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ITosscHUTEAbHAA 3aIIMCKA

IIporpamMma 061e00pa3oBaTeNbHON yIeOHOH IMCIMILIMHEL «MaremaTHKa»
TIpefHa3HaveHa il U3y4eHUs MaTeMaTHKH B npodeccroHaIBHBIX 00pa3oBaTelbHbIX
oprammsarmsx  CITIO, peanusyromux 00pa3oBaTeNbHYIO MpPOrpaMMy  CpelHEro
obmero o0pasoBaHHA B Ipefenax OCBOEGHHsS OCHOBHOM npoQeccuoHaNIbHOM
o6pasosarensroil nporpammel CITIO (OIIOII CIIO) Ha 6a3e OCHOBHOTO 0OIIEro
06pa3oBaHHs NpPH IOATOTOBKE KBAIMQUIMPOBAHHBIX pabounx, CIyXallkux H
CIEIUAJIICTOB CPEIHETO 3BEHA.

IIporpamma pa3paboTaHa Ha OCHOBE TpeGopannit ®I'OC cpezHero olIero
0Gpa3oBaHusl, IPEABSBIIEMBIX K CTPYKTYpe, COAEPXKaHMIO 1 Pe3yJIbTaTaM OCBOCHUS
yueGHON muCHUIIMEEL «MareMaTnka», B COOTBETCTBHH C PexoMeHIAUMAMYA 10
OpraHM3allMy TOJNyYeHHA CPEIHEro OOIIero o6pazoBaHus B Ipefelax OCBOCHHUS
o6pazoBaTeNbHBIX TIPOrPaMM CPEHETrO poheCCHOHATBHOr0 06pasoBanus Ha base
OCHOBHOTO 0611ero 06pa3oBanus, ¢ yderoM IIpiMepHO# OCHOBHOM 00pa3oBaTeNbHOM
IPOTPaMMBI CpeHEro obmero oopasoBaHus, o06peHHo# peleHreM heepatbHOro
y4e6HO-METOUIECKOT0 00BeINHEHHS 1O o6meMy 06pa3oBanHuio (POTOKON OT 28
moHs 2016 1. Ne 2/16-3).

Cozmepxanue TporpaMmbl «MaTeMaTuka» HANpaBICHO Ha JOCTIKCHHUE
ClieTyIOIMIMX
neJien:

«  obecreuenne CHOPMUPOBAHHOCTH NPECTABICHUN O COLMANBHBIX, KyIbTYPHBIX 1
MCTOPHYECKUX (aKTOpax CTaHOBJICHHS MaTEMATUKH;

« obecreyenre CGHOPMHPOBAHHOCTH  JIOTHYECKOro, — alrOpPUTMHYECKOro — H
MaTeMaTHYECKOTO MBIIICHHUS;

e  obecmeyenue cHOPMUPOBAHHOCTH YMEHUM NPUMEHATH MOy ICHHBIC 3HAHUA IIPH
pelLIeHnH pa3IuIHBIX 3a1a;

. obecreuenre cHOPMHUPOBAHHOCTH NPEICTABICHHH O MareMaTHke Kak HacTd
0GIIeYeloBEYeCKOi KyIbTyphl, YHHBEPCAJIBHOM S3BIKE HAyKH, II03BOJIIOIICM
OIMCHIBATh ¥ U3y4aTh PeallbHbIE MPOLECCHI U SABICHUS.

B mporpamMMy BKJIIOYEHO COJIEpXaHHE, HANpaBICHHOC Ha (GopmMupOBaHUE Yy
CTY/IeHTOB KOMIIETEHIHH, HEOOXOINMBIX [ Ka4E€CTBEHHOTO OCBOCHI OIIOII CITO
Ha 6a3ze OCHOBHOro o6miero o0Opa3oBaHMs C TONY4YCHHEM CpPEIHETO o01ero
o0Opa3zoBaHus.



OBIIIASI XAPAKTEPUCTHUKA YYEBHOM I CHUTLINHBI
«MATEMATHUKA»

MaremaTtuka SIBJISIE€TCS (GyHIaMEeHTaIbHOM o61eo6pa3oBaTeIbHON
JNUCIMIUIMHOM CO  CJIOXKHBIIMMCS YCTOWYMBBIM ~ COLEpXaHHEM U 00IMMH
Tpe6OBaHUSIMH K OATOTOBKE 00YyYarOMIIXCs.

OGuye eI W3yYeHHs MATeMaTHKM TPAJUIMOHHO Peau3yloTCs B 4ETBHIpEX
HanpaBlIeHUSX:

1) obmiee npencTaBleHHe 00 uaesx U METoJax MaTeMaTHKH,

2) MHTEJUIeKTyalbHOE Pa3sBUTHE;

3) oBnajeHHe HEOOXOMUMBIMHA KOHKPETHBIMU 3HAHUAMM U YMCHUAMHU;
4) BOCIUTATENHHOE BO3JIENCTBUE.

TIpoduau3amys Lelell MaTeMaTHYECKOT0 00pa30BaHus OTPaXaeTcs Ha BBIOOpE
TIPUOPHUTETOB B OpraHM3allMy y4eOHOH NeATeIbHOCTH o6yuaromuxcs. Beibop neneit
CMEIAeTcs B IPAarMaTAYeckoM HAMNpaBJeHWH, NPeIyCMaTpUBAOIIEM YCHICHUE M
pacIupeHne IPHUKIAJHOTO XapaKrepa M3y4eHHs MaTeMATHKH, IPEUMYILECTBEHHOM
OpHEHTALIMH HA AITOPUTMHYECKHUI CTHIb I03HABATENBHON NEATENbHOCTH.

V3yueHre MaTeMaTUKH KaK NpOQHIBHOH 061eo6pa3oBaTebHOl  yueOHOM
JUCLMIUTAHBI, YYUTHIBAIOMEH CIelupUKy OCBaHBAEMBIX CTYACHTaMH npodeccuii
CIIO, obecmeunBaeTcs:
 BHIOOPOM Pa3JIUYHBIX NTOIXO/IO0B K BBEICHHIO OCHOBHBIX IIOHATUH;

«  (OpMHpOBaHHEM CHCTEMBI Y4eOHBIX 3alaHui, obecneunBaroiux 3GheKTUuBHOE
OCYILECTBJIEHHE BEIOPAHHBIX LIETIEBBIX YCTaHOBOK;

e oforaumieHueM CIIeKTpa CTuieil yueOHOM NesTeIbHOCTH 3a CYET COracoBaHus C
BeJyIIUMH JIESATEIbHOCTHBIMM  XapaKTepUCTUKaMH BEIOpaHHON mpodeccun /
CIIEITHAIEHOCTH.

IIpodunsHas COCTaBJIAMOMIAs OTPAXKAETCA B TpeOOBaHUAX K MOATOTOBKE
00y4aromuxcs B YaCTH:

e o6medl CHCTeMbl 3HaHWi: CoJepXKaTelbHble TIPAMEPBl  HCIOJIB30BAHMS
MaTeMaTHYeCKHX Uaell ¥ METOJ0B B MpoheCCHOHANIBHOM AeSTENbHOCTH,

e  yMeHmil: pasnuu¥e B ypoBHE TpeOOBaHMH K CIOXKHOCTH TNPUMEHACMBIX
aJITOPUTMOB;

*  IPaKTUYECKOTO  HCIOJIb30BAHMSA MpHOOpETeHHBIX ~3HAHWH W YMCHMH:
VHIABHAYaTbHOTO Y4eOHOTO ONBITA B IMOCTPOCHHMH MAaTeMaTHICCKHUX MOJIeTIeH,
BBIMTOJTHEHUH MCCIIEI0BATENBECKUX IIPOSKTOB.

Takum oOpasoM, peanusalus COJEpKaHMs  y4eOHOH  JMCIHMIUIMHBI
OpUEHTHPYET HA MPHUOPHTETHYIO POJIb IPOLECCYalbHBIX XapaKTePHCTHK yueOHOMI
paboThl, 3aBUCAIMX OT NPoduiis MPOPecCHOHATBHOTO o0Opa3oBaHys, IMOJIYyYCHI
ONBITa WCIONB30BAHMS MATEMATHKM B COJEPXKATENBHBIX M IPOPECCHOHANBHO
3HAYMMBIX CUTYyallUsX MO CPaBHEHHUIO ¢ GOpPMAaNbHO-YPOBHEBEIMU pe3y IbTaTHBHEIMU
XapaKTepUCTUKAMU 00yYEeHUS.

Conepxanre y4eGHONW [UCLMILUIMHBI pa3spabOTaHO B COOTBETCTBHHM C
OCHOBHBIMHU COJIepKaTeIbHBIMU JIMHUAMH 00y4eHIs MaTeMaTHKe!

o anreGpamyeckas JMHHS, BKIIOYAOAs CHCTEMATH3ALMIO CBEICHMH O 9HCIAX;
W3yueHne HOBBIX 1 0600IeHNe paHee U3yUeHHBIX ONepalluil (BO3BENCHUE B CTCTICHE,
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U3BJIeYCHUE KOPHS, JIOrapu(pMHUpPOBaHUE, CHHYC, KOCHHYC, TAHI'€HC, KOTaHICHC U
oOpaTHble K HHM); HM3Y4Y€HHE HOBBIX BHJOB YHCIOBBIX BBIpXEHUN U GOPMYII;
COBEPILICHCTBOBAHUE MPAKTUYECKUX HABHIKOB M BBIYMCIUTENBHON KyJBTYpHI,
paclIMpeHre U COBEPIICHCTBOBaHUE alrebpanyecKoro amnmnapara, CpOpMUPOBaHHOTO
B OCHOBHOM ILIKOJIE, ¥ €r0 MPUMEHEeHHE K pellleHNI0 MaTeEMaTUIeCKUX M NPHUKIAJHbIX
3ajay;

*  TeopeTUKO-QYHKIIMOHAJIBHAS JIMHUSA, BKIIOYAIOIAas CHCTEMAaTH3alMI0 |
pacIIipeHre CBEOSHUH O (YHKIMSAX, COBEpIIEHCTBOBaHHE Ipa(UyecKuxX yMEHH;
3HaKOMCTBO C OCHOBHBIMH HJAESIMH ¥ METOJaMHU MaTeMaTHYeCKOro aHajiu3a B
o0beMe, TMO3BOJIAIONIEM HCCIENOBaTh OJJIEMEHTapHble (YHKIMM U  pellarh
npocTeiiie reoMeTpudeckue, GU3NIECKUe U Jpyrye NpUKIIaJHble 3aa4y;

* JIMHHUSA YpaBHEHH! W HEpaBEHCTB, OCHOBaHHAas Ha IOCTPOCHUM U HCCIEIOBAHUHU
MaTeMaTHYeCKHMX  MOJeNlel,  Iepecekamomiascs ¢ anrebpandeckod  u
TEOPETUKOQYHKIMOHATHHOR  JIMHUSAMM M BKJIIOYAlOLlas  pa3BUTHE U
COBEpILIEHCTBOBAHHE TEXHHUKH alredpandeckux NpeoOpa3oBaHUN M peIIeHUST
ypaBHEHHI, HEPaBEeHCTB M cHcTeM; (OpMHpPOBaHHE CIIOCOOHOCTH CTPOHTH H
HCCIIeIOBAaTh IMPOCTEHINEe MaTeMaTUdecKue MOIENU IpU pelieHUH NPUKIaJHbIX
3aja4, 3aJa4 U3 CMEXHBIX U CIIEIUANBHBIX AUCIUILINH;

* TreoMeTpHYECKas JIMHHS, BKIIOYAOINAs HarJsAHble IPEACTaBICHHS O
IPOCTPAHCTBEHHBIX (Urypax W H3yueHHe HX CBOMCTB, POpPMUpPOBAHHE U Pa3BUTHE
IPOCTPaHCTBEHHOTO  BOOOpaXkeHWs, pa3BUTHE  CIOCOO0B  IEOMETPHYECKHX
U3MepEeHHA, KOOPJUHATHOTO U BEKTOPHOI'O METOMOB IS PEILEHUS MAaTeMaTHYECKUX
¥ TIPUKJIaTHBIX 3a/a4;

* CTOXacTMYeCKass JIHHHS, OCHOBaHHAS HA pA3BUTUH KOMOMHATOPHBIX YMEHWH,
NpeACTaBIeHN 0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKarOLIETO
MHpa.

B TemaTmueckoM IUlaHE IPOrpaMMbl Y4eOHBIM MaTepuan NpeaCTaBICH B
dopMe dUepemyIOUmerocss pa3BepThIBAHUS OCHOBHBIX COJEpPXAaTeNbHBIX JIMHUN
(anmrebpandeckoif, TeOpeTHKO-OYHKIIMOHAIBHON, YpaBHEHHMH U  HEPaBEHCTB,
reOMEeTPUYECKOH, CTOXaCTHYECKOH), HYTO TMO3BOJSIET THUOKO MCIIONB30BaTh HX
pacrojioXKeHHe ¥ B3aUMOCBS3b, COCTABIATh pPaOOUYMil KaJeHAApHBIA IUIaH, IIO-
pasHoMy depenys YydueOHble TeMbl (IJIaBbl Y4eOHHMKA), YYUTBIBas MPOQUIb
npodeccuoHanpHOro obpazoBaHus, crneuupuky ocamBaemoit mpogeccun CIIO,
ryOuHYy U3y4eHUs MaTepHhalia, ypOBEHb IOJrOTOBKH CTYJEHTOB IO IPEAMETY.

[Ipennaraempie B TEeMaTHUECKOM ILIaHE pa3Hble 00BEMBI y4eOHOI0 BpeMeHH Ha
U3yyeHue OIHOH M TOW K€ TEeMbl HCIOJB3YIOTCS JJIS BBIIOJHEHUS Pa3IHYHBIX
yueOHBIX 3aaHuid. TeM caMbIM pa3iuuds B TpeOOBaHUAX K pe3ysibTaTaM OO0Y4deHHUS
NPOSBISIIOTCS. B YPOBHE HABBIKOB 0 PELIEHUIO 33/lad U OIBITE CaMOCTOSTEIbHOU
paboTEHI.

Nzyuyenue oO6meobOpa3oBaTenpHoi y4yeOHOUW aucuMIUIMHBL «MaremaTikay
3aBeplIaeTcs IMOABEACHUEM HTOTOB B (popMe 3K3aMeHa B paMKaxX MPOMEXYTOYHOH
aTTecTalliy CTyAEeHTOB B npouecce ocBoeHus ocHoBHoi OITOIT CIIO ¢ HOJ‘[)"IGHI/ICM
cpeznHero o61ero o6pa3oBaHusl.
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B pasgene mporpammer «Conepxxanue y4eOHOW MHUCIUILUIMHBED) KypCHBOM
BBIZIJIEH MaTephall, KOTOPHI IpM W3yYEeHWH MaTeMaTHKH Kak 0a30BO#, Tak H
IpoQHUIFHOHN YUeOHOH TUCIUILIAHEL, KOHTPOJIO HE MO IeXKHT.



MECTO YYEBHOM JUCITAILINHBI B YYEFHOM ILTAHE

VuebHas gucnumuinHa «MaremaTtukay SBISEeTCS Y4eOHBIM —IPEAMETOM
obs3arenbHON mMpeaMmeTHON obnactu «Marematuka u uH(opmarukay @PI'OC
cpenHero obuero o6pazoBaHusl.

Vuebnas pucrumnHa «MaTeMaTuka» H3ydaercs B 001ieo6pa3oBaTeIbHOM
mukie yyebHoro rutaHa OIIOIT CIIO na 6ase ocHOBHOro ofmiero o6pasoBaHHUS C
noixy4deHueM cpeguero oomero oopasosanus (IIIIKPC, IITICC3).

B yuebHOM mnaHe AMCHMIUIMHA «MaTeMaThkay BXOJUT B COCTaB OOLIMX
0011e00pa30BaTEIbHBIX YIEOHBIX JUCIHUIUINH, QOPMHUPYEMBIX U3 0053aTEIbHBIX
npenMeTHiIX obnacteit ®T'OC cpequero obmero obpasoBans, s npodeccuit CI1O
COOTBETCTBYIOIIEro MpoQUiIs podeccHoHaIBFHOr0 00pa3oBaHusl.



