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2020

Pabouast mporpamma ydeOnou mucruminabl [1J[.01 Maremaruka (6a30BbIif
ypoBeHb)  pa3paboTana Ha ocHOBe DeneparbHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIAPTa CPEAHETO MPOPECCHOHATBEHOTO 00pa30BaHus 110
CHEIUATbHOCTH 15.02.15. Texnonorus  MeTamwioo0padbaTHIBAIOIIETO
MIPOM3BOJICTBA, YTBEPXKJICHHOTO IPHUKa30M MHUHHCTEpPCTBA OOpa3oBaHUs U



Hayku P® ot 9 nmexabps 2016 . N 1561, deaepanbHOro rocyaapCTBEHHOTO
00pa3oBaTenbHOTO CTaHJapTa CPEIHETO oO1ero oOpazoBaHus,
YTBEPXKIAECHHOIO MpUKa3oM MuUHHCTEpCcTBAa 00pa3oBanus W Hayku PD ot 17
Mmas 2012 r. Ne 413 (c u3MeHEHUSIMU | JAOTIOTHEHUSIMU OT 29 nekabps 2014 r.,
31 npexabps 2015 r., 29 wrons 2017 r.), nOpuMepHO OCHOBHOM
o0pa3oBaTenpHON TPOTrpPaMMBbI CPEHETO 00IIero oOpa3oBaHUs, OJ0OPEHHOM
penieHreM QenepaibHOTO Y4eOHO-METOANYECKOTO O0bETUHEHHS TT0 00IIeMy
oOpa3oBaHuio, TpoTokod oT 28 wuioHa 2016 1. No 2/16-3, mpumepHO#
MporpamMMbl  00IIe00pa30BaTEIbLHON yUeOHOW MUCIMIUIMHBI «MatemaThka
JUTsl IPO(PECCUOHANIBHBIX 00pa30BaTENbHBIX OpraHu3aliii, pEeKOMEHJ0BAaHHOM
denepanbHbIM rOoCyJ1apCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHBId HHCTUTYT pa3BUTHsI 0OpazoBanus», 2015 r.

Opranmsamus-pazpadotank: ['BIIOY MO «CepnyX0OBCKHI KOJIIEIK»

Pa3paboTuuk:

CusnoBckass Haraness BanepbeBHa, npenonasareis ['BIIOY MO
«Cepryx0BCKUN KOJUIEIN))
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MNOSICHUTEJIBHASA 3AITUCKA

[Iporpamma o0meoOpa3oBaTenbHOM yueOHOM mucnumimHa [1J[.01 Maremaruka
npenHasHaueHa s uzydenus mareMatuku B BIIOY MO «CepnyxoBCKUI KOIIEIK.

[Iporpamma  paspaborana Ha ocHoBe DexepaqbHOrO  TOCYAAPCTBEHHOTO
0o0pa30oBaTeNpHOTO  CTaHAapTa CpeaHEro  MpodecCHOHAIBHOTO  00pa3oBaHUs IS
cneunanbHoctn  15.02.15. TexHonorus MeTamuioo0padaThIBAIOIIETO MPOU3BOJCTBA H
IPUMEpPHOI TporpaMMbl 00IIe00pa30BaTeNbHON Y4eOHOH AMCHMIUIMHBI «MaTeMaTHkay,
pekoMeHJ0BaHHOH ~ DenepanbHBIM  TOCYAApPCTBEHHBIM  aBTOHOMHBIM  yUPEKACHUEM
«DenepanbHbIil HHCTUTYT Pa3BUTHUS 00Pa30BaHUSDY.

Conepxkanme nporpamMMbl «MaremMaTuka» HalpaBiIeHO Ha JOCTHIKEHHUE CIICTYIOIINX

HeJIei:

. obecnieueHre  cHOPMHPOBAHHOCTH  MPEJACTABICHUA O  COIMAIBHBIX,
KYJIbTYPHBIX U HCTOPHUYCCKUX (l)aKTOan CTAaHOBJICHUA MaTCMAaTHUKU,

. obecnieueHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO H
MAaTEMATHYCCKOI'O MBIIIJICHU A,

. obecrieyeHrne cHOPMUPOBAHHOCTH YMECHUN NMPUMEHSTh TMOJTYYCHHBIC 3HAHUS
MIPH PEUICHUU Pa3IMYHBIX 3a/1a4;

. obecriedyeHre CPOPMHUPOBAHHