU paboOTe, COTPYTHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTEIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-UCCIEA0BATEIBCKOM,
MIPOEKTHOM U APYTUX BUAAX JACATEIHHOCTH;

— OTHOIICHHE K MPOQPECCHOHAIBHON JEATEIPHOCTH KaK BO3MOXXHOCTH
ydacThsi B pEIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TIOCY/IapCTBEHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;

* METaNpPeIMETHBIX:

— YMEHHE CaMOCTOSITEJIIbHO OINpPECNSITh 1ETU JEATeTbHOCTH W COCTaBISAThH
IJIaHBbl  JICSITEIBHOCTH; CAaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTh, HCIIONb30BAaTh BCE BO3MOXKHBIE PECypChl st
JIOCTIDKEHUSI TIOCTABJICHHBIX 1I€JIe W peaju3alid IUIAHOB JIESITEIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUSX;

— YMEHHME MPOAYKTHUBHO OOMIATBCA M B3aUMOJEHUCTBOBaThH B IIpoLEcCe
COBMECTHOW  JICSITCIBHOCTH, YYWUTHIBATh IO3WIMM  JIPYTUX  yYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(PIUKTHI;

— BJIaJICHUE HaBbIKAMHU TO3HABATEIbHOM, Yy4EOHO-HCCIIEAOBATEIBCKOU U
MIPOEKTHOM JESATENbHOCTH, HAaBbIKAMHU pA3pelIeHHs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3a/1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNS,

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOW HWH(OpPMAIMOHHO-
MO3HABATENILHOMN NIEATeTbHOCTH, BKIIIOYAsi yMEHUE OPUEHTHUPOBATHCS B PA3THMUHBIX
UCTOYHMKAX HWHGPOPMAIMKM, KPUTHUYECKH OIICHMBaTh U HWHTEPHPETUPOBATH
uH(MOpMaIHIO, TTOJIYIaeMYI0 U3 PA3IUYHBIX HCTOYHUKOB;

— BJAJICHHE S3BIKOBBIMU CPEJICTBAMH: yMEHHE $ICHO, JIOTUYHO M TOYHO
M3JIaraTh CBOIO TOYKY 3PCHHUSI, HCIIOIh30BaTh aJICKBAaTHBIC S3BIKOBBIC CPEACTBA;

— BIIQJICHUE HaBbIKAMHU ITIO3HABATEIILHOH pe(IIeKCUU KakK OCO3HAHUSA
COBEpINIACMBIX JICWCTBHA WM MBICTUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB M
OCHOBAHMM, TPAHMI] CBOCTO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEILHBIX 33J1a4 H
CPEIICTB JIJISl MX JTOCTHIKCHHSI,

—  I[EJNeyCTPeMJICHHOCTh B TOMCKaX W  TPUHATHU  PCIICHHMA,
CO00PA3UTEIBHOCTh M MHTYHUIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHI;,
CIIOCOOHOCTH BOCTIPUHUMATDH KPACOTy U TAPMOHUIO MUDA;

* MPEIMETHBIX:

— c(opMuUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKE KaK 4acTh MHUPOBOU
KyJIbTyphl M MECT€ MATeMaTHKA B COBPEMEHHOW IMBUIIM3AINH, CIIOCO0ax
OTHMCAaHMS SBJICHUHN PealbHOTO MUPa HA MATEMaTHIECKOM SI3bIKE;

— c(opMUPOBAaHHOCTh MPEACTABICHUN O MAaTEMaTUYECKHX MOHSITHSIX Kak
BaXHEHIIINX MATEMATHUYECKUX MOJEISIX, TO3BOJISIONIUX OMUCHIBATh U U3YyYaTh



OpyU pELlIEHWH 3aJad. pas3Hble IMPOLECChl U  SBICHUS; IOHUMaHUE
BO3MOKHOCTH aKCHOMATHYECKOTO MMOCTPOEHUSI MATEMATUYECKUX TEOPUI;

— BJIAJICHUE METOJAMH JO0KAa3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE HX
MIPUMEHATH, TPOBOAUTH JT0KA3aTEIbHBIE PACCYKACHHUS B XOJ€ PEIICHUS 33/1a4;

— BJAJCHUE CTAHAAPTHBIMHA TPHUEMAMHU PEUICHHWS pPAlMOHAIBHBIX U
MppalHOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YMCJE JUISl TIOWCKA MYTH PEUICHHS YW WIUTFOCTPALMM PEUICHHS YPaBHEHUW U
HEPABCHCTB;

—  c(hOpPMHUPOBAHHOCTh  MPEJCTAaBIECHUH OO0  OCHOBHBIX  MOHATHSX
MAaTEMATUYECKOTO aHAJIN3a U UX CBOMCTBAX, BJIAJCHUE YMEHUEM XapaKTEpU30BaTh
noBeficHue (DYHKIMM, HCHOJb30BaHUE TMOJYYCHHBIX 3HAHUM JJI1 ONUCAHUS U
aHaJIN3a PEeAIbHBIX 3aBUCUMOCTEN;

CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIUYNH;

— BJIQJICHUE HABBIKAMU MCII0JIb30BAHUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM

— BJIAJICHUE OCHOBHBIMHU IIOHATHUSMU O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpuYecKuXx (purypax, ux OCHOBHBIX CBOMCTBaX; CpOPMUPOBAHHOCTh YMEHUS
pacrio3HaBaTh reOMETpUYECKHE (PUTYpbl Ha 4YEPTEKaX, MOJACISAX U B PEATbHOM
MHUpE; NMPUMEHEHUE U3YUYEHHBIX CBOMCTB reomMeTpudeckux ¢uryp u Gopmyn s
pEIICHUsI TEOMETPUYECKUX 33]1a4 U 3a]1a4 C MPAKTHYECKUM COAEPHKAHUEM;

— c(hopMUPOBAHHOCTH MPEJCTABICHUI O Mpolieccax U SBICHUSAX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATIbHOM MHPE,
OCHOBHBIX ITOHSATHUSX 3JIEMEHTAPHOM TEOPUM BEPOATHOCTEN; YMEHUM HAaXOIAUTh U
OIICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B TMPOCTEUIIUX MPAKTUYECKHUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIMUUH;

— BJIQJICHUE HABBIKAMHU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM
[IpU PELICHUU 3a1a4.

CTyaeHT, OCBOMBIIMKA O0O0pa30BaTENbHYIO MPOrpaMMmy, AOJDKEH 00JagaTh
CIEAYIOIIMMU KOMIIETEHIIUSIMU:

OK 1. IloHuMarh CyIIHOCTh U COLMAJIBHYIO 3HAYUMOCThH OyayIieu
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO IEATEIIBHOCTh HUCXOAS W3 1T U
CIOCOOOB €€ JTIOCTUXKEHMUS, OTPEICIICHHBIX PYKOBOAUTEIIEM.

OK 3. AnamuzupoBarh pabO4yl0 CHUTYyalMIO, OCYIIECTBIATH TEKYIIMH U
WUTOTOBBIN KOHTPOJIb, OIEHKY W KOPPEKIUIO COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCThH 32 PE3YJIbTAThl CBOEH paOOTHI.

OK 4. OcymiecTBiaTh MOMCK HHPOPMAITNH, HEOOXOAUMOM 17151 3P (HEKTUBHOTO
BBITIOJIHEHUSI IPOGECCUOHATBHBIX 3a71a4.

OK 5. Ucnonr3oBath WHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B
npodeccuoHaNbHOM e TETbHOCTH.

OK 6. Paborarb B koMaHzae, d5(P¢deKTMBHO 0O0mIaThCAd C KOJIJIEramu,
PYKOBOJCTBOM, KJIMEHTAMH.



OK 7. Opranu3oBblBaTb COOCTBEHHYIO JAESITEIBHOCTb C COOJIOJCHUEM
TpeOOBaHUI OXpaHbl TPyJa U SKOJIOTMUECKON 0€30M1aCHOCTH.

OK 8. McnonHATh BOMHCKYIO OOSI3aHHOCTb, B TOM 4YHCJIE€ C NPUMEHEHHEM
MOJIYYEHHBIX TPO()ECCHOHATBHBIX 3HAHUH (7151 FOHOIIEH ).