PE3YVJBTATHI OCBOEHUA YUYEBHOM JUCIIAILINHBI

OcBoeHHe CoNepKaHus YueOHON MUCIUILIAHEL «MartemaTuka» obecreyuBaeT
NOCTIDKEHHE CTyIeHTaMH CIIEAYIOIIUX pe3ylbmamos:
* JIUMHOCHDBIX:
- chopMHPOBAHHOCTH IpelCTaBIeHUHl 0 MaTeMaTHKe KakK YHHBEPCAIbHOM S3BIKE
HAayKd, CPEeACTBE MOJEIMPOBAHUS SBJEHUN W TMpPOIECCOB, HIOEIX M METOAAX
MaTeMaTUKH,
- [OHMMaHMUE 3HAYMMOCTH MaTeMaTHKH Ul Hay4HO-TEXHUICCKOTO nporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHA K MaTeMaTHKe KaKk K 4acTH OOIeuesIoBeYeCKOM
KyJBTyphl d9epe3 3HaKOMCTBO C fcTOpHell pa3sBUTHs MAaTEMaTHKH, 3BOJIIOLIMEH
MaTeMaTHYECKUX UIEH;
- pasBUTHE JIOTMYECKOrO  MBINUICHUA, IIPOCTPAaHCTBEHHOT'O BOOOpaXeHHU,
QNTOPUTMUYECKOH KyJIBTYpbl, KPUTHIHOCTH MBIIUIEHAS Ha ypOBHE, HE0OXOAUMOM
U1 Oymymen npodecCHOHANIBHON e TebHOCTH, I IpOJOJDKEHNs 00pa3oBaHus U
camMo00pa30BaHuUs;
- oBJajieHHe MaTeMaTHUeCKUMM 3HaHMAMM © YMCHHAMH, HEOoOXOIUMBIMU B
[IOBCEIHEBHOM KU3HU, 1JI1 OCBOCHUA CMEXHBIX €CTeCTBEHHO-HAYUYHBIX TUCIUIUIMH H
JUCLHUIIIIE IPpOo¢eCCHOHANBHOr0 LHKIA, A7 MOMYyHeHHIA o6pazoBanys B 00N1acTIX,
He TpeOyomMxX yriryONeHHOM MaTeMaTUYeCKOM ITOATOTOBKY;
- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE camo00pa30BaHHUIO, HA
IPOTSDKEHWH BCEM KU3HM;  CO3HATEILHOE OTHOIIEHWE K HEIpEPLIBHOMY
00pa3oBaHUIO Kak YCIJIOBHUIO yCIEeIHON npod)eCCHOHANLHON | 00I1[ECTBEHHON
IEeSITENIbHOCTY;
- TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSTENBHOH TBOPYECKONX U OTBETCTBEHHOH
NeSITETIbHOCTH,
- FOTOBHOCTH K KOJUIEKTHBHOW paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMH B
00pa30BaTeNbHON, 0BIIIeCTBEHHO IT0JIE3HOM, yqe6Ho-HccneJmBaTenLCKoﬁ, IPOEKTHOM
U ApYyTUX BHJIaX AEATEIBHOCTH;
- oTHONIeHHWE K NpOo(ecCHOHANBHON NEATENBHOCTH KaK BO3MOKHOCTH Yy4YacTHs B
pelieHuy  JIMYHBIX, OOIIECTBEHHBIX, IOCYAapCTBCHHBIX, 00IEHAITHOHAIBHBIX
npobiiem;
* MemanpeomMemHblX:
- yMeHHE CaMOCTOATENHHO ONpPEeNeNATh IS JesITEIBHOCTH U COCTaBIIATH IIIAHBI
JeSTEEHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOIHPOBATh U KOPPEKTUPOBATh
JeSTeJPHOCTD; MCIOJb30BaTh BCE BO3MOXHBIE PECypChl I JIOCTHKEHUS
HOCTaBJIEHHBIX LieJIell W pealu3allid IUIaHOB HEATCIBHOCTH, BHIOMpATh YCIIEIIHBIC
CTpaTeruy B Pa3jIMIHBIX CUTYallUsX;
- yMeHHEe IPOJYKTUBHO obIIaTbcsd ¥ B3aMMOACHCTBOBAThH B Ipolecce COBMECTHOM
JeATENbHOCTH, YUUTHIBATh O3ULIUH APYTHX yIaCTHUKOB nesTeNbHOCTH, 3 QEKTUBHO
pasperuatb KOH(IMKTEL
- BlajeHyie HaBBIKAMM MMO3HABATEILHOH, weGHo-nccneAOBaTenchoﬁ ¥ IPOEKTHOM
NesTeNbHOCTH, HaBbIKaMH pPaspelICHUS npoGieM; CIOCOOHOCTE M TOTOBHOCTE K
CaMOCTOSITEIPHOMY IOMCKY METOJIOB PEIICHHS IPaKTHIECKUX 3anad, MIpUMEHEHHUIO
pa3MUYHBIX METONOB IIO3HAHM,
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- TOTOBHOCTh ¥ CIIOCOOHOCTH K CaMOCTOSTENbHOM NHPOPMAIIMOHHO-TI03HABATEILHOM
JIEATEIbHOCTH, BKJIIOYas YMEHHE OpUEHTHPOBATBCA B Pa3IUYHBIX HCTOYHHKaX
MHpOpMALMM, KPUTUYECKH OLIEHWBATH W HHTEPIPETHPOBaTh HMH(OPMAIHIO,
IOJIy4aeMYI0 U3 pa3jIMYHbIX UCTOYHUKOB,;

- BlIaJIeHUE S3BIKOBBIMHM CPEICTBAMU: YMEHME SICHO, IOTMYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3PEHHs, UCIIOJIB30BaTh aJIcKBaTHBIE A3LIKOBBIE CPENICTBA,

- BlIaJlcHUE HaBHIKAMH II03HABaTENIbHOW pedeKcuy KaK OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUIA M MBICIMTENBHBIX IPOLECCOB, MX PE3YJbTAaTOB M OCHOBAHWM, I'DAHHUI]
CBOEr0 3HAHMS M HE3HaHWS, HOBBIX II03HABATENBHBIX 3aJa4 M CPEACTB I HUX
JOCTHKECHUS;

- LIeJeyCTPEMIEHHOCTh B MOMCKAaX WM INPHHATHU pPEeLIeHHH, COOOpasHTENbHOCTb U
VHTYMIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  IPEACTABIEHMH;  CIOCOOHOCTH
BOCIPMHUMATh KpacoTy ¥ FTapMOHMIO MHUDa,

* npeOMemHubIX:

- ¢hOpMHUPOBAHHOCTE NPEICTABICHUH 0 MaTeMaTUKe KaK 4acTH MUPOBOH KyJIbTYpBI
¥ MecTe MaTeMAaTHKM B COBPEMEHHOH IMBIIHM3AIMU, CII0CO0AaX ONMCAHMA SBICHHUM
peaIbHOro MUpa Ha MaTEMaTHYECKOM S3BIKE,

- BlIafileHHe HaBBIKAMM HCIIOJIB30BaHUSI TOTOBBIX KOMIIBIOTEPHEIX IIPOrpamMM IpU
peLIeHUN 3ajady.’

- chOpMUPOBAHHOCTH IIPECTABICHUI 0 MaTeMaTUYECKUX MOHATUAX KaK BaXHEHIINX
MaTeMaTHYECKHUX MOJENIX, MO3BOJISIOMIMNX ONUCHIBATh U M3Y4YaTh PasHbIe MPOLIECCHI
U SBIEHHUS; IOHHMaHHE  BO3MOXHOCTM  aKCHOMATHYECKOro  ITOCTPOCHHUS
MaTeMaTH4ECKUX TEOPUl;

- BIaJeHHe MeTOoJAaMM JOKa3aTelbCTB U allOpPUTMOB peEILIEHHS, YMEHHE HX
IPUMEHSTh, IPOBOAUTH AOKA3aTeNbHbIE PACCYKICHMS B X0/Ie PEIICHI 3aady;

- BlIaJicHHe CTaHJApPTHHIMU [IpHMEeMaMHU pEIECHUs PalldOHAIIBHEIX U UPPallMOHANbHBIX,
II0Ka3aTeNIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX ypaBHEHHHM M HEPaBEHCTB, HX
CHCTEM; HCIIOJIb30BAaHHE T'OTOBBIX KOMIIBIOTEPHBIX IIpOorpaMM, B TOM YHCIE IJIS
IIOMCKA ITyTH PEeUIeHHs U WUTIOCTPALlUY PELICHNs YPaBHEHUM U HEPABEHCTB,;

- cOpPMHUPOBAHHOCTh TNPENCTaBICHUNA 00 OCHOBHBIX IOHATHAX MaTeMaTHYECKOTO
aHANI3a ¥ UX CBOMCTBAX, BIaJeHHE YMEHUEM XapaKTepU30BaTh I0BeleHNue QYHKIIWHA,
HCIIOJIb30BaHKMe IIOJIy4eHHBIX 3HAHMM M1 OINMUCaHMd W aHajlm3a peallbHBIX
3aBHCHUMOCTEM;

- BlaJieHHE€ OCHOBHBIMU THOHATUAMH O IUIOCKMX H©  IIPOCTPAaHCTBEHHBIX
reoMeTpuyecKux (GUrypax, UX OCHOBHBIX CBOWCTBaX; C()OpPMHUPOBAHHOCTH yMEHHS
pacmo3HaBaTh reoMeTpUiIecKie PUrypsl Ha YepTexax, MOJENIX U B PeallbHOM MHPE,
IpUMEHEHNE M3Y4YEeHHBIX CBOMCTB reoMeTpuieckux Guryp u Gopmyi Ui pPEIleHUs
reOMETPUYECKUX 3a/1a4 U 3a[1a4 C IPaKTUUYECKUM COJIEpIKaHUEM,

- cOpMHUPOBAHHOCTh MPEACTAaBIECHUN O TIpoleccax M SABICHUAX, MMEIOIINX
BEPOSITHOCTHBIM XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJlbHOM MHPE,
OCHOBHBIX TIOHATHUSAX DJIEMEHTApHONW TEOPHH BEPOATHOCTEH; YMEHUH HAXOIUTh H

1 o

[IpenMeTHbIE pe3yNbTaThl OCBOCHHs yueOHOM QUCLMILIHHBI «MatemMaTuka» YTOUHSIOTCS B pabouMX MporpamMmax Ha
ocHose TIpumepHOil OCHOBHOW 0Gpa30BaTENbHOM MPOTrpamMMbl cCpefHero obuiero oGpa3oBaHusA ¢ y4eToM Npoduns
npodeccroHanbHOro o6paszoBanus,ocsanBaeMoit npoteccuu IMNKPC wnu cneunansHoctu MIICC3.



OLIEHMBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B IPOCTEHIIMX MPAKTHIECKUX
CHUTYaI[MsIX U OCHOBHBIE XapaKTEPUCTHKU CIIy4YalHbIX BETUYMH.

COJEPKAHHUE YYEFHOH JUCHUILINHBI
BBenenne

MaremaTuka B Hayke, TEXHUKE, SKOHOMUKE, HHGOPMALMOHHBIX TEXHOJIOTHAX
U [pakTH4ecKo nesrensHocTd. llemd M 3ajayyM M3ydYEHHS MaTeMaTUKH IIpU
ocsoenun npodeccuii CI1O u cnenuanssocteit CIIO.

AJITEBPA
Paszeumue nonamusn o wucie
Ilensle ¥ panuoHanbHBle ymcia. JleficTBUTenbHBle 4ucia. [Ipubnudicennvle
gviuucaenus. Komnnexcnule yucna.
Kophu, cmenenu u nozapugpmor

Kopuu u crenend. KopHu HaTypansHOU CTENIEHU U3 YUCIIA U MX CBOHCTBA. CTeneHu
C palMOHANBHBIMHM IIOKa3zaTelasiMH, uX cBoiicTBa. CTemeHM C HEHCTBUTENBHBIMU
nokazarenamu. Ceoticmea cmenenu ¢ 0elucmeumensHbiM NOKa3amenem.
Jlorapupm. Jlorapupm wumciaa. OCHOBHOE JIOTapUPMHUYECKOE TOXKAECTBO.
JlecaTuuHble M HaTypanbHble jorapudwmel. [IpaBuna nedicTBuii ¢ norapupmamu.
[Tepexon kK HOBOMY OCHOBAHHIO.
IIpeoGpa3zoBanue ajredfpanyecKux BBIPA’KEHHH. [Ipeo6GpazoBanue
PalMOHABHBIX, MPPALMOHAIBHBIX CTEIIEHHBIX, I0Ka3aTeNbHBIX U IOrapU)MUIECKIX
BBIpXXEHUM.
Ilpakmuueckue 3anamusn
Apudmernyeckue AeHCTBUS HaJ YUCIAMHU, HaXOXXAEHHUE NPUOIMKEHHBIX 3HAYEHHUM
BEJIMYMH U NOIPEIIHOCTEN BHIUKMCIIEHHH (a0COMIOTHON M OTHOCUTENBHOM), CPaBHEHHUE
YHCIIOBHIX BeIpayKeHHUU. Brrurcienne u cpaBHeHUE KOpHEH. BINoNHEHe pacyeToB C
paguKanamu.
Pemienrie HppalMOHATIBHBIX ypaBHeHHH. HaxoxaeHne 3HaueHMH CTEIEHeW ¢
paudoHanbHEIMH  mokasatensmu. CpaBHeHue — creneHedl.  IIpeoGpasosanus
BEIp)KEHHI, COlepKAIIUX CTeNeHU. PellleHue mokasaTebHbIX YPaBHEHHUH.
Pemenve npukiaaHbIX 3anad.
Haxoxnenue 3HadeHwii yiorapudma 1mo mpou3BOJIBHOMY OcCHOBaHHIO. Ilepexon oT
ONHOTO OCHOBaHWMS K JpyroMy. BelUHClIeHHe U CpaBHEHHE JIOrapu(MOB.
JlorapuhmMupoBaHue U IOTEHIUPOBAHUE BEIPAXKECHUH.
[TpubnmkeHHbIEe BEIYMCIEHNUS U PELIeHUs IPUKIaJIHbIX 3a1ay.
Pemenue norapupMuueckux ypaBHEHU.

OCHOBBI TPUT'OHOMETPHUHA
OcHoBHbIE NOHATHS
Pamuannas mepa yria. BpamiarensHoe nBmkeHue. CHHYC, KOCHHYC, TaHT€HC U
KOTaHI'€HC YUCIa.
OcHoBHbIE TPUTOHOMETPHYECKHE TOKAECTBA
®opmyner npusenenus. Dopmynsr crnoxeHus. DopMmynbl yABOeHUS Popmyinbl
NOJIO6UHHO20 Y2Ia.
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IIpeo6pa3oBaHus NpocTeHIIUX TPUTOHOMETPHYECKHX BbIpaXKeHHi
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYECKHX (YHKUUHA B IIPOU3BEACHUE U
IPOU3BENCHUS B CYMMY. Buipaowenue mpuzonomempuueckux GyHKyui uepes
MAH2eHC NOJIOBUHHO20 apeyMeHmA.

Tpuronomerpuueckue ypaBHeHHsI H HEpaBEHCTBA
Ipocreitmue TPUTOHOMETPHUECKHUE ypaBHEHUS. IIpocmetiwmue
MpU20HOMempuUYecKue HepaseHCmaa.
OG6paTHble TpUroHOMeTpHYecKHe PYHKINU. APKCUHYC, apKKOCUHYC, apKTaHI€HC.
Ipakmuueckue 3anamusn
PanyiaHHbIi METO U3MEPEHUS YIIIOB BpAIlleHUs U CBSI3b C IPalyCHON MEPOH.
OcCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA, (GOPMYJIBl CIOXKEHHUS, YABOEHUS,
npeoOpa3oBaHHe CYMMBI TPHUTOHOMETPHYECKHX (YHKUHH B MPOHU3BENCHHUE,
npeoOpa3oBaHUe MPOU3BEACHUS TPUTOHOMETPUYECKUX (QYHKIUA B CyMMY.
ITpocreiimue TpUroHOMETPUIECKUE YPAaBHEHHUS U HEPaBEHCTBA.
O6patHble TpUroHOMeTpuUecKre (PyHKIUH: apKCHHYC, apKKOCHHYC, apKTaHTeHC.

®YHKIHNA, UX CBOMCTBA U TPAGUKHA

®ynxnun. O6nacTh OIpeleNieHUs U MHOXECTBO 3HAYeHHi; rpaduk (yHKIWH,
IIOCTpOeHUE IpaUKOB QYHKIIHIA, 32JaHHBIX Pa3INYHBIMU CIIOCOOaMH.

CgoiictBa ¢yHkuun. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTb, OTPAaHHYEHHOCTH,
nepuogu4HocTh. I[IpoMeXxXyTkd Bo3pacTaHus U YOBIBaHHS, HauOoOnbllee U
HavMEHbIIee 3HA4YeHUs, TOYKM OJKCTpemyma. [ paduyeckas HHTeprpeTalus.
[Tpumeps! QyHKIIMOHANBHBIX 3aBUCUMOCTEH B pealibHBIX IpOIleccax U SIBIECHHUSAX.
Apudmernueckue onepauuu Hax (QyHKusIMH. CioxxHas (GYHKIUS (KOMITO3HIMS).
Ilonamue o HenpepvieHocmu gyHKyuu.

O6patnble ¢ynkuuu. Obrnacme onpedenenus u obnacmv 3HaueHUl 06pPAMHOU
Gyuxyuu. I pagpux obpamnoit pynkyuu.

CrenenHble, noka3aTe/bHble, JorapuMuvecKne H TPUrOHOMETPHYECKHE
¢ynknun. O6paTHbie TpUroHOMeTpHYecKHe PYHKIHH

Omnpenenenus QyHKIUN, MX CBOHCTBA U IpadUKHM.

