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1. TIlosicHuTeIBbHAA 3aNMUCKA

[Ipu cocraBneHurn [AaHHOW pabodeil mporpamMMbl YYT€Hbl TpPeOOBaHUS
®denepaabHOr0 rocyJapCTBEHHOTO CTaHIapTa CPeIHEro OOLIEro oO0pa3oBaHUs IO
o01ieoOpa3zoBaTenbHON yueOHOM TucHuIUInHe «MareMaTrkay.

Pabouas mporpaMmma cocTaBjieHa Ha OCHOBE:

1. ®I'OC cpeanero ob6mero oOpa3oBaHUs, YTBEPKAECHHOIO MPUKA30OM
MunucrepctBa oOpazoBanus u Hayku PO Ne 413 ot «17» mas 2012 r

2. TlpumepHoil mporpaMMbl 001Ie00pa3oBaTEIbHON yU4eOHON IUCIMILUIMHBI
«MaremaTtuka» Uit TPOQPECCHOHAIBHBIX  00pa30BaTENbHBIX  OpraHU3AIHM,
pexomeH1oBaHHBIX PI'AY «DUPO» s peanu3aiiuu OCHOBHOUM MpodecCHOHaTbHON
obpazoBarensHoii mporpammbl CIIO Ha 0a3ze OCHOBHOTO O0OIIEro oOpa3oBaHUS
(mpotokos NeO3 ot 21 utonst 2015 rona). Peructpanmonnsiit Homep penensuu Ne 377
ot 21 utons 2015 r. ®DI'AY «DUPO».

3. Pexomenaanuii mo opraHu3anuy MOJIy4eHHUs] CpeTHETo 001iero o0pa3oBaHus
B IIpelesiax OCBOEHUsI 00pa30oBaTENbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHAIBHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHUA C Y4YETOM TpeOoBaHUM
denepanbHbIX TOCYJapCTBEHHBIX OOpa30BaTEIbHBIX CTaHAAPTOB M  IOJy4yaeMOM
npodeccur WIM CHEIUAIBHOCTH CPEAHEro Mpo(ecCHOHANBbHOTO 00pa3oBaHUs
(17.03.15 1. ®I'Y «®UPO»)». (ITucemo JlemaprameHTa rocyJapCTBEHHO MOJUTUKU B
chepe moaroroBku padouux kaapos u JAI1O Muno6paayku Poccun ot 17.03.2015 Ne
06-259).

[Iporpamma ydeOHON aAMCHMIUIMHBI «MaTeMaTuka» SBISETCS  4YaCThbIO
OCHOBHOU MTPpo(eCCUOHATIEHON MPOTPAMMBI 110 CHEIIMATBHOCTSIM
09.02.01 KommbroTepHbIE CUCTEMBI U KOMILIEKCHI
11.02.01 PaguoannaparocTpoeHue
11.02.02 Texanueckoe 0OCITyKUBaHHE U PEMOHT PaIHO3IEKTPOHHON TEXHUKH (I10

OTPAaCIISIM)

11.02.10 PaguocBs3b, paguoBEIIaHUE U TEIEBUICHUE
11.02.12 I[loutoBast CBSI3b
12.02.07 MoHTaxX, TEXHHYECKOE 00CITy’KUBaHUE U PEMOHT MEIUITMHCKON TEXHUKH

1.1 O0mas xapakrepucTHKa Y4eOHO! TUCHUILIHHBI

Marematuka siBisieTcs (pyHIaMeHTaIbHON 0011e00pa3oBaTeIbHON JUCIUTUIMHON
CO CJOXUBIIMMCSI YCTOWYMBBIM COJICpPXKAHUEM | OOIMMMH TpPEOOBAaHUSMU K
MOATOTOBKE 00YJaIOIIUXCS.

OO6mue 1enu U3ydeHUsT MAaTEeMaTUKU TPaJUIIMOHHO PEATU3YIOTCS B UYETHIPEX
HaIpaBJICHUAX

1) obmiee npeacTaBiaeHUE 00 UACIX M METOIaX MaTEMaTHKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBnasieHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSMH,

4) BocIUTaTENHbHOE BO3/ICICTBHUE.

Jlns  TexHudyeckoro mnpodwist npodeccuoHaTbHOrO  00pa3oBaHMS  IIETH
nparMaTHYecKW  HaIpaBJCHBI, TPEAYCMAaTPUBAIOT YCWICHHE U  PaCIIUPCHHEC
IPHUKJIATHOTO XapaKTepa U3YUCHUsT MaTeMaTHKH, C MIPEUMYIIICCTBEHHON OpHeHTAIEH
Ha aJITOPUTMHYECKHUI CTHIIb TTO3HABATEIILHON JACATEIHHOCTH.


http://scr.edu.ru/media/documents/rd.xlsx

N3yuenne wmareMaTuku Kak mnpoduibHOM 0011e00pa3oBaTeIbHON  yueOHOM
JTUCITUTUINHBI,  YYUTHIBAIOIICH cnieruuKy OCBaMBaEMBbIX CTYACHTaMU
crnenuansHocTu CIIO, obecneunBaeTcs:

* BEIOOPOM PA3IUYHBIX MOIX0I0B K BBEACHUIO OCHOBHBIX TIOHSITHIA;

* popMupoBaHUEM CUCTEMBI YUE€OHBIX 3aJlaHUl, oOecreunBamux 3PpGeKTuBHOE

OCYILIECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

eo0orameHueM  CIeKTpa CTHIeH  y4yeOHOM  JAESITeNbHOCTH  3a  CYEeT
COTJIaCOBaHUS C BEIyIIUMHU JESITEILHOCTHBIMU ~ XapaKTEPUCTUKAMHU
BBIOpPAHHOM CHEIUaTbHOCTH.

[IpodpunbHas cocTaBisiomias oOTpaxaeTcss B TPEOOBAHMSIX K TOJTOTOBKE
00y4Jaronuxcs B 4acTu:

*00mIeil cucTeMbl 3HAHUM: COJlepXKATENbHbIE TPUMEPHl  UCIOJIb30BAHUS
MaTEeMaTUYECKUX UAeH U METOZ0B B MPO(eCCUOHATBHOU IeATETbHOCTH;

* YMEHUM: pa3uyue B YpPOBHE TpEOOBaHUN K CIOXHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

* IPAKTUYECKOTO  HWCIOJIb30BAHUS MNPHOOPETEHHBIX 3HAHUM W yMCHHIA:
WHANBUAYAIBHOTO YYEOHOTO OMbITa B TOCTPOCHHU MAaTEMaTUYECKUX MOJIEJEH,
BBITIOJTHEHUH UCCIIEI0BATENBCKIX MTPOEKTOB.

Takum  oOpa3zoMm, peanuzanus  coaepkaHUs  y4eOHOW  JIMCUMILIMHBI
OPUEHTHPYET Ha MIPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapPaKTEPUCTUK yueOHOU
paboThl, 3aBUCAIIUX OT Mpoduist MpodhecCUOHATHLHOTO 00pa3oBaHUs, MOJTYYCHUS
OMbITa WCIOJIB30BAaHUA MAaTEeMaTHUKA B COJEPXKATEIbHBIX M MpodheccuoHaIbHO
3HAUYUMBIX CUTYaIUsX MO CPaBHEHHUIO ¢ (POPMaJIbHO-YPOBHEBBIMU PE3yIbTaTUBHBIMU
XapaKTEepUCTUKAMU O0yUCHHUSI.

Copepxxanue y4eOHON JUCIUILIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JJUHUSMU 00YYEHUSI MAaTEMATHKE:

® o qieebpauyeckas NUHUS, BKIIOYAIONIAs CUCTEMATH3AIMIO CBEACHUA O YHCIaxX;
M3yYeHHE HOBBIX U O0O0OIICHUE paHee M3YYEHHBIX omepanuil (BO3BEICHUE B
CTENeHb, M3BJICYCHHE KOpHS, JIorapu(MUpOBaHHE, CUHYC, KOCUHYC, TaHTEHC,
KOTaHT€HC U OOpaTHBIC K HUM); U3YYEHUE HOBBIX BUJIOB YMCJIOBBIX BBIPAKECHUIN
U (opMyII; COBEpIIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYUCIHMTEIILHON
KyJbTYPBI, PACIIUPEHUE U COBEPIICHCTBOBAHHE aareOpanvyeckoro armapara,
c(OPMUPOBAHHOTO B OCHOBHOHM IIIKOJE, U €ro NPUMEHEHHE K pPELICHUIO
MaTEMaTUYECKUX U MPUKIIAIHBIX 33/1a4;

® © meopemuxko-QyHKYUOHAIbHASA JAUHUA, BKIIOYAIONIAsl CHCTEMAaTH3alUI0 WU
paciiMpeHre CBeIeHWH O (YHKIHSIX, COBEPIICHCTBOBAHME TpaPUUIECKUX
YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH M METOJaMHU MaTeMaTU4eCKOTrO
aHann3a B oOBeMe, IMO3BOJISIONIEM HCCIECIOBATh dJEMEHTapHbIE (DYHKIIUU U
pemarh MpPOCTEeIMe reoMeTpudeckue, (HU3UYECKUe W Jpyrue MPUKIATHBIC
3a/1auu;

® ® IyHUS YpaBHeHUll U HepaBeHCma, OCHOBAHHAS Ha TOCTPOCHUN U UCCIICIOBAaHUN
MaTeMaTHYECKUX MOJIEJEH, MepeceKaronasics ¢ aaredOpandecko u TEOPETHKO-
(YHKIIMOHAJIBHON JIMHUSAMH W BKIIOYAIOIIAasl PAa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKH aireOpandeckux MpeoO0pa3oBaHMN [UIsl pEUICHHs ypaBHEHUH,
HEPABEHCTB M CHUCTEM; (POPMUPOBAHUE CIHOCOOHOCTH CTPOMTH M HCCIEAOBATH



IPOCTENIINE MAaTEMAaTUYECKHE MOJIENIN MPU PEILICHUH NPUKIAAHBIX 3a1a4, 3a1a4
W3 CMEXHBIX U CHEIUATbHBIX TUCIUIUINH;

® e ccomempuueckas JuHUA, BKIOYAKOIIAS HATJAIHbIE TPEACTABICHUA O
IPOCTPAHCTBEHHBIX (UTypaX M HU3yYeHHE HX CBOWCTB, (GOPMHUpPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOIO  BOOOpaKeHWs,  pa3BUTHE  CIOCOOOB
F€OMETPUYECKNX HW3MEPEHUN, KOOPAMHATHOIO W BEKTOPHOTO METOAOB IS
pelIeHNs MaTEMAaTUYECKUX U IPUKJIAIHBIX 33]a4;

® e cmoxacmuyeckas NUHUs, OCHOBaHHAsl Ha Pa3BUTHH KOMOMHATOPHBIX YMEHU,
MIPEACTABJICHHIM 0 BEPOSITHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTSIX
OKPY’KAIOLIEro MUpA.

B Ttemarnueckom rmiaHe paboyeil yueOHOM MpOTrpaMMbl OUYEPEAHOCTh YUEOHBIX
TEM BBICTpO€Ha corjacHO TIaB ydeOHukoB: Hukonbckuit C.M., [lortanmoB M.K.,
PemernukoB H.H. u np. Anrebpa u Hauana maremaTudeckoro aHanu3a (0a30BbIi U
npoduibhbii ypoBuu). 10 u 11 xn. — M., 2014; Aranacsu JI.C., byryzoB B.®D.,
Kanomues C.b. u ap. 'eomerpust (6a30Bbiif u npoduibHbd ypoBHH). 10-11. — M.,
2014.

Pa3BuTtne coaepKaTeNbHBIX JMHUNA COMPOBOXKAAETCS COBEPLICHCTBOBAHHEM
MHTEIJIEKTYJIbHBIX M PEUYEBBIX YMEHUM MyTeM O0OTaIlleHUs MAaTEMAaTUUYECKOTO S3bIKa,
Pa3BUTHUS JIOTUYECKOTO MBIIIIJICHUS.

B nporpamMe KypcHBOM BBIACIEH MaTepuan, KOTOPbIM NpU U3yYEHUU
MaTeMaTUKH U Kak 0a30BOro, U Kak MpOo(UIBHOTO Y4eOHOTO MpeaMeTa KOHTPOJIO HE
MO/IJIEXKUT.

[Iporpamma COOEPKUT TEMATUYECKUM IUIAH, OTPAKAIOIIMN KOJMYECTBO 4YacoB,
BbIJICNIIEMOE Ha U3ydeHue «MaTreMaTukuy CTyJeHTaMU TEXHUYECKOTO MPOuIIs.

[IporpamMmoii  mpeaycMOTpeHa CaMOCTOATENbHAs BHeayJquTOopHas pabora,
BKJIFOYAIOIIAs] U3YYEHUE JOTOJHUTENBHOM JINTEPATYPHI 1O MPEAMETY.

KoHTpons kayecTBa OCBOEHUS IUCHMUIUIMHBI «MaTeMaTtnka» MNpPOBOAUTCA B
IpoLEeCCe TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALMH.

Texymmii KOHTPOJIb TPOBOJUTCS B TMpeJenax yueOHOro BPEMEHH, OTBEJICHHOTO
Ha JUCUMUIUIMHY, KakK TPAJULHOHHBIMM, TaK W HWHHOBAlMOHHBIMU METOJAMM.
Pe3ynbTaThl TEKYyIIETO KOHTPOJS YUYUTHIBAIOTCS TMPU TOJBEIACHUM HTOTOB IO
JTUCLUTUIAHE.

[IpomexxyTouHass arrectanusi mpoBoAuTcs B GdopMme auddepeHIrpoBaHHOTO
3auera B [IEPBOM CEMECTPE U B POpMeE IK3aMeHa BO BTOPOM CEMECTPE.

[IpomexxyTouHast arrecTanus B BHJE OK3aME€Ha MPOBOJUTCA B MHUChbMEHHOMU

dopme.

1.2 Mecto y4yeOHOii JTMCHUIIIMHBI B CTPYKTYpe OCHOBHOM npodeccuoHaIbHOMT
00pa3oBaTeIbHOI MPOrpaMMBblI

VYuebnas aucuuruimHa «Matematukay — sSBisSeTcs  001ieoOpa3oBaTeIbLHON
y4eOHOM NUCIHUIUIMHON U3 o0s3aTenbHON mpeaMeTHon oOnactu «EcrecTBeHHBIE
Haykn» ®I'OC cpegnero obuiero oOpazoBaHus, Uil BCEX CHEIUAILHOCTENH CPETHEro
npo¢eCCUOHATILHOTO 00pa30BaHUsl TEXHUYECKOTO TPOQuIIs.