5. COJEPX KAHUE U CTPYKTYPA YUYEBHOM JJUCHUILJINHBI

5.1. Conep:kanue y4eOHOUH TUCUMILTHHBI
BBenenue

MareMaTrka B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSIX
U TIpaKTUYeCKOW nesTenpbHOCTH. llenmn w 3agadum W3ydeHUs MaTeMaTHKH TIpU
ocBoenu npodeccuit CI10.

2.1 AVITEBPA
Pa3ButuHe NOHATHA 0 YUCTE

HGJ'ILIG N paduOHAJIbHBIC YHCJIA. HeﬁCTBHTGHBHBIe qucia. HpI/I6JII/I)KeHHBIC
BeIuMcIIcHUs. KoMIIeKCHBIEC YnCIIa.

KopHu, crenenu u jjorapudpmsl

KopHu u crenenu. Kopau HaTypaJibHOM CTENEHU M3 YMCIIA U UX CBOMCTBA.
CreneHM ¢ pallMOHAJIBHBIMU  TOKa3aTessiMA, HWX cBoiicTBa. CTeneHu ¢
JNIEMCTBUTEIILHBIMI  MOKa3aTensiMu. (CBOMCTBA CTEIIEHHM C JCHUCTBUTEIBHBIM
MOKa3aTeJIeM.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE JorapuMUUYECKOE TOXKIAECCTBO.
Hecsatuunble U HaTypanbHble Jorapumel. [IpaBuna neiicTBuil ¢ norapupmamu.
ITepexox K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredOpamyeckux BbIpaxkeHuil. [IpeoOpaszoBanue
palMOHAIBHBIX,  HUPPAIMOHAIIBHBIX, CTENEHHBIX,  IOKA3aTeJIbHbIX U
Jorapu(pMUUECKUX BBIPAKECHUM.

IIpakTnyeckune 3aHATHS

Apudmernueckue NEUCTBUS HAJ YHUCIaMH, HAXOXACHHE MPUOIMKEHHBIX
3HAYEHUW BEJIMYMH W  TOTPEIIHOCTe  BbIYMCIEHHH  (aOCOMIOTHON U
OTHOCUTEJILHOM), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

BelunciieHne M CcpaBHEHHE KOpHEU. BBINIONIHEHUE pacueToB ¢ paJuKalaMu.
Pemienne wuppanmoHanbHbIX ypaBHEHHMM. HaxoxkaeHue 3HAYEHUN CTEIEHEW C
10



panuoHaNbHBIMU  TIOKazaTensimMu. CpaBHenue creneHed. IIpeoOpazoBanus
BBIPDAXKEHUMN, COJIEpkKAIIMX CTElneHU. PelleHne Moka3aTelbHbIX YpPaBHEHUMN.
Pemenne mpukimagHeix 3amgad.  Haxokmenwe 3HaueHud  jorapudmMa 1m0
IIPOM3BOJIBHOMY OCHOBaHMWIO. llepexox OT OZHOro OCHOBaHHA K JApPYrOMy.
Brruucnenne u cpaBHeHue jorapudmos. JlorapudmMupoBaHue M MOTCHIIMPOBAHUE
BbIpakeHUU. [IpuOMMKEHHBbIE BBIYUCICHHUS M pPEIICHUS MNPUKIAIHBIX 3aj/1ad.
Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC MOHATHSA

Pannannas mepa yria. BpamarensHoe aBukenne. CUHYC, KOCHHYC, TAHTE€HC
M KOTaHreHc yucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOxAecTBa  DopMyibl
npuBeneHuss. @opMyibl cinoxeHus. PopMyinbl yaBoeHHsT DOpMyIibl TOJOBUHHOTO
yrna. IlpeoOpa3oBaHusi MpPOCTEWININX  TPUTOHOMETPUUYECKUX  BBIPAKECHHH.
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKUX (YHKIMA B NPOU3BEACHUE U
NPOU3BENECHUS B CyMMYy. BbIpakeHHEe TPUTOHOMETPUYECKUX (YHKIUN uepe3
TAHIEHC TIOJJOBUHHOTO aprymMeHTa. [pUrOHOMETPHYECKHE YpaBHEHHS U
HepaBeHCTBa IIpocreiimme TpuroHoMmerpudeckue ypaHeHus. [Ipocreiimme
TPUTOHOMETPHUYECKUE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIIUH.
ApKCHHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTHUyecKkue 3aHATHS

PaananHbIil METOL M3MEPEHUS YIJIOB BPALLCHUS U CBA3b C IPALyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXAECTBA, (POPMYJIbI CIIOKEHHS, YIABOCHUS,
npeoOpa3oBaHUEe CYMMbl TPUTOHOMETPUYECKUX (YHKIIMH B TMPOU3BEICHUE,
npeoOpa3oBaHUE MPOU3BEJACHUS TPUTOHOMETPUYECKUX (YHKIUA B CyMMY.
[Ipocreifmie TpUTOHOMETPUYECKHUE YpaBHEHHsT W HepaBeHCTBA. (OOpaTHbBIC
TPUTOHOMETpHUECKUE QYHKIIUN: apKCUHYC, apKKOCHHYC, apKTAHTEeHC.

®YHKIUU, UX CBOUCTBA U T'PA®UKU

@Oyuknuu. OO6macTb omnpeneneHUuss W MHOXKECTBO 3HAYEHM; Tpadux
¢byHKUIMH, TOCTpOeHUE TpapuKoB GYHKUUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CsBoiicTBa GyHkumu. MOHOTOHHOCT®, YE€THOCTb, HEUYETHOCTD,
OTPAaHUYCHHOCTh, TEPUOAUYHOCTh. [IpoMexyTku Bo3pacTaHus U yOBIBaHUS,
HauOoJIbIIEE W HaWMEHbIIee 3HA4YEHUs, TOYKM OJKcTpeMyMma. [‘paduueckas
uHTepnperamus. [lpumepsl (QYHKIIMOHANBHBIX 3aBUCHUMOCTEH B  peajbHBIX
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npoueccax u sBiIeHusX. Apugmerndeckue onepanuu Haj QyHkiusmu. CroxHas
dbyukius (kommo3uiys). [ToHsTHE 0 HEMPEPHIBHOCTH (PYHKIIUH.

OopaTHble pynknnu. O6sacTh onpezeneHus U 001acTh 3HaUEHU 00paTHOM
¢dbyukiuu. ['paduk o6paTHON GHYyHKIUY.
CreneHHble, TOKa3aTENbHBIE, JIOTapU(PMHUUECKHE U  TPUTOHOMETPUYECKHE
¢bynkiun. OOpatHbie Tpuronomerpudeckue GyHkiun. OnpeaeneHus QyHKIUN, UX
cBoiictBa u rpaduku. [IpeobpasoBanus rpaduxos. [lapamnenbHblii nepeHoc,
CUMMETPHUSI OTHOCUTENIBHO OCEl KOOPAMHAT U CUMMETPHUS OTHOCUTENIBHO Haudaja
KOOpJMHAT, CUMMETpPUs OTHOCUTENIBHO NPAMOM Yy = X, pacCTSIKEHHE U CKATHE
BJIOJIb OCEH KOOPJMHAT.