IIpeobGpazoBanus rpaduxoB. [lapamienbHbIi MEepeHOC, CUMMETPUS OTHOCHTENHHO
ocell KOODAMHAT M CHMMETpHS OTHOCHTENBHO Hadana KOOPIWHAT, CHMMETPHS
OTHOCHTEIILHO IPSIMOH ) = X, pacTsDKEHUE U CKaTHe BIOJIb 0Cei KOOpAUHAT.
Ilpakmuueckue 3anamusn

IIpuMephl 3aBUCHMOCTEH MeX Ty IepeMEHHBIMU B PealbHBIX IPOLECCaX U3 CMEXHBIX
aucuumiud. Omnpenenenune ¢yHkuwmid. IloctpoeHue u yTeHue rpaduKoB (YHKIMIA.
Uccnenosanne ¢yHkuuyu. CBoicTBa NUHEHHOM, KBaPATUYHOM, KYCOYHO-IMHENHOMI
¥ JOpobHo-nuHeiHOH QyHkumii. HempepeiBHble ¥ meproamyueckue (QyHKIHH.
CpoiictBa ¥ rpadMKku CHHyca, KOCHHYycCa, TaHreHca ¥ KoTaHreHca. OOGpaTHbIe
Gysknmu  um ux rpadukd. OOGpaTHBIE  TPUTOHOMETPUYECKHE  (YHKIHUH.
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IIpeoGpasoBauus rpaduka ¢yekuuu. ['apMonmueckue Konedanus. llpukinanHbie
3aJa4d.

[TokaszarenbHble,  JorapuMHUUECKHe, TPUTOHOMETPHYECKHE  YpaBHEHMS |
HepaseHcmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocienoBatenbHocTH.  CrocoObl  3agaHMss M CBOMCTBA  YHCJIOBBIX
nocnenoBaTenbHoCcTel. [lonsamue o npedene nocredosamensHocmu. Cywecmeosarue
npedeia MOHOMOHHOU OzpanuueHHou nocnedoeamensrocmu. CyMMHpPOBaHHE
nocienoBaTensHocTell. beckoHeuHo yOrpIBarolas reoMeTpHyecKas Iporpeccus u ee
CyMMa.

IIponspoanas. I[loHATHE O NpPOU3BOAHOM GYHKLUH, €€ TEeOMETPUYECKHH H
(GU3HUYECKHi CMBICT. YpaBHeHHe KacaTelbHO! K rpaduky ¢yHkuuu. IIponssomssie
CYMMBI, pPa3HOCTH, NpOu3BeleHus, dacTHble. IIpOM3BONHBIE  OCHOBHEIX
3lIeMeHTapHBIX QyHKuui. [IpriMeHeHne MPOU3BOTHON K HCCIEOBaHMIO QYHKIUK U
HOCTpOEHH IO IpaduKoB. [IpoussooHvie 06pamuol yHKYUY U KOMNOIUYUYU DYHKYUU.
[TpuMepsl UCIIONB30BAaHUS POU3BOJHOMN Ui HAXO0XKIEHUS HAWIIY4IIEro PElIeHHs B
NPUKIATHBIX 3a7a4yax. Bropas Nmpou3BoIHAs, ee reOMETPUUECKUH U (U3HYECKUH
cMeic. HaxoxaeHne CKOpOCTH IS Tpoliecca, 3a1aHHOTo GopMyioit u rpadHKOM.
IlepBooOpa3snass u wmHTerpan. IlpuMeHeHUEe OIpeNeNeHHOro UHTerpaiga s
HaXOXIEHUS IUIOLIa¥ KpUBOIuHelHo# Tpaneuuu. ®opmyna Herotona—Jlelibnuna.
[Tpumepsl mpuMeHeHNs UHTETpalia B pU3UKe U T€OMETPUH.

Ilpakmuueckue 3anamusn

UucnoBas IOCIEeNOBATENbHOCTh, CIOCOOBI €€ 3aJaHMs, BBIYUCICHHS 4YJICHOB
nocnenoBaTensHOCTH. [lpenen mocnenoBaTenbHOCTH. beckoHeyHO yOBIBaroIIas
reoMeTpuiecKast Iporpeccus.

[Ipon3BoiHasA: MEXaHUYECKHH ¥ FeOMETPUIECKUI CMBICI IPOU3BOIHOM.

YpaBHeHHe  KacarenbHO B obmem  Bume. IlpaBuna u  opMyIsl
muddepeHnupoBanys, TabnMia  MPOM3BOAHBIX  OJIEMEHTApHBIX  (YHKIUM.
HccnenoBanue ¢yHKIUN ¢ MOMOINBIO npou3BonHod. HaxoxneHue Haubonbmiero,
HalMeHBIIEro 3HaueH!s U SKCTpeMallbHBIX 3HaueHUH QyHKIuY.

Wuterpan u mnepBooOpasHas. Teopema Hprotona—Jleit6uuna. IIpumenenue
UHTerpajia K BEIYUCISHUIO PU3NYECKUX BENUYHH U IO AeH.

YPABHEHUSA H HEPABEHCTBA

YpaBHeHHss W cHcTeMbl YypaBHeHHi. PanuoHanbpHBIE, HppalUdOHATIBHEIE,
II0Ka3aTeJIbHbIE ¥ TPUTOHOMETPUYECKUE YPAaBHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTE ypaBHEHHUH, HEPABEHCTB, CHCTEM.

OcHOBHBIE TIpHEMBl UX peIleHus (pa3loXeHHe Ha MHOXHTENU, BBEICHHE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, rpapUIecKuii METON).

HepaBeHncrBa. Panmonansuele, UppaliOHalIbHbIE, HIOKa3aTeJIbHbIE u
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE ITPUEMBI HX PEIICHMS.
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HcnoJsb3oBanue cBOMCTB M rpadukoB (yHKIHI NpH pellleHHH YPaBHEHHH U
HepaBeHCTB. Meton wuHTepBanoB. M3o00pakeHne Ha KOOPIMHATHOM INIOCKOCTH
MHOJXECTBA pPeIlleHuH ypaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU M UX CHCTEM.
Ilpuknaonsie 3a0auu

IlpuMeHeHHE MaTeMaTUYEeCKHX METONOB MJIs PELIEHMs COAEpXKAaTeNbHBIX 3amaq u3
pa3IUUHBIX 00NacTell HayKU U MPaKTHKH.

HHTepnpeTanus pe3yabpTara, y4eT pealbHbIX OTPaHUYEHHH.

Ilpakmuueckue 3anamusn

Kopuu ypaBHeuwuii. PaBHocunsHOCTh YypaBHeHMi. IIpeoGpazoBaHue ypaBHEHMH.
OcHOBHBEIE TPUEMBl pelleHus YypaBHeHUH. PelneHue cHCTEM ypaBHEHHH.
HMcnons30BaHne CBOMCTB U rpadukoB GYHKIMHA AN pelleHHs YpaBHEHUH U Hepa-
BEHCTB.

KOMBUHATOPHKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

JJieMeHTbl KOMOHHATOPHKH

OcHOBHbBIE TOHATHS KOMOWHATOpWMKH. 3ajadyd Ha MOJCYeT 4Yucia pa3sMeLleHMI,
IIEpeCTaHOBOK, coueTaHuil. Pemenue 3amau Ha mnepebop BapuanToB. Popmyna
ounomMa Herorona. CBoiicTBa OHHOMHHAIBHBIX KO3(hGUIMEHTOB. TpeyroipHUK
Iackans.

JJ1eMeHTBI TEOPHH BepPOSITHOCTEI

Co0bITHe, BEPOSITHOCTH COOBITHS, CTI0XKEHNE H YMHOXEHHE BepOsATHOCTEN. [lonamue
0 Hesasucumocmu cobvimuu. JuckpemHas CcAyYauHAs 6eNUYUHA, 3aKOH ee
pacnpedenenus. Yucnogvie xapakxmepucmukyu OUCKDEMHOU CIYYAUHOU BeNUdUHbL.
Ilonuamue o 3axone bonvuiux yucesn.

JJ1eMeHTBhI MATEMATHYECKOH CTATHCTHKH

[IpencraBneHue MaHHBIX (TaONHLBL, AUATPAMMEL, TPa(QUKH), 2eHEPaNbHAS COBOKYN-
Hocmb, 6vibopka, cpedHee apugpmemuueckoe, meouana. Ilonamue o 3a0auax
Mamemamu4eckou CmamucmuKuy.

Pewenue npakmuyeckux 3a0a4 ¢ npumeHeHUuem 6epOAMHOCIMHBIX MEMOO08.
Ilpakmuueckue 3anamusn

Hctopus pa3BUTHS KOMOWHATOPHKH, TEOPUU BEPOSATHOCTEH U CTATUCTHKHU M UX POJIb
B pa3iM4HBIX chepax ueroBeueckoi xKu3HeaesTeapbHocTH. [IpaBuia KoOMOMHATOPUKH.
Pemenne xoMOuHATOpHBIX 3afay. Pa3Mernenus, couetanus U nepecTaHoBKU. buHoM
Hetotona u Tpeyronsuuk Ilackans. [Ipuxnagneie 3anaqm.

Knaccuyeckoe ompeneneHne BepOSTHOCTH, CBOMCTBa BEpOSTHOCTEH, TeopemMa o
CymMMe BeposiTHOcTeil. Brruucnenme BepositHOcTe#. Ilpukiamuele  3agavu.
[IpencraBnenue uncinoBbIX AaHHBIX. [IpukiagHble 3anaqmn.

I'EOMETPUS
Ilpameie u nnockocmu ¢ npocmpancmee
B3aumHOe pacronoxeHue AByX NpsAMBIX B mpocTpaHcTBe. [lapamnensHocTs mpsMoit
¥ 1miockoctd. IlapamnensHocTh Iutockocted. IllepneHOMKYNISIpHOCTE HpSAMON U
II0CKOCTH. [lepneHauKynsip U HaKJIOHHAs. YTOJN MEXIy HpSIMOW M IUIOCKOCTHIO.
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JIByrpaHHbIii yroy. Yroja Mexay IUIOCKOCTSMH. IleprneHauKyaspHOCTE OBYX
IUTOCKOCTEH.

I'eomeTpruueckne ImpeoOpa3oBaHUd MPOCTPAaHCTBA: MApPaUICNIBHBI  IIEPEHOC,
CUMMETPHUS OTHOCUTENBHO IIJIOCKOCTH.

[TapannensHoe  TpoeKTHpoBaHWE.  [Inowadb  OpMO2OHANLHOU — NMPOEKYUU.
V306pakeHre MPOCTPaHCTBEHHBIX QUTYP.

MHororpanHuKH
Bepmmunbl, pebpa, rpaHu MHororpaHHuKa. Paseepmka. Mnozozpannvie yenoi.
Buinyknvie mrozozpannuxu. Teopema Jiinepa.
IMpusma. Ilpsmas u Hakniownas npusMma. [IpaBunbHas mpusma. I[lapamnenenunern.
Ky6. Ilupamupma. IlpaBmibHas mnupamuja. YcedeHHas nupamuza. lerpasap.
Cummerpur B KyOe, B mapatenenunene, B mpusMme u nupamuge. Ceuenus KyoOa,
IPU3MEI U THPAMUIBI.
[IpenctaBineHne O NPaBWIBHBIX MHOTOTpaHHUKaxX (TeTpaszpe, Kybe, OKTaszpe,
JoJieKa’ipe U UKocasape).
Tes1a 1 NOBEPXHOCTH BPALLEeHUSA
umuHap 1 KoHyC. YcedeHHBIH KoHyCc. OCHOBaHUE, BHICOTA, OOKOBas IIOBEPXHOCTD,
oOpasyromias, pa3BepTka. OceBble CeUeHHs U CEYeHHMs, NapajjielbHble OCHOBAHUIO.
[lap u chepa, nx ceuenus. KacarenpHas miockocTs k chepe.
N3mepeHusi B reoMeTpuu
O61BeMm u ero usmepenue. MHTerpansHas Gopmyia odobema.
®opmynbl o6beMa Kyba, MPSMOYTONBHOIO Mapalljiesienunena, Npu3Mbl, HUIUHAPA.
@opmynel o6bemMa mnupamMuabl U KoHyca. Dopmynsl IUIOMIAAU IMOBEPXHOCTEH
IWIHHAPA ¥ KoHyca. Dopmyiibl 00beMa I1apa U IUIoImaau chepsl.
ITono6ue Ten. OTHOLIEHUS IIOIIAeH MOBEPXHOCTEH U 00HEMOB MOTO0OHBIX TEL.
KoopaunaTtsl 1 BeKTOpBI
IIpsmoyronpHas (mekapToBa) cucTeMa KOOpPAMHAT B mpoctpaHcTBe. Dopmyna
PacCTOSIHUS MEXAY ABYMsI TOUKaMu. Y paBHEHUsI cepbl, niockocmu U NpAMOU.
Bekrtopsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cllo)KeHHE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4ucio. Pa3noxeHue BekTOpa MO HaNpaBJICHUSM. YTOJI MEXAY ABYMs
BekTopamu. Ilpoeknus Bekropa Ha ocb. Koopmunatel BekTopa. CKalspHOe
Ipou3BeIeHUE BEKTOPOB.
Hcnonep3oBanue KOOpAMHAT K BEKTOPOB MpU pEIICHUM MaTeMaTHYECKUX M
NPUKIAIHBIX 3a]a4.
Ilpakmuueckue 3anamun
ITpu3Haku B3aMMHOIO PacHOJIOXKEHUS MPSAMBIX. YTOJN MEXIy NMpsSMBIMH. B3aumMHoe
pacIoyio)KeHHe NPSIMBIX U III0CKocTel. IlepneHauKkysp U HaKIOHHAs K IIOCKOCTH.
Yron Mexay npsMOH U IIIOCKOCTHIO. TeopeMbl 0 B3aUMHOM PacIoIOKEHUH MPSIMOMA
Y II0CKOCTU. Teopema o Tpex meprneHAnKyIsIpax.
IIpusHaky U cBOiiCTBa MapalUIENbHBIX U MEPIEHANKYISIPHBIX IIOCKOCTEH.
PaccTosiHHE OT TOYKHU [0 TJIOCKOCTH, OT MPSMOMU JIO0 IUIOCKOCTH, PACCTOSIHHE MEXIY
IUIOCKOCTAMM, MEXIY CKPEIIUBAIOIIMMUCS MPSMBIMUA, MEXAY IPOU3BOJIHHBIMHU
¢Gurypamu B IpOCTPaHCTBE.
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IMapannensHoe TNPOEKTHpPOBaHHE U ero cBoiictBa. Teopema o naowaou
OpMO20OHANBHOU ~ NMpOeKyuu  MHO20y20NbHUKA.  B3amMHOE  pacIolioXeHue
IPOCTPaHCTBEHHBIX QUryp.

Paznuynple BuAsl MHOrorpaHHukoB. Mx wu3oOpaxeHus. CedeHus, pa3BepTKH
MHororpasHukoB. I[lmomans mnoBepxHOCTH. Buasl cumMMmerpuili B IPOCTPaHCTBE.
CuMMeTpus Tell BpallleHHWs. 1 MHOTOIpPaHHUKOB. Brrunciienue miomaznei 1 00beMOB.
BexTopsl. JleiicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpAUHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKpPYXHOCTH, CQepbl, IUIOCKOCTH. PaccrossHue MeXIy TOYKaMH.
JleficTBUS ¢ BeKTOpaMH, 3aJaHHBIMH KoopauHaTamMu. CKalsipHOE IPOU3BEACHHE
BEKTOpOB. BekTopHOE ypaBHEHHE MpSIMON U IUIOCKOCTH. Mcronb30BaHUE BEKTOPOB
IIpY 10Ka3aTenbCTBE TEOPEM CTEPEOMETPHH.

Jlns BHEayIUTOPHBIX 3aHATUHN CTYIAEHTaM Hapsy ¢ pelIeHHEM 3a/a4 U BBIIIOJHEHHUS
NpaKkTHYECKUX 3aJaHUi MOXKHO MPEAJIONKUTh TEMBl HCCIENOBATENbCKUX U
pedepaTuBHBIX paboT, B KOTOPBIX BMECTO CepUil OTHENBHBIX MENKHX 3ajad H
yIpaXHEHUH MpeAaraloTcs CIOXKeTHBIE 3a/IaHusl, TpeOyIore JIUTENbHON paboThl B
paMKax OJHOM MaTeMaTU4YecKOW CHTyallud. OTH TeMbl MOTyT OBITh Kak
VUHIVBHyaJbHBIMHI 3aJaHUSIMHU, TaK ¥ TPYyIIOBBIMU [JIsI COBMECTHOI'O BBIIOJIHEHUSA
UCCIIeIOBaHUS.

Temut pechepamoe (00Kkn1a008), ucciedosamenbCKux nPoeKmos

» HenpepriBHble 1pobu.

* IIpumeHeHHE CIOXKHBIX IPOLEHTOB B 9KOHOMUYECKUX pacyeTax.
 [lapannensHoe MPOEKTUPOBAHMUE.

* CpenHue 3Ha4eHUS U UX OIPUMEHEHNE B CTATUCTHKE.

* BekropHoe 3agaHNe NpSIMBIX U IIOCKOCTEN B IPOCTPAHCTBE.

» (CnoxeHue rapMOHUYECKHUX KojeOaHu.

* I'paduueckoe perieHue ypaBHEHUI U HEPABEHCTB.

* IIpaBunbHEIE U NOIYNPaBHIbHBIE MHOTOTPAHHUKH.

* Konnueckue ce4yeHUs U X IpUMEHEHUE B TEXHUKE.

* Ilonarue muddepeHnyana u ero NPUIOKEHHUS.