1.3 Pe3yabTaThl 0OCBOEHHA Y4eOHOM IMCUMIINHBI

OcBoeHMe cojiepKaHusl y4eOHOM MUCHUIUIMHBI «MaremaTukay oOecreurnBaeT
JTOCTUKEHUE CTYJACHTAMHU CIICYIOIIUX PE3YIbTATOB:
6



1.3.1 JIuuHOCTHBIE Pe3yJabTATHI:

— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTUKE KaK YHUBEPCAIBLHOM SI3bIKE
HAyKH, CPEICTBE MOJICTUPOBAHMS SBJICHUM W TPOLECCOB, HIEAX M MeToAax
MaTEMaTUKH;

— MOHMMAaHHE 3HAYUMOCTH MATEMAaTUKH ]Il HAyYHO-TEXHHYECKOro Mporpecca,
c(OpMHUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKE KaK K YacTu OOIleyeIoBeUecKon
KyJIbTYphl Y€pe3 3HAKOMCTBO C UCTOpUEH pa3BUTHS MaTEeMaTUKHU, SBOIIOLUEH
MaTeMaTHYECKUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBIIIJICHHUS, TMPOCTPAHCTBEHHOTO BOOOpaKeHHUS,
QITOPUTMHUYECKON KYJIbTYPbl, KPUTUUHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM
g Oyaymien mpoecCHOHANbHON NEeSTeNbHOCTH, ISl MPOAOJIKEHNs 00pa3oBaHus U
caM000pa30BaHUs;

— OBJAJCHHE MATEeMaTHYECKUMHU 3HAHUSIMU M YMEHHUSIMH, HEOOXOOUMBIMHU B
MTOBCETHEBHOM >KM3HU, JJI1 OCBOEHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX TUCLUUILUIMH U
JUCLMIUIMH MPO(ECCHOHATIBHOTO UK, JUIs OJydyeHus: 00pa3oBaHuUs B 00JIaCTAX, HE
TpeOyIOIUX YIIIyOJIeHHON MaTeMaTH4eCKON MOITOTOBKY;

— TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE CaMO00pa30BaHUIO,
Ha INPOTSIKEHWHM BCEW JKHW3HHU; CO3HATEIbHOE OTHOIICHHE K HEIPEPBIBHOMY
0o0pa30oBaHMIO KakK YCJIOBHMIO YCHEIIHOM NpPOPECCHOHAIBHOW M OOIECTBEHHOU
NEeATENBHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATENIbHON TBOPYECKON U OTBETCTBEHHOM
NEeSATENbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM padoTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO IMOJIE3HOU, YU4eOHO-UCCIEA0BATEIHLCKOM, TPOCKTHOM
U APYTUX BUJAX IEATEIbHOCTH;

— OTHOLIEHUE K NpodecCHOHATBHON AESITENBHOCTH KaK BO3MOXKHOCTH Y4YacTus B
pElIeHMH  JUYHBIX, OOIIECTBEHHbIX, TOCYAAPCTBEHHBIX, OOIIEHANOHATBHBIX
npooiem;

1.3.2 MeTtanpeaMeTHbIe Pe3yJIbTAThHI:

— YMEHHE CAMOCTOSITEIbHO OMPEAEIISATh LEIU AESTENbHOCTA U COCTABIIATD IJIaHBI
NEeSATEIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh, HWCIOJIb30BaTh BCE BO3MOXHBIE PECYpChl ISl JOCTHXKEHHS
MOCTAaBJICHHBIX LENEeH M peaju3alMM IJIAHOB JEATEIbHOCTH; BBIOMpATh YCIHEIIHbIE
CTpaTeruy B pa3jINYHbIX CUTYyalUsX;

— YMEHHME TPOAYKTHUBHO OOIIATbCA U B3aUMOJEHCTBOBaTHL B Ipoliecce
COBMECTHOM JAESITENBHOCTH, YUUTHIBATh MO3UIUN APYTHX YYACTHUKOB JIE€ATEIBHOCTH,
a2 pexTUBHO pazpemarb KOH(PIUKTHI;

— BJAJCHUE HaBbIKAMHU II03HABATEIbHOW, Y4eOHO-HCCIIEAOBATEIbCKON U
NPOEKTHON JAESITeNbHOCTH, HABbIKAMHU pa3pelieHus NpobsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB PELICHUs MPAaKTHYECKUX 3aj]ad,
OPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HMH(OpPMAIMOHHO-
MO3HABATENILHON JEATENbHOCTH, BKJIIOYAs YMEHUE OPUEHTUPOBATHCA B PA3THUYHBIX
UCTOYHUKAX  MHGPOpMAIMKM, KPUTUYECKM  OLEHUMBATh W  HHTEPIPETUPOBATH
UH(OPMAIUIO, TOJIYYAEMYIO U3 PA3IUYHBIX HCTOUYHUKOB;



— BJIAJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHUE SCHO, JIOTUYHO U TOYHO U3J1araTh
CBOIO TOUYKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;

— BJaJ€HUE HaBbIKAMHU I[IO3HABATEJNBbHON peQuieKCMM Kak  OCO3HAHUS
COBEPILIAEMBIX JEHCTBUM U MBICIUTEIBHBIX IPOLECCOB, NX PE3YJIbTATOB U OCHOBaHUH,
IPaHUL] CBOErO 3HAHUS U HE3HAHMS, HOBBIX ITO3HABATEIIBHBIX 3a7a4 U CPEACTB IS UX
JNOCTHKEHUS,

— IIeJIEyCTPEMJICHHOCTh B TIOUCKAX U MPUHATUU PEIICHUN, COOOPa3UTENbHOCTD U
UHTYULUS,  Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IIPEICTaBICHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

1.3.3 IIpeameTHbIE pe3yJabTaThl:

— c(hopMHpPOBAaHHOCTh TPEJACTABICHUA O MaTeMaTHKEe KaK YacTHh MHPOBOH
KyJbTYpbl U MECT€ MaTeMaTUKH B COBPEMEHHOW IMBHIIM3AIMU, CTIOCO0aX OMHMCAHUs
SABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MATEMaTUYECKUX MOHATHUIX Kak
BOKHEUIINX MAaTEMATUYECKUX MOJEIAX, IIO3BOJIAIOIIMX ONKUCHIBATD U U3Y4YaTh PA3HbIC
IIPOLECCHl U SBJICHUSA;, IOHUMAaHUE BO3MOXKHOCTU aKCHOMATUYECKOI'O IMOCTPOCHUS
MaTeMaTU4YECKUX TEOPUH;

— BJIAJEHUE METOJAaMHU JO0Ka3aTeJbCTB W aAJIrOPUTMOB pEILICHUSA, YMEHUE HX
IIPUMEHATH, IPOBOAUTE 10KA3aTEIbHBIE PACCYKACHUS B XOAE PELICHUS 3a/1a4;

— BIAJEHME CTaHIAPTHBIMU IIPUEMAMM  pEIICHUS  palMOHAJIBHBIX U
HMppalMOHAIBHBIX, ITOKA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIpamMM, B TOM
yuciae U NOWCKAa NYyTH PEUIEHWs W WUIIOCTPALMU PELICHHUsS YPAaBHEHHU U
HEPABEHCTB;

—  c(opMuUpOBaHHOCTh  MpPEACTABICHUM 00  OCHOBHBIX  MOHSTHUAX
MAaTeMaTUYECKOTO aHaJIu3a M HMX CBOMCTBAx, BIAJECHUE YMEHHEM XapaKTEpPU30BaTh
noBefieHue QyHKUUNA, UCIIOJIb30BAaHUE MOJYUYEHHBIX 3HAHUUM JIs1 OMMCAHUS U aHaIU3a
pEAIbHBIX 3aBUCUMOCTEN;

— BJAJE€HHE OCHOBHBIMM IOHATUSAMHU O INIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpUUYeCKUX (Urypax, X OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reOMETpUUECKHe (PUTyphl HAa YepTEeXkax, MOJCIAX U B pealbHOM MUDE;
IPUMEHEHUE M3YyYEHHBIX CBOMCTB reoMeTpuueckux ¢Guryp u (Gopmyn Uil pelieHus
FeOMETPUYECKUX 3aJa4 U 3a7a4 ¢ IPaKTUYECKUM COJECPIKaHUEM;

— c(OpMUPOBAHHOCTh MPEACTABICHUN O MPOLECCaX U SBJICHUAX, HUMEIOLIUX
BEPOSATHOCTHBIM XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,
OCHOBHBIX IOHATHUSAX JJIEMEHTAPHOM TEOPUU BEPOSATHOCTEH; YMEHUUW HAXOAUTh HU
OLICHUBATh BEPOSITHOCTU HACTYIUIEHHS] COOBITMM B TNPOCTEHIIMX MPAKTHYECKHUX
CUTYalUsAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJIMYUH;

— BJIAQJICHUE HABBIKAMU HCIOJIb30BAHUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIpU
pelLIeHny 3a1ay.

JlaHHbIE pe3yibTAThl JOCTUTAIOTCA MyTEM NMPUOOPETEHUS CIACAYIONINX 3HAHUN U
(opMUpPOBaHUS CIETYIOMINX YMEHUM:

Pe3yabTaThl 00yuyeHus (0OCBOEHHbIE YMEHUS, OcHoBHBIE TOKA3aTeJU OLIEeHKH pe3yJIbTATOB
YCBOEHHbIE 3HAHUSI)

‘VYMeHue BBINOIHATE apI/I(l)MeTI/I‘-IeCKI/Ie HeﬁCTBHH Hag |- Brinonnenue apI/I(l)MeTI/ILICCKI/IX ﬂCﬁCTBHﬁ HazgQ




quciiaMy, COUCTasl YCTHBIC U TMCbMCHHBIC HpI/IéMbI;
HaxoauThb HpI/I6J'H/I)KéHHI:Ie 3HA4YCHHA BCIIMYHUH U
MOrpCIIHOCTH BBIYMCIICHHUMN (a6COJ’IIOTHa$I u
OTHOCI/ITGHBHaH); CpaBHUBATDb YMCJIOBLIC BBIPAKCHUA

JIEHCTBUTEIILHBEIMU YHCIAMH.

- Haxoxnenue npuOmmKkEHHBIX 3HAUCHUH BETUIHH.
- Haxoxxaenne aOCONMIOTHON U OTHOCHUTEILHOM
MOTPEUIHOCTEH BHIYUCICHUH.

- CpaBHEHUE YUCIIOBHIX BHIPAKCHUM.

YMeHne HaxOuTh 3HaYeHNe KOPHS, CTETICHH,
morapuma, TPUTOHOMETPHYECKUX BBIPAKSHHUN Ha
OCHOBE OIpe/IEIeHNS, UCTIONb3YS PHU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA; MOIB30BATHCS
MIPUOIIKEHHON OIEHKOH TIPH MPaKTUYECKUX pacuéTax

- Haxoxnenue 3Ha4eHUS KBaIPAaTHOTO KOPHS U3
JICMCTBUTEIIHPHOTO YHCIIA.

- HaxoxaeHnue KopHA N- O CTeNeHHu U3
JICMCTBUTEIIFHOTO YHCIIA.

- BrrunciieHre 3HaYCHHS CTEIICHU C JTIO0BIM
MOKa3aTeyeM.

- Haxoxnenwue norapugma moyoKUTEIbHOTO YMCIIa M0
MOJIOKUTEIHHOMY M OTJIMYHOMY OT 1 OCHOBAHHIO a; IO
ocHoBanwmio 10.

- Brruncnenue 3Hau€HUS TPUTOHOMETPUUYECKUX
BBIPAKCHUM.

YMeHue BRIOTHATH MPe00pa3oBaHus BEIpAKEHUH,
npuUMeHsist HOpMYIIbl, CBA3aHHbBIE CO CBOWCTBAMHU
CTEIIeHEM, Iorapu(MOB, TPUTOHOMETPUIECKUX
(hyHKIIIA

- IIpeobpa3oBanne BEIpaXXEHUH, COAEPIKATITIX
CTEIICHb.

- IIpeobpa3zoBanne orapupMHUIECKUX BHIPAKEHHUH.

- IIpeoOpa3oBanne TPUTOHOMETPHUYECKHUX BRIPAYKESHUI.

YMeHue BBIYHCIAT 3HaUCHNE QYHKIUH 10 33JaHHOMY
3HAYEHUIO apryMeHTa MPU pa3INyHbIX COCo0ax
3aganus GYHKIUH

- Brruncnenue 3HaueHN QYHKIUIA 110 3alaHHOMY
3HAYEHUIO apryMeHTa.

YMeHue onpeaessiTh OCHOBHBIC CBOHCTBA YHCIOBBIX
(hyHKIIHIA, WILTIOCTPUPOBATh MX Ha rpadukax

- OnpeneneHnue OCHOBHBIX CBOMCTB YHCIOBBIX
(hyHKITHIA.

- Unmroctparivisi OCHOBHBIX CBOWCTB (D)yHKIIHH TTO
rpaduky.

YmMmenue cTpouTh rpaduKki N3y9eHHBIX (PYHKIHH,
WJLTIOCTPUPOBATH 10 TpadUKy CBOWCTBA
AIIEMEHTAPHBIX PYHKIHN

- [TocTpoenne rpaduKoB H3yUEHHBIX (QYHKITHI.
- UnmocTpanmst 0CHOBHBIX CBOMCTB (YHKIIHH IO

rpaduKy.

VYMeHne ucnoiib30BaTh IMMOHITHE (1)yHKLII/II/I JJIsL
OIIMCAHUS U aHAJIM3a 3aBUCHUMOCTEH BEJIMYNH

- OnMcaHue ¥ aHaJIu3 3aBUCHMOCTEH BEJINYHH,
BXOJISIINX B OHATHE QPYHKIINH.

YMeHne HaxOIUTh MPOU3BOTHBIE
AIIEMEHTAPHBIX (PYHKIHAN

- HaxoxeHre npon3BOTHBIX JIEMEHTAPHBIX
(GhyHKIUH.