IIpakTHYyeckue 3aHATHS

[IprmMepbl 3aBUCHMOCTEN MEXKIy NEPEMEHHBIMH B PEAJBHBIX MpoLEccax W3
CcMeXHbIX quctumuinH. Onpenenenue ¢pynkuuil. [loctpoenue u ytenue rpaduxos
¢bynkumii. HccnenoBanue ¢yHkuuu. CBONCTBa JUHEHHOW, KBaJpaTUYHOM,
KYCOYHO-JIMHEHHOM W  ApoOHO-muHEHHON  QyHkuui. HenpepbiBHBIE U
nepuoanueckue ¢(yHkuuu. CoiicTBa U rpaduku CUHYCa, KOCHUHYCa, TAaHI'€HCA U
kotaHreHca. O6parubie pyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkuun. IlpeoOpazoBanusi rpaduka ¢GyHkuuu. ['apMoHMYeckue KoyeOaHus.
[Tpuknagneie 3anayun. [lokazarenbHble, JorapupmMuiecKue, TPUTOHOMETPUUYECKUE
YPaBHEHMS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBarenbHocTn. CrnocoObl 3a7aHUs W CBOWMCTBA  YHCJIOBBIX
ITOCJIEIOBATEIILHOCTEH. IToustue 0 npezene ITOCJICJIOBATEIILHOCTH.
CymiecTBoBaHHE TIpejeia MOHOTOHHOM OTrpaHUYEHHON IMOCIE0BATEIbHOCTH.
CymMupoBaHue mocieioBaTenbHocTel. beckoHeuHo yObIBaroIIasi reoMmeTpruieckas
MIPOTPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonsarre o nMpou3BoJHON (YHKIMH, €€ T€OMETPUYECKUN U
(bu3nUecKuil CMBICI. Y paBHEHUE KacaTelbHOU K Tpaduky GpyHkiuu. [IponsBoanbie
CyMMBI, Ppa3HOCTH, NpPOWU3BENAECHUS, YacTHble. [IpoM3BOAHBIE  OCHOBHBIX
aNeMeHTapHbIX QyHKIUH. [IpuMenenne mporu3BOIHON K MCCIIEOBAHUIO (DYHKITUI
u mnoctpoeHuto rpadukoB. I[IpousBoaHbie 00paTHOM (PYHKIMH U KOMIIO3UIUU
¢bynkuuu. [Ipumepsl cnonb30BaHus TPOU3BOIHOMN JIJISl HAXOXK/IEHUS HAWITYUIIEero
pelieHns B MPUKIAAHBIX 3aadax. Bropas mpous3BoAHas, €€ T€OMETPUUECKUN U
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busnueckuii cMbicit. HaxoxaeHne CKOpOCTH IS TpoIiecca, 3a1aHHoro (opMyIIoi
U TpaQuKOM.

IlepBooOpa3nasi m uHTerpaJ. IIpumeHeHue onpenesIeHHOro HHTerpaia JaJjs
HAXOXKJECHUS IUIOAAM KpUBOJMHEHMHOW Tpaneuuu. Popmyna HeroroHa—
JleitOnuna. [Ipumeps! npuMeHeHUs! HHTErpajia B PU3UKE U TEOMETPUU.

IIpakTH4eckue 3aHATHS

YucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BHIYMCIICHHS YJICHOB
nocienoBareabHocT. I[lpenen mocienoBaTenbHOCTH. beckoHedHO yOBIBaromas
reomeTpuieckas nporpeccus. IIpon3BogHas: MEXaHUYECKUM U T€OMETPUYECKUIN
CMBICT TPOU3BOJHON. YpaBHEHHE KacaTelbHOW B o0mem Bume. [lpaBuia u
dhopmyibl quddepenupoBanus, TabInIa TPOU3BOIHBIX IEMEHTAPHBIX (DYHKIUH.
Uccnenosanue GyHKIMU ¢ MOMOIIBIO TTpou3BoiHOM. Haxoxaenue HanbobIiero,
HAaWMEHBIIIETO 3HAYCHHUS W OKCTPEMaJbHBIX 3HauYeHW (QyHKiuu. WHTerpanm u
nepBooOpazHas. Teopema Hprorona—JleiOnuma. IlpuMeHeHue uWHTErpaiza K
BBIYMCIICHUIO (PU3UYECKUX BEJIMYUH U TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cucTeMbl ypaBHeHMi. PainmonanbHble, MppalMOHAIBHBIE,
[I0KA3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbl. PABHOCUIIBHOCTH
YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE NIPUEMBI UX PEIICHMS (pa3joKEHHE
Ha MHOXMHTENHM, BBEJCHHE HOBBIX HEU3BECTHBIX, IOJCTaHOBKa, Ipaduueckuii
METOI).

HepaBencrBa. PanuvonanpHble, UWppalMOHAIbHBIC, IIOKA3aTE€JbHBIE U
TPUTOHOMETPUYECKHUE HEpaBEeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.

HUcnoab3oBanue CcBOMCTB M rpapukoB (QYHKUMHA [PU PelICHUHU
yYPaBHEeHUIl U HepaBeHCTB. MeTo uHTepBanoB. M3o00paxkeHrne Ha KOOPAMHATHON
IUIOCKOCTM MHOXECTBAa PEUICHWM yPaBHEHWW MW HEPABEHCTB C JABYyMH
MIEPEMEHHBIMU U UX CHUCTEM.

Hpuxnaausie 3agaum. [IpuMeHeHne MaTreMaTHYECKHMX METOAOB A
pEelIeHUs] COAEPKATENbHBIX 3a/a4 M3 Pa3IMYHBIX 00JIacTeld HayKHM W MPAKTHKU.
NHTtepniperanys pe3ynbTaTa, yu4eT peajJbHbIX OTPAHUYEHUMN.

IIpakTH4eckune 3aHATHUS
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Kopuu  ypaBuenmii. PaBHOCWiIbHOCT,  ypaBHeHui. IIpeoOpaszoBanue
YPaBHCHUU.

OcHOBHBIE PUEMBI pellIeHUs YpaBHEHUH. PerieHne cuctemM ypaBHEHUH.

Hcnonb3oBanue CBOWCTB U TpaduKOB (DYHKIIUN JJIsI PEIICHUS YpaBHEHUH U
HEPaBEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM

JiieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATHS KOMOMHATOPUKHU. 3a/1a4u
Ha IIOJCYET YMUCJIA Pa3MEILCHMM, IIEpEeCTaHOBOK, coueTaHui. PemeHue 3amad Ha
nepebop BapuaHToB. @opmyrna O6mHoMa HproToHa. CBoiicTBa OMHOMHHAJIBHBIX
koa¢p¢unuentoB. TpeyroiapHuk Ilackans. DieMeHThl TeOpUH BEPOATHOCTEM.
CoObITHE, BEPOSATHOCTH COOBITUS, CIIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHH. JIMCKpeTHAs ciyyaliHas BEJIMYMHA, 3aKOH €€
pacrtpeneneHusa. YUCIOBbIE XapaKTEPUCTUKNA JUCKPETHOW CIy4aHOW BEIUYHUHBI.
[TonsiTHE O 3aKOHE OOJIBIINX YUCEN.

JJleMeHTbl MaTeMaTH4ecKOl craTtucTHKH. [IpencraBineHue AaHHBIX
(TaGnuupl, 1UarpamMmsl, rpauKH), FreHepalibHas COBOKYITHOCTh, BEIOOPKA, CpeaHee
apupmernyeckoe, menuana. [loHsaTue o 3agadyax MaTeMaTHYECKON CTATHCTHKH.
Pemenne nmpakTH4yeckux 3a/1ad ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHUyecKkue 3aHATHS

Uctopus pa3BuTusi KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEH M CTATUCTUKHU U
WX pOJIb B Pa3IMYHBIX cdepax 4YeIOBEUECKOM >Ku3HenesTenbHocTH. lIpaBuia
KoMOuHaTOpuKku. PemieHne KOMOMHATOpPHBIX 3a1ad. Pa3MelneHusi, codyeTaHus U
nepectaHoBKU. buHoM Herotona u tpeyronsHuk llackanda. [Ipuknagseie 3amaum.
Knaccuueckoe omnpenesieHue BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O
CyMM€ BEpOATHOCTEU. Brpruucimenne BeposTHocTer. [lpukiiagneie 3amauw.
IIpencraBnenue 4uCIOBBIX JaHHBIX. [[puKiIagHbIe 3a1a4m.

24TEOMETPUS
IIpsiMmble ¥ IVIOCKOCTH B NIPOCTPAHCTBE.