» CxeMbl IOBTOPHBIX UCIIBITaHU# BepHym.

* HccnenoBanue ypaBHEHHH U HEPABEHCTB C ITapaMeTpoOM
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TEMATHYECKOE IINTAHUPOBAHHME

IMpu peanuzaiuu comepxaHus o0mE0Opa3oBaTeIbHON Y4eOHOM AUCLUIUIAHEI
«Maremarukay B mnpepenax ocBoeHuss OIIOII CIIO na ©6a3e OCHOBHOrO OOILEro
00pa3oBaHMsA C IONIyYEeHHEM CpeOHero obmiero oOpa3oBaHMS MaKCHMallbHas ydyeOHas
Harpy3ka obydvaromuxcs no npodeccur CIIO 21.01.08 MammHUCT Ha OTKPBITBIX TOPHBIX
pabotax cocraBnfeT: 427 4YacoB, M3 HHX ayauTopHas (o0s3aTenpHas) Harpyska

oOyJaromuxcsi, BKIIOYas TpaKTHUeCKHWe 3aHATHs, — 285 dYacoB; BHeayAUTOpPHas
camocCTosTeNbHas paboTa cTyieHToB — 142 yaca.
TEMATUYECKWA IVIAH
Ne | HazBauue pa3zienos, TeM. Komuuectso | KomuuectBo | KonmnuectBo | KonumgectBo
4acoB yacoB JIII3 | KOHTPOJBHBIX | CAMOCTOATENBHBIX
pabor pabot
1 kype
1 | Beexnenue. 16 4 1 8
Pa3Butue noHsTHA 0 ynCIe
2 | KopHu, cTenenu u gorapugmsl 29 15 - 14
3 | IlpsiMble ¥ MIIOCKOCTH B 25 17 1 13
IPOCTPAHCTBE
4 | Kombunaropuka 15 8 1 7
5 | OCHOBBI TPUTOHOMETPUHU 23 15 1 12
Hroro Ha nepsomM Kypce 108 59 4 54
2 Kype
5 | OCHOBBI TPUTOHOMETPHUH 13 9 1 6
6 | Oynknuu u rpadpuku 25 8 1 13
7 | Hagana MaTeMaTH4ecKOro 29 12 2 14
aHaIN3a
8 | YpaBHeHus U HepaBeHCTBA 23 11 1 12
9 | KoopruHAaTHI U BEKTOPHI 22 15 1 11
10 | MHTerpan u ero npuMeHEHHE 11 6 1 5
Hroro Ha BTOpOM Kypce 123 61 7 61
3 kype
10 | UuTerpan u ero mpuMeHeHue 8 5 1 4
11 | MHOrorpaHHHUKH M KpPYTJIBIE 29 3 1 15
Tena
12 | SnemeHTH TEOPHUHU 17 11 1 8
BEPOSATHOCTEHN U
MaTeMaTH4YeCKOM CTAaTUCTHKH
Htoro Ha TperbeM Kypce 54 19 3 27
BreaynuropHas camocrositenbHas paboTa
[ToaroroBka BBICTYIUICHUH 1o 3alaHHBIM TeMaM, 142
JOKJIafIOB, pedepatos, acce, UHIUBUAYAIEHOTO
IIpoeKTa c HCIIOJIb30BaHUEM MH()OPMAIIMOHHBIX
TEXHOJIOTUH U JIp.
ITpomexyTounas arrecTanus B hopMe 3K3aMeHa
| Beero | 285 | 139 | 14 | 142




Xapam‘epnc'rmca OCHOBHBIX BH/I0B y‘ICGHOﬁ ACATCJIBHOCTH CTYACHTOB

Copep:xxanne 00yueHus

XapakTepHuCTHKA 0CHOBHBIX BH/IOB J€ATEJIbLHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHBIX JeHCTBH)

Brenenune

Os3HakoMJIeHHE C pOJIBI0 MaTeMaTHKH B Hayke, TEXHHUKE,
9KOHOMHKE, MH(OPMAIMOHHBIX TEXHOJOTHAX M IIPaKTHYECKOH
nesrenbHOCcTH. O3HaKOMIIEHHE C HENSIMU M 3aJayaMy HU3YYeHUS
MaTeMaTuku npu ocBoenuu npodeccuit CI1O u cnenuansHOCTEH
CIIO

AJITEBPA

Pa3BuTHe noHgTHA 0
qucie

Brmonuenne apuMeTHYSCKUX NEUCTBUN HaJl YUCIaMH, CoYeTast
YCTHBIE ¥ IINCbMEHHBIE TPUEMBI.

Haxoxnenne  npuOMIDKEHHBIX ~ 3HAYEHMH  BENMYMH U
NOTPENIHOCTEN BbIYUCIIEHHUH (aOCONIOTHOM M OTHOCHTENIBHOM);
CpaBHEHHE YHCIIOBBIX BBIPAKECHHUH.

Haxoxnenue ommOOK B NpeoOpa3sOBaHHMSX M BBIYHCICHHUIX
(OTHOCHTCS KO BCEM ITyHKTaM IIPOrPaMMBbI)

Kopun, CTeneHu,
Jorapumel

O3HakoMJIEHHE C IOHATHEM KOpHS M- CTENeHH, CBOWUCTBAMH
panuKajoB U NpaBHJIaMU CPaBHEHUS KOPHEH.

@DopMyNTHUpOBaHUE OIpPENENCHUS KOPHS M CBOWCTB KOpHEH.
BhlunicieHne u cpaBHEHHE KOpHEH, BBIIOJHEHHE IPHKHIKH
3HaueHHs KopHsi. IlpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX
BBIPKEHUH, COAEpKaIMX paUKalIbl.

BrmonHeHue pacyeToB mo ¢opmynaM, COAEPKAIIUAM paTuKaIbl,
OCYIIECTBIIAI HEOOXOMMMBIE IIOJCTAHOBKU U IpeoOpa3oBaHMS.
OmpeneneHre paBHOCHIIBHOCTH BBIPKEHHH C paauKalaMH.
Penienne nppanyoHaIbHBIX YpaBHEHHUH.

O3HakOMJIEHHE C DOHATHEM CTENEHH C JEeHCTBHUTEIHHBIM
[IOKa3aTeNIeM.

Haxoxnenue 3HAYCHUU CTEIICHH, UCTIONB3YS pu
HEO0O0XOIMMOCTH HHCTPYMEHTAIBHEBIE CPEICTBA.

3anuchIBaHUE KOPHS 7-i CTeleHH B BHUIE CTEIEHH C APOOHBIM
[I0Ka3aTeNeM U Hao0opoT.

®DopMyIHpOBaHUE CBOKWCTB cTeneHell. Breluncienue crenene ¢
paIMOHaIBHBIM [TOKA3aTeNIEM, BBIIOJIHEHUE NPUKUAKA 3HAYCHHUS
CTEIIEHH, CPABHCHHE CTETICHEH.

IlpeoGpazoBanre 4HCIOBBIX ¥  OYKBEHHBIX  BBIPAKEHHUIA,
comep)XalluX  CTENEHHW, IpUMEHsss CcBoicTBa. Pemienue
[IOKa3aTebHBIX YPaBHEHHUI.

OsnakoMmyieHHe C DpPUMEHEHUEM KOpHEH H CTeleHeH mpH
BBIYHCIICHUH CPEIHMX, JEICHUH OTpe3Ka B «30JIOTOM CEUCHHH .
Penlenne NpuKIagHbIX 33124 Ha CIIOXKHBIE IPOIEHTHI

IIpeoGpa3oBanne
ajaredpanyecKux
BBIpa’KeHUI

Bemonnerne npeobGpa3oBaHMiM  BBIp@XEHHH, IpPUMEHEHHE
(opmys, cBA3aHHBIX CO CBOMCTBAMH CTENEHEH M JIOrapu(pMOB.
Onpenenenue obnactu JOIIYCTUMBIX 3HAYCHUN
norapu()MHUYECKOro BBIpaXEHHs. Peuienue JorapudMuIecKmx
ypaBHEHHUM

OCHOBBI TPUTTOHOMETPUN
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Copep:xanue 00y4eHus

XapakTepucTHKA 0CHOBHBIX BH/I0B eAITEJHLHOCTH CTyA¢HTOB
(Ha ypoBHe y4eOHbIX JelcTBMil)

OcHoOBHbDbIC IOHATUSA

H3yyenne paquaHHOr0 METOJa U3MEPEHHS YIJIOB BPAIEHUS U HX
CBSsI3M C rpagycHoit Mepoil. M3o0paxkeHHe yrioB BpalleHHs Ha
OKPYXXHOCTH,  COOTHECEHHE  BEIHYMHBI yIIa C  €ro
PacIOIOXKEHHEM.

®dopMynupoBaHue ONpeaeeH il TPUrOHOMETPUYIECKUX GYHKIMH
JUI1 YIJIOB IIOBOPOTa ¥ OCTPBHIX YIJIOB IPSIMOYTOJBHOIO
TPEYTOJIFHUKA U 0OBSCHEHNE UX B3aHMOCBSI3H

OcHoBHBIE [IpumeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB ML
TPArOHOMETPHYECKHE |BBHIUKMCICHUS 3HAYEHUH TPHUTOHOMETPHYECKHX G(YHKIMH 10
TOXKAeCTBa OJIHOM M3 HUX
IIpeo6pazoBanus V3ydyenne OCHOBHBIX (OpMyN TPUTOHOMETpUHU: (HOpMyYIIBI
npocTeidmmux CJIOKEHH, yIBOEHHS, npeobpa3oBaHusL CYMMBI
TPUrOHOMETPUYECKHMX |TPUTOHOMETpHYeCKHX  (YHKIMH B Ipou3BENECHHE  H
BbIpa’KeHHI OPOM3BENCHUS B CYMMY U IPUMEHEHHE IIpU BBIYUCICHUH
3Ha4YeHHs TPUTOHOMETPUUECKOTO BBIPAXKEHHUS U YIIPOILICHHUS €T0.
OsHakoMIIeHHE CO CBOMCTBaMM CHMMETPHU TOYEK Ha €AUHUYHOH
OKPY’XHOCTH U IIPHMEHEHHE X IJI BbIBOJA HOpMYI IPHBEACHUSA
IIpocrefimue Pemenne mno d¢opMynraM H TPHTOHOMETPUYECKOMY KpYTY
TPUTrOHOMETPUYECKHE |IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHHH.
YPaBHEHHSA u |l IpnmeneHne 00X METOAOB pellleHNs ypaBHEHUH (IpuBeacHNE
Hepasencmea K JIMHEHHOMY, KBaJ[paTHOMY, METO]] Pa3JIOXKEHUS Ha MHOXXUTEINH,
3aMEHBl [IEPEMEHHOH) IIpH pEIIEHUH TPUTOHOMETPUYECKUX
ypaBHEHHH. YMEHHE OTMEYaTh Ha Kpyre pelieHus MpoCTeHIMX
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, OsHakoM/IeHME C NOHATHEM OOpPATHBIX TPUIOHOMETPUYECKHX
APKKOCHHYC, byHKIHT.

APKTAHI€HC YuCja

H3yueHue ompenelieHUi apKCHHYCa, apKKOCHHYCa, apKTaHTeHca
yucna, (GOpMyNIHpOBaHHE WX, H300paXCHHE Ha COUHUYIHON
OKPY>KHOCTH, IPUMEHEHHE IIPH PEIICHUH YpaBHEHUN

®YHKIIMH, UX CBOCTBA Y TPA®UKU

Oynknun. Os3HakoMiIeHME C IOHATHEM IEPEMEHHOH, IpHMepaMH
IlonsTHe 0|3aBHCHMOCTEH MEXy IEpEMEHHBIMH.
HeNnpepbIBHOCTH OsHakoMneHue ¢  mOHATHEM  rpaduKa,  OIpeeNeHHe
dyHKIHN IPUHAINIEXHOCTH TOYKH Irpaduky QyHximuu. OmnpexpeneHue 1o
dopMyne mpocTeiileif 3aBUCHMMOCTH, BHAa €€ rpaduka.
BeipaxkeHue 1o ¢popMyse ogHON IepeMeHHO# Yepe3 ApyrHe.
OsnakoMieHHe ¢ omnpeneineHueM GQYHKIHH, (HOpMYIHpOBaHHUE
ero. HaxoxneHue obnactu onpeneneHus u o0nacTd 3HAYCHUMH
GyHKIMH
CeoiictBa  ¢pyHxuuu. |O3HaKOMIICHHE C IpHUMepaMu (QYHKIIMOHAIBHEIX 3aBUCUMOCTEH B
I'paduueckas pEAIBHBIX NPOLIECCAX U3 CMEXHBIX AUCHUIUIMH. O3HAKOMIIEHHE C
HHTEpIpeTanus. JOKa3aTeNbHBIMM  pPacCyXIEHHSIMHU  HEKOTOPhIX  CBOMCTB
IIpumeps1 JVHEWHOH M KBaJpaTW4HOH (YHKUMH, HIpOBEAECHHE MCCIENO-
(pyHKIMOHAIBbHBIX BaHUA JIMHEHHOH, KyCOYHO-TMHEUHOH, IpOOHO-TMHEHHOH U
3aBHCHMOCTei B|KBaJpaTHYHON QYHKIMI, TocTpoeHue ux rpadukos. [Toctpoenne

PeaJbHBIX MpoLeccax u
SIBJICHHUSAX

H yteHue rpadukoB ¢ynkuuit. Mccnenopanue Gyukuum.
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Copep:xanne 00yuyeHus

XapakTepuCcTHKA OCHOBHBIX BH/IOB €STEJIHbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX JeicTBMiIl)

CocraBnenue BUIOB (PYyHKIMIA [10 JaHHOMY YCIIOBHIO, PEIICHHUE
3a7a4q Ha 3KCTPEMYM.
Beinosnnenue npeodpazoBanuii rpaduka GyHKIHU

Oo6paTtHblie dyHKUNH

Wzydenune nowsamus obpamuou yHxkyuu, OnpenelieHHe BUAa U
nocmpoeHue epaguka o00pamHoll GYHKYUuU, HAX0NICOEHUE ee
obnacmu onpedenenus u obracmu 3Havenui. lIpumeHeHue
CBOHCTB ()YHKIMI IpH HCCIECJOBaHUHM YPaBHEHHH W pEIICHUH
3ajady Ha 9KcTpeMyM. O3HaKOMJIEHHE C IIOHATHEM CIOXHOH

GyHKIUH

Crenennnlie,
MOKa3aTeJbHbIE,
Jorapupmuyeckue u
TPHIrOHOMETpUYECKHE
¢ynxuun. OO6paTtHbIe
TPUTrOHOMETPHYECKHE
$yHxnmn

Beruncnenne 3HaveHHH (YHKOUH IO 3HAYEHHIO apryMeHTa.
OnpeneneHue Moj0XXeHU TOYKH Ha rpaduke 1o ee KOOpIHHATAM
4 Ha000pOT.

Hcmonp3oBaHue CBOUCTB (YHKIMH Ui CpaBHEHHsS 3HAYCHHUI
crerieHelt u ysorapudmoB. IlocTpoenne rpagUukoB CTENEHHBIX U
norapupMUUECKUX QYHKIIHH.

Pemenue mnokasaTenbHBIX U JIOTapUDMHUYECKHX YpaBHEHHH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMaM.

OsHakoMJIeHHE C IIOHSATHEM HENpPEPhIBHOM IEepHOAUYECKOi
¢ynknuy, QopMynupoBaHHE CBOHUCTB CHHyca M KOCHHYCa,
IIOCTPOEHHE UX IPadhUKOB.

O3HakoMJIeHHE C IIOHATHEM TapMOHHUYECKHX KoyeOaHud U
OpUMepaMHd TapMOHHYECKUX  KojeGaHMi I  ONMCaHUA
IpoIEeCcCOB B (HU3MKE U APYTHX 00JIaCTIX 3HAHHUS.

O3HakOMJIEHHE€ C IOHSTHEM pa3pbIBHOM  IEpHOTUYECKOM
¢byHkuuy, GOpMyIHpPOBaHHE CBOMCTB TaHIEHCA M KOTaHIEHCA,
IIOCTPOEHHE UX rpad)uKOB.

IlpuMenenne CBOHMCTB (YHKIMH [UIS CpaBHEHHS 3HAYCHUI
TPUTOHOMETPUUECKUX (YHKUHUH, PEIICHUS] TPUTOHOMETPHUESCKUX
YpaBHEHHIA. IHocmpoenue epaguxos 0bpamHuvix
MPU2OHOMEMPUYeCKUX QYHKYuUIl U onpedenieHue No 2paPuUKam ux
ceoticme. Bemonsenue npeobpazoBanus rpahuxos

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IMocaenoBareanLHOCTH

O3HakOMJIEHHE C MOHSATHEM YHCIOBOM IOCJIEN0BATEILHOCTH,
cnocobaMH  ee  3aJaHHsA, BBIYUCICHUSIMH €€  YWICHOB.
Osunaxomnenue ¢ nouamuem npedena NOCLe008amMeNbHOCHU.
O3HakOMJIEHHE C  BBIYHCIIEHMEM CYMMBI  OECKOHEYHOIO
YHCJIOBOIO pslla Ha NpUMEPE BBIYUCIICHHS CYMMBI OE€CKOHEYHO
yOBIBatomIell reOMeTpUYECKOi IIPOrPECCHH.