YMeHune ucnoabp30BaTh MPOU3BOIHYIO TSl U3yUEHHS
CBOHCTB (pyHKIMH M OCTpOoeHuUs rpadrKkoB

- sydyenne cBOMCTB (DyHKIUI 1 TOCTPOCHUE
rpaMKOB C MOMOIIBIO IPOX3BOIHOM.

VYmenne MNPUMCHATH [IPOU3BOAHYIO UIA ITPOBEACHUS
HpI/I6J'II/I)KéHHBIX BI)I‘IPICJ'IGHPIﬁ, peuaTh 3agavuu
MIPUKIIaTHOTO XapaKTepa Ha HAXOXKIACHUEC
HanOOJILIIEr0 1 HAMMEHBIIETO 3HAUCHUS

- Brruncnenue npuOMmKkEHHBIX 3HAUEHUH C TTOMOIIBIO
MPOU3BOAHOM.

- Pemmenwne 3a1a4u mpuKIIaIHOTO XapakTepa.

- Pemrenwne 3ama4u Ha HAXOXKAEHHE HAUOOJBIIETO U
HaUMEHbBIIIEr0 3HAUCHHS.

YMeHure BLIYNCIISITH B HpOCTefIHIPIX ClIydadax rJiomaan
1 00BEMEBI C HCTIOIH30BAHUEM OTIPEICIEHHOTO
HHTErpaa

- Boluncnenue onpeaenéHHoro nuTerpana.
- Beraucnenue miomanei 1 00EMOB IPOCTEHTIIIX
(huryp ¢ UCIOIH30BAHUEM OTIPEICTIEHHOTO HHTETpaIa.

VYmenne peliaTh palilMOHAJIbHBIC, ITIOKA3aTCJIbHBIC,
J'IOFapI/I(i)MI/I"ICCKI/Ie, TPUTOHOMCTPUYICCKHNUC YPABHCHUS,
CBOAIINECSA K JIMHCHHBIM 1 KBaJpaTHbIM, a TAK¥KC
AHAJIOTUYHBIC HEPABCHCTBA U CUCTEMbI

- Pemienune panyioHaJIbHBIX YpaBHEHUI U HEPABEHCTB.
- Pemenune nokasarenbHbIX ypaBHEHUA U HEPABEHCTB.
- Pemenune norapudmudeckux ypaBHeHUH 1
HEPABEHCTB.

- Penienue TpUroHOMETpUUYECKUX YPABHEHUN U
HEPABEHCTB.

- Pemenne cucrtem mmokazaTeiabHbBIX,
Jorapu(pMUIECKUX U TPUTOHOMETPUIECKUX
HEPABEHCTB.

VYMeHne ucnoiib30BaTh I‘pa(bI/I"IeCKI/Iﬁ MCTOJ PCHICHU A

- Pemenne ypaBHEHM ¥ HEPABEHCTB




ypaBHEHHUH 1 HEPABEHCTB

rpaMuIEeCKUM METOIOM.

VYMeHne cocTaBiIsATh U peuiaTh YypaBHCHHUA U
HCPAaBCHCTBA, CBA3BIBAIOINC HCU3BCCTHLIC BCIINYNHDBL
B TCKCTOBBIX (B TOM YHCJIC HpI/IKJ'IaI[HLIX) 3agadax

- CocTaBieHHE U pelIeHNe YPAaBHEHNH 1 HEPaBEHCTB,
CBSA3BIBAIOLINX HEM3BECTHHIE BEIMUMHBI B 3a/1a4ax.

YMeHHe penrath MpoCcTeHIIe KOMOMHATOPHBIC 3a1auHl
METOJIOM ITepedopa, a TAaKXKe C UCTIOIh30BAHUEM
W3BECTHBIX (HOPMYTT

- Pemenwne 3a1a4 KOMOMHATOPUKY C HCIIOIb30BAHUEM
4yyciia COYeTaHUM U pa3MellleHUi U3 N 3J1EMEHTOB.

VYMeHHE BBIYUCIIATEH B HpOCTefIHIPIX clIydasax
BCPOATHOCTH COOBITHI HAa OCHOBE MmoACcYéTa yuciia
HCX0a0B

- Berunucnenue BCPOATHOCTU COOBITHI HA OCHOBE
npaBujia YMHOXCHUS.

YMenue pacrio3HaBaTh HAa YCPTEIKAX U MOICIAX
MMPOCTPAHCTBCHHLBIC q)OpMI)I; COOTHOCHUTDH TpéXMCpHI)IC

OOBEKTHI C MX ONUCAHUSIMH,
M300paKCHUSIMU

- U3o0paxkeHne Ha TIOCKOCTH POCTPAHCTBEHHBIX
dhopm.

YMeHne onuchIBaTh B3aUMHOE PACIIONOKEHUE MPSMBIX
Y TUTOCKOCTEH B IPOCTPAHCTBE, apTYMEHTHPOBATH
CBOW CYXKJEHHsSI 00 9TOM PacIoI0KEHUN

- M3o0paxkeHre B3aMMHOTO PACIIONIOKEHHS MPSMBIX H
IJIOCKOCTEN B IIPOCTPAHCTRBE.

YMeHue aHaIu3upoBaTh B MPOCTEHIINX CITydasx
B3aMMHOE PaCIOJIOKEHHE O0BEKTOB B IPOCTPAHCTBE

- [locTpoeHue 1 aHaIN3 B3aHMHOT'O PACIIOJIOKECHUS
00BEKTOB B TPOCTPAHCTBE.

YMmeHune n300pakaTh OCHOBHbIE MHOTOI'PAHHUKH U
KpYTJIbIE TeJIa; BBIMOJIHATD YEPTEKH 10 YCIOBUIM
3ajga4

- IlocTpoeHne MHOTOTPaHHUKOB U KPYIJIBIX TEN.
- BrinonHeHue yepTexen 1o yCJIOBUIM 3a1auH.

YMeHue cTpouTh npocTeiinme ceueHus Kyoa, Mpu3Mel,
NApaMUIbI

- [locTpoenne mpocTedmx cedeHnit Kyoa, MPU3MBI,
MUPAMHIBL.

YMeHHe pelars IaHUMETPUYECKHUE U IIPOCTEHIINE
CTEPEOMETPUUECKHE 3a7aUl Ha HAXOXKJICHHE
FEOMETPUUYECKUX BEIMYMH (JUTUH, YTJIOB, IJIOMIAACH,
00bEMOB)

- Pemenue 3aaa4 Ha HaXOXKACHUEC T'COMETPHUICCKUX
BCIINYHH.

YMeHune ucnoabp30BaTh MPH PELICHUN
CTEPEOMETPHUYECKHX 3a/1a4 IUNIAHUMETPUIecKue (pakTel
1 METOJIbI

- Pemenue 3agau crepeomMeTpru, ONUpasch Ha 3HAHUS
IO TUITAHUMETPHH.

VYmenne MMPOBOJAUTH JOKA3aTCIIbHBIC
PACCYXKIACHUA B XOA€ PCIICHUA 3a/1a4

- Pemmenue 3aja4 Ha J0Ka3aTelIbCTBO.

YMeHHUE UCIT0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHHUS B IPAKTUUECKON JEATETbHOCTU U
IOBCEIHEBHOM KU3HU

- Pemenue HECTAHAAPTHBIX 3a/la4 NPAKTUICCKOIO
COACPIKAHUA.

3HaHUe 3HAYCHUS MATEMATUUCCKOW HAYKHU JIIsI
pelieHust 3a/1a4, BOSHUKAIOIINX B TEOPHHU U TIPAKTHKE;
[IAPOTY U B TO K€ BPEMsi OTPAHHYCHHOCTh
MPUMEHCHUS MATEMATHYECKUX METO/IOB K aHAIM3Y U
MCCJIEIOBAHHUIO MPOIIECCOB U SIBJICHHU B TIPUPOJIE U
o01IecTBE

- [lepeuncienue nocaeq0BaTeNbHOCTH ACUCTBUNA IPU
pEILIeHUH CUCTEM JIMHEHHbIX YpaBHEHUN

- ®opMyIHMPOBKa OIPEeNICHUH U IepeUnciIeHIe
CBOMCTB CKaJSIPHOTO, BEKTOPHOT'O M CMEILIAHHOTO
MIPOU3BEIEHHS BEKTOPOB

3HaHue 3HAYCHUS IPAKTUKA U BOTIPOCOB,
BO3HHUKAIOIIHUX B CAMOM MaTeMaTUKE JJIst
(hopMHUpOBaHUS U PA3BUTHS MAaTEMAaTHICCKON HAYKH;
HCTOPHIO Pa3BUTHS OHATHUS YUCIA, CO3MAHUSA
MaTEMaTUYECKOr0 aHaJIn3a, BOSHUKHOBEHHUS U
pa3BUTHS TEOMETPUH

- IlousgaTre KOMINIEKCHOT'O YHCIIa

- [loHsATHE HUppaALMOHATIBHOTO YKCTIA TPEACTABIEHHOTO
norapudmom

- ®opmynupoBka npasui audepeHIpoBaHuS U
IIEPEYNCIICHUE IPOU3BOAHBIX OCHOBHBIX
AJIEMEHTAPHBIX (YHKITHI

- [IpunoxxeHue onpeaenecHHOro HHTerpaia K
BBIYHCIICHHIO TIOIAIeH TUIOCKUX (hUTYp, 00BEMOB TeI
BpalEHUs], IYTH, IPOUJECHHOTO TOYKOM

3HaHUE YHUBEPCATHLHOTO XapaKTepa 3aKOHOB JIOTHKH
MaTeMaTHYECKHUX PACCYKICHHUM, UX IIPUMEHUMOCTH BO
BCEX 00JIaCTAX YEIOBEUECKOM AEATEILHOCTH

- Ilepeuncnenue TaOIUIHBIX HHTETPAJIOB
- @opMyIUPOBKA TEOMETPUIECKOTO I MEXAHUIECKOTO
CMbICJIa TIPOU3BOJIHON
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3HaHUE BEPOATHOCTHOTO XapaKTepa PasTHUHBIX
MPOLIECCOB OKPYIKAIOIIET0 MHPA.

- (I)OpMy.]'II/IpOBKa KIIaCCUYCCKOI'o OIPCACIICHUA
BCPOATHOCTH
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2. CTpyKTYypa M cojep:xkaHue y4eOHO JUCIUNINHBI

2.1 O0bem yueOHOH TUCHUNIMHBI U BUAbI Y4eOHOH padoThl

Bua y4eOHoii padoTnl

Oovem uacoe

MakcumaJjibHas yyeOHasi HATPy3Ka (Bcero) 351
O0s13aTesibHAs ayIMTOPHAs yyeOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
71a00pATOPHBIE 3aHATHS -
PAKTUYECKHUE 3aHATHUS -
KOHTPOJIbHBIE pabOThI 14
KypcoBasi paboTa (IIpOeKT) -
CamocrosiTesibHasA padoTa o0yuyawierocs (Bcero) 117

B TOM 4YHuCJIC:
PCHICHUC 3a/1a1 110 TCMaM

IIpomesxcymounaa ammecmayus 6 goopme ouggepenyuposanrozo 3avema 8 1

cemecmpe u 8 hopme dK3ameHa 80 2 cemecmpe
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2.2 TemaTHYecKHi MJIAH U COAePKaHNE YUeOHO AU CIUTITUHBI

HaumeHnoBaHue Couepma}me yqe6H0r0 marTrepuaJia, naﬁopaTopm,le H NPAKTUYIECCKUE 3aHATUH, CAMOCTOATEC/IbHAsA O0Bbem YPOBeHb
pa3esioB H TEM padoTa 00yUaImuxcs, KypcoBasi padora (mpoeKT) JacoB 0CBOEHHS
1 2 3 4
BBenenne Coaep:xkanue yue0HOro MaTepuaja 2
1. Bgengenue. Maremaryka B HayKe, TEXHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHSX U MPAKTUUECKOM 1
nestenbHOCTH. Llenn v 3amayun n3ydeHus MaTeMaTuky pu ocBoeHun mpogeccuit CI1O u cnennansrocTeit CIIO. 5
2. BxoaHO# KOHTPO.Jb
JlaGopaTopHbIe 3aHATHS. -
IIpakTnyeckune 3aHATHSA -
KontpoabHblie padoTsl -
CamocTosiTeIbHASI pad0oTa 00yYaI0OLIHXCS 1 2
Brimonnuts 3ananus mo teMe «IIporieHTHBIEC pacueTh»
Pa3zgena 1. Aare6pa S/
Tema 1.1. Conep:kaHue y4e0HOro MaTepuajia 10
Paseutue nonsitusi 0 | 1. Ilesble M panMOHAJIbHbIE YHCJIA. 2
qucJjae 2. JleliCTBUTEJbHBIC YHCJIA. 2
3. IIpubnusicenHble bIUUCTCHUA. 2
4. KomnnexcHsle yucaa. 9
5. UYmncia ¥ KOPHU YpaBHeHUI. ApudMeTHYCCKIE NCHCTBHUS HAll YUCIAMH, HAXOXICHHE MPUOIIDKCHHBIX 3HAUCHHIMA 2
BEJIMYMH U TIOTPEITHOCTEH BEIUUCIICHHH (a0COTIOTHOM M OTHOCHTEIIFHON), CPABHEHHE YHCIIOBBIX BBIPAKCHHH.
JlabopaTopHble 3aHATHUS. -
IIpakTHyeckue 3aHATHSA -
KonrpoJsbHas padora Ne 1 1 2
CamocTosiTeTbHAsI padoTa 00y4aI0HXCS 5 2
BeinogHuTh 3a1anus o TeMe " J{elcTBHs HaJl KOMIUIEKCHBIMU YUCIaMu”
Tema 1.2. Copepxanrie yueOHOro MaTepraa 28
KopHu, crenenn u 1. Crenens ¢ neabiM noka3sareaem. Kopau u crenenu. [IpeoOpazoBanne anreOpandeckux BEIPaKECHUI. 2
JIOTapuPpMBI 2. Kopensb n-ii crenenn. KopHr HaTypallbHOW CTENICHH U3 YHCIIAa U HX CBOICTBA. BrIuncieHne u cpaBHEHNE KOPHEH. 2
BrinosiHeHue pacyeToB ¢ paguKaIaMH.
3. CreneHb ¢ palMOHAJIbHBIM NOKA3aTeJdeM, CBOHCTBAa. HaxoxmeHue 3HaUCHUH CTENICHE! C palnoHaIbHBIMH 2
nokazareiasiMi. CpaBHEHHE CTEIICHEH.
4. OOoOuenue noHATUA cTeneHu. CTeNeHN C ICWCTBUTEIHHBIME MOKa3aTesiMH. [IpeoOpazoBanne MOKa3aTEIbHBIX 2
BEIpakeHUi. Ceoticmea cmenenu ¢ 0etucmeumelbHblM NOKA3amenem.
5. IIpeodpa3oBaHue cTeNeHHbBIX BhIPAsKEHUH.
6. HppanmoHajbHble YPABHEHMSI. 2
7. HppanmnoHanbHble HePABEHCTBA. 2
8. Jlorapudwm uncaa. CpoiicTBa Jorapudmo. OcHOBHOE JOTapUPMHIECKOE TOKAECTBO. [lecITHIHbBIE U HAaTypaibHbIE 2
norapudwmsl. [Ipasuna nevicTeuii ¢ morapudpmamu. Ilepexox kK HOBOMY OCHOBAHHIO. 2
9. HaxoxneHnue 3HaueHHH Jiorapudma 1o Mpou3BOJIILHOMY OCHOBaHHIO. Ilepexos 0T OZJHOTO OCHOBAHHUS K APYroMy.
Brruncnenue u cpaBHeHue sjorapugmos. JlorapudmMupoBanue 1 MoTeHIMPOBaHKE BoipakeHni. [Ipeodpa3oBanue 2
JorapugmMuvecKnx BbIpasKeHHI.
10. Hoka3aTesqbHbIe YpaBHeHMsI. PerieHre npocTeHmx ypaBHEHUH. 2
11. Iloka3aTeqbHbIe YPABHEHUS M HepaBeHCTBA. Pernenne 0osiee CIIOXKHBIX YpaBHEHUH U TPOCTEHIIMX HEPABEHCTB. 2
12. Iloka3aTejbHbIE HEPABEHCTBA. PeneHne 6oJiee CIIOKHBIX HEPABEHCTB. 2
13. PemieHue JiorapudMuuecKux ypaBHeHHid. 2
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14. Pemienne JorapupMuuecKux HePaABEHCTB.