B3anmHoe pacnosiokeHne IByX NpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh
npsasmMon u Iwiockoctu. llapamnensHOocTh MUIOCKOCTEW. [lepneHauKyISIPHOCTD
IIPSMOUA M IIOCKOCTH. [leprneHauKkynsp W HakJIOHHAasA. YTOJ MEXAy IpsSMOU U
IIJIOCKOCTBIO. JIByrpaHHbIi YIOJL Yron MEXKIY IIJIOCKOCTSMU.

14



[lepneHaAUKYISIPHOCT JIBYX IUIOCKOCTEW. ['eomeTpuueckue mnpeoOpa3zoBaHus
IPOCTPAHCTBA: MAPAJIIEIBHBIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO IJIOCKOCTH.
[TapamnenbHoe  mpoexktupoBanue. [lnomaas  OpTOrOHaMBbHOM  MPOEKILIMH.
N300paxenne mnpocTpaHCTBEHHbIX (uryp. MHuororpannuku Beprmnbl, pebpa,
rpaHd  MHOTrorpaHHuka. Pa3sseprka. Mmuororpanseie  yribel.  Beimykisie
MHoOrorpaHHuku. Teopema Ounepa. Ilpuszma. IlpsAmas u HakJIOHHas MpU3Ma.
[IpaBunpHas npusma. [lapamnenenunen. Kyo6.

IIupamupma. IlpaBunbHas nupamupga. YcedeHHas nupamuzga. Terpasap.
CummMmerpuu B KyOe, B mapajuienenumnese, B npusme u nupamuje. Ceuenus kyoa,
npu3Mbl W nupaMubl. llpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX
(TeTpanape, Ky0e, OKTadipe, A0JIeKadAPe U UKOCARAPE).

Tenau IMOBEPXHOCTHU BPAlllCHUSA

Humuuaap u koHyc. YceueHHb koHyc. OcHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpa3yromiasi, pa3BepTka. OceBble CEUEHUSI M  CEUCHUS,
napasuiesibHbie ocHoBaHuUIO. [llap u cdepa, ux ceuenus. KacarenbHas maoCKOCTh K

cdepe.
HN3mepenus: B reomeTrpuu

O6bem u ero usmepenue. UurerpasnbHas ¢opmyna oObema. DopMyiibl
o0beMa Ky0a, MpsMOYToJIbHOTO Napaienenuneaa, Ipu3Msbl, MUIHHIpA. PopMyIIbl
o0bemMa mupaMuIbl U KoHyca. POpMyIbl IUIOMIAX TMOBEPXHOCTEH IMIIMHIpPA |
konyca. ®opmyibl oObema mapa u miomanu chepsl. [lonodbue ten. OTHOMIEHUS
TJIOIIA/IeH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEJ.

KoopauHaTsl M BEKTOPHI

[IpsimoyrosbHas (AexkapToBa) CUCTEMA KOOPAMHAT B MpocTpancTBe. opmyiia
PACCTOSIHUS MEXKY ABYMsI TOUKAMH. Y paBHEHHUsI CPepbl, MIIOCKOCTU U MPSIMOU.

Bektopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. ClioKE€HUE BEKTOPOB.
YMHOKEHHE BEKTOpAa Ha 4ucio. Pa3iiokeHne BEKTOpa MO HANpPaBJICHUSM. YTOI
MEXAy AByMs BekTopamu. [Ipoekius BekTopa Ha ocbk. KoopawHaTel BekTOpa.
CxansipHoe npousBeicHue BEKTOPOB. Mcnosib30BaHUE KOOPUHAT U BEKTOPOB MPHU
PELICHUN MATEMATUYECKUX U TPUKIIAJHBIX 33/1a4.
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IIpakTH4eckue 3aHATHS

[Ipu3Haky B3aMMHOIO PACIOJIOKEHUS TPSIMBIX. YTOJI MEXIY IPSIMbIMHU.
B3auMHOe pacnonokeHue npsiMbIX U INIOCKOCTEN. [leprieHaAnKyap U HaKIOHHAs K
IUIOCKOCTH. YTOJI MEXAYy MNPSMOM M IUIOCKOCThIO. TeopemMbl O B3aMMHOM
pacloJIO)KEHUU TPSAMOM M IUIOCKOCTH. TeopemMa O Tpex MNEPHEHIUKYISpax.
[Ipu3Hakn ¥ CBOWCTBA MapajUICNbHBIX MW MEPNEHAUKYISIPHBIX IIOCKOCTEH.
PaccrossHue OT TOYKM 10 IJIOCKOCTH, OT IPSMOM JI0 IJIOCKOCTH, PaCCTOSHUE
MEXAY  IUIOCKOCTSIMH, MEXIYy  CKPEUIMBAIOIIMMUCS  NPAMBIMHA,  MEXIY
MIPOU3BOJIBHBIMU (PUTypaMu B TmpocTpaHcTBe. [lapamiensHoe MpoeKTUpOBAaHUE U
ero cpoicTea. Teopema O IO OPTOrOHAJIBHOW ITPOEKIMA MHOTOYTOJIbHUKA.
B3anmHoe pacnosioxkeHue MPOCTPAaHCTBEHHBIX (uryp. PasznuuHble BB
MHOTOTpaHHUKOB. WX wu300pakenus. CedeHusi, pa3BepTKH MHOTOTPAaHHUKOB.
[Inmomane mnoBepxHocTH. Buael cummerpuit B mnpocTtpaHcTBe. CUMMETpHs Tell
BpallleHUs] U MHOTOTPaHHUKOB. Bpluncnenue miom@aneid u o0beMoB. BekTopsl.
euctBus ¢ BekTopaMu. JlexkapToBa cHCTeMa KOOPAWHAT B IIPOCTPAHCTRE.
VYpaBHeHUE OKpPY>KHOCTU, c(epbl, IIOCKOCTU. PaccTosiHME MEXay TOUYKaMHU.
JlelicTBUSL C BEKTOpamu, 3aJaHHbIMH KoopAuHaTaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHME MPSIMOM U MJIOCKOCTH. VCIoib30BaHNE BEKTOPOB
MIPU JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns BHEAyIUTOPHBIX 3aHATUM CTYJEHTAM Hapsly C pELUICHUWEM 3a1a4 |
BBITNOJIHEHUS MPAKTUYECKUX 3aaHul MO>KHO MPEITIOKHUTD TEMBI
MCCIIEIOBATENbCKUX U pedepaTUBHBIX PabOT, B KOTOPBIX BMECTO CEPUI OTIEIbHBIX
MEJKUX 3a7a4 W YNPAKHEHUW MPEJIararoTcsi CIOKETHBIC 3a/laHusi, TpeOyromme
JUTMTEIBLHON paboThl B paMKax OJHOM MaTeMaTHYECKOW CHUTYyalluu. DT TEMBbI
MOTYT OBITh KaK WHIWBHAYAJIbHBIMH 3aJaHUSIMU, TaK W TPYNIOBBIMH IS

COBMCCTHOTI'O BBIIIOJTHCHUS UCCICAOBAHU.
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5.2

(ST )

9.

TEMbBI PE®EPATOB (1OKJAOB), UCCJIEJOBATEJbCKHUX
ITPOEKTOB

. HempepsbiBHBIE 1pO0OH.

. [IppuMeHeHune CI0XKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. Cpennue 3HaueHus U UX IPUMEHEHHE B CTaTUCTHUKE.

. BexTopHO€ 3a/1aHn€e NPSMBIX U INTIOCKOCTENW B IPOCTPAHCTBE.
. Clio’keHre rapMOHUYECKUX KOJICOaHMiA.

. I'padmueckoe pelnieHue ypaBHEHUI U HEPABEHCTB.

. HpaBI/IJII)HBIe U ITOJYIIPAaBUIbHBIC MHOT'OI'PAHHHKH.

Konnueckue ceueHus u ux IMPUMCHCHHNC B TCXHHUKC.

10. IMoustue nuddepenimana u ero NPUIOKEHUS.

I'1. Cxembl MOBTOPHBIX UCTIBITAHUN bepHYJIIIN.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MApPAMETPOM.
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5.3 CTpyKTypa y4eOHoi AU CHUILITHHbI

5.3.1. O06beM y4eOHOI TMCUMILUINHBI M BUAbI Y4e0HOIl padoThl

Buna yueOHoii padoThI O0bem yacoB
MaxkcumaibHasi ydeOHasi Harpy3ka (Bcero) 435
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 290
B TOM YHCJIE:
NPaKTUYECKHE PAOOTHI 138
KOHTPOJIbHBIE paOOTHI 8

KypcoBas paboTa (IpoeKT) (He MpeayCMOTPEHO)

CamocrosiTesibHast padoTa cTy/ieHTa (BCero) 145

B TOM YHCIJIC:

HccnenoBatenbckas paboTta 7
PaboTa ¢ nHPOPMAIITMOHHBIMU HCTOUHUKAMHU 41
Pedepatusnas padora 4
PacueTHo-rpaduueckas pabora 21
TBopueckue 3a1aHus 34
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 23
CocraBnenue TabIuI] 9
Coznanue Mojenel IpoCTPaHCTBEHHBIX (QUTYD 6
ATTecTanus mo AMCUHUILINHE IK3aMeH
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6. TEMATHYECKHNM IIJIAH YYEBHOHN JUCIHUILIUHBI OY/.04. ZMATEMATHUKA» 1O IPO®PECCHMU:
35.01.14. «MacTep no TeXHHYECKOMY O0CTY;KMBAHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOI0 MapKa)

KoauuecTtBo AyJUTOPHLIX YaCoB

Makc. yue0.
Camocrositen IpaKTHdecKue
HaumeHoBaHue pa3/iesioB U TeM Harpysica buast pabora Teoperny | (cemunapckue) | Kypcosoe
CTyacHTa CTyacHTa Bcero ecKoe u MPOEKTHUPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHUe
3aHATHSA
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3zBuTue noHATHS O YUCIIE 24 8 16 7 9
Tema 3. Kopnau, crenenu u jorapudmsr 48 16 32 15 17
Tema 4. IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. KomOuHaropuka 27 9 18 10 8
Tema 6. KoopauHaTbl ¥ BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUH 54 18 36 17 19
Tema 8. @ynkIMYU U TpaduKU 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 42 14 28 15 13
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[TponomxkeHne TabIUIIbI

KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
Camocrositen IpaKTudeckue
HaumeHoBaHue pa3ie/ioB U TeM Harpysxa bHAs padoTa Teoperuy | (cemunapckue) | Kypcosoe
Cryaenta CryaeHTa Bcero eckoe " NMPOEKTHUPO
(1ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayana maTemMaTu4yecKkoro aHajansa 42 14 28 17 11
Tema 11. MuTerpain u ero npuMeHeHue 27 9 18 10 8
Tema 12. DnemMeHThI TEOPUU BEPOSITHOCTEN U 21 7 14 9 5
MaTEMaTHYECKON CTATUCTUKU
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 12 24 8 16
Bcero nmo pucuumiinnae 435 145 290 152 138

ATTecTanus B popMe IK3aMeHA
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOI JEATEJBHOCTH
CTYJIEHTOB

Conep:xkanue o0yueHust XapakTepucTHKA OCHOBHBIX BH/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX el cTBHI

BBenenue O3HaKOMJICHHE C POJIbI0O MATEMATHKHU B HAyKe,
TEXHUKE, OKOHOMHKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSIX U IPAKTHUYECKOH IeATETHhHOCTH.
OzHakomJieHHE C IEIsIMH M 3aJadyaMu
WU3YYCHHUS ~ MareMaTUKd TPH  OCBOCHUU
npodeccuit CI10

AJI'EBPA

Beimonnenne apudMeTHUecKX NEHCTBUNA HaJ
YuCllaMHi, CcO4YeTas YCTHbIE M IIHCbMEHHBIC

MIPUEMBIL.
Pa3zButne nousarus Haxoxnenue MPUOJIMKEHHBIX 3HAYCHUH
0 YyHcJe BEJIMYMH W  IOTPEIIHOCTEW  BBIYMCICHHI

(a0CoNMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUH.

Haxoxnenune omuOOK B MpeoOpa3oBaHHSIX U
BBIYMCIICHHUSIX (OTHOCHUTCS KO BCEM IyHKTaM

IPOTrpaMMBbl)
O3HakOMJIEHHE C TIOHSATHEM KOpHS n-i
CTETIECHH, CBOWCTBAMM  paJMKaJIOB U

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE ONPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpHEH, BBIIIOJIHEHUE IIPUKUAKUA 3HAYCHUS

KOpHS.

KopHnu, crenenu, jorapupmsol [TpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHU, coZiepKaIux paluKaIbl.
Beimonnenne  pacyeroB  mo  (opmynam,
cofieprKaIiM paIuKaIsl, OCYIIECTBIISIS
HE00XO0IMMbIe MOJICTAHOBKH U
npeoOpa3oBaHus.

Ornpenenenre paBHOCUIBHOCTH BBIPAKEHUM C
pagukamamu.  PemieHne — mppanuoHaIBHBIX
YpaBHEHUM.

O3HakOMJIEHWE C TOHSTHEM CTEINEeHH C
JIEMCTBUTENLHBIM MTOKA3aTEIIEM.

Haxoxnenue 3Ha4YeHWN CTENEHHW, HUCIOIb3Ys
pH HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIE CPEJCTBA. 3allMCHIBAHUE
KOpHS n- CTENEHU B BHJE CTENEHU C
IpOOHBIM  TIOKazaTrelleM W HaoOOpOoT.
DopMypoBaHUe CBOMCTB CTEIIECHEH.
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Beiuncienne cremeHed ¢ panyMOHAIbHBIM
[I0KAa3aTeleM, BBITIOJIHCHUE MPUKUIKH
3HAYEHHUsI CTEIIEHU, CPABHEHHE CTETICHEH.
[IpeoOpazoBaHre YHUCIOBBIX H OYKBEHHBIX
BBIPKEHMI, COZIepKAIINX CTEIECHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeJIbHbIX
ypaBHeHUN. O3HAaKOMJIEHHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHHUH
CpPeIHMX, JEJICHHMH OTpe3Ka B <«30JOTOM
ceyeHuW». PelieHue NpUKIAIHBIX 3a/ady Ha
CJI0KHBIE IIPOLEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

Beimonnenne mpeoOpa3oBaHuil  BBIpAXKEHUH,
npuMeHeHue  (GopMysa,  CBSI3aHHBIX €O
CBOICTBaMM  CTENEHEW U  JIOrapu(MoB.
Onpeznenenue 06aacTu JOMYCTUMBIX 3HAUECHUIM
JOrapu(pMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO METONa HM3MEPEHHUS
YIJIOB BpAILllEHWs M HUX CBA3M C IPaJyCHOU
Mmepoil. M300paxeHue yrioB BpallleHUs Ha
OKPY’KHOCTH, COOTHECEHHME BEJIMYUHBI yria ¢
ero  pacnojoxxeHuem.  DPopMyIupoBaHHE
ONpeeNIeHu TPUTOHOMETPUUYECKUX (PYHKIIMH
JUIi  yIJI0B IOBOPOTa U OCTPBIX  YIJVIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB  JUIl  BBIYUCICHUSA  3HAYCHUH
TPUTOHOMETPUUECKUX (PYHKIUH MO OJHOW U3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Wzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOKEHMSI,
yJIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKHUX GbyHKIMH B

IIPOU3BE/ICHNE W MPOU3BEJICHHUS B CyMMY H
IIPUMEHEHHUE TIPU BBIYKMCIEHHM 3HAYCHUs
TPUTOHOMETPUYECKOTO BBIPAKECHUS u
YIIPOLIEHUS €ro.

O3HakoOMJIEHUE CO CBOMCTBAMHM CHMMETPHH
TOYEK HAa C€AVWHUYHOM  OKPY)KHOCTH U
NpUMEHEHHe UX JAis8  BbiBoja  (opMmyl
IIPUBEICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam )51
TPUTOHOMETPUUECKOMY KPYTYy IPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOIIMX METOJOB  pEIICHUS
ypaBHEHUW (MpUBEIEHUE K JIMHEHHOMY,
KBaJpaTHOMY,  METOJl  pa3JIOKEHUsT  Ha
MHOJKUTEIHM, 3aMEHbl TEePEeMEHHOW) mpH
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pelIeHUH TPUTOHOMETPUUYECKUX YpaBHEHUH.