Pemenue 3amau Ha npuMeHeHune GopMyJIBI CYMMBI OECKOHEUYHO
yOBIBaOIIEl FeOMETPUIECCKON MPOrPeCCH

Ilpon3Bonnas u ee
NpUMeHeHHe

O3HaxoMJIeHUE C IOHATHEM IIPOM3BOIHOIA.

Wsydyenne u  ¢GOpMyIMpOBaHHE €€  MEXaHHYECKOro |
TEOMETPUYECKOTO CMBICHA, H3y4YEHHE AalTOPHTMA BBIYMCICHUSA
IPOM3BOJHON Ha IIPUMEpE BBIYMCIIEHUS MIHOBEHHOU CKOPOCTH U
YIJIOBOTO K03 dunyenTa kacaTteIbHO.

CocTaBneHue ypaBHEHHS KacaTelIbHOU B 001IEM BHUJE.
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Conepxanne 00y4eHHs

XapaKTepuCTHKA OCHOBHBIX BUOB [I€ATE/ILbHOCTH CTYeHTOB
(ua ypoBHe y4eOHBIX el cTBHI)

YcBoenwue npasui auddhepeHIupoBaHus, TabIUIb! TPOX3BOIHBIX
DIIEMEHTAPHBIX dyHKIm, [pUMEHEHUE JULS
mbdepeHnupoBanns  (QYHKIMH, COCTaBIE€HHMA  ypaBHEHHUA
KacaTenbHOH. M3yueHne TeopeM O CBS3HM CBOHCTB (YHKIMH H
IPOU3BOAHOM, POpMYIHpPOBKa HX.

IIpoBeeHre C IIOMOLIBIO MPOU3BOHOM HCCIe0BaHus QYHKIUH,
3aJlaHHOU (OPMYIIOii.

VCTaHOBIICHHE CBS3M CBOMCTB (YHKIUM M IIPOU3BOAHOM IO UX
rpadukam.

[IpuMeneHne POU3BOJHOM IS PEIICHHS 3a1a4 Ha HAaXOXIECHUC
HauOOJIBIIEr0, HAMMEHBLIEr0 3HAYCHHS K HAa HAXOXICHHE

9KCTpEMyMa.

IlepBooGpa3Hasn H
HHTerpaj

O3HaKkOMJIEHME C [OHATHEM HHTerpaja M IEepBOOOPa3HOM.
HW3yuyenue mpaBWia BBIYUCICHHS HEPBOOOpPAa3HOM M TEOPEMBI
HrroTona—1Jleiibauna.

Pemenue 3amay Ha CBSI3b IEPBOOOpasHOM M ee IPOM3BOJHOM,
BBIYKMCIIEHHE [IEPBOOOPA3HON I TaHHOHW QyHKIMH.

Pemienne 3ama4 Ha NPUMEHEHHE HHTErpaja s BBEIYHCICHHUS
(Gu3MYECKX BEJUYMH H IUIOIIAIEH

YPABHEHUWS 1 HEPABEHCTBA

YpaBHeHHNs H CHCTEMBI
YpaBHeHHUil
HepaBencTBa H
CHCTEMbI HEPABEHCTB €
ABYMS NepeMeHHbIMH

OsgakoMJIeHHEe C MPOCTEHIIMMH CBEICHMAMH O KOPHSIX
anreOpanvyeckuX  ypaBHEHWM, IIOHATHUSAMH  HCCIEIOBaHUS
ypaBHEHHU U CHCTEM YpaBHEHHH.

H3yueHre TEOpUH pABHOCHJIBHOCTH ypPaBHEHHM H €€
npuMmeHeHus. [loBTopeHme 3ammMcH peIIEHMs CTaHJAPTHBIX
ypaBHEHHUH, TPUEMOB IIpe0Opa30BaHUs yPaBHEHHUH UL CBEACHUSL
K CTAaHIAPTHOMY ypaBHEHHIO.

Pelenne panuoHATBHBIX, MPPAIMOHANBHBIX, IOKAa3aTEeNbHBIX U
TPUTOHOMETPHYECKUX YPABHEHUH U CUCTEM.

Hcnons30BaHue CBOUCTB U TpaduKoB (QyHKUIMR Ui peIICHUS
ypaBHeHM#. [I0oBTOpEeHME OCHOBHBIX IPHEMOB PEIIEHUS CHUCTEM.
Pemrenvie  ypaBHEHHH C TNPUMEHEHHEM BCEX  IIPHEMOB
(pa3noxkeHuss Ha MHOXXHUTENIH, BBEICHHS HOBBIX HEH3BECTHBIX,
[IOJICTaHOBKH, rpaiIecKoro MeTo/1a).

Pemenne cHCTeM YypaBHEHHMHA C TNPUMEHEHHEM pPa3IM4HBIX
croco6oB. O3HakOMJICHHE C OONIMMH BOIPOCAMH pPEIICHUS
HEpPAaBEHCTB M HCIOJIb30BaHHE CBOMCTB M rpadukoB (yHKIMI
[pPH pEIIeHHHA HEPaBeHCTB. PelleHue HEPaBEHCTB M CHCTEM
HEpPaBEHCTB C IPAMEHEHUEM Pa3JINUHBIX CIIOCOOO0B.

[lpumeHeHHe  MaTeMaTHYeCKHX  METOJNOB  JUIL  PEIICHHUS
COIepXKaTeNbHBIX 3amad M3 pa3Iu4YHBIX o0nacTell Hayku W
OpakTUKW. VIHTepnpeTupoBaHME  PE3yJNbTaTOB C  Y4ETOM
PETHHBIX OTPaHNYEHUIH

3JIEMEHTBHI KOMEUHATOPUKH, TEOPUH BEPOSITHOCTEHN 1

CTATHUCTHUKH

ConepxxaHue o0yyeHust

XapaKkTepucTHKA OCHOBHBIX BH/IOB [€ATEJILHOCTH CTY¢HTOB
(Ha ypoBHe Y4e0OHBIX 1eHCTBUH)
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OcHoBHBIE TIOHATHUHA

W3ydyenne mpaBuia KOMOWHATOPHMKM M IIPUMEHEHHE IpU

KOMOMHATOPHKH peleHny KOMOMHATOPHBIX 3a/1a4.
Pemenue KOMOMHATOPHBIX 3aJad MeTOAOM Iiepebopa M IO
MPaBIITYy YMHOXEHHS.
O3HakoMJIEHHE C IOHATHIMH KOMOWHATOPHKH: Pa3sMEIICHUSAMH,
COUETAHHMSMHM, II€peCTaHOBKaMH H  (opMmyraMH JId  HX
BeuucieHus. OObAcHEHMe M TNpHMeHeHue QopMmyn i
BBIYMCIICHHS pa3MENICHU, MEepPeCTaHOBOK M COYETaHMH IIPH
pemenun 3amad. OsHakomieHue ¢ OumHOMOM HbloTOHAa
tpeyrombHukoM Ilackans. Pemenne NpakTHYeCKuX 3amad C
HCIIOB30BAHHEM MOHATHI U NPaBUJI KOMOMHATOPUKH
DJIeMEHTBI Teopuu |/I3ydeHne KIacCHYECKOro OIpENENCHHs BEPOATHOCTH, CBOWCTB
BepOSITHOCTEH BEPOSATHOCTH, TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMoTpeHHe MPUMEPOB BBHIUMCIECHUS BEpOATHOCTEH. Permenue
3a]a4 Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHH
IIpencraBiienue OsHakoMJIeHHE C MpPEeACTaBICHHEM YHCIOBBIX JaHHBIX M HX
AAHHBIX (TadaMIbl, | XapaKTepUCTUKAMH.

AuarpamMmsl, rpadpuxu)

Penrenvie mpakTHUeCKUX 3a7a4 Ha 00pabOTKY YHCIIOBBIX JAHHBIX,
BBIYHCIICHHE UX XapaKTEPUCTHK

I'EOMETPUA

IIpsamble M MJIOCKOCTH
B IPOCTPAHCTBE

@®opmynupoBKa U IIPUBEACHHE JOKA3aTEIbCTB IPU3HAKOB
B3aUMHOIO  pPACIONOXKEHMS  MNpPSIMBIX M INIOCKOCTEH.
Pacmo3HaBanue Ha yepTrexax M MOJENAX PA3MUYHBIX CIy4acB
B3aMHOTO  DPAaCIONIOXKEHHMS  NpSIMBIX M IUIOCKOCTEH,
apryMEHTHPOBaHHE CBOMX  CyXaeHHH. DopMyIMpoBaHHE
OmpeNeNeHu, TMPU3HAKOB M CBOWCTB MapalICIbHBIX H
MEPICHIUKYIIAPHBIX IUJIOCKOCTEH, ABYTPAHHBIX H JIMHEHHBIX
YTTIOB.

BrimonHeHne MOCTPOEHHs YITIOB MEXIY NpPSIMBIMHE, IPSIMOH H
IUIOCKOCTBIO,  MEXIy  IUIOCKOCTAMHM IO  OIHCAHHIO H
pacro3HaBaHUE UX Ha MOJEIAX.

[IpumeHeHre NMPU3HAKOB U CBOMCTB pAaclONOXKECHUSA NPAMBIX U
IUIOCKOCTEH NpH pEeLCHMH 3a1ad.

H3o0paxenue Ha pUCYHKaX M KOHCTPYHPOBaHME Ha MOZENAX
MEPIEHANKYJIIPOB W HAKIOHHBIX K IUIOCKOCTH, IIPAMBIX,
mapaUlebHBIX — IUIOCKOCTEH, yIJIOB  MEXAy IHpsAMOM H
IJIOCKOCTBIO M 000CHOBAHHE IIOCTPOEHHUS.

Pemrennie 3amay Ha BBIYHCICHHUE I'€OMETPUYECKHX BEIMYMH.
OmnuceiBaHME PacCTOSHUSA OT TOYKHU 10 MIOCKOCTH, OT IPSAMOH JI0
IUIOCKOCTH, MEXAY IUIOCKOCTSMM, MEXIY CKPEIMBAIOIIUMUCS
IPSMBIMH, MEX/Ty IPOU3BOJIEHEIMU (PUrypamMy B IIPOCTPaHCTBE.
®opMmynupoBaHHE U JOKa3bIBaHHE OCHOBHBIX TEOpEM O
paccTosHUAX (TeopeM CyIIEeCTBOBaHMs, CBOICTBA).

N3o0paxenne Ha uepTekaXx M MOAEHSIX pPACCTOSHHA U
o0ocHOBaHHME CBOMX CyxaeHuil. OmpeleinecHue U BBYHCICHHE
paccrosHu# B mpocrtpaHcTBe. [IpuMeneHue ¢opMyl H TeopeM
IUTAHUMETPHUHM [UIs PELICHUS 3a1ay.

O3HakoMJIEHHE C MOHATHEM NapaUIEIbHOIO NPOEKTUPOBAHUSA U
ero coiictBamu. Qopmynuposanue meopemul 0 NIOUWAOU
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Copepxanue o0yueHnst

XapakTepHuCTHKA OCHOBHBIX BH/IOB JI€SITEJILHOCTH CTYJeHTOB
(Ha ypoBHe y4eOHBIX A€ CTBHIA)

OpPMO2OHANLHOT NPOEKYUU MHO20Y20IbHUKA.

[TpumeHenne Teopud 1 000CHOBAHHUS IIOCTPOCHHIA 1
BBIYUCIICHUH. APryMEHTHPOBAHUE CBOUX CY)XACHHIH O B3aHMHOM
PACIOJIOKEHIH IPOCTPaHCTBEHHBIX DHTYD

MHororpaHHUKH

Onucanne H XapaKTepUCTHKA Pa3IMYIHBIX BHJIOB
MHOTOTPaHHHUKOB, IEPEUUCIICHUE UX IJIEMEHTOB U CBOUCTB.
H300paxenre MHOTOTPaHHUKOB U BBIIOJHEHHE IIOCTPOCHUS Ha
H300pa’keHUSIX ¥ MOJIENIIX MHOTOTPAaHHUKOB.

Brruncnenune JIHHEHHBIX 3JIEMEHTOB H yTJIOB B
IPOCTPAHCTBEHHBIX KOHQHIYpalMsixX, apryMEHTHPOBAaHHE CBOMX
CyXaeHui. XapaKTepUCTHKa ¢  H300paXCHHE  CEUYCHHS,
paszeepmxu MHO202PAHHUKO8, BBIYHCJIEHHE IUTomanei
IIOBEPXHOCTE.

ITocTpoenue mpocTeHInX cedeHHi KyOa, MPHU3MBI, MTHPAMHUJIBL
ITpumenenue GpaxkToB M CBEICHUIA U3 IJIAHUMETPHH.
O3HakoMJIeHHME C BHJAaMH CHMMETPUH B IIPOCTPAHCTBE,
(dbopMynupoBaHUE OmpeAeTIeHH# M CBOMCTB. XapaKTepHCTHKA
CHMMETpPHH TeJl BpallleHUs ¥ MHOTOT PaHHUKOB.

IlpumeHeHne CBOMCTB CHMMETPHHM IIPH pEIIEHHH 33jad.
Hcnonr3oBanue mpuoOpeTEHHBIX 3HAHUM JUIS MCCICIOBAaHUS U
MOJIETIMPOBAHHUS HECIOXKHBIX 3a/1a4.

H3o0paxenne OCHOBHBIX MHOTOIDAHHHKOB H  BBIIOJIHEHHE
PHUCYHKOB IO YCIIOBHSIM 33124

Tenra wm mnoBepxHOCTH
BpaleHus

OsHakoMiIeHME C BUIaMH Tel BpalleHHs, GopMyIHpoBaHHE HX
OIIPENEIICHUM U CBOMCTB.

@opMyIHpPOBAaHHE TEOPEM O CEYCHHH MIapa IUIOCKOCTHIO M
IUIOCKOCTH, KacaTeJIbHOMH K chepe.

XapakTepucTHKa U M300pakeHHe TeN BpaIleHHs, HX Pa3BEPTKH,
CEUYCHHUS.

Pemenve 3agay Ha IOCTpOeHME CeueHHM, BBIYNCICHHE IJIHH,
paccTosHui, yrios, momanei. IIpoBexeHue mokasaTeNbHBIX
pacCyXICHUI U peIIeHUH 3a/1a4.

ITpuMeHenne CBOMCTB CHMMETPHHY IIPH PEIICHHUH 3aqa4 Ha Tejla
BpalleHHsl, KOMOUHAIMIO TEIL.

H3o06pakeHne OCHOBHBIX KPYTJIBIX TEJI U BBLIMOJHEHHUE PUCYHKA
II0 YCJIOBHIO 3a1aq

N3mepenns B
reoMeTpun

O3HakoOMJIEHHE C MOHATHAMHM IUIOMIAAN M 00beMa, aKCHOMaMK H
CBOMCTBaMH.

Pemenne 3amay Ha BBIYHCIIEHHE IUIOMIANEH IUIOCKHX (GHIYp C
OPUMEHEHHEM COOTBETCTIBYIOIMX (opMyn u  (akToB U3
IIaHuMeTpuH. M3yueHue TeopeM O BBIYHCICHHH OOBEMOB
IPOCTPAaHCTBEHHBIX TEJ, PElICHHE 3aa4 Ha puMeHeHrne GopMy
BBIYHCIICHUS 00beMOB. M3yueHuwe (opMyn IS BBEIYHCICHHSL
IUTOIIA/IEH TOBEPXHOCTEN MHOTOIPAHHUKOB U TEJI BPAIICHHS.
O3HakoMJIEHHE ¢ METOJIOM BBIMHCIICHHS IUIOMAIH IOBEPXHOCTH
chepsl. Pemenre 3aau Ha BRMUCIICHNE IUIOMIA/IEH IIOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Conepxanue o0yuenus

XapakTepHCcTHKA OCHOBHBIX BHIOB A€SAATEILHOCTH CTYIEHTOB
(1a ypoBHe y4eOHBIX AeliCTBHIA)
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Koopaunatsl
BEKTOPBI

O3HakoMJIEHHE C IOHSATHEM BekTopa. M3yueHue AexapToBOH
CHCTEMBI KOODJMHAT B IPOCTPAHCTBE, IIOCTPOEHHE 10 33JaHHBIM
KOOpIMHAaTaM TOYEeK M IUIOCKOCTEH, HaxXOXJICHHE KOOpAMHAT
TOYEK.

Haxoxnenue ypaBHEHMH OKpPYXXHOCTH, CQepbl, IIOCKOCTH.
Brraucnenne pacCTOSHUR MEXAY TOUKaMH.

W3ydeHue CBOICTB BEKTOPHBIX BEIMYUH, NPABII DPA3JIOXKCHUA
BEKTOpPOB B TPEXMEPHOM IIPOCTPAHCTBE, NPAaBHJI HAXOXKICHUA
KOOpIMHAT BEKTOpa B IPOCTPAHCTBE, IIpaBUI MAEHCTBHH C
BEKTOpaMHU, 3aJaHHBIMH KOOPJHUHATAMH.

IIpumeHeHne TeopuM IpU peIIEeHWH 3amad Ha JEHCTBUA C
BekTopaMu. H3yueHue CKalspHOrO IIPOM3BEICHHUS BEKTOPOB,
BEKTOPHOTO ypaBHEHMs InpsMoi u IutockocTd. [IpumMenenue
TEOpHMM IIpUM pEIleHMM 3afad Ha JEUCTBHS C BEKTOPaMH,
KOOpAWHATHBIN METOA, IPUMEHEHHE BEKTOPOB JAJIS BBIYUCICHUS
BEIWYMH  YIIOB M paccTosHMi.  O3HakOMIEHHE  C
JIOKa3aTeNIbCTBAMH  TEOpEM  CTEPEOMETPUH O  B3aUMHOM
pacmoOXKEHUH MpPSIMBIX M IIJOCKOCTEHl C HCIONB30BaHHEM
BEKTOPOB.
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Y4yeOH0-MeTOANYECKOE H MaTepHAJIbHO-TeXHHYECKoe ofecnedenye nporpamMmbl
y4eOHoH nucuuminabl «MaTemMaTuka»

IMoMemenre  Kabubera  ymoBieTBopsieT  TpeOoBaHusM  CaHUTapHO-
snuaemMuoornyeckux mnpasun u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m
OCHAIIIEHO THUIIOBEIM 000PYIOBaHUEM, YKA3aHHBIM B HACTOSIIUX TPeOOBaHHUIX, B TOM
Yucle CHeNUaIM3UPOBaHHOM y4eOHONH MebGenmpl0 U CpeAcTBaMH  00ydeHws,

JOCTATOYHBIMH  JUIS  BBITOJIHEHHSA TpeOOBaHWM K  ypPOBHIO  IIOATOTOBKH
1
00yJaroImuxcs .
B kaOumHeTe uMeeTCS MYyJIbTUMEIUHOE O0OpYIOBaHUE, IOCPEACTBOM

KOTOpPOT0O Y4YaCTHHUKH O6pa30BaTCJ'II>H01"O npouecca IMIMpocMaTpuBarOT BU3YAIbHYO
I/IH(i)OpMa]_II/IIO 10 MaTeMaTuke, CO3JalT NIPE3CHTAIlMH, BHACOMATCpHa/Ibl, WHBIC

JOKYMCHTBI.

B cocrtas y‘-Ie6HO-MeTOI[I/I‘IeCK01"O H MaTCpHAJIBHO-TEXHUYECKOTO obecrieueHus
IIporpaMmal yqe6H01>'1 JUCITUITIINHBI «MaremMaTrKa» BXOISAT:

* HarIsIAHBIE TIOCOOUS
Tabaunbl:

1. 3HaYeHHs TPUTOHOMETPHUECKUX HYHKIIMH
2. OcHoBHBIE (HOPMYJIBI TPUTOHOMETPUU
3. I'paduxu pyHxuuit y =sin X 'y = cos x
4. I'padmxu pyHKumit y =tgx uy =ctg x
5. Onpenenenue GyHKIUU

6. UeTHrle 11 HeyeTHBIE QYHKIIH

7. Bo3pacranue u yObiBaHUE QyHKIHH

8. Bo3pacranue u yoriBanue QyHKIHi

9. Cxema mccieoBaHus PYHKIUH

10. UccnenoBanue GpyHKIuU

11. ApkTaHreHc, apKKOTaHI€HC

12. Pemenue ypaBHEHHs €COS X = a

13. IIpousBognas

14. Ilpon3BoaHas CIOXHOHN QyHKIIHA

15. UnTerpan

16. ®opmyna HeroToHa - JleitOnuna

17. KopeHs n-ii creneHu

18. UpparmonansHbie ypaBHEHHS

19. Tloka3arenpHast HpyHKIHS

20. CgoiicTBa noka3areabHO#H QyHKIUH
21. Cnoco6b! penteHus noKa3aTeIbHbIX
ypaBHEHHU

22. Cnoco6b! pelieHus MoKa3aTeIbHBIX
YpaBHEHHUI

23. Pemienue nokasaTeabHBIX HEPABEHCTB
24. OcHoBHOE NOrapu(HhMHIECKOE TOXXIAECTBO
25. CaoiictBa torapudMon

26. Jlorapudmuueckas GpyHKIHS

27. CoiictBa norapudmudeckoit GQyHKIHU
28. Crioco6r! perteHus TorapupMuuecKux
YpaBHEHHUI

29. Crioco0bI peleHus JorapupMUIecKux
ypaBHEHUH

30. HexoTopble CieCTBUS aKCUOM
CTEPEOMETPUHU

31. [JapannensHble IPAMBIE B IPOCTPAHCTBE
32. [lapannenbHble IPSMBIE B IPOCTPAHCTBE
33. [NapannenbHOCTh MIIOCKOCTER

34. IlapamiensHOCTH MIIOCKOCTEH

35. M300paxeHue mpoCTPaHCTBEHHBIX GUryp Ha
IUTOCKOCTH

36. [lepieH qUKYyASAPHOCTH IPSIMBIX
IlepneHquKyISIpHOCTH NPSMOH U IJIOCKOCTH
37. IlepneHauKyISIPHOCTD INIOCKOCTEH

38. Ilepnenaukynsp U HaAKJIOHHAS

39. PaccTosiHrEe MeXIy CKPELIMBAIOIIAMUCS
IpSAMBIMU

40. [lekapTOBBI KOOPJMHATHI B IPOCTPAHCTBE
41. TlpeoOpazoBanue GuUryp B IpoCcTpaHCTBE
42. Yrnpl MexIy IpsSMBIMU U IUIOCKOCTSIMU
43. TInomanp OpTOrOHANBHOM MPOEKIIUU
MHOTOYTOJIbHUKA

44. BexTOpHI B IPOCTPAHCTBE

45. Hunuunap

46. Konyc

47. Tpu npaBuia Hax0XIEHUS IIEPBOOOPA3HBIX
48. IlonoxuTteNnpHbIE U OTPULIATENBHBIE YHCTIA.
OOBIKHOBEHHBIE APOOH.

49. Tloxa3zatenpHas u gorapudmudeckas
byHKIHH

50. ®opmyna KOpHEH KBapaTHOTO YpaBHEHHS
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3ajauyd W  yOpakHeHHs Ha TOTOBBIX
yepTrexax:
10.1. AxcHOMBI  CTEpeOMETpUH M  HX

MIPOCTEHIINE CIIEACTBUL

10.3.ITapannensHOCTH MPSAMBIX B
npoctpancTBe. CKpenyBaroNIuecs MpsSMBIE.
10.5. [TapannensHOCTh NPAMBIX M IIIOCKOCTER
[Mpu3Hak mapayuiebHOCTH IIOCKOCTEN

10.6. CpoiicTBa mapamieIbHbIX IIIOCKOCTEH
10.7. U3o0paxkeHne mpOCTPaHCTBEHHBIX QUIyp
Ha IJIOCKOCTH

10.9.  IlepneHAuMKYIIpHOCTD
IUTOCKOCTH

10.11. TlepienAuKyNSIp ¥ HAaKJIOHHAS

10.13. Teopema o Tpex NEepHEeHIUKYIIApax
10.16. [TeprieHAMKYIIPHOCTH IJIOCKOCTEH
10.18. PaccTosiane MexIy CKpeIIUBAOIIUMUCS

IpsIMOH |

OPAMBIMH

10.19. JexapToBsl KOOpAWHATHI B
NIPOCTPAHCTBE

10.20. VYrom Mexay CKpeluBaIOUIMUCS
IPSMBIMHA

10.21. Yron Mexay mpsMOi U IIOCKOCTBIO
10.22. Yron Mexay IIOCKOCTIMHU

10.23. Tlmomame OpPTOrOHANBHOM NPOEKIUU
MHOTOYTOJIbHHKA

10.24. BexTOpbl B IPOCTPaHCTBE

11.1. JIByrpansslit yron. TpexrpaHHbli yron
11.2. IIpsimas npusma.

11.3. IlpaBuibHas mpusma.

11.5. Hakyionnas mpusma

11.6. Iapannenenunen

11.7. IlocTpoenue cedyeHuil pu3Mbl
11.8. IlpaBunbHasd nupaMuaa

11.10. Ilmpamuna.

11.11. [Tupamuga. YceuyeHHas nupamuaa
11.12. [TocTpoenue cedeHU i MUPaMHUIbL
11.13. Hunuenp

11.14. Konyc.

11.15. Konyc. YceueHHbI KOHYC

11.16. ap

11.18. O6pem napamienenunesa.

11.19. O6beM npu3MBI

11.20. O6beM nupamMuab!

11.23. O6bveM W IUIoAams  OOKOBOM
MTOBEPXHOCTH IIVIHHAPA.
11.24. O6GveM ® miIomans OOKOBOI

IIOBEPXHOCTH KOHYCa.
11.26. O6vem mapa. I[Inomanp moBepxHOCTH
mapa.

KonTposbHo-0000maromue Tadaaubl:

T-1. B3aumHOe pacronoxeHue NpsMoi U IIOCKOCTH
T-2. BzaumHOe pacmnoioxeHue MpsMbIX B IPOCTPAHCTBE

T-3. Yron Mexay npsMbIMA B IIPOCTPAHCTBE
T-4. Yron Mexmy npsMoii ¥ IIIOCKOCTHIO

T-5. Yron Mexay niocKoCTIMHU

T-6. IIpuzma. [Tapannenenunes.

T-7. Ilupamuna. [IpaBunbHEIH TETPAdIP.

T-8. KomnnanapHbie BEKTOPEL.

T-9. JlexapToBBI KOOPAUHATHI B IPOCTPAHCTBE.
T-10. JIBmxenus B IpOCTpaHCTBE.

T-11. Hunuaap, KOHYC U map.

Crenanbl:

Cremnens ¢ pantuOHaAJIBHBIM IIOKA3aTCICM

KBazmpaTtHoe ypaBHEeHHE
HuddepennupoBanue
[ToxazarenpHas QyHKIUS
Jlorapudmsl

KBanpats! HarypanpHBIX yucen ot 11 o 99
3Ha4yeHUs] TPUTOHOMETPUYECKIX QYHKIIHM HEKOTOPBIX YIJIOB
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Tpuronometpus. [Ipocreiimme ypaBHeHUS
OcHoBHBIE GOPMYITBI TPUTOHOMETPUH

Oynxmyn cuHyc U kocunyc. ['paduku u cBoiicTBa
OKCNO3UIMOHHBIHA CTeH: JIereHabl HCTOPUH MaTeMaTUKU

ITopTpers! BoIgalOMUXCH yUeHbIX-MaTeMaTHKOB: KoBanesckas C. B.,
Jlo6auesckuiit H.W., Co6oneB C.A., Tuxonos A.H., KpsutoB A.H., Anekcanapos A.

N., [Tudarop, Apxumen.

. I/IH(i)OpMaI_II/IOHHO-KOMMYHHK&TI/IBHBIG cpeacTtBa: KOMIIBIOTED, IPOEKTODP, 9KpaH,

DVD AUCKHU: KOMIIICKTBI BUACOYPOKOB, npe3eHTaum7I, TECTOB I10 TCMaM.

Anrebpa 1 Ha4YaJIa aHAJIM3A:
1. Ywucnossie ¢pynkuuu. OnpeneneHue u
CrocoOBI 3aJaHMUS.
2. CaoiicTBa YUCIOBBIX (PYHKLHUH.
YucoBas OKpY>XHOCTh
4. YucnoBas OKpY>KHOCTh B KOOPJUHATHON
IUIOCKOCTH
5. Pemenue THIIOBBIX 33724 IO TEMeE
«YucnoBas OKpYXHOCTb B KOOpAUHATHOMH
IUTOCKOCTH»
6. CuHyc 1 KOCHHYC
7. TaHrenc m KOTaHI€HC
8. Tpuronomerpuyeckue QyHKIIMH YHCIOBOTO
aprymeHTa
9. TpuronoMeTpuueckue GyHKIIUH YTIIOBOTO
aprymeHTa
10. O6paTtHas QyHKIHS
11. ®opmysl npUBENCHUS
12. ®ynxnus y=sin x, e€ cBocTBa U rpaduK
13. @ynHK1H y=COs X, €€ CBOHCTBa U rpaduk
14. IleppoauysoCTh GYHKIMI y=SinX, y=c0SX
16. IlpeobpaszoBanue rpaduxon y=f(kx)
17. I'paduk rapMOHHYIECKUX KOJIeOaHM
18. Oynkun y=tgx, ctg x. FIx cBoiicTBa u
rpaduky.
19. IlepBble IpeACTaBICHNUS O PEICHUH
TPUTOHOMETPUYECKUX YpaBHEHHIA
20. Arccos. Pemenue ypaBHeHuii cost=a
21. Acrsin. Pemenue ypaBHeHwuii sint=a
22. Arctg, arcctg. Pemenue ypaBuenuit tgt=a,
ctgt=a
23. TpuroHOMeTpUYECKHE YPaBHEHUSL
24. OnHOpPOXHBIE TPUTOHOMETPUIECKUE YPABHEHUS
25. Sin 1 cos CyMMBI
26. Sin u cos pa3HOCTH
27. Tg cyMMBI B Pa3HOCTH apryMEHTOB

w

1. TloHsATHe KOpHS N - CTEIICHU U3
IOEeHCTBUTEIHLHOIO YuciIa

2. ®OyHKIUA KOPEHb N - CTENIEHH U3 X,

cBoiicTBa U rpaduk

CBoiicTBa KOpHS N-i — CTENICHU

4. IIpeoOpa3oBaHue BBIpaKCHUH,
coZiepKallliX pagyKabl

5. O6o0uieHue NOHATHSA O TIOKa3aTese
CTENIEHH

6. Crenennsle QyHKIMH, UX CBOICTBA U
rpaduxu

7. IloxasarensHas QyHKIUS, €€
CBolicTBa U rpaduk

8. Iloka3arenbHble ypaBHEHUS

9. Iloka3arenbHbIE HEPABEHCTBA

10. Ilonstue norapudma

w

11. Jlorapudpmudeckas GyHKIH, €€
CBOMCTBA M rpaduk
12. CgoiicTsa norapupmMoB
13. JlorapudmMudeckue ypaBHEHUS
14. Jlorapupmudeckue HepaBeHCTBA
15. Tlepexon Kk HOBOMY OCHOBAHHIO
norapugma
16. Yucno e. dyskims y=e"X ee CBOHCTBa,
rpadux, qudd
17. HatypanbHsiit torapudm. OyHKIus
y=In x ee cBoiicTBa, rpadux, nudd
18. Mudd. nokazarensHoil 1
norapupMudecKoit yHKIHit
19. IlepBoobpaznas
20. Onpenenennsrit uaterpan. ®opmyia
Hrrotona-JleiibHuia
21. Breraucnenue mioniaei miockux Guryp
C IOMOUIBIO OIIPEe/IENIEHHOr0 HHTEerpaia
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28. ®opmyIIBl ABOMHOTO apryMeHTa

29. ®opMyIIbl HOHMKCHUS CTENCHA

30. IIpeobpasoBaHKe CyMM TPUTOHOMETPHICCKIX
¢yHKIUHA B IPOU3BCACHHE

31. TIpeoGpa3oBaHue NPOU3BETICHUSA B CYMMY

32. Yucoble NocieA. (onpeaeieHue, NpUMEpBL,
CBOWMCTBA)

33. Ipezen YUCIOBOH NOCIENOBATENLHOCTH

34. Cymma 6eCKOHEIHOH reOMETPUIECKOH
IPOTPECCHH

35. Ipenen GyHKUHH HA 6€CKOHEYHOCTH

36. Ipenen QyHKIMA B TOUKE

37. IpupameHue apryMeHTa, IpupameHue
GbyHKIHMH

38. OmpeeneHue IPOU3B., €€ TEOMETP. U bus.
Cwmplcn

39. AJNTOPHTM OTHICKaHHS IIPOU3BONHOM

40. BeruncieHde npou3soi. OopMyIibl
nuddepeHIIpOBaHU

41. Tpasuna gudpepeHurpoBaHHs

42. Muddepenunpopanre GyHKIHHU y=f(kx+m)
43. YpaBHeHHe KacaTeIbHOH K rpaduKy byHKIUHA
44. TlpuMeHeHye TIPOM3BOAHOM I HCCICA0BAHUA

22. O600611aronMii ypoK Mo TeMe
IMepBooOpa3Has 1 HHTETpal

23. CratucTHuecKas 00paboTKa JaHHBIX
24. TIpocreiimue BEPOATHOCTHBIE 3a/1a41
25. CoueTaHus U pa3MeIIeHUS]

26. ®opmyia 6uHoMa HproTOHA

27. CiiydaiiHple COOBITHS ¥ MX BEPOATHOCTH
28. PaBHOCHJILHOCTD YPaBHEHHI

29. O61mpe METO/bl PEIleHHs ypaBHEHUH
30. PerieHye HEPABEHCTB C OJHOM
IepeMEHHOM

31. YpaBHeHUS U HEPABEHCTBA C IBYMS
HepeMEHHBIMH

32. CucTeMbl ypaBHEHUH

33. YpaBHEHHs U HEPABEHCTBA C
mapameTpamMu

dyHKuuil Ha MOHOTOHHOCTD

TOYEK SKCTpEMyMa
46. Tloctpoenue rpaduxos GyHKImH

IPOMEXKYTKE

BCIIHYHNH

45. TIpuMeHeHue TIPOM3BOAHOM U OTBICKAHHS

47. Hau6. v HauM. 3HadeHui Henpep. -1 Ha

48. 3amaun Ha OTHICKaHUE HauO. ¥ HAUM. 3H-H

DVD auckn:

Anre6pa u Hauana anamsa 10-11 — y4eOHO-METOIUYECKUH KOMILIEKC
Aure6pa 1 Hayana aHanmu3a 11— y4eGHO-METOANYECKUH KOMILIEKC
MarTeMaTHKa- pelleHne SK3aMEHAIMOHHbIX 3324 B HHTEPaKTHBHOM PEXUME
MartemarrKa aGUTYPHEHTY - IIOATOTOBKA K MACEMEHHOMY 3K3aMEHY

I'eomerpusn:

1. [IpeameT cTepeoMeTpUH

2. AKCHOMBI CTEPEOMETPHH

3. HekoTopsle CIeACTBHS U3 aKCHOM
CTEpEOMETPUH

4. TlapasnnenbHble MPAMBIC B IPOCTPAHCTBE
5. [apasienbHOCTD TpeX NPAMBIX

6. TapasuienbHOCTh TMPAMOM H IJIOCKOCTH
7. CkpeLMBaroLIyecs npsamble

8. Yribl ¢ COHanpaBIeHHBIMH CTOPOHAMHU
9. Vsl MexIy NpAMBIMA

10. ITapayuienbpHele MI0CKOCTH

11. CeoiicTBa mapajieNbHbIX TIOCKOCTEH

1. [IpamoyronpHas CUCTEMa KOOpAUHAT B
IPOCTPAHCTBE

2. KoopauHaThl BEKTOpa

3. CBs3b MEXIy KOOpAHMHATAMH BEKTOPOB H
KOOpIMHATaMH TOYEK

4. TIpocreiiuye 3a1a4u B KOOpAMHATAX

5. Yron Mexay BEKTopamMu

6. CxanspHoe IpOU3BEICHIE BEKTOPOB

7. BpluClieHHE YTII0B MEXIY NPAMBIMH 1
IUTOCKOCTSAMH

8. LlenTpanpHas CUMMETPHS

9. OceBast CUMMETPHS




12. Terpasap

13. Iapautenenunen

14. 3agauM Ha IOCTPOEHHE CEUEHHH

15. TleprieHAUKYNAPHbIE NPSMBIC B IPOCTPAHCTBE
16. TapasienbHble NPSIMBIE, IEPICHAUKYISPHBIC
K TUIOCKOCTH

17. Tlpu3Hak nepreHauKyIIpHOCTH npsAMOM H
TUIOCKOCTH

18. Teopema O MPAMOH, NEPHIEHAUKYISAPHOK K
TUTIOCKOCTH

19. PaccTosiHKE OT TOYKH IO MJIOCKOCTH

20. Teopema o Tpex MepreHAUKyIApax

21. Yroa Mexay NpsMOii U MIOCKOCTBIO

22. JIByrpaHHbI yroiu

23. Ilpu3Hak neprneHauKyIApHOCTH ABYX
IJIOCKOCTEH

24. TIpaMoyroJbHBIA Napanieenumnea

25. TloHsATHE MHOTOrpaHHUKA

26. Ilpusma

27. Tupamupa. IIpaBuiipHas nupamMuaa

28. YceueHHasd nupamuia

29. CummeTpHs B IIPOCTPAHCTBE

30. [ToHsTHE MPaBHIBHOTO MHOTOrpaHHHUKa
31. DneMeHTH CHUMMETPHHM MPaBUIIBHBIX
MHOTOTPaHHHKOB

32. IloHarue BeKTopa

33. PaBeHCTBO BEKTOPOB

34. Cno)xeHue U BhIYUTaHHE BEKTOPOB

35. CyMMa HECKOJILKUX BEKTOPOB

36. YMHOXXEHHE BEKTOpa Ha YUCIIO

37. KoMIuiaHapHbIE BEKTOPBI

38. [paBuino napasenenyunena

39. PasyioxxeHUe BEKTOpA 110 TPEM
HEKOMILTaHAPHBIM BEKTOpaM

10. 3epkanbHas CUMMETPUS

11. ITapasnienbHbIA IEPEHOC

12. TTonsaTre MUIKHAPA

13. ITnomanas MOBEPXHOCTH LIUITUHAPA
14. TTonsTue KOHyCa

15. Ilnomaas IOBEpXHOCTH KOHYCa
16. YceueHHBIN KOHYC

17. Cdepa u map. YpaBHEHHE CHEPHI
18. B3auMHOE pacronoxeHue cdepsl 1
IIOCKOCTH

19. KacaTenpHas IJIOCKOCTB K cepe
20. IMnomrans chepsl

CAMOCTOSTEJBbHBIE
AHAJIM3A:

PABOTHI
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IO AJTEBPE HW HAYAJIAM

KopeHb n-CTEIIEHH B €r0 CBOXCTBA.
WppauuoHanbHbIE yPABHCHHS.

HppanuonansHble HepaBeHcTBa. CHCTEMBI HPPalOHANBHEIX ypaBHEHHH.

O60611eHre TOHATHS CTETICHU.
CreneHy U KOPHH.
Jlorapudm. CBotictBa JorapuMoB.

HapaJUleJIBHOCTL HpﬂMOﬂ M IUIOCKOCTH. B3ammuoe pacIooXKEeHue HpﬂMOﬁ U IIJIOCKOCTH B

MPOCTPaHCTBE.

[JapaienbHOCTh NPAMOM M IJIOCKOCTH. CBOMCTBO IUIOCKOCTH, MPOXOJISALIEH uepe3 NaHHYIO

TPAMYIO, TAPAUIENBHYIO APYTO# IIOCKOCTH.
[TapasiensHOCTh IIOCKOCTEH

TeopeMa 0 TPEX HEPIEHIUKYJIIpaX. YTom MEXLy IpSIMO¥ ¥ ITIOCKOCTBIO

[TapasuienbHOE TPOEKTUPOBAHHE
MmuoxecTBa. Oneparyy HaJl MHOXXECTBaMH.
®opMyJ1bl IBOKHOTO U TIOJIOBUHHOTO YTJIA.

Tpurosometprdeckue (Gopmyisl NpeobpasoBaHHs CyMMbl B IPOU3BEACHHE H NPOU3BENICHUS B

CYMMY.
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IIpeo6pa3oBaHne TPUTOHOMETPHICCKHIX BLIPKECHUH.

[IpocTeiiiye TPUrOHOMETPHICCKUE yPABHCHHA.

TpUroHOMETPHYECKHE YPABHCHHUSL.

O6mme cBoiicTa QpyHkuuit. IIpeobpasoBanus rpaduxoB QyHKIHMIA.
UYeTHOCTD ¥ IEPHOJUYHOCTD (YHKIIHIA.

MOHOTOHHOCTD (PYHKIMH. DKCTPEMYMBL

TMokazaTtenbHas GYHKIHA.

Jlorapudmurgeckas QyHKIHSA.

TpuronomeTpryeckue ¢yHKIHH.

OG6paTHbIe TPHTOHOMETPHIECKHE GyHKIMH.

Crenennas QyHKIMS.

Omnpezenenne npou3BoaHo#. IIpocTefimme npasuia BBIUKCJIEHUS IPOU3BOIHBIX
IIpou3BOHEIE TPHTOHOMETPHIECKUX 1 CIOKHBIX (GyHKLHH.
[eOMETPHUECKHH i MEXaHAIECKUH CMBICTL [IPOM3BOJIHOM.

[Ipoussoanas

UccnenoBanue GyHKINYM Ha MOHOTOHHOCTD M 9KCTPEMYyMBL.

[IpuMeHeHre IPOU3BOLHOM.

Haubobiiee 1 HauMeHblee 3HadeHus QYHKIHH. OKCTPEMAIIBHEIC 3a/1a1H.

BeIumcIeHME IPEAETOB YMCIOBBIX nocienosarensHocTel 1 GyHKIuH. HerpepsBHOCTE byHKIHHA.

[MousTue auddepeHnnana 1 ero NpUIoKeHI
I'padpmrueckoe pelieHre ypaBHeHUHA

OT60p KOPHEN B TPUTOHOMETPHYECKUX yPABHCHHUAX. CHCTeMBbl TPHTOHOMETPHYECKHX yPaBHEHUH.

IIpocTeifine TPUTOHOMETPHYECKUE HEPABECHCTBA.
TPHUrOHOMETPAUYECKHE YPABHCHHS, HEPABEHCTBA, CHCTEMbL.
I[TokasaTenpHBle ypaBHEeHNA. CHCTEMBI IIOKa3aTeIbHbIX ypaBHEHUH.
[Moka3zare/bHBIe HEPaBEHCTBA.

JlorapudmudecKue ypaBHEHHS H CUCTEMBL.

JlorapudmMuyecKre HepaBeHCTBA.

06006ImeHne TOHITHS MOIYIIs. Y paBHEHHS i HEPABEHCTBA C MOMYJIEM.
VpaBHeH#s 1 HEPAaBEHCTBA C [JaApaMETPOM

I'pauyeckoe peleHre HePaBEHCTB

* y‘le6H0-MeTOJII/I‘-ICCKI/Ie KOMILICKTBI:

MeToauyecKas JUTEepaTypa:
CupaBoyHbIH MaTepHaJ:

Tena BpameHus (TEKCTOBBIA U 3IIEKTPOHHBIH)

MHororpaHHuKy (TEKCTOBBIA U 3IIEKTPOHHBIH)

CripaBouHBIHA MaTepHal. Anre0pa (TEKCTOBBIH U JIEKTPOHHBII)
OcHoBHBIE GOPMYIIBI TPUTOHOMETPUH

TpuroHOMeTpHYECKHE YPABHEHHUS

[Ipasuna muddepeHEpOBaHA

PellieHre TPUTOHOMETPUIECKHX YPaBHCHHUH

NugakTHYecKnii MaTepHaJl:

MaTeMaTHdecKne TpeHaxepsl o ajnrebpe:
ApudMmerHyecKue NHCTBHS C APOOIMH
JleicTBYS CO CTENICHIMH
Pemenue ypaBHEHUH
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Pemenne HepaBeHCTB
JleficTBHS C KBaJIpaTHHIMHU KOPHIMH
@DOopMyJIBI COKPAIIEHHOIO YMHOXKEHHS

KapToukn-uHCTpYKUIHH:
Pemenue ypaBHeHM#M
Pemenvie HepaBeHCTB
CpoiicTBa cTeneHen
®opMyIBI CI0XKEHHS
DyHKIUA U UX TpaduKH
YeTHble ¥ HedeTHbIE GYHKIMU
[TeproAMYHOCTE TPUTOHOMETPUIECKUX DYHKIMH
[IpuMepH! peleH st TPUHTOHOMETPUIECKHX YPaBHEHUMH
Pemenue cucteM ypaBHEHHH
IIpupaieHue apryMeHTa i Ipupanienie QyHKIun
INonsTre MPOU3BOIHOM GYHKIMU
[Tpusnak Bo3pactanus (yObiBaHUS) QyHKIHH
Merton uHTEpBAIOB
KacarenpHas k rpadpuKy QyHKLIUH
HccnenoBanue GpyHKIMI C IOMOLIBIO IPOM3BOAHOMN U IOCTPOCHHUE MX rPaQuKOB.
HauGoneliee 1 HauMeHbIee 3Ha4eHUs QYHKIUH
[Moustue o6paTHOM HyHKIHUU
Pemrenne noxa3ateNbHBIX YpaBHEHHI
Pemrenne moxasaTebHBIX HEPABEHCTB
Jlorapudmuueckue ypaBHEHHS
JlorapudmMuyeckrie HepaBeHCTBA

Tectbl
Aunrebpa:
5. YucnoBele QyHKIHH.
11. CnoxxHast pyHKIUS U €€ TPOU3BOIHAS.
16. Onpenenenre TPUTOHOMETPUYECKHX QyHKIUH. OCHOBHBIE TPUTOHOMETPHYECKHE TOX/ICCTBA.
17. 3HaKy TPUrOHOMETPUYECKUX QYHKIMH.
28 TpuroHoMeTprYECKUe TOXKIECTBA
31. IlepBooGpa3Has
32. Beruncnenue UHTETpaioB.
33. BerunciieHue monanei miockux guryp.
34. 3amayn Ha IPUMEHEHNE UHTETpaja.
35. Ioka3zarensHas GyHKIHUS.
36. Jlorapudmuueckas GyHKIUSL.
37. Iloka3atenbHbIe U JIorapu(pMUIECKUe YpaBHEHHS ¥ HEPABEHCTBA
38. IIpousBoHas mokazaTeabHON QyHKIHH.
39. IlpousBoaHas gorapupMudeckoi GyHKIUH
40. CtenenHas QyHKIUS U €€ TPOU3BOJHASL
41. CucteMbl ypaBHEHHI U HEPAaBEHCTB.
42. CucreMbl ypaBHEHUHN
I'eomerpns:
CkpemuBaronyecs 1 napautenbusie npsmsie (1—1)
Crnoxenue BekTopoB (1 — 2)
B3auMHOe pacroioxeHue IPSIMBIX B IpocTpaHcTse (1—7)
[lepreHAUKYIAPHOCT B IPOCTPAHCTBE (2—1)
Vron Mexay HaKJIOHHOH U IJIOCKOCTBIO (2—9)
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CxangpHoe yMHOXeHHe BeKTOpoB (2—10)
JIByrpaHHbIe ¥ MHOTOrPaHHBIE YTIIIBI (2 — 2)
[Mpuzma (2 — 3)

CaoiicTBa mapamnenenunena (2 —4)

Coepa u map (2—S5)

Msororpanauku (2 — 11)

Mumaugp (1—3)

Konyc (1 - 5)

IMupamuna (1 —9)

Kaprouku-zaxanus

Anre6pa 1 Ha4aJIa aHAJIH3A:
[Ipon3BoOIHEIE TPUTOHOMETPHUYECKHX
GyHKIMIA.

KacarenpHas k rpadpuxy GyHKIHH
[TpounsBonHas B Gu3UKE U TEXHUKE.

IIpusnak Bo3pacranus (yObIBaHUS) QyHKIHH
Kputuueckue To9ky QyHKINH, MAKCUMYMBI X
MHHUMYMBI

Onpenenenue nepBoodpasHoOH

OCHOBHOE CBOWCTBO IIEPBOOOPa3HOM
[Moka3zarenbHble ypaBHEHHUS

Jlorapudmsl

IIpoBepouHbIe paboThI I1-9. IlpaBunbHas nupamMuia.

I1-1. AKCHOMBI CTEpEOMETPHH | CiiecTBUs U3 | [IpaBHiIbHBIE MHOTOIDaHHMKH.

HUX [1-10. Bextopsl.

I1-2. ITapajienbHble IPsIMBIE B IPOCTpaHCTBE. | JIeHCTBHUA C BEKTOpaMH B IPOCTPAHCTBE
[TapannenbHOCTH NPSIMOH U IIOCKOCTH. [1-11. KommianapHbIe BEKTOPBHIL.

[1-3. B3aumHOe pacronoxkeHue NpsAMBIX B [1-12. KoopauHaTh TOYKHM U KOOPAMHATHI
IPOCTPAHCTBE BEKTODA.

[1-4. [TapanenbHOCTh MIIOCKOCTEH. [1-13. CkanspHoe MpOu3BEAECHUE BEKTOPOB.
Terpasap v napajienenunen. I1-14. IBmxenus.

I1-5. IlepneHquKyIApHOCTH MPSIMO U I1-15. Humaunap. Konyec.

IUIOCKOCTH [1-16. Coepa.

[1-6. TlepnenauKyisp ¥ HaKJIOHHAsA. YTOI I1-17. O6BeM mpSIMOYTOJIBHOTO

MEXIy IPSMO# ¥ INIOCKOCTHIO napauieNnenunesa.

I1-7. AByrpanustit yron. [lepnenaukynapHocTs | O6BeM NPH3MBI M IUIHHADA.
mwrockocteit. [TpsmoyroneHeni napavtenenunesn | [1-18. O6beM nupamuas! U KOHYCA.

I1-8. ITpuzMma. [Iupamuna. O6BeM mapa ¥ wiomaab chepsl.

Kaprouku ny1st caMOKOHTPOJISt
TpuronomeTpus
Crenennast, mokasare/bHast 1 Joraprpmurdeckas GyHKIMM U UX CBOHCTBA
Jlorapugmrrdeckue ypaBHEHUS X HEPaBEHCTBA
TToxasaTeNbHbIe ypaBHEHHS U HepaBeHCTBA. CHCTEMBI TOKA3aTEIbHBIX yPABHEHUI.
Jlorapugmbl. OCHOBHBIE CBOICTBA JTOrapu(MOB.
HWppaimoHansHbIe YpaBHEHHS

®yuxmm. Cpoiicta QyHKIM
KsaipatHble HepaBeHCTBA. MeTo 1 HHTEpBaIoB.

Kaprouxu [uis1 KoppeKIy 3HaHHii 110 Kypcy aaredpbl 8-9 kiaccos
Kaprouxa Ne 1. OcHOBHOE CBOHCTBO ApoGH
Kaprouka Ne 2. Crio)xeHvie ¥ BbIMTaHUE ipo0eit ¢ oOImM 3HaMeHaTeeM
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Kaprouxa Ne 3. CroyxeHue 1 BEIUTaHKE Jpo0ei ¢ pasHBIMU 3HAMEHATEIMA

Kaprouxa Ne 4. Ymuoxerue apoGeit. Bossenenyie 1poby B CTeTeHb

Kaprouxa Ne 5. Jlenervie apodeit

Kaprouka Ne 6. CBo#iCTBa KBaIPATHBIX KOPHEH

Kaprouxa No 7. BeIHeceHre MHOMKHUTEJIS U3-TI0]] 3HAKa KOPHS

Kaprouxa Ne 8. BHeceHre MHOXUTEITS IO 3HAK KOPHS

Kaprouia Ne 9. Pelueryie HEITONHBIX KBaIPaTHBIX YPaBHCHUHA

Kaprouxa Ne 10. Pemenvie KBagpaTHBIX ypaBHEHHH 110 Gopmyie

Kaprouxa Ne 11. Permenye 4nc/ioBbIX HEpaBEHCTB

Kaprouxa Ne 12. Pa3noxeHre KBaIpaTHOrO TpeXwieHa Ha MHOXKHTEITHA

Kaprouka Ne 13. [Toctpoerue rpadka KBaIpaTiaHON QyHKIHH

Kaprouxa Ne 14. Penmre ccteM ypaBHEHUHA

Kaprouka Ne 15. ApudmerrdecKas mporpeccus

Kaprouxa Ne 16. CymMMa WieHOB api()METHYECKOA IPOrpeccuy

Kaprouxa Ne 17. I'eomeTpudecKast porpeccus

Kaprouxa Ne 18. Cymma WIEHOB TF€OMETPAIECKOH IIPOTPeCcCHy

Kaprouxa Ne 19. Cymma GecKOHEUHO yOBIBAFOIIEH TEOMETPHIECKOH POTPECCHH
Kaprouxa Ne 20 a. OCHOBHBIE COOTHOLIEHUS] MEXKTY TPHTOHOMETPHHIECKIMH byHKIIMA
Kaprouxa Ne 20 6. OcHOBHBIE COOTHOILIEHHS MY TPHIOHOMETPHIECKAMA GyHKISIMH
Kaprouxa Ne 20 B. OCHOBHBIE COOTHOLICHHS MEX/Ty TPHTOHOMETPHIECKIMHI byHKIIMU
Kaprouxa Ne 21. ©opMyIibI IPHBEICHIA

Kaprouka Ne 22. @opMyIIb! CIIOXKEHIS

Kaprouxa Ne 23. ®opmMyJbl ABOHHOIO yIia

Kaprouka Ne 24. [TpeoGpazoBaHue CyMM B IPOK3BE/ICHUA

IIpoBepounbie padoThI € 2JIEMEHTAMH TeCTHPOBAHHS

1. Ilpusma. 9. Iwwmop

2. Tlapannenenunen 10. Konyc. YceyeHHbI KOHYC.

3. Tlupamupa. 11. ITap. Cdepa. YpapueHue chepsl

4, TlpaBUNbHBIE MHOTOTPAHHHKH. 12. TIoBepXHOCTH TEI BpALLCHHUS

5. TloctpoeHue ceyeH i MHOIOrPAHHUKOB 13. OGBeMBI TEN BpallCHU

6. ITnomrams MOBEPXHOCTH MHOTOIPAHHMKA 14. CeyeHus Ten BpalLiCHUA

7. O06BeM napajuienernyea 15. Utorosoe nmoBTopeHuUe «VHOTOTPaHHIKED
8. O0OBeM MHOTOTPaHHMKOB Hrorosoe nopTopenre «Tera BpareHus»

* OMOIMOTEYHBIH (POHL.

B 6u611oTeyHbIH (GOHI BXOAAT YIEOHUKH, y4eOHO-METOqMIECKAE KOMILIEKTHI
(YMK), obecrnednBarompe OCBOeHHE ydeOHOM mgucuuruiHbel «MaremaTukay,
PEKOMEH/IOBAHHEIE WM JOMYILICHHBIE IS HCIONB30BaHMS B IPOPECCHOHANBHBIX
06pa3oBaTeIbHBIX OpraHU3alMsIX, PEealu3yIoIMX 00pa3oBaTeNbHYIO IpOrpammy
cpensero obmero obpasosanus B mpegenax ocsoerms OIIOIl CIIO Ha Gaze
OCHOBHOTO 00111eT0 06pa30BaHMsI.

OcHoBHBIE HaNMEHOBaHHE aBTOP H3naTenseTBO, 1O
HCTOYHUKH H3AaHAA
y4yeGHOE mmocobue MaremaTuka: anrebpa u | bammvakos M. M. | ML «Akanemusy,
Havala MaTeMaTHYeCKOro 2017.

aHaJIu3a, reoMeTpust: yueo.
Ui CTYH. YYpEXICHHH
cpen. npod. o6pazoBaHusl.
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y4yeGHOe mocobue

Maremaruka: anrebpa Hu
Hayajla MaTeMaTHYeCKOro
aHaIN3a, reOMETpH:
3amaunuk: y4yeb. mocobue
UIs  CTyHd. YUpeXACHHMH
cpen. mpod. o6pa3oBaHus.

Bammaxos M. .

HII «AxanemMus»,
2017.

B mpomecce OCBOEHMs MPOrpaMMbl ydeGHOW aucLMIUIMHBL «MaTemaThKay
CTY/ZIEHTBl MIMEIOT BO3MOXKHOCTB JOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepranam Io
MaTeMaTHKe, UMEIOLIIMCS B CBOGOHOM JOCTyIe B ceTd MHTepHET (3/EKTPOHHEIM
KHUraM, IpaKTHKyMaMm, TecTaM, Matepranam EI'D u 1p.)

JlomoiHUTEeILHBIE HAHNMEHOBAHHE aBTOP H3patenabcTBO,
HCTOYHNKH roj M3JaHusA
y4eOHoe mocobue Aure6pa u Hadana anammsa. 10 | Amamos IILA. u | «IIpocsemenue»
(11) k. Ip. 2014.

y4yebHOe mocobue

Anrebpa 1 Hadasa
MaTeMaTHYEeCKOTO aHaInu3a
(6azoBblit ypoBeHs). 10 i

Bammakos M.H.

NI «Axanemus»,
2014.

y4e6HOe mocobue Anrebpa 1 Hauasa Bammakxos M. | UL| «Akanemusy,
MaTEMaTHYEeCKOT0 aHaJIn3a 2014.
(6asoBsrif ypoBeHb). 11 KiL.
yue6HOe mocobue Maremaruxa: 10 x1. Céopaux | Bammaxos M.M. | U1 «Axanemus»,
3amaq: yued. mocobue. 2014.
yue6HOE mocobue Maremaruka (Kuura 1). Komsaruu IOM. | M., 2014
U JIIp.
y4e6HOe mocobue Maremaruka (Kuura 2). Komarua FO.M. | M., 2014
U IIp.

HNuTepHeT-pecypehl:

bymath.net "Best anemeHTapHas
MaTeMaruka'

fmclass.ru O6pazoBaTenbHBIA ITOPTAI
"®du3-Mar Kinacc".

college.ru paszen "OTKpBITOrOo KoJIemKa"
- "Maremaruka'.

shevkin.ru npoekt "Maremaruka. IlIxorna.

Bynmymee".

! IMucemo MumucreperBa oOpasopanus ¥ Haykd P® ot 24.11.2011 Ne MJI-1552/03 «O6

OCHAIIICHUH
000pyJOBaHHEM ».

0011e00pa30BaTeNbHbIX  YUPEKICHUH

yueOHBIM H

y4eOHO-11ab0paTOPHBIM
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Pexomenayemasi THTEpaTypa
AJISl CTYAEHTOB
Bawmaxoe MH. Martematuka: anrebpa ¥ Havajla MaTeMaTHYeCKOro aHajlnsa,
reoMeTpus: y4el. 1 CTy . yuapexaeHuii cpell. Ipod. oOpasoBaHus. — M., 2017.
Bawmaxoe M.H. Maremaruka: anrebpa ¥ Hayaja MaTeMaTH4eCKOro aHajusa,
reoMeTpus: 3ajayHuk: y4eb. mocobme A CTYA. yupexeHuii cpefl. Tpod.
obpazosanusi. — M., 2017.
Bammakos M.M. Maremarnka: anrebpa M Hadajga MaTeMaTHYECKOro aHansa,
reoMerpus: Yy4YeOHHK JUIL CTYJCHTOB Npo(eCCHOHANBHBIX ~00pa30BATEIIBHBIX
OpraHu3alyi, OCBaUBAIOIIUX npodeccud M CHENUATBHOCTH CIIO. — M.2017
Bammakos M.J. Marematuka: airebpa M Hayajla MAaTeMaTA4ecKOro aHajusa,
reomerprs: COOpHUK 33/1a4 TPOQHIIBHON HAIPaBICHHOCTH: y4e0. mocobue s
CTYZEHTOB IPO(ECCHOHANBHBIX 00Pa30BaTENbHbIX OpraHu3aliyii, 0CBanBaOIIMX
npodeccun u cremranbrocty CIIO. — M.,2017
BammvaxoB M. MaTemartuka: ajirebpa 4 Hayajaa MaTeMaTH4eCKoro aHajlnsa,
reoMeTpys: 3aqadHuK: y9e6. moco0ue s CTy/ACHTOB po¢eCCHOHANBHBIX
06pa30BaTeNBHBIX OpraHu3alui, OCBAUBAIOLINX npodeccuu U CIeNHarIbHOCTH
CIIO. — M.,,2017
BammaxkoB M.M. Maremaruka: anrebpa W Hayajga MaTeMaTHYecKoro aHajnsa,
reoMeTpHs: DIEKTPOHHBIN y9€6.- METOl. KOMIUIEKC U CTyACHTOB
NpoeCCHOHANBHEIX 00pa30BaTeNbHBIX opraHm3aIuii, OCBAMBAIONIMX IPOQeccHy 1
cnemmansaocta CITIO. — M.,2017.
Anumoe IILA. u Op. Matemaruka: anrebpa 1 Hayala MaTeMaTHIECKOro aHalisa,
reoMerpus. Anre6pa 1 Hayaia MaTeMaTUIECKOro aHaIK3a (6a30BBI U YTiyOIeHHBIH
yposrm).10—11 xnacce. — M., 2014.
I'yces B.A., I'puropses C.I'., FIBosiruHa C.B. MaremaTuka: anredpa 1 HaJana
MATEMATHYECKOT0 aHAIN3a, FEOMETPHUS: YU4eOHUK UL CTYA€HTOB
npodeccrHoHaIBHEIX 00pa30BaTeIbHBIX OpraHM3aIHii, 0CBAMBAIONINX PO(PECCHH 1
cremmansroctd CITO. — M.,2017
Amanacan JI.C., Bymysoe B.®., Kadomyes C.b. u 0p. MaremaTuKa: anrebpa U
Hadaia MaTeMaTHdecKkoro aHanusza. leomerpus. leomerpus (bazoBBIi  H
yriay6nenssiii yposan). 10—11 xnaccer. — M., 2014.
Bawmarxoe MM, MartemaTtuka. 3ajadnuk: yued. mocobue I CTYX. yUpeXXICHUN
cpei. mpod. oGpasosanus. — M., 2017.
Bawmaxoe M.H. Marematika. DIeKTPOHHBIA yue0.-METOA. KOMILIEKC IJIA CTY[.
yapexieHuit cpell. npod. o6pasoBaHu. — M., 2017.
Bawmaros M.H. MaTeMaTuka (623081t yposens). 10 xacc. — M., 2014.
Bawmaxoe M.F. Matemaruxa (6a30Bbii yposens). 11 kmacc. — M., 2014.
Bawmaros M.H. Anre6pa u Hauana asanusa, reometpust. 10 kimace. — M., 2013.
Bawmaros M. Maremaruka (6a3oBslit yposers). 10 xnacc. COOpHHUK 3a/1a4: yue0.
mocobue. — M., 2008.
Bawmaxoe M.HF. Marematuka (6asoBsiit yposerb). 11 xiacc. COOpHUK 3a71at: yueO.
nocobue. — M., 2012.
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I'yces B.A., I'pucopves C.I., Heoneuna C.B. Marematuka uis npodeccuit u
CIIENMANBHOCTEH  COLMATEHO-OKOHOMIYECKOT0  IIPOGMILS: y4eOHUK Ui CTYyI.
yupesxIenuii cpes. Ipod. 00pasoBaHHsA. — M., 2017.

Konsizun FO.M., Txauesa M.B, @edeposa H.E. u Op. MaTemaTHKa: anrebpa 1 Hayana
MaTeMATHUECKOro aHanu3a. Anrebpa ¥ Havyajia MaTeMaTHieCKoTo aHauu3a (6a30BBIA
¥ yriy6aeHHsIi ypoBHu). 10 kinace / o pen. AB . XKmxuenko. — M., 2014.

Konsizun FO.M., Txaueea M.B., ®edeposa H.E. u op. MaTemaTnka: anreOpa ¥ Havaja
MaTeMaTH4ecKoro aHanusa. Anredpa ¥ Havajla MaTeMaTHIeCKOro aHajln3a (6a30BBIH
1 yriy6ieHnbli ypoBHH). 11 xiace / oz pen. AB.Xmwxuenko. — M., 2014.

Jlns mpenogaBaTeie

06 o6pazoBanmy B Poccuiickoit Oenepanyu: dbenep. 3aKOH OT
29.12. 2012 Ne 273-®3 (B pen. PenepanbHbIX 3aKOHOB OT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-@3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ usMm.,
BHeceHHBIMM PenepalbHBIM 32aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, c m3m. ot 19.12.2016.)

ITpuka3 MUHHCTEpPCTBA 00pa30BaHUA U HAyKH P® ot 29.12.2014 Ne 1645 «O
BHecenny m3MeHenuii B ITpuxas MunucrepcTBa 00pa3oBaHUA M HayKH Poccuiickoi
Oepepammu or  17.05.2012 Ne 413 «“O6 yTBep)KACHHH (enepaibHOro
FOCY/IAPCTBEHHOr0 00pa3oBaTebHOr0 CTaHAapTa CPEIHEro (monHOTO) OOIIETO
00pa3oBaHus ».

IIpuka3 MuHuCTepCTBa 00pa30BaHMA ¥ HAyKH P® ot 31 mexabps 2015 . N
1578 "O BHeCeHHH W3MeHeHHit B helepalbHblil FoCy1apCTBEHHBIA 00pa30BaTeNbHBIA
CTaHIapT cpexHero obmero o6pasoBaHus, yTBEpKIEHHBII NpuKasoM MuUHHECTEPCTBa
oGpasosanus U Hayku Poccmiickoit Qezepanyy ot 17 mas 2012 . N413.

ITpuxas MuHucTepcTBa 00pa3soBaHHA W HAyKH P® or 17.05.2012 Ne 413 «O6
yTBepXKIeHu (eaepanbHOro  ToCyaapCTBEHHOI0 00pa30BaTeNBHOIO CTaHIAPTa
cpeaHero (MoHOro) o6mero 06pasoBaHUD).

[TuceMmo JlemapTaMeHTa TOCYJApCTBEHHON IOIMTHKA B cdepe HOATOTOBKH
pabounx kaapos u JIIIO MunucrepcTsa oGpasoBanus 1 Hayku P® or 17.03.2015 Ne
06-259 «PexoMEeHaLMH 110 OpraHU3aliy I0JIyIeHUs CPeIHETO ob6mero o6pasoBaHus
B Tpesielax OCBOSHHMs 00pa3oBaTelbHBIX MPOTPaMM CPEJHEro 1po¢eCcCHOHAIBHOTO
oGpa3oBanus Ha 0a3e OCHOBHOrO 00miero 06pa3oBaHys C y4eToM TpeboBaHMH
be/lepaNbHEIX [OCYHapCTBEHHBIX 00pa30BaTeNbHBIX CTaHAAPTOB M H0JTy4aeMon
npodeccruy Wk CIENUATbHOCTH CPEHETO 1podecCHOHATFHOT0 06pa3oBaHUA».

I[IpuMmepHas OCHOBHas 00pa3soBaTenbHas IpOTpaMMma  Cpe/IHETo ofiiero
obpasoBaHus, ONOOpEHHas PpEIICHHEM denepanbHOro  y4eGHO-METONUMIECKOTO
0GbeIUHEHHS 110 061eMy 06pa3oBaHHIO (IIPOTOKO OT 28 MIOHS 2016 1. Ne 2/16-3).

Bawmaxoe M.H. MareMaTtnka: KH. Ui IperofaBaTelia: METOM. nocobdue. —
M., 2013

Bawmaxoe M.HU., L[uizanoe LII.H. Metonudeckoe rnocobue g MOATOTOBKH K
EID. —M,, 2014.

HUHTEPHET-PECYPCHI:
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www.fcioreduru  (MHdOpManvoHHBle, ~ TPEHUPOBOYHBIE ~ M KOHTPOIBHBIC
- MaTepualbl). www.school-collection.eduru  (Eaumas —KomieKkmud — LHbPOBBHIX

06pa3oBaTeNbHBIX PECYPCOB).