JlabopaTopHble 3aHSITHS.

HpaKanecmle 3AHATHUSA

KoHTtposbHble padoThbl Ne 2, Ne3

CamocTosiTe1bHAsI padoTa 00y4Yaronuxcst

BITTOJTHUTH 3a7aHus 10 TeMaM "CTerneHb IIMOHAIBHBIM TTOKa3areneM”, HB N-Of CTENICHH U €TO CBOMCTBA",
Brimo 3ama o TemaM "CTeneHs ¢ pannoHa okazarenem”, "KopeHs n-oii crene ero coiicra”
"Jlorapudm uncina”, "Iloka3arenpHble ypaBHCHHS U HepaBeHcTBa”, "Jlorapudmuueckue ypaBHeHus"

Paznea 2. OcHOBBI
TPUTOHOMETPHH

45

Tema 2.1.
OCHOBBI
TPUTOHOMETPHH

Coneprkanue y4eOHOr0 MaTepuajia

CuHyc, KOCHHYC, TAHIeHC M KOTAHIeHC YIJia. BpamarensHoe ABHXKEHHE.

I'paaycHoe u pajuaHHoe U3MepeHue yrja. PaqnanHelii METOI U3MEPEHUS YTJIOB BpallleHUs U CBA3b C IPalyCHON
MEpOH.

Tpuronomerpuyeckne GyHKINUM M HEKOTOPbIE UX CBOICTBA. YeTHOCTh M HEUETHOCTH. 3HAKOIIOCTOSHCTBO.
OCHOBHBIE COOTHOLIEHUS MeK/1Y TPUTOHOMeTPHYeCKHMMH (GYHKIMSIMH OJTHOTO APTYMEHTA.

@opmy.abl ciaoxeHus. CHHYC, KOCHHYC, TAHT€HC M KOTAHT'€HC CyMMBI M Pa3HOCTH ABYX YTJIOB.

DopmyJibl npuBeaeHusi. DopMyiibl IPUBEACHHUS.

DopmyJibl ABOHHOIO aprymeHTa. @opMyssl JBOMHOIO apryMeHTa.

DopmyJibl IBOHHOIO aprymeHTa. Popmynsl HOI0GUHHO20 Y2Id.

DopMyJIbl CYMMBI M Pa3HOCTH OIHOMMEHHBIX TPUTOHOMeTpHYeckuX dyHkumii. [IpeobpazoBanue cyMMBI
TPUTOHOMETPUUYECKUX (DYHKIMHA B IPOM3BEICHUE W IPONU3BEACHHS B CYMMY. Buipasicenue mpueoHomMempuieckux
@yHKyull uepez maneeHc NOTOBUHHO20 AP2YMeEHMA.

10. Tpuronomerpuyeckue GyHKINH YHCIOBOTO aPryMeHTAa.

11. OdpaTHble TPUTOHOMeTPUYecKHe PYHKINM: APKCHHYC, aDKKOCHHYC, apKTaHT€HC.

12. IIpocreiimne TPUroHOMeTPUYECKHE YPABHEHHS.

13. PemieHue TPUroOHOMETPHUYECKHX YPABHEHUI1 CIIOCO00M Pa3/i0KeHHs] HA MHOKHTEJIH.

14. Pemienune TPUroHOMETPUYECKHX YPABHEHHU.

15. Pemienue TPUroHOMEeTPUYECKHX YPABHEHHNI MeTO0M 3aMeHBbI.

16. Pemienue 0IHOPOAHBIX YPABHEHHUH.

17. IlpocTeiilmine TPUrOHOMeTPUYECKHE HEPABEHCTBA.

CoNogkrw MR

30

NN NDNNDDN NN NDNDNDN

JlaGopaTopHble 3aHATHS.

HpaKanecmle 3aAHATUSA

KonTpojabHbie padoTsl Ne 4-6

CamocrosiTeJibHast padoTa 00y4aroUIuXcs
BrmoxHuTs 3amanust mo temMam "IlpeoOpa3oBaHue TPUTOHOMETPHUIECKUX BEIpakeHuit”, "TpuroHoMeTpuiaeckie ypaBHEHUS U
HepaBeHcTBa”

Paznea 3. ®ynkuum,
HX CBOiicTBa H
rpaguku

27

Tema 3.1.
@DyHKUMHU U TpadpuKHn

Conep:kaHue y4ye0HOro MaTepuajia

1. Ywuciaosslie pynknun. O6aacTu onpeaeneHnss M 3HAYeHNH QYHKINN.

2. _Cnoco0bl 3a1anns pynknmii. I'paduk pyakumu, nocrpoenne rpapukoB QyHKIUHA, 3a1laHHBIX PA3THYHBIMU
crioco0amm.

3. CaoiicTBa dyHKIHH. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTh, OTPAHMYEHHOCTb, IIEPUOIUIHOCTD. [IpoMeKyTKH
BO3pACTaHUA U yObIBaHHSA, HANOOJIbIIEe U HANMEHbIIIee 3HAUYCHHS, TOUKH IKCTpeMyMa. [ padudeckas HHTEPIIpETaIHsL.
IIprmMeps! GyHKITMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MpoIeccax U SBICHIIX. Apr(MeTHIeCcKue onepanuy HaJl
¢ynkiusamu. CrinoxxHast QyHKIUS (KOMITO3HLIUS).

4. Tlpeodpa3oBanue rpadukoB pyHkmmii. [TapamiensHbIi MEpeHOC, CAMMETPHUS OTHOCHTEIHHO OCEH KOOPIUHAT U
CHMMETPHS OTHOCHTEIBHO Hadajla KOOPJHHAT, CUMMETPHUsl OTHOCHTEIbHO IIPAMOH Y = X, PACTSHXKEHHE U CKaTHE BAOJb
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ocell KOOpUHAT.