YMeHue oTmMedarb Ha Kpyre peuieHHs
MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB
O3HakoMJIeHME C  TOHATHEM  OOpaTHBIX
TPUTOHOMETPUUCCKUX (PYHKIIHIA.

APKCHHYC, aPKKOCHHYC, ApKTaHTeHC Yyucaa | M3ydenue onpeneaeHuin apKCUHYCca,
apKKOCHHYCA, apKTaHIeHca qucia,
dbopMynupoBaHue UX, H300paxkeHHME Ha

CAMHUYHON OKPYXXKHOCTH, NPUMEHEHHE IpHU
peUICHUH YypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HaKkOMJICHHME C TIOHITHEM nepeMeHHoﬁ,

puMepamMu 3aBUCUMOCTEN MEXKIY
nepeMeHHbIMU. O3HAaKOMIJIEHHE C IIOHATHEM
rpaguKa, OIpeaeieHHe  MPUHAIJICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpeneneHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipakeHue 1o Qopmyliie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
omnpeneneHueM (QyHKIHH, (OPMYIUPOBAHHE
ero. Haxoxnenwe o0IacTH ONpeneicHus Hu
o0nacTu 3HaUYeHUN PyHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Ilpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIeHHE C puMepaMu
(YHKLINOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3zHakoMIIeHHE c JI0Ka3aTeJIbHBIMU
pacCyXJICHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (QyHKUHH,
MPOBEJECHNUE HACCHENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUUHOM  (QYHKUMHA, TOCTPOCHHE UX
rpagukos. [Toctpoenue u urenue

rpadukoB Qynkiuit. MccnenoBanue GyHKium.
CocraBneHue BHMJOB (GYHKUUH IO JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBaHuii  rpaduka
byHKIUA
N3yuenne moHATUS oOOpaTHOW  (yHKUHMH,

OlpeNeliecHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHHUE €€ 00IacTu
ornpezeneHus u obyacTu 3HAYCHUH.
[Ipumenenue  cBOMCTB  GYyHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHWW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOXKHOU (QYHKIIUU

Brrunciienne  3HayeHUi byHKIIME 10
3HAYECHUIO aprymMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

KoopanHaTaM © Haobopot. Mcmonb3oBaHue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIIMHA MJII CPAaBHEHHS 3HAYCHUM
crennieHeit u  jorapudmon.  [loctpoenue
rpaUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢ynkuuii.  PemieHue — mMoka3zaTeNbHBIX |
jJorapu(pMUUECKUX ypaBHEHUH U HEPABEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHATHEM  HENpPEpPhIBHOM  MEPUOAUYECKOM
¢bynkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, MOCTPOEHUE UX IpahuKOB.
O3HAaKOMJIEHHE C TOHATHEM TapMOHHUYECKUX
KojeOaHui U MpuMepaMu TapMOHUYECKUX
KoJIeOaHUH ISl  OMHMCAaHUS IPOLECCOB B
bu3MKe U APYrux 00JIaCTIX 3HAHHMS.
O3HakOMJIEHME C TIOHSATUEM  Pa3pbIBHOU
nepuoandeckor (yHKuuU, (GopMynupoBaHHE
CBOICTB TaHI'€HCA U KOTaHI€HCA, ITOCTPOCHUE
UX TpauKoB.

[Ipumenenue CBOWCTB byHKIMIT TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMH, pelieHuss TPUTOHOMETPUUECKHX
ypaBHeHwuid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPHYECKHUX byHKIUI u
ompeneneHue 1o rpadukaM HMX CBOWCTB.
Brimmonnenue npeoOpa3oBanusi rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakoMJIeHME C  TIOHATHEM  YHCIIOBOM
M0CJIEeI0BATENbHOCTH, ClIOcO0aMH ee 3a/laHus,
BBIYUCIICHHSIMU €€ YJICHOB.

O3HakomsieHHMEe ¢  TOHATHEM  Ipezaena
MOCJIEIOBATEIHHOCTH. Os3HakomiieHHE  C
BBIYMCIICHUEM CYMMBI 0ECKOHEYHOT 0
YHCJIOBOTO psila Ha TPUMEpPE BBIUYMCICHUS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMEeTPUYECKOi mporpeccun. Pemenue 3amay
Ha IpUMeHeHre (popMysbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKON MPOTPeCcCun

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJIEHME C TIOHATHEM MPOU3BOJAHOM.
Nzyuenne " dbopmynupoBaHue ee
MEXaHMYECKOTO M TE€OMETPUYECKOro CMBICTA,
HN3YUCHUC aJIropuTMa BBIYUCIICHUA
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MTHOBEHHOM CKOPOCTH " YTJIOBOTO
kodd¢uimenta kacatenbHoil. CocraBieHue
YpaBHEHHS KacaTelbHOW B OOIIEM BHJIE.

VYcBoenune  mpaBwi  auddepeHIpoBaHus,
TaONMUIBI  TPOHM3BOJMHBIX  DJIEMEHTapHBIX
byHKIKH, IpUMEHEHNE ISt

nuddeperpoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOMCTB (PYHKIIMM W TPOW3BOHOM,

24




dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOHON VCCIIEJIOBAHHUS ¢byHKIUH,
3alaHHON  (OPMYJIOH. YCTAaHOBJICHUE CBS3H
CBOWCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TIPOU3BOAHOW I  PELICHUS
3aJjad = Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO0 3HAUYEHUS U Ha HAXOXKICHHE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakOMIICHHE C TIIOHSATHEM HMHTErpana Hu
epBOOOPA3HOIA. N3zyuyenue npaBuia
BBIUUCIICHHSI IIEPBOOOPA3HOM M TCOPEMBI
Hprotona—JleitOunma. Pemenue 3amad  Ha
CBS3b IMEPBOOOPA3HON M €€ IMPOM3BOIHOM,
BBIUUCIICHHE [E€PBOOOPAa3HON JUIs  JaHHOM
¢byukiuu. PemeHue 3amad Ha NPUMEHCHHE
HHTCrpajgia Ijid BBIYHCJICHUS CI)I/BI/I‘-IGCKI/IX
BEJIMYMH U IUIOIIAAEH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M CHCTEMbI YPaBHEHU
HepaBeHCTBa U CHCTEMbI HEPABEHCTB C
ABYMSI IIepeMEHHbIMH

O3HaKOMJIEHHE C TPOCTEHIIMMHU CBEICHUSIMU O
KOPHSIX anreOpanyecKux YpaBHEHUH,
NOHATHAMM  MCCIENOBAaHUA YPABHEHUH W
cucteM  ypaBHeHHMH. M3ydenwe  Teopum

PaBHOCUIIBHOCTH ypaBHEHUH u ee
npuMeHeHus. lloBTopeHue 3ammcu pemeHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEICHUS K
CTaHIAPTHOMY YPaBHEHHUIO. Pemenue
palMOHAIBHBIX, HUPPALMOHAJIBHBIX,

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CUCTEM.

Hcnonb3oBaHue  CBOWCTB U IpaduKoB
byHKIUI T peleHus YpaBHEHUM.
[ToBTOpEHHE OCHOBHBIX IPHUEMOB PELICHUS
cucreM. Pemenne ypaBHEHU ¢ MPUMEHEHUEM
BCEX IMPHEMOB (pa3oKeHUs Ha MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTaHOBKH,
rpau4ecKoro MeTo/a).

Pemenne cucrteM ypaBHEHUH C NPUMEHEHHEM
Pa3IUYHBIX CIOCOOOB.

O3HakomjieHMe ¢ OOHIMMH  BOMNpPOCAMH
pElIeHNsT HEpPaBEHCTB W  HCIOJIb30BaHUE
CBOMCTB U rpaduKoB (QYHKIUN MpU pelIeHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
PUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
IIpuMeHeHHE MaTEMaTHYECKUX METOJOB JUIS
pelleHusT  CcoJep)KaTelbHBIX  3a7ady W3
pasNMYHbIX 00JacTel HayKM M IPaKTUKH.
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HuTeprnipeTupoBaHUE pPE3YIbTATOB C YYETOM
peabHBIX OTPaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

N3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHHE MNpPU PELICHUH KOMOMHATOPHBIX
3agad. Pemienme KOMOMHATOPHBIX 33134
METO0M nepedopa U IO MPABUIY YMHOKEHHUSL.
O3HaKOMJIEHHE C NOHITUAMH KOMOMHATOPUKHU:
pasMelLeHUsIMH, COYETaHUSIMH,
NEpecTaHOBKaMH W (QOpMyNIaMu Ui UX
BBIYUCIICHMSL.

OObsicHeHHEe U TpuMeHeHue GopMmysn s
BBIUUCIICHUS] pa3MEIleHUI, MepecTaHOBOK U

COYETaHUU npu peleHuu 3a7ad4.
Osznakomnenne ¢ OuHomoM HeloroHa
TPEYTrOJIBHUKOM [Tackass. Pemenne

IPaKTUYECKUX 3a4a4 C  HUCIOJIb30BAHUEM
HOHSITUN U IPaBUJI KOMOMHATOPUKH

DJieMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTeill. Paccmotpenue
IPUMEPOB BBIYMCIICHUS BEPOSTHOCTEH.
Pemienrie 3a1a4 Ha BBIYHMCICHHE BEPOSTHOCTEH
CcOOBITHH

IIpeacraBienne TaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HaKOMJIEHHE C MPENCTAaBICHUEM YHCIOBBIX
JAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenne mpakTuueckux 3agad Ha oOpabOTKy

YUCIIOBBIX JIAHHBIX, BBIYNCIICHUE 1504
XapaKTePUCTUK
I'EOMETPUA

IIpsimble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIMpOBKa U IIPUBEACHUE J10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX pPa3IW4HBIX CIYy4aeB B3aMMHOIO
pacloJIOKEHUsI  NPAMBIX U INIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CYXKICHHI.
@opMyJIMpOBaHUE ONPEAEICHUN, IIPU3HAKOB U
CBOMCTB IMapaJUIEIbHBIX U NEPHEHANKYIISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yIJIOB.  BbIOTHEHWME IMOCTPOEHHS  YIJIOB
MEXIY INpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX Ha MOJCIIAX.

IIpumeHeHne IIPU3HAKOB 51 CBOMCTB
pPacIOJIOKEHUSI NIPSAMBIX U IUIOCKOCTEH IIpH
peweHny 3aaa4. M3o0paxeHne Ha puCyHKax u
KOHCTPYHPOBaHUE Ha MOZEIIAX
NEPIECHIUKYIIIPOB U HAKJIOHHBIX K INIOCKOCTH,

26




IPSIMBIX, NApaUICIbHBIX IIJIOCKOCTEH, YIJIOB
MEXy MPSMON U TIOCKOCTHIO U 0OOCHOBaHHE
nocTpoeHus. Pemenue 3angad Ha BBIYUCICHHE
reOMETpUYecKUX  BeauuuH.  OmnucbiBaHuE
paccTosiHus OT TOYKM N0 IIOCKOCTH, OT
IPSAMON 10 IIOCKOCTH, MEXKIY IUIOCKOCTSAMH,
MEXy CKPEIMBAIOIUMUCS IPSIMBIMHU, MEKIY
NPOU3BOJILHBIMU (UTypaMH B TIPOCTPAHCTBE.
@opMynMpOBaHUE MU JOKA3bIBAHME OCHOBHBIX
TEOpEM 0 pPacCTOSIHUAX (Teopem
CylIeCTBOBaHMs, CBoWcTBa). M300paxkeHnue Ha
yeprekax M MOJENSAX  PACCTOSHHUS U
000CHOBaHHE CBOMX CyxaeHuil. OnpeneneHue
U BBIYUCIICHHE DPACCTOSAHMN B IIPOCTPAHCTBE.
[Tpumenenue GopMys U TEOpEM IIAHUMETPUU
uig pemeHus  3agad.  O3HakoMieHHE ¢
MOHATHEM IApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero ceorictBamMu. PopMyIMpoBaHUE TEOPEMBI O
omaau OpPTOTrOHAJIBLHON IIPOEKLIUU
MHOroyrojapHuka. lIpuMeHnenue teopun i
000CHOBAHHUS TOCTPOEHUM U BBIYHUCICHUM.

ApryMEHTUpOBAaHUE CBOHUX CYXACHHH O
B3aUMHOM PacCIIOJIOKEHUN IIPOCTPAaHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanne W XapakTEpUCTUKA Pa3IMYHbIX
BHJIOB MHOI'OTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOTOIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BBIYMCIIEHWE  JTMHEHWHBIX
JJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuCcTHKa U H300pakeHue
Ce4eHwus, pa3BEpTKH MHOT'OT'PAHHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEH.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢aktoB u
CBEJCHUM 13 NuaHuMeTpuu. O3HaKOMIIEHHUE C
BHUJaMU  CUMMETPHl B  MPOCTPAHCTBE,
(dbopMynUpoBaHUE OIpEIEIIEHUl U CBOMCTB.
XapakTepuCcTHKa CUMMETPUH TEJ BPALLCHUS U
MHOTOIPAaHHUKOB.  [IpumeHeHue  CBOMCTB
CUMMETpUHN npu penieHnu 3a/1a4.
Hcnonb3oBanue mpuoOpEeTeHHBIX 3HAHUNA JUIS
WCCJIEIOBAHUS M MOJIETIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOTOIPAHHUKOB U BBINIOJIHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakoMJIeHWE C BUJAMU Tl BpAILCHUS,
dhopMyIUpOBaHUE WX ONMPEACIECHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHUM IIapa
MJIOCKOCTBIO M TIJIOCKOCTH, KacaTeJbHOM K
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Tenan MOBEPXHOCTHU BPAIICHUS

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHUsI, UX Pa3BEpTKU, ceueHUs. PemeHue
3aJa4 Ha IMOCTPOCHHUE CEUYCHMI, BBIYHUCIICHHE
JUIMH,  pAacCTOSIHUW,  YIVIOB,  IUIOLIAACH.
[IpoBenenne AoKa3aTeNbHBIX PACCYXKIACHHM
IIPH PEIICHUU 3a7ad.

[IpumeHeHne  CBOWCTB  CHUMMETPUH  IIpH
pelieHny  3aJad  Ha  Tela  BpaIIcHHUS,
KoMOMHanmio Ted. M300paxeHne OCHOBHBIX
KPYIJIBIX TE1 W BBHIMOJIHCHHE PHCYHKa TIO0
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HAaKOMJICHHEC C HOHSATHSIMU momain u
06’BeMa, aKCMOMaMM U CBOMCTBaMMU.
Pemenne 3amad Ha BEIYHCICHHE IIIOIIAACH

MIJIOCKUX dburyp c MIPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn U ¢akToB U3
IJIAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O0BEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gopmyi
BBIUUCIICHHSI 00beMOB. V3ydenne dhopMyit s
BBIUMCIICHUS iomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€J BPAILICHUS.
O3HakoMJIEHUE C METOJIOM  BBIUYUCIICHUSA
IONaan TOBEpXHOCTH cdeprl. Perenne
3aJ1a4 Ha BBIYMCIICHUE IUIOIAJIEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJieHUE €  TOHATHEM  BEKTOpa.
N3yuenue nekapToBOW CHUCTEMBI KOOPJUHAT B
MPOCTPAHCTBE, TOCTPOEHUE 10 3aJaHHBIM
KOOpAWHATAM TOYEK " TJIOCKOCTEH,
HaxoXKJIeHWe KoopJauHat Touek HaxoxneHue
YpaBHEHUU OKPYKHOCTH, C(hEephl, MIOCKOCTH.
Boluncnenue paccTossHUA MEXy TOUKAMU.

N3yuenne CBOMCTB BEKTOPHBIX BEJIMYHH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0KICHUA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, MPABUI
NeNucTBUHU c BEKTOpPAMHU, 3aITaHHBIMU

KoopauHaramu. [IpuMeHeHHe Teopuu IpU
pelIeHnn 3aJad Ha JEHUCTBHUS C BEKTOPAMHM.
N3yuenue CKIIIPHOTO IIPOU3BEICHHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHMS NPSIMOU H
miockoctu.  lIpumenenune  teopuu  mpu
pEelIeHNH 3aJa4 Ha JEHCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHSI BEIWYHMH YIJIOB U
PacCTOSIHUM. O3HakoMJIeHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIIOJIOKEHUU  TPSAMBIX U
IJIOCKOCTEN € MCIOJIb30BaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPHAJILHO-TEXHUYECKOE
OBECIMEYEHUE PABOYEN MPOTPAMMBI YUEBHOW
TV CHUILIAHBI OV1.04. (MATEMATHKA»

Jlns ocBoeHUs paboueit mporpaMMbl yueOHoU qucuuruinHbl «OY /1. 04.
MareMatrka» B TEXHUKYME UMeeTcs yueOHbIN kaOuHeT «MaTtemaTukay.
[lomenienne  kaOuHeTa  COOTBETCTBYeT  TpeOoBaHusiM  CaHUTapHO-

snuAeMuoIornueckux mpasuwi U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCJIe CHEIUATN3UPOBAHHOW y4eOHOW MeOENbI0 M CPEACTBaMH OOY4YEHUS,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TpeOOBaHMM K  YPOBHIO  IOJTOTOBKH
o0yyJarommxcs.

B coctaB  y4eOHO-METONMYECKOTO U  MaTepHaTbHO-TEXHHUYECKOTO
obecrnieueHusi mporpamMmmbl yueOHOM aucuumuinHel «OVY]J[. 04. MaremaTtuka»
BXOJIST:

1. MHOTO(DYHKIIMOHATILHBIN KOMIUIEKC TIPETOaBaTelIs;

2. HarJIsAHbIE TTOCOOMS: KOMIUIEKTH U3 38 yueOHbIX Tabmwmi, 11 yueOHbIX
CTEH/IOB;

3. uH(OpMaAITMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

4. 5KpaHHO-3BYKOBBIE ITOCOOMS;

5. KOMIUIEKT TEXHUYECKOW JOKYMEHTAalluM, B TOM YHCII€ [acnopra Ha
CpeacTBa OOy4YeHHMsl, WHCTPYKIMA TI0 UX HCIOJB30BAHUI0O U  TEXHUKE
0e30macHOCTH;

6. 6ubMoTeUHbIN (HOHL.

B OubOmuoteunbli  (poHA BXOAAT yYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMmmuiekTel (YMK), oOecrneunBaroniye OCBOCHHE WHTETPUPOBAHHON Y4EOHOM
nuciuriabl OY /1. 04. «Maremartnkay, peKOMEHI0BAaHHbBIE WM JOTYIIEHHbBIC JJIS
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

1. bammakos M.M. MaTtemaruka: yaeOHUK JJIS CTY/I. YIPEKICHUMN cpell. mpod.
obpazoBanus. — M., 2015.

2. bammmakoB ~ M.U.  Marematuka. COOpHUK  3amad  NPOPUIBHON
HaIpaBJIeHHOCTU: yuel. mocobue il CTyd. YYpexXIeHuil cpen. mnpod.
obOpazoBanus. — M., 2015.

3. bammakoB M.M. Maremarnka. 3amagnuk: y4eb. mocoOue i CTYA.
yupexaeHuil cpell. npod. oopazosanus. — M., 2015.

s npenooasamerneii

1. ®enepanpubiii 3akoH OoT 29.12.2012 Ne 273-®3 «0O06 oOpazoBaHuu B
Poccurickon @enepauum.

2. Ilpuxaz MunuctepctBa ob6pasoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu ¢enepasbHOro TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOT0) O0IIEro 00pa3oBaHUM.

3. Ilpukaz MunucrtepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecenun u3meHenuil B [Ipuka3z MunucrepcTBa 00pa3oBaHus U HAyKU
Poccutickon ®@enepamuu ot 17.05.2012

4, Noe 413 «O06  yrBepxkaeHun  ¢eaepaibHOTO  TOCYJIAPCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEeIHETO (ITOJTHOTO0) 00IIEero 00pa3oBaHUM.

5. IMucemo JlemaprameHnTa rocyJapcTBEHHON MOJUTUKHU B cepe MOArOTOBKH
pabouux kagpoB u IO MunucrepctBa oOpazoBanusi u Hayku PD or
29.05.2014 No 32499 «PexomMeHmauuM 1O OpPraHU3alUM TOTYYECHUS
cpenHero oOmero o0pa3oBaHus B MpeEJesiax OCBOSHHUS 00pa30BaTEIbHBIX
porpamMm CpeaHero MpoecCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOmero  oOpa3oBaHuss C  ydeTroM  TpeboBaHuM  (eaepanabHBIX
rOCyAapCTBEHHBIX  00Opa3oBaTEIbHBIX  CTAaHAAPTOB W MOJy4aeMou
npodeccu  WIM  CHEHUAIbHOCTH  CPEIHEr0  MPOQPECCHOHAIBHOIO
00pa3oBaHUs.

6. bammvakoB M.U. Marematuka: yd4eOHHMK Il CTyA. YUPEXKACHUU cCpej.
npod. oopazoBanus. — M., 2015.

7. bammvakoB M.M. MaremaTtuka: KH. JUIs TIpenojaBaTessi: METOJ. TTOCoOue.
— M., 2015

JlonoJiHUTEIbHAS JIUTEPATypa

1. Aranacsan JI.C., byryzos B.®., Kagomues C.b. u np. Martematuka: anredpa u
Hayaja MaremaTudeckoro aHammza. [eometpus. ['eomerpus (6a3oBbI U
yrayosenHbii ypoBHu). 10—11 kmacesl. — M., 2014.

2. Konmoropos A.H., Abpamo A.M., lyaauusid FO.I1. u np. AnreOpa u Hauana
aHanuza: Yue6. st 10-11 k. - M., 2018.
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. I'puropseB  C.I'., MBonrmna C.B. Marematnka : y4eOHUK s CTYQ.
o0OpasoBart. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

. boromonor H.B., Camoiinenko II.M. Marematuka: yueOuux gt CITIO —M. :
N3narensctBo FOpaiit, 2018

. bammakoB M. A. MaremaTuka. DJIeKTpOHHBIN yue0.-METOI. KOMILIEKC IS
CTYy/. YUpeXJeHu# cpea. npod. oopazoBanus. — M., 2015.

. bammmvakoB M.U. MaremaTtuka: ydeOHHUK JJIs1 CTY. YUPEKIACHUU cpes. mpod.
obpazoBanus. — M., 2013.

. bammakoB ~ M.U.  Maremaruka. COopauk  3amad  TPOQHIBHOU
HaIlpaBJICHHOCTH: y4eb. mocoOue IS CTyA. YUpexACHUH cpen. mpod.
obpazoBanus. — M., 2013.

. bammakoB M.M. Maremaruka. 3agayHuk: y4deO. mocobue s CTYyI.
yupexaeHuil cpel. npod. oopazosanus. — M., 2013.

NHTEPHET-PECYPChbI

. www.fcior.edu.ru (MubopMamionHble, TPEHUPOBOUYHBIE W KOHTPOJIHHBIC
MaTrepuabl).

. www.school-collection.edu.ru (Enunas KOJUICKIINH 1 (ppoBHIX
00pa30BaTeNbHBIX PECYPCOB).
http://www.math.ru Martepuansl mo marematuke B EnuHON KoJeKuu
1 pOBBIX 00pa30BaTEIBLHBIX PECYPCOB

. http://www.bymath.net I'azera «Matematuka» M3narensckoro qoma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHsiii puznko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHbII
MaTeMaTu4ecKkui cant Exponenta.ru

. http://www.olimpiada.ru MareMaTu4ecKue OJMMITHA/IbI U OJTUMITHATHBIC
3a/1aun
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