5. Crenennble ¢pynkuuu. CBoiicTBa TMHEHHOH, KBaqpaTHIHON, KyCOYHO-IMHEHHON 1 TpOOHO-TMHEHHON (YyHKINH. 2
IIpeodpa3oBanue rpadukoB creneHHoi dyHKIuMii. 2
6. IToxasareabHass PYHKIHS. 2
7. IIpeoOpa3zoBanue rpad)uKoB NOKa3aTeJbHOI PyHKIMIA. 2
8. Jlorapunpmuyeckas pyHKIus. 2
9. Ipeodpa3oBanue rpadukos Jorapudpmudeckoii GyHKImii. 2
10. HenpepsiBHble 1 nepuoguueckue Gpynkmun. CBoiicTBa M TpadyKH CHHYCa, KOCHHYCa, TAHTEHCA M KOTAaHTeHCA.
HocTrpoenne rpadukoB TPUroHOMeTpPHYeCKUX GYHKIMIA. 2
11. IIpeo6pa3oBanue rpaduKoB TPUTOHOMETPHYECKUX QYHKIMIA.
12. O6patubie pyakmmn U ux rpadpuku. O6paTHele TpuroHoMeTpudeckue GpyHkImH. IlocTpoenne rpadukoB 00PATHBIX 2
TPUTOHOMETPHYEeCKUX QYHKIMA.
13. IIpeo6pa3oBanue rpad)ukoB 00PATHBIX TPUTOHOMeEeTPHYeCKHX PYHKIMIA.
14.IIpeoopazoBanusi rpaduka dyukuuu. 'apmonnyeckue konedanus. [IpuKiaaHpIe 3a1a4n.
JlabopaTopHble 3aHSITHSI. -
IIpakTHYecKue 3aHATUS -
KoHTpoJibHbie padoTsl Ne 7 1 2
CamMocTosiTeIbHAsI pad0oTa 00yYaI0IHXCS 9 2
BrinosnuuTh 3a1anust o teme "ColicTBa 1 rpaduku GpyHKIMR"
Pazpnen 4. 36
KomOunaropuka,
CTATHCTHKA U TeOpHs
BEPOSITHOCTEI
Tema 4.1. ConeprkaHue y4eOHOro MaTepuajia 12
Kom0unaropuka 1. MmHokecTBa. Onepanun HAX MHOKeCcTBaMU. VcTopus pa3BUTHI KOMOWHATOPUKH, TEOPHUHU BEPOSTHOCTEH U 2
CTAaTHCTHKH U UX POJIb B PA3JIMYHBIX cepax ueIoBeUeCKON )KU3HE eI TEIbHOCTH. 2
2. DJeMeHTBI KOMOUHATOPUKH. [IpaBuiia KOMOMHATOPHKH, 5
3. IlepecranoBkH M pa3Memienusi. Penenne 3a1a4 Ha nepedop BapuaHTOB. 2
4. Pemienue 3a1a4 Ha NepPecTAHOBKH M pa3MelleHUs. 2
5. _Coueranus. [Ipuxnanssle 3a1a4n. 5
6. Pemenue 3a1a4 Ha COYeTAHHUS. 2
7. Pemenue KOMOMHATOPHBIX YPaBHEHHMId. 2
8. bunoma Helotona. Tpeyroabnuk IMackans. 2
9. OOwmwuii yien bunoma HeioTona. 2
10. CBoiicTBa OMHOMHHAILHBIX KO3 (HIHNEHTOB.
CamocTosiTe1bHast padoTa 00y4Yaronuxcs 6 2
BrimoHuTs 3amanust mo teme "@opmyna 6uHoma Herorona”.
JlaGopaTopHble 3aHATHS. -
IIpakTuyeckue 3aHATUS -
KonTpoabsHsbie padoTsl -
Tema 4.2. Conep:kanue yue0HOro MaTepuajia 12
DJIeMEHThI TEOPHHU CoOblITHE, BEPOATHOCTB COOBITHS, CIIOXKEHUE BeposTHOCcTel. Kitaccuiyeckoe omnpejesieHre BEpOSITHOCTH, CBOWCTBA 2
BepOSITHOCTEH M BEPOSITHOCTEH.
MaTeMaTH4eCcKoil 2. CymmMma BeposiTHOCTel. TeopemMa O CymMMe BEPOSITHOCTEH. 2
CTATHCTHKH 3. YMHokeHHe BePOSATHOCTeli. Brruncienne nponsseieHne BEpOsSTHOCTEH. 2
4. Toussmue o Hezagucumocmu coovimuil. Y cJ10BHAsI BEPOSITHOCTD. 2
5. HoBTopHble HcnbITaHusA. Popmy.aa Bepayain. 2
6. Auckpemnas cayuaiinaa ¢enuyuna, 3aKoH_ee pacnpeoeneHus. 2
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7. Mamemamuueckoe oxcudanue. 2
8. Yucnosvie xapakmepucmuku Ouckpemuou ciayuaiinou geauuunvl. Jucnepcus. [lonamue o 3axone OOAbUWUX YlUCE. 2
Pewenue npaxmuueckux 3a0ay ¢ npumeHenuem 6eposmHoCmMHbIX Memooo0s.
9. I'pajduueckoe npedcmasnenue Yucio8bix OAHHHIX. 2
10. [Ipuknaxssie 3agayun. [IpencraBieHne YUCIOBBIX JaHHBIX. [IpUKiIaHbIe 3a0au Ha CTAaTUCTHKY. [IpencTaBienue 2
JAHHBIX (TaONUIBI, IUarpaMMbl, rpaduKH).
11. I'enepanvhas cogokynnocms, 8bl00pKa, MOOA, Meduana, cpednee 3uauenue. Ilonamue o 3adauax Mamemamuyeckou 2
CMAamucmuKu.
JlabopaTopHble 3aHITHS. -
I[pakTHyecKne 3aHATHSA -
KonTpoabnas padora Ne 8 1 2
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 6 2
BeinoaauTs 3aanust no teMe "Onepaiinu HaJ cCoOOBITUIMUA. BeposaTHOCTh coObITHSA”
Pa3gen 5. YpaBHeHust 30
1 HEPaBEHCTBA
Tema 5.1. Conep:kaHue y4e0HOro MaTepuajia 20
YpaBHeHus u 1. PaBHOCWJIBLHOCTBH YPaBHEHMIl, HEPaBEHCTB, cucteM. KopHu ypaBHeHuil. PaBHOCHIBHOCTD ypaBHEHUI.
HEpPaBEeHCTBA IIpeoOpa3oBanue ypaBHCHHI. 2
2. YpaBHeHud cjaeIcTBHE.
3. VYpaBHeHUs u CHCTEMBI ypaBHECHUH. PalnonansHble, HppalloHAbHbIC, TOKA3aTeIbHBIC U TPUTOHOMETPUUCCKUE 2
YpaBHEHHUS U cUCTeMbl, PellleHue NpocTeiuX ypaBHEeHHUI.
4. Pemienne NpocTeHIINX CHCTEM YPABHEHHIA. 2
5. OCHOBHBIE TPUMEPDHI PellleHUs YPABHEHUH (pa3ioKCeHUE Ha MHOKUTEIIH, BBEICHIE HOBBIX HCM3BECTHBIX, 2
MOJICTAHOBKA, TpaUUCCKU METOT). 2
6. Pemenue ypaBHeHHIi ¢ IOMONIBIO cHcTeM. Vcronp30BaHne CBOMCTB M TPapUKOB (DYHKIHI IPH PEIICHUU
ypaBHeHUN. UHTEepIIpeTanys pe3yibraTa, y4eT pPeajlbHbIX OTPAHUYEHUH. 2
7. Penenue HepaBeHCTB. PanmoHanbHbIe, HppAMOHANBHEIE, TOKA3aTeIbHbIE U TPUTOHOMETPUUECKIE HEPABEHCTBA.
OCHOBHBIE TIPHEMEBI HX PEIICHHUS. 2
8. PelmieHue HepaBeHCTB € MOMOUIbIO cucTeM. Vcnosbp30Banne CBOMCTB U rpaduKoB (GYHKIMNA TP PELICHUN
HEpaBeHCTB. MeTo 1 HHTEPBaIOB. M300paxeHne Ha KOOPIUHATHOW OCH MHOXECTBA PEIICHUI HEPABEHCTB U UX CHCTEM. 2
9. TIpuMeHeHHE MaTEMaTHYSCKUX METOIOB IS PEIICHHS COJCPKATENBHBIX 3a/1a4 U3 PA3IUYHBIX 00JacTeil HAYKH U
npaktuky. IIpHKJIAHBIE 321290, 2
10. CocragJjieHHEe CHCTEM YPABHEHHIA B 3a/1a4aXx. 2
11. YpaBHeHuUd ¢ MOAyJIEM. 2
12. HepaBeHCTBA, coiepKANINE 3HAK MOIYJIS.
JlaGopaTopHble 3aHATHS. -
IIpakTHyeckue 3aHATHS -
Kontpoasusie padoTsl Ne 9 1 2
CamocrosiTesibHAsI pa6oTa 00y4arouuXCcst 10 2
BrimosHUTS 3a1aHusI 10 TeMe " YpaBHEHHS U HepaBeHCcTBa”
Paszngen 6. Hauana 60
MaTeMaTH4ecKoro
aHajm3a
Tema 6.1. Coaep:xkanue yueOHOI0 MaTepuaJia 24
Haugana IMocnenoBarenpHOCTH. CIOCOOBI 33JaHUS M CBOMCTBA YUCIIOBBIX NIOCIIENOBATENBHOCTEH. [lonamue o npedene 2
MaTeMaTH4ecKoro nocaedosamenvhocmu. Cywecmeosanue npedeia MOHOMOHHOU 0epanuyeHnol nociedogamenvrocmu. CyMMAPOBAHNE
aHaJam3a nocienoBarebHOCTel. beckoHeuHO yOBIBaroIias reoMeTpryecKas mporpeccus u ee cymma. [lonsitne mpenena
dyHKIHn.
2. HaxoxaeHue npeaeaa GyHKIMHA. 2
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3. HousTne npon3BoaHoii. [Tousarre o Npon3BOIHON QYHKIHH. 2
4. Ilpou3BoJHbIe dJIeMEHTAPHbIX (YHKIMIA. 2
5. Ilpou3BoaHasi CYMMBbI, NPOU3BeeHUS M YACTHOr0 YHKIMIA. 2
6. IonsATHE KacaTeabHON K KPHBOH. YpaBHEHHE KacaTelbHOM K rpaduKky QyHKIHH. 2
7. IIpou3BoaHas cJa0:kHOH QYHKIUHU. [Ipou3so0Hble 0OpamHol QYHKYUY U KOMROSUYUU DYHKYUU. 2
8. TI'eomerpunueckuii v hu3MYecKHii cMbICJ TPOU3BOAHOI QyHKIMKN. Haxoxaenue ckopocTu Juis Ipolecca, 3a1aHHOTO 2
q)opMynoﬁ U rpaKoM.
9. IIpu3HAKM MOHOTOHHOCTH (PYHKIMH. 2
10. UccnenoBanue GYHKIIMH HA MOHOTOHHOCTD C TIOMOIIBIO TPOM3BOHOM. 2
11. Oxcrpemymsbl dyHkmnu. HaxoxneHne sKCTpeMasibHBIX 3HAYCHUH (DyHKIUH. 2
12. HccnenoBanue GpyHKIMii HA IKCTPEMYMBI. 2
13. HanGoabliee 1 _HauMeHblIee 3HAYeHNS GYHKIMH HA IPOMEKYTKE. 2
14. Pemienne 3axa4. [Ipumeps! HCIIONIB30BaHKUS TPOU3BOJHOM /IS HAXOXKACHHUS HAWIYYIIETO PEIICHUS B MPUKIAIHBIX 2
3amavax.
15. IIpuMeHeHne NpOU3BOIHOM K UCCIEIOBaHHIO (DYHKIMI M IOCTPOSHHIO rpadukoB. O0mIas cxemMa nccjieIoBaHUS 2
dyHKnun.
16. AcumMnToThI rpaduka GYHKIMHA. 2
17. IlocTtpoenue rpadukoB QyHKIMH. 2
18. UccenoBanue GyHKINH.
JlaGopaTopHble 3aHATHS. -
IIpakTHyecKne 3aHATHS -
Kontpoabsnsbie pagoTsr Ne 10 1 2
CamocrosiTesibHAst padoTa 00y4arouIuxcs 12 2
BrmonauTe 3aganns no teMe "IIpuMeHeHne mpon3BogHONn”
Tema 6.2. Coaep:xkanue y4e0HOT0 MaTepuaa 16
HHTerpan u ero 1. HepBooOpa3Has u ee cBoiicTBA. 2
NpUMeHeHHne 2. HeompeaeaeHHbIH MHTEIPAJ M €ro CBOMCTBA. 2
3. IIpocreiinine MeTOIbI HHTETPUPOBAHMS. 2
4. OnpenenéHHblil HHTErPaJa U ero cBoiicTBa. 2
5. BblumcieHne onpeieeHHbIX HHTerpaaoB. ®opmyna Herorona—JleiiOHmIA. 2
6. IIpumeHeHMe onpeeIeHHOr0 HHTErpalia sl HaX0XKICHHS TUIOIIAAN KPUBOJIMHEHHOH Tparenuy. Berunciaenue 2
IIomaae niockux puryp.
7. Tlpumepsl mpUMEHEHU HHTETpaja B GU3NKe U TeOMeTpUH. BhIunc/ieHne 00beMOB TeJl BPALIeHHSI. 2
8. IIpuMeHeHWe MHTErPajia K BLIYHCJICHUIO (PU3NYECKHUX BEJHYNH U TUTOMIAICH. 2
2
JlabopaTopHble 3aHATHS. -
IIpakTHyeckne 3aHATHSA -
KonrpoJsbHbie padoTbl Ne 11 1 2
CamocrosiTe1bHast padoTa 00y4YalonuXcs 8 2
BrimonuuTs 3a1anus no reMe "OnpeeneHHblid narerpan”
Paznen 7. 'eomeTpust 93
Tema 7.1. Conep:kaHue yue0HOro MaTepuajia 20
IIpsimble u 1. AKCHOMBI CT€PEeOMETPHH. 2
TIOCKOCTH B 2. Cnoco0bl 3a1aHusl IPAMBIX U IJIOCKOCTElH B MPOCTPAHCTBE. YTOJI MEXAY NMPSIMBIMU. B3anMHOe pacrioioxeHne IByX 2
NMPOCTPaHCTBe NPSIMBIX B POCTPAHCTBE.
3. Ilpu3Hak mapanjaeJabHOCTH NPSIMBIX. 2
4. Ilpu3Hak nmapaJjjielbHOCTH IJIOcKocTel. [Ipr3Haky n cBoiCTBa MapauIeIbHBIX NIOCKOCTEH. 2
5. INapajieJbHOCThb miaockocTeil. [lapanienbHass NpoeKIUs U ee CBOWMCTBA. 2
6. IlocTpoeHue ceyeHHii MHOTOTPDAHHUKOB. 2
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7. IlepneHTHKYJISPHOCTh MPAMOI M IJIOCKOCTH.
8. IlepneHAMKYJIAP M HAKJIOHHAA K TNIOCKOCTH. T€OpEeMBI 0 B3aNMHOM PACTIONOKEHUH MPSIMOHN H IUIOCKOCTH.

9. TeopeMa 0 Tpex NepHEeHINKYJISAPAX. YTOJI MEXIY MPSIMOM U IIOCKOCTBIO.

10. CBoiicTBa TOYKH, PABHOVIAJEHHOI 0T CTOPOH MHOIOYI0JIbHHKA.

11. TlepneHANKYISIPHOCTH IBYX IUTOCKOCTel. IIpH3HAK NMepHeHINKYJIIPHOCTH IJI0CKOCTEIi.

12. IInowadw opmozonaiboi npoeKuuu.

13. Yribl B IpOCTPAHCTBE.

14. PaccrosHHE OT TOYKH MO ITIOCKOCTH, OT MPSAMOM MO IJIOCKOCTH, PACCTOSTHAE MEXAY ITIOCKOCTSIMH, MEXKITY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MY MPOU3BOJILHBIMU (PUTypaMH B TIPOCTPAHCTBE. PaccTossHHE B MPOCTPAHCTRE.
M300pakeHne IpOCTPAHCTBEHHBIX QHUTYD.

N NN NN

JlaGopaTopHble 3aHATHS.

IIpakTHyecKue 3aHATHS

KonTpoabHbie padoTsl Ne 12

CamocrosiTesibHAst padoTa 00y4arouIuxcs
BrmonauTh 3agaans 1o TeMe " YTIIBl U pacCTOSHUSA”

10

NN

Tema 7.2.
MHOTOrpaHHUKHU H
KpyIJble Tejaa

Copep:xanue y4e0HOro MaTepuaja

1. VYroa Mexnay miIockocTsMH. JIBYrpaHHbIE YIJIbI.

2. PaznuuHBIE BHIBI MHOTOTPAaHHHMKOB. BepimHbl, pebpa, rpaHu MHOTOTpaHHUKA. MHozoepannble yaivl. Buinykivle
mHozozpannuku. Teopema Jiinepa. MHOTOTPAaHHMK U €r0 3JeMeHThL.

3. Ilpusma, nocrpoenmue ee ceuenuii. [Ipsmas u HakiioHHas npu3Ma. [IpaBuibHas mpuMa.

4. Hapamneaenunen. Ky6. x nzobpaxenus. Cedenus kyba, mpuzmbl. CHMMeTpuH B Ky0e, B apaesenunese, B
IpU3Me.

5. Ilupamuaa, nocrpoeHue ee ceyeHuii. [[papunpHas nupamua.

6

7

8

9

Yceuennas nupamuaa. Terpasrap. Vx uzobOpaxenns. CAMMETpHUA B IHPAMHATE.
[IpaBHJIbHbIe MHOTOTPAHHMKH (TE€TpadAp, KyO, OKTa’aAp, NOACKAadAP U UKOCAIID).
Huaunap. OcHoBaHUE, BEICOTA, OOKOBAs TOBEPXHOCTH, 0Opa3yomas, pa3BepTKa.
. OceBble ceueHns ¥ CEUECHUS, MapauIeJIbHbIE OCHOBAHMIO.
10. Ceuennsi HMIAHAPA.
11. Konyc. Yceuennsiii konyc. OCHOBaHHE, BBICOTa, 00OKOBasi IOBEPXHOCTh, 00pa3yoIasi, pasBepTKa.
12. OceBsble ceueHHs U CEUCHHUS, TAPAILIEITEHBIE OCHOBAHUIO.
13. Ceuyenusi KoHyca.
14. Ilap u cepa. CeveHusl.
15. [;iockocTh KacaTenbHas K chepe.
16. Pemenue 3a1a4 Ha Tes1a BPAICHHS.
17. O6wem u ero uzmepenue. MurerpanpHas popmyna oobeMa. O6beM npu3mMbl. PopmMysbl 00beMa Ky0Oa, pSIMOYroJIbHOTO
napaJulesIeuIe1a, NPU3MBbI.
18. Oobem nmupamuabl. PopMyisl 00beMa THPAMHUIIBL.
19. Pemienue 3a1a4 Ha NPU3MY M IHPAMUAY.
20. Ilnomanb MOBEPXHOCTH TeJ Bpamenus. GopMyIibl II01aAM MOBEPXHOCTEH MIMHIPA U KOHYCa, Chephl.
21. Oobembl Tea Bpanenns. Popmyisl oObeMa NMIMHAPA ¥ KOHYCA, [Iapa.
22. OTHOILIEHHS MJIOIIA/Iei MOBEPXHOCTEI U 0OBEMOB MOJOOHBIX TElI.
23. BbluucieHue miomaseil 1 00beMoB Tesl BpALIeHUs].

26

NN NDNNN NN NDNDNNDNDNN NN NN

JlabopaTopHble 3aHATHSI.

l'[paKTuquKue 3aHATUSA

KonTpojbHbie padoTnl Ne 13

CamocrosiTe1bHast padoTa 00y4aloHXCH
BrimonHuTh 3amanust mo teMe "MHuororpanauku”, "Tena Bpamernus”, "O0bpeMbl U mwioniaau guryp”

13

NN

Tema 7.3.
KoopauHaTopsb! u

Coaep:xkaHue yue0OHOT0 MaTepuaa

1. IlpsiMoyrojbHas cucTeMa KOOPAMHAT B MpocTpaHcTBe. [IpsMoyrosnsHas (AeKapToBa) cCUCTeMa KOOPAUHAT B
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BEKTOPBI

MPOCTPAHCTBE.
2. KoopaunHaTbl BekTOpa. BekTopsl B mpocTpaHcTBe. Moaynb BeKTOpa. PaBEHCTBO BEKTOPOB.

JeiicTBUS HaJl BEKTOPAMU: CIIOKEHHUE, YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHue BeKTopa IO HaIpPaBICHUAM.
3. Ilpocreiimue 3aga4yn B koopaunarax. [Tpocreiinme 3agaun B koopauHarax. @opmyiia pacCTOSHUS MEXKIY
JBYMsI TOUKaMH.

4. CkaasipHoe pOHM3Be/IEHHE.

5. Pemenue ynpa:kHeHHi. Yrou Mexly BekTopamu. [Ipoeknusi Bektopa Ha ocb. KoopanHatel BekTOpa.

6. 3amaHue ypaBHeHMS NPAMON HA IIOCKOCTH C TOMOIIBIO KOOPAWHAT M BEKTOPOB.
7

8

9

1

Pemenne reoMeTpHUYEeCcKHX 32124 ¢ MOMOIIbIO BEKTOPOB.
IleHTpaJbHAS CHMMETPHS.
ITapajjeabHbIH IEPEHOC.

0. Pemenne 3a1a4.

NN N NN

JlaGopaTopHble 3aHATHS.

IIpakTHyecKne 3aHATHS

KonTpoJsbHas pagora Ne 14 1 2
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 8 2
BrmonauTe 3aganns mo TeMe " JleicTBHS Hal BEKTOpaMH, 3aIaHHBIMU KOOpIUHATAMH"

Bcero: 351
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2.3 XapaKTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM 1eATeJbHOCTH

Conep:xanue o0yueHust

XapaKTepuCcTHKA OCHOBHBIX BU/IO0B /1eATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE YueOHBIX J1eiicTBHI)

BBenenue

O3HaKOMJICHHE C POJIBIO MATEMaTHKH B HAYKE, TEXHUKE, IKOHOMHUKE,
MH(POPMAIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOH ESTETbHOCTH.
O3HaKOMIICHHE C LENSIMH U 3a]ja4aMi U3y4eHUs] MaTeMaTHKH IPU
ocoennu npodeccuii CI1O u cnennansuocreit CI10

AJITEBPA

Pa3BurTue moHATHS O
yucjie

Brimonnenue apudmeTnieckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U TINCbMEHHBIE IIPUEMBI.

Haxoxenne npuOIMKeHHbIX 3HAYCHUN BEIMYHMH U MTOTPEUTHOCTEH
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTEIBHOM ); CPaBHEHHE YMCIIOBBIX
BBIPaKCHUM.

Haxoxaenue ook B IpeoOdpa3oBaHUsIX U BEIUUCIEHUSIX (OTHOCUTCS
KO BCEM IIYHKTaM ITPOrpPaMMBbl)

Kophnu, crenenn,
Jorapudmsi

O3HakoMIJIEHUE C IOHATUEM KOPHSA N-I CTENEHU, CBOMCTBAMU
PaauKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

@opMyIHpPOBAHUE ONIPEIEIICHUS] KOPHS U CBOWCTB KOPHEH.
Brluucnenue u cpaBHEHUE KOPHEW, BBIITOJIHEHUE IPUKUAKN 3HAYCHHUS
KOpHS.

[Ipeobpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUI, COIEPIKALIUX
paguKabl.

Brimonaenue pacueToB 1o opmyiam, CoAepKaIUM paJuKaibl,
OCYIIECTBIISIS HEOOXOIUMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUM ¢ pagukaiamu. Pemenue
HUPPALMOHATIbHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEMCTBUTEIbHBIM [T0KA3aTEIEM.
HaxoxaeHue 3HaueH cTeNeHu, UCIIONIb3Ys TPH HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anucbIBaHUE KOPHS N-i CTENIEHH B BUJIE CTENIEHU C IPOOHBIM
MoKa3aTeseM U Ha00O0pOoT.

DopmyJIMPOBAHUE CBOKCTB CTEIIEHEN. BhIuncieHne cTenenei ¢
palMOHAIBHBIM II0KA3aTEJIEM, BBIIIOJHEHNE TPUKHUIKY 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoGpa3oBanre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COIEpPIKALINX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MToKa3aTeNbHbIX YPaBHEHU.
O3HakoOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTeNeHEel Y BbIUHCICHUH
CPEIHHUX, ACIICHUH OTPE3KA B «30JI0TOM ce4eHUumn». Pelenue
IIPUKJIAIHBIX 3a/1a4 Ha CJIIOXKHBIE POLEHTHI

IIpeodpa3oBanue
ajiredpanyecKux
BbIPAKEHUH

Brinonnenue npeobpa3zoBaHuii BIpaKeHHH, IpUMeHeHue Gpopmy,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIEHEN U JorapupmMoB.

Omnpenenenue 00J1aCTH JOMYCTUMBIX 3HAYCHUH JIorapupMuaeckoro
BbIpakeHUs. Penienue norapudmMuiecknx ypaBHeHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBbIC MOHATHSA

N3ydeHne painaHHOIr0 METO/A U3MEPEHUS YIJIOB BPAILlEHUS U UX CBS3U
c rpanycHoi Mepoil. M3o0paskeHue yriioB BpallleHus Ha OKPY>KHOCTH,
COOTHECEHME BEIMUMHBI YIJIA C €70 PACIIOJI0KEHUEM.
dopmyIrpoBaHUE OIpeIeICHUI TPUTOHOMETPHUYECKUX (QYHKITUH A5t
YIJI0B [TOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHHE UX B3aUMOCBS3H

OcHOBHBIE

HpI/IMeHCHI/IC OCHOBHBIX TPUT'OHOMCTPUUCCKHUX TOXIACCTB IJIsA
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TPUTOHOMETPHYECKHE BBIUUCIICHUS 3HAUYCHUI TPUTOHOMETPUUECKUX (PYHKIUH 110 OHON U3

TOK/AECTBA HUX

IIpeoOpa3oBanus W3yuenne oCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIIBI CIIOKEHUS,

npocreimux yIBOEHUs, IPEe0Opa30BaHMs CyMMbl TPUTOHOMETPUUYECKUX (DYHKLUI B

TPUTOHOMETPUYECKUX | IPOU3BEJCHHUE U IPOU3BEJICHUS B CYMMY U IPUMEHEHUE NIPU

BbIPa:KeHU BBIYHCJICHUM 3HAYECHUSI TPUTOHOMETPUUYECKOTO BBIPAXKECHHUS U
YIPOILEHUS €T0.
O3HakoMJIEHHE CO CBOWCTBAMHM CUMMETPHH TOUYEK Ha €AMHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX JJIsl BBIBO/IA (DOPMYII IPUBEICHHS

IMpocreiimme Pemenue no ¢popmynam U TPUTOHOMETPHUUECKOMY KPYTY IPOCTEHIINX

TPUTOHOMETPUYeCKHue TPUTOHOMETPUUECKUX YPABHEHUM.

YPABHEHHUS H [IpumeHeHMe 00IIMX METOJIOB PELICHNUs ypaBHEHUH (IpUBEIEHUE K

HepageHncmea JMHENHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUS HA MHOKUTEIH, 3aMEHbI
NEPEMEHHON ) IPU PELIEHUH TPUTOHOMETPUYECKUX YPAaBHEHHH.
YMeHue oTMedath Ha Kpyre pelieHus MpoCcTeHImnX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKcunyc, O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHUYECKUX (YHKIIHH.

APKKOCHHYC, N3ydenue onpeneneHnii apKCUHyca, apKKOCHHYCa, apKTaHIeHca YHCIIa,

APKTAHI'CHC YU JIa

(hopMyIIMpOBaHHE WX, N300paKCHIE HA SAMHIYHON OKPYKHOCTH,
IIPUMEHEHHUE NIPU PEIICHUH YPaBHEHUN

®YHKIINU, UX CBOMCTBA U TPA®UKH

®yuxkuuu. [lonsitue o
HeIpepbIBHOCTH

GyHkuun

O3HakOMJICHHE C IOHSITHEM NIEPEMEHHOM, MPUMEpaMu 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE ¢ TOHSITHEM TpaduKa, onpeesieHne IPUHAICKHOCTH
ToukH rpaduxy ynkuuu. Onpeaenenue mno Gopmyse npocTenien
3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxxenue no popmyse ogHou
IIEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpeeNeHueM QyHKINH, (HOPMYIHPOBAHHE €TO.
Haxoxxaenne o0macT onpeaenaeHns U 00J1acTi 3HaYeHUH QyHKITUH

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEpPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHMCUMOCTEH B

Pe€aJbHBIX Ipoueccax u

ABJICHUAX

O3HakomJIeHHE ¢ TpUMepaMy () yHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUINH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMH PACCYXICHUSIMH HEKOTOPBIX
CBOMCTB JIMHEIHON U KBaJpaTUYHON (YHKIUH, IPOBEICHNE
UCCIIeI0BAaHMsl IMHEWHOM, KyCOUHO-TUHEHHON, IPOOHO-IMHEHHON 1
KBaJIpaTUYHOMN QyHKIMI, mocTpoeHue ux rpadukos. [Tocrpoenune u
yreHue rpadukoB pyHkuuit. Mccnenoanue GyHKIuM.

CocraBnenne BUJ0B (PyHKINN IO JTaHHOMY YCJIOBHIO, peIlieHUE 3a7a4
Ha DKCTPEMYM.

BrinonHenue npeoOpa3oBanuii rpaduka QyHKIMH

Oo0paTHbie pyHKIMHN

Wzyuenne nonsamusa obpamuoii pynxyuu, onpeaeieHue Bujaa u
nocmpoeHue spaguxa 0opamuol GyHKyuu, HaxoxcoeHue ee ooracmu
onpeodenenus u oonacmu 3navenuil. [TpumMeHeHre CBOUCTB pyHKIUI
MIPH UCCIIEIOBAaHUH YPAaBHEHHUN M PEIICHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHITHEM CI0XKHON (PYHKIUHU

CreneHHble,
nokasarteJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHUe
¢pynkuoun. OdparHble
TPUTOHOMETPUYeCKHUe
byHkuun

Brruucnenue 3HaueHni GyHKIUN 10 3HAYEHUIO apryMEeHTa.
Omnpenenenne Moj0KeHNs TOUYKH Ha rpaduKe Mo ee KoopJAuHaTaM 1
Hao000pOT.

Hcnons3oBanre cBOMCTB QYHKITUN SISl CPABHEHUS 3HAUYEHUN CTETeHen
u jorapuMos.

[Toctpoenue rpaukoB cTENEHHBIX U JOTapUPMHUUECKUX PYHKIIHH.
Perenue nokazaTesbHBIX U JIOrapu(pMHUUECKUX YPaBHEHUH U
HEPABEHCTB 110 U3BECTHBHIM aJITOPUTMaM.
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O3HaKOMJICHHE C TIOHATHEM HETIPEPHIBHOM MEPUOANYECKON PYyHKITIH,
(bopMyIMpOBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX
rpaduKoB.

O3HakoMJIEHHE C TIOHATHEM FapMOHMYECKUX KOJIEOaHUH U IpUMepaMu
rapMOHUYECKUX KOJIeOaHM 11l ONMCAHUS IPOIIECCOB B (PU3UKE U
Apyrux o01acTAX 3HAHUSL.

O3HaKOMJICHHE C TIOHATHEM Pa3pBIBHOM MEPUOINYECKON PYHKIUH,
(dopMyIMpOBaHUE CBOMCTB TAHI'€HCA U KOTAHI'€HCA, TIOCTPOEHHUE UX
rpaduKoB.

[IpuMeHeHne cBOMCTB (PYHKITUHN SISl CPAaBHEHUS 3HAYECHUN
TPUTOHOMETPUUYECKUX (PYHKUUH, pEIICHHS] TPUTOHOMETPHUYECKUX
ypaBHEHUH.

Ilocmpoenue epaguxos 06pamHvIx MPULOHOMEMPULECKUX YHKYULL U
onpeoeernue no epapuxkam ux ceolUcms.

Brimonnenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBareJabHOCTH

O3HakOMJICHHE C TOHATHEM YHCIOBON MOCIEI0BATEILHOCTH,
crioco0amHu ee 3aJaHusl, BBIYUCICHUSIMHE €€ YICHOB.

O3naxomnenue ¢ nowsamuem npeoena nocied08amenrbHOCMU.
O3HaKOMJICHHE C BEIYMCICHUEM CYMMbI O€CKOHEYHOT'O YHCIOBOTO psija
Ha MPUMEPE BHIYMCIICHUSI CYMMBI OECKOHEUHO yOBIBAIOIIEH
reOMETPUYECKON IPOTPECCUH.

Pemenue 3a1a4 Ha mpuMeHeHHE POPMYIBI CYMMBI OECKOHEYHO
yOBIBaIOIIEH reOMETPUYECKO MPOTrPECccun

IIpousBoaHnas u ee
NpPUMEHEeHHe

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOJHOM.

N3ydenue u hopMynupoBaHHe €€ MEXaHUYECKOTO U TEOMETPUUECKOTO
CMbICJIa, U3yYEHHE aIrOpUTMa BbIUMCIIEHUSI IPOU3BOIHOM HA TpUMepe
BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH | YTJI0BOTO KO3 duiineHTa
KacaTeJIbHOM.

CocraBreHue ypaBHEHUS KacaTeJIbHOM B 00IIeM BU/IE.

VYcBoenue nipaBun auddepeHnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
AJIEMEHTapHBIX (QYHKIMHA, TpUMEeHeHne 11t TuddepeHIMpoBaHus
(yHKIUH, COCTaBJIEHUs] ypPAaBHEHUS KacaTeIbHOM.

N3yuenne Teopem 0 CBA3M CBOMCTB (DYHKIIMU U MPOU3BOIAHOM,
(hopMyIIMpOBKa HX.

[IpoBeseHue ¢ MOMOIIBIO IPOU3BOIHON HCCeI0BaHUs (DYHKIINH,
3a1aHHON (hopMmyIOii.

YcTaHoBiIeHUE CBA3M CBOMCTB (DYHKIIMU U TPOU3BOAHOM 1O UX
rpadukam.

[IpumeHneHne MPONU3BOIHON Ul PEILICHNUS 3a/1a4 Ha HAX0XKICHNE
Han0O0JIbIIEr0, HAUMEHBILIET0 3HAYEHHS M Ha HaX0XKJIEHUE SKCTpeMyMa

IlepBooGpa3nas u
HHTerpaji

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Hoi.
N3ydenue npaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herotona— JleiiOnuna.

Pemenue 3a1a4 Ha cBs3b epBOOOPA3HOI U €€ MPOU3BOAHOM,
BBIUUCIICHUE [TEPBOOOPA3HON ISl JaHHOM (QyHKIIMH.
Pemenue 3a1a4y Ha MpUMEHEHNE UHTETpalIa JJis BIYUCICHUS
(U3MYECKUX BEJTMYMH U TUIOIAAeH

YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHMSI M CUCTEMBbI
YPaBHeHUil
HepaBeHncrBa u

O3HaKOMJIEHHE C IPOCTENIINMHU CBEJEHUAMH O KOPHAX
anredpanvyeckux ypaBHEHUH, MOHATUSAMU UCCIIEI0BAHNS YpaBHEHUN U
CUCTEM YpaBHECHUM.
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CHCTEMbI HCPABECHCTB C
ABYMSAINIEPEMEHHBIMHU

W3yuenue Teopun paBHOCHIIBHOCTH YPaBHEHUH U €€ TPUMEHECHHS.
[ToBTOpEHME 3aNUCH pEelICHUs CTAaHAAPTHBIX YPaBHEHHI, TPHEMOB
peoOpa3oBaHusl ypaBHEHUH ISl CBEJICHUS K CTAaHJAPTHOMY
YpaBHEHHUIO.

Pemrenune panrioHalIbHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanne CBOMCTB U rpauKOB (PYHKIUHA IS pelIeHus
ypaBHeHu#. [loBTOpeHre OCHOBHBIX TPUEMOB PELICHUS CUCTEM.
Peurenue ypaBHeHuU# ¢ npMEHEHUEM BCEX ITPUEMOB (Pa3yIOKEHUS Ha
MHO>KUTEJIH, BBE/ICHUSI HOBBIX HEM3BECTHBIX, [10ICTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenue cuctem ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMIIeHHE C OOIIUMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U
WCIIOJIb30BaHNE CBOMCTB U IrpauKkoB PYHKIMIA IPU PEIICHUN
HEPaBEHCTB.

Pemennie HepaBEeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3TUYHBIX CITIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX METOJIOB JUIsl pEIICHUS
COJIEp>KaTENbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIaCTE HAYKU U TPAKTUKH.
WHTepnpeTupoBaHue pe3ysibTaToB C YIETOM PeajbHbIX OrPaHUYEHHH

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA

OcHoOBHBIE IOHATHS
KOMOUHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKHU U IPUMEHEHHE TIPU PELIEHUU
KOMOMHATOPHBIX 3a/1a4.

Perienne KOMOMHATOPHBIX 33/1a4 METO/I0M Ilepedopa U MO MPABUITY
YMHOKEHUSI.

O3HakoMJIEHHE C MOHATUAMU KOMOMHATOPUKU: Pa3MEIICHUIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOPMYJIaMHU i1 UX BEIYUCICHHS.
OOBbsicHeHHE U TpUMeHeHHe (POPMYJT [T BEIUMCIICHUS pa3MelleHul,
MEPECTAaHOBOK U COYETAHUH MPH PEIICHUN 3a71ad.

O3nakomuenue ¢ OuHomoM HeroToHa U TpeyrosnbHukoM [lackass.
Perrenne nmpakTHYecKUX 3a7a4d C UCMOIB30BAHUEM TTIOHSTHHA U TIPABUII
KOMOWHATOPUKH

DJIeMeHTbI Teopuu

N3ydeHne ki1accu4ecKkoro onpesesieHus: BEpOITHOCTH, CBOMCTB

BepPOATHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEN.
PaccmoTrpenune npumepoB BBIUUCIEHUS BEpOSITHOCTEN. Pemenne 3anau
Ha BBIYHCIICHUE BEPOSITHOCTEH COOBITHIH

IIpencrasienue O3HaKOMJIEHHE C IPEJICTAaBICHUEM YHCIOBBIX IaHHBIX U X

JAHHBIX (TAa0JIUIbI,
AMArpaMMbl, rpauKH)

XapaKTEPUCTUKAMH.
Pemenue npaktuyeckux 3ajgad Ha 00pabOTKY YUCIIOBBIX JaHHbIX,
BBIYHMCIICHUE UX XaPAKTEPUCTHUK

I'EOMETPUA

IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

DopMyIMpOBKa U IPUBEIECHUE A0KA3ATEIBCTB IPU3HAKOB B3aUMHOIO
pacmosoKeHus NpSIMbIX U IUIOCKOCcTel. Pacrio3HaBaHue Ha yepTexax u
MOJIENISIX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O PACIOJIOKEHUS PAMBIX U
IJIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX CYXKJICHUH.

DopMyIMPOBAHUE ONIPENEICHUH, TPU3HAKOB U CBOWCTB MapalIeIbHbIX
Y NEPIIEHIUKYISPHBIX MIIOCKOCTEH, ABYIPAHHBIX U JIMHEHHBIX YTJIOB.
BrinosnHeHne NoCTpoeHUs YIiloB MEXKY MPSMBIMU, IPSIMON U
IJI0CKOCTBIO, MEXTY MJIOCKOCTSAMU IO OMMCAHUIO U PACO3HABaHHUE UX
Ha MOJIEJISIX.

[IpumeHeHne MpU3HAKOB M CBOWCTB PACIIOIOKEHUSI IPSMBIX U
IJIOCKOCTEN MpU PELICHUH 3a/1a4.
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N300paskeHne Ha pUCYHKaX U KOHCTPYHUPOBaHHE Ha MOJIEIISIX
MEPIEHUKYISIPOB U HAKJIIOHHBIX K INIOCKOCTH, IPSIMBIX, TapAJIIEIbHBIX
IIJIOCKOCTEH, YIJIOB MEXY MPSMOMN U MIIOCKOCTHIO U 000CHOBaHUE
IIOCTPOEHHUS.

Pemenue 3a1a4y Ha BBIYUCIIEHHE TEOMETPUUECKUX BEIIMUMH.
OrnuceiBaHKE PACCTOSIHUA OT TOUYKHU J0 INIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXKIY IUNIOCKOCTSIMHU, MEXAY CKPEILMBAIOIIUMUCS
MPSIMBIMU, MEX]Ty IPOU3BOJILHBIMH (PUTypaMu B IPOCTPAHCTBE.
DopMyIUPOBAHUE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cyIiecTBOBaHMs, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJIENISAX PACCTOSIHUA U 000CHOBAaHUE
cBOMX CyxaeHui. OnpeneneHue U BBIYUCICHUE PACCTOSHUMI B
npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeOpeM IIIAHUMETPUH TS
peuieHus 3aaad.

O3HaKOMJIEHHE C IOHATUEM NAPAJUIEIBLHOTO POEKTUPOBAHUS U €TO
cBoiictBamMu. Popmynuposarue meopemvl 0 NIOWAOU OPIMO2OHANbHOU
npoeKyuu MHO20)20/1bHUKA.

[Tpumenenne Teopun st 000CHOBAHUS TIOCTPOCHUH U BEIYUCIICHHH.
ApPryMEHTHUPOBAHUE CBOUX CYKJIEHUW O B3AMMHOM PaCIOIOKEHUU
MIPOCTPAHCTBEHHBIX (pUTyp

MHororpaHHuku Onucanue U XapakTepUCTHUKA Pa3IUYHbIX BUJIOB MHOTOI'PaHHUKOB,
NepevYHCcIeHNE UX JIEMEHTOB U CBOMCTB.

N300pakeHne MHOTOIpaHHUKOB U BBINOJIHEHHUE TOCTPOCHHUS Ha
N300paKeHUSIX U MOJIEIISIX MHOI'OI'PaHHHUKOB.

Boruncnenmne TuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYKICHUH.
XapakTepucTUKa ¥ N300pakeHUe CEUEHUs, pa36epmKu
MHO202PAHHUKOG, BBIYUCIICHHE TUIOIAel TTIOBEPXHOCTEH.
[TocTpoenue nmpocTeimux ceueHuit Kyoa, Npu3Mbl, TUPAMUIBL.
[IpumeneHnue (HakToB U CBEIEHUH U3 IIAHUMETPHUH.
O3HakoOMJIEHHE C BUJJaMH CUMMETPHIl B IPOCTPAHCTBE,
(dbopMyIMpoBaHUE ONPEEeCHUI U CBOUCTB. XapaKTepHCTUKA
CUMMETPUU TeJl BpallleHUs1 U MHOTOTPAHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHUH NIPU PELIECHUH 3a/1a4.
Hcnonb3oBanne NpruoOpeTeHHbIX 3HAHUM U1 MCCIIeI0BaHUS U
MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIOJHEHHE PUCYHKOB
110 YCIIOBHSM 33134

Tesa u moBepxHOCTH O3HakomIIeHHE C BUAAMH TeJl BpalieHus1, GOpMyIupOBaHUE MX
BpalleHus ONPEACIICHUN U CBOWCTB.

dopMyIHpPOBaHHUE TEOPEM O CEYEHUH IIapa MIOCKOCTHIO U MJIOCKOCTH,
KacaTelnbHOHU K cepe.

XapakTeprucTuKa U N300pakeHre TeJl BPAIlleHUs, UX pa3BEPTKH,
CEUCHHS.

Pemenue 3a1au Ha moCTpoeHNE CEUCHUH, BRIUMCIIEHUE JTHH,
paccTosiHui, yrios, miomaaei. [IpoBeaenne noka3zaTenbHbIX
pacCyXIeHHI IPHU pPEIICHUH 3a1ad4.

[IpumeHeHne CBOMCTB CHMMETPHUH TPU PEIICHUH 3a/1a4 Ha Tea
BpaIeHus, KOMOWHAIIUIO TEJl.

N300pakeHre OCHOBHBIX KPYTIIBIX TEJl U BBIINOJHEHNE PUCYHKA TI0
YCIJIOBHUIO 3a/1a4M

I/I3Mepel-ll/lﬂ B O3HaKOMIICHHE C TTOHSITUSIMU iomagn u 06’bCMa, AKCHMOMaMH U
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reoMeTpuu

CBOMCTBAMH.

Pemrenue 3amay Ha BEIYMCIICHUE TIIOMIAIEH TIOCKUX (PUTYD
MIPUMEHEHHEM COOTBETCTBYIOIIUX GOPMYI U (PAKTOB U3 MNIAHUMETPHUH.
N3yuenue TeopeM 0 BEIYHCICHUH 00hEMOB MPOCTPAHCTBEHHBIX TET,
pelIeHre 3a1a4 Ha IpUMeHeHne (OpMYJT BEIUUCICHHSI 00bEMOB.
Nzyuenue hopmyt 11l BEIYUCICHUS TJIOIAIEH TOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TE€J BPAILLCHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIIOIIAIN TTOBEPXHOCTH CHEPHI.
Pemenue 3aga4 Ha BEIYMCIIEHUE TUIONIAJEN TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHars! u
BEKTOPbI

O3HakoMJIEHHE ¢ IOHATHEM BeKTOpa. M3ydueHue 1ekapToBOi CUCTEMBbI
KOOpJUHAT B IPOCTPAHCTBE, IOCTPOCHUE 110 3alaHHBIM KOOPIUHATaM
TOYEK U IUIOCKOCTEH, HAXOKAECHNUE KOOPIANHAT TOYEK.

Haxoxaenue ypaBHEeHUH OKpPYKHOCTH, c(hepbl, IIOCKOCTH.
Boruncienue paccTossHUN MEXKy TOYKAMH.

N3y4yeHne cBOMCTB BEKTOPHBIX BEJIUYHH, IIPABUII PA3JIOKEHHS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOKICHUS KOOPAUHAT BEKTOPA
B IIPOCTPAHCTBE, IPABUII ACHCTBUM C BEKTOPAMH, 3aJJaHHBIMU
KOOpAMHATaMH.

[IpumeHeHne Teopuu NpyU PELICHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.
N3yueHne CKasIpHOTO IPOU3BEIEHNS BEKTOPOB, BEKTOPHOI'O
YPaBHEHUs IIPSIMOU U TNIOCKOCTHU. [IprMeHeHne Teopun pu penieHuu
3a/1a4 Ha JACUCTBUS C BEKTOPAMHU, KOOPIUHATHBINA METOJI, IPUMEHEHNE
BEKTOPOB JUIsl BBIYMCIIECHUS BEJIMUUH YIJIOB U PACCTOSHUM.
O3HakoMIIEHHE C 10Ka3aTEeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACIIOJIOKEHHUH MIPSMBIX U IIJIOCKOCTEHN C UCIIOJIB30BAHUEM
BEKTOPOB
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3. Yc/10BuS peaiu3alii NPorpaMmMbl y4eOHOH JUCHUIIHHBI

3.1 TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPHAIbHO-TEXHUYECKOMY 00y4eHHI0

Peanuzauuss mporpamMmel JAMCHMIUIAHBI TpeOyeT Halu4usl y4eOHOro kaOuHeTa
«Maremartunkay.
O6opynoBanne yueOHOro KabuHera:

PaGouee wmecTo mpemomaBaTeNss, CTOJBl YYCHHYECKHE (B COOTBETCTBUU C
YUCJICHHOCTBHIO Y4YeOHOW TpyNmbl), JOCKa Yy4deHWYecKas, cTeHa «Tabmmia
MPOU3BOIHBIX», cTeH]l «Tabnuia nepBoodpa3Hbix», creHn « MHpopManmoHHbII,
YYCOHUKH.

3.2 Pexomenayemasi JiuTeparypa

OCHOBHBIC HCTOYHUKH:
1. Marematuka: anreOpa ¥ Hauaja MaTeMaTHISCKOTO aHaIn3a, reoMeTpus. Anredpa

M  Hayaja  MaTemaruyeckoro  aHamu3a. 10 kimacc:  y4yeOHMK I
0011e00pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIM W yriyoseHHbld ypoBHH / [C.M.
Hukonwsckuii, M.K. IloranoB, H.H. PemetnuxkoB, A.B. IlleBkun]. — M.:

[Ipocsemenne, 2014. — 431 c.— TeKCT: HEMOCPEACTBEHHBIN.
2. Marematuka: anrebpa 1 Hadajla MaTeMaTHYECKOro aHaJIn3a, TeoMeTpus. Anredpa

M  Hayajlla  MmaTeMarthueckoro  aHammza. 11 kjmacc: yuyeOHUK IS
0011e00pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIi W yriyosieHHblid ypoBHU / [C.M.
Hukonwsckuii, M.K. IloranoB, H.H. PemernuxkoB, A.B. IlleBkuH]. — M.:

IIpoceemienne, 2014. — 464 c¢. — TeKCT: HEMOCPEACTBEHHBIM.

3. Maremaruka: anreOpa W Hayajlla MaTeMaTHYECKOTO aHaliu3a, TeOMETpHs.
I'eomerpuss 10-11 kimaccel: yueOHUK 1711 0OmIeoOpa3oBaTENbHBIX OpPTraHU3aAIU:
6a3oBblii u yruyonenasld ypoBHu / [JI.C. Atamacsan, B.®D. byryzos, C.b.
KanomueB]. — M.: IIpocgenienune, 2014. — 255 ¢. — TeKcT: HEMOCPEACTBEHHBIH.

4. Yepnenob M.M., Kapbauunckas H.b., JlebenmeBa E.C., XaputonoBa E.E.
Marematuka — Mocksa: PI'VII, 2016. — 342 ¢. — ISBN 978-5-93916-481-8. —
Texcr: anekTpoHHbIl // JlaHb: 37eKTpoHHO-OMONMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/123031 (mata oOpamenus: 19.08.2020). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. MOJIh30BaTEICH.

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. Marematuka: anreOpa 1 Hauajla MaTeMaTUYECKOTO aHau3a, reoMeTpus. Anredpa

M  Hayajlla  maremMartuueckoro  aHammza. 10 kjmacc:  yuyeOHHMK IS
0011e00pa3oBaTeNbHbIX OpraHu3aluii: yriayonaeHHsl ypoBenb / M. f. [Ipatycesuy,
K. M. Cron6oB, A. H. T'omoBun. — M.: IIpocemenne, 2014. — TekcT:
HETNOCPEICTBEHHBIM.

2. MaremaTuka: anrebpa v Hadajla MaTeMaTHYeCKOro aHajan3a, reoMerpus. Anredpa
u Hayaja  MaTeMaTH4YEeCKOIo aHaauza. 11 KJIacc: y4eOHUK ISt
o011eo0pa3oBaTeIbHbIX OpraHu3aiuil: yriayonennsiii yposens / M. . IlpatyceBuy,
K. M. Cron6oB, A. H. T'onoBun. — M.: IIpocBemenne, 2014. — TekcT:
HETIOCPEICTBEHHBIN.
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3. Maremarnka: anreOpa W Hadalla MaTeMAaTHYECKOTO aHalW3a, TEOMETPHS.
I'eomerpusa. 10 xkmacc: yueOHUK i1 00IIEO00pa30BATENbHBIX OpPraHU3ALIMIA:
yrayosieHHbI ypoBeHb / A. JI. Anekcannpos, A. JI. Bepuep, B. U. Peokuk. — M.:
ITpoceenienune, 2014. — TekcT: HEMOCPEACTBEHHBI.

4. Marematuka: anreOpa W Hayaja MaTeMaTHYECKOTO aHalin3a, TeOMETpHs.
I'eomerpusa. 11 xkmacc: yueOHUK i1 00IIEO0Opa30BaTENbHBIX OpPraHU3AIIMIA:
yrayosieHHbI ypoBeHb / A. JI. Anekcannpos, A. JI. Bepuep, B. U. Peokuk. — M.:
[Ipocsemenue, 2014. — TekcT: HEMOCPEICTBEHHBIN.

JJIeKTPOHHBIE PECYPChI:
Ennnoe oxHO poctyna k wmH(popmarmoHHBIM pecypcam: DemepanbHbi mopTan/
OI'AY I'H1N UTT "Undopmuka". —URL:
http://window.edu.ru/catalog/?p_rubr=2.2.75.14 (mata obpamenus: 27.08.2020). —
Pexxum nocryma: cBoO60HBINA. — TeKCT: 3JIeKTPOHHBIH.
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUS Y4eOHOM AN CHUIITHHBI
KoHTponb © oOLlEHKa pe3ynbTaToOB OCBOCHUS YYE€OHOW JUCIUIUIMHBI
OCYILECTBIISIETCSl MPENOJABaTEIeM B MPOLECCE NPOBEACHUS MNPAKTHUECKHUX

3aHATUN, TECTUPOBAHUS, & TAK)KE BBITIOTHEHUS 00YyYaIOIIMMUCS
3aJIaHUM.

HWHAUBUAYAJIBHBIX

Pe3yabTarnl 00yyeHus

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

pe3yJbTATOB
00yueHust

JIMuHOCTHBIE:
— chopMHUPOBAHHOCTH MPEICTABIICHUN 0 MAaTEMATHKE KaK YHUBEPCAIBHOM |- mecmosbiil
A3bIKC HAYKH, CPE/ICTBE MOJCIUPOBAHUS ABJICHUI 1 IPOLIECCOB, UIACIX U |konmponn;
METOoJIaX MaTeMaTHKH,
— MOHUMAaHHUE 3HAYMMOCTH MaTeMaTHKHU JUIsl HAyYHO-TEXHUYECKOTrO -OyenKa pezyibmamos
nporpecca, copMUPOBAHHOCTh OTHOIIEHUS K MAaTEMaTHKE KaK K 4acTH —

00I11e4eNIOBEYECKON KYIbTYPHI Y€pe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHS
MaTeMaTUKH, YBOJIIONNEH MaTeMaTHYeCKuX Uei;

— pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHHUS,
AITOPUTMHUYECKOH KYJIbTYpBl, KPMTHYHOCTH MBIIIUICHHS HA YPOBHE,
HE00X0uMOM JUTst Oy ryIiel mpodhecCUuOHATTLHOM NeSTeIIbHOCTH, TSI
IPOJIOIDKEHHS 00pa30BaHMs U CaMO0OOpa30BaHus;

— OBJIICHUE MaTEMAaTHYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOIMMBIMU
B TIOBCEJHEBHOM JKU3HU, JJIS1 OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX
JUCHUTUIMH ¥ TUCIHIUTHH TPO(ECCHOHATBHOTO UKIIA, IS MOTyYSHHUS
o0pa3oBaHus B 00JIaCTAX, HE TPEOYIOMIMX YIIIyOJIeHHOW MaTeMaTH4eCKOn
MOJIrOTOBKH;

— TOTOBHOCTB ¥ CHOCOOHOCTBH K 00pa30BaHMIO, B TOM YHCIIE
camM000pa30BaHMIO, HA TIPOTSHKECHUN BCEH KU3HH; CO3HATEIHHOE
OTHOILIEHHE K HEMPEPbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIIEIIHOM
poeCCHOHAIBHON U 0OIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATENIBbHOM TBOPUYECKOH U
OTBETCTBEHHOU JESATEIHLHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHOH paboTe, COTPYIHUYECTBY CO
CBEpPCTHHUKaMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX JIEATEIBHOCTH;

— OTHOILIEHHE K MPOPECCUOHATILHOMN IEATEIIbHOCTH KaK BO3MOXKHOCTH
y4acTHs B PELICHUH JINYHBIX, OOIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHAJIBHBIX PO0JIEM;

KOHMPOJIbHBIX pabom,

-OY€EHKa pes3yibmanios
YCMHO20 onpoca,

-OYeHKa pe3yIbmamos
BbINOTHEHUS
¢dpoumanvhvix pabom.

MertanpeamerHsble:

— YMEHHE CaMOCTOSTENBHO ONPEAEIATD LENN ACSITEIbHOCTH U COCTaBIIATh
IUTaHBI I€ATEIbHOCTH; CAMOCTOSITENIEHO OCYIIECTBIISITh, KOHTPOJIMPOBATh U
KOPPEKTHPOBATh JEATEIBHOCTD; UCIIOIb30BaTh BCE BOZMOXKHBIE PECYPCHI
JUTSL TOCTHKEHUS TIOCTaBJICHHBIX LIeJIel U pean3aliy IUIaHOB
NesITeIbHOCTH; BEIOUPATh yCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYalHAX;
— YyMEHHeE MMPOTyKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBATH B IpoOIiecce
COBMECTHOM JIE€ATEIbHOCTH, YIUTHIBATh O3ULMH JPYTUX YYACTHUKOB
NesITeNIbHOCTH, 3 ()EKTUBHO pa3periaTb KOHQIHUKTHI;

— BJIaJIeHHE HaBbIKAMU MI03HABATENIbHOW, Y4eOHO-UCCIIe10BaTEIbCKON 1
MIPOEKTHOM 1eATeIbHOCTH, HABBIKAMHU pa3peleHus Npooiem;
CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY TOMCKY METO/I0B

- mecmoewil

KOHmMpOJib,

-OYeHKa pe3ynbmamos
8bINOIHEHUS
KOHMPOIbHBIX padbom,

-OYEHKa pes3yibmanios
YCMHO20 onpoca,
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pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB
TIO3HAHUS;

— FOTOBHOCTbH U CIIOCOOHOCTH K CAaMOCTOSITeNIbHON HH(DOPMAIIHOHHO-
MI03HABATEJIBHOM JICSITEIbHOCTH, BKJIFOYAsi yMEHHE OPUCHTUPOBATHCS B
pa3IMYHBIX UCTOYHUKAX UH(DOPMAIIMH, KPUTHUECKU OIICHUBATH H
UHTEPIPETHPOBATH UHPOPMAIIUIO, IIOTYUAEMYIO U3 Pa3IMIHBIX
HUCTOYHUKOB;

— BJIaJICHHUE S3BIKOBBIMU CPEIICTBAMH: YMEHHUE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCTIOJIh30BATh a/ICKBATHHIC SI3LIKOBBIC
CpeICTBa;

— BIIQJICHHE HABBIKAMU TI03HABATEILHON PEICKCHH KaK OCO3HAHUS
COBEPILAEMBIX JICHCTBUN M MBICIUTEIBHBIX IIPOIIECCOB, X PE3YIHTATOB U
OCHOBaHWI, TPAHMI] CBOETO 3HAHUS ¥ HE3HAHMSI, HOBBIX TIO3HABATEIHLHBIX
3aj1a4 ¥ CPEJCTB IS UX JOCTHIKEHUS,

— IEJICYCTPEMIICHHOCTD B TIOUCKAX U MPUHITUAN PEIICHUH,
CO00pa3UTENHHOCTh U UHTYHIIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX
IPEJCTABICHUN; CTIOCOOHOCTh BOCIIPUHUMATh KPACcOTY M TAPMOHHUIO MHUPA,;

-OYeHKa pe3yIbmamos
BbINOTHEHUS
¢dpoumanvhvix pabom.

IIpexmeTHbIE:

— c(hopMHPOBAHHOCTH TIPEJCTABICHUN O MaTEMAaTUKE KaK YaCTH MHPOBOM
KYJIBTYPBI M1 MECTE€ MAaTEeMAaTUKU B COBPEMEHHON IIUBUIIM3AINH, CIIOCO0aX
ONKMCAHMS SBJICHUN PEATLHOIO0 MUPA HA MAaTEMaTUYECKOM SI3bIKE;

— ¢(hopMHPOBAaHHOCTH MIPECTABICHUN O MATEMAaTUYECKUX MOHITUIX KaK
BOKHENIIMX MAaTEMaTHYECKUX MOJIEIIAX, TO3BOJISIOIINX ONUCHIBATh U
M3y4aTh pa3HbIe MPOLECCHI U ABJICHHS; TOHUMaHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUI;

— BJIaJICHUE METOJaMU J0Ka3aTeJIbCTB U aJITOPUTMOB PELICHUS, YMEHUE UX
MIPUMEHSTh, IPOBOJUTH TOKA3aTEIIbHBIE PACCYKICHUS B XOJE PEIICHUS
3a/1ay;

— BJIQJICHUE CTAHJAAPTHBIMU IPUEMAMM PEILICHUS PALUOHAIBHBIX U
MPPALMOHATIBHBIX, [I0KA3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH U HEPABEHCTB, UX CHUCTEM; UCIOJb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPOrPAMM, B TOM YHUCJIIE JUIS TOMCKA IIYTH PELLIEHUS U
WJUTIOCTPALIMU PEIIEHUS YPABHEHUW U HEPABEHCTB;

— ¢(hopMHPOBAHHOCTH MPECTABICHU 00 OCHOBHBIX TTOHATHUSIX
MaTeMaTUYECKOT0aHAJIN3a U X CBOWMCTBAX, BJIAJCHUE YMEHUEM
XapaKTepU30BaTh MOBECHUE (PYHKIIMIA, UCTIOTH30BAaHUE MTOTYYCHHBIX
3HAHUM U ONMCAHUA U aHAJIN3a PEaJbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU ITOHATHUAMH O IJIOCKUX U IPOCTPAHCTBEHHBIX
reOMETPUUIECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH
YMEHHMsI pacro3HaBaTh FT€OMETpUIECKHe (PUTyphl Ha YepTexkKax, MOJLIIX U
B pE€aJIbHOM MUPE; TPUMEHEHUE N3YUYECHHBIX CBOMCTB FT€OMETPUUECKUX
buryp u hopMyn Uil pelIeHns TeOMETPUUECKUX 3aa4 U 33134 C
MPAKTUYECKUM COACP/KAHUEM;

— c(hopMHPOBAHHOCTH MPEJCTABICHUH O MPOLIeccaxX U SBICHUSIX,
HMMEIOIIUX BEPOATHOCTHBIM XapaKTep, CTATUCTUUECKUX 3aKOHOMEPHOCTAX
B p€aJIbHOM MHUPE, OCHOBHBIX MOHATHUAX JIEMEHTAPHOW TEOPUHU
BEPOATHOCTEM; YMEHHUIN HAXOJIUTh U OLIEHUBATh BEPOSATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTHUECKUX CUTYAIUSIX U
OCHOBHBIE XapaKTEPUCTUKH CITyYalHBIX BEJIIMYHH;

— BJIQJICHUE HABBIKAMH UCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX
MPOTPaMM IIPHU PEIICHUH 3a]ad.

- mecmoeblil
KOHMPOJIb,

-OYeHKa pe3y1bmamos
8bINOIHEHUS
KOHMPOTIbHBIX pabom,

-OY€eHKa pesylbmanios
YCMHO20 onpoca,

-OYyeHKa pe3yIbmamos
8bINONIHEHUS
@pornmanvhvix pabom.
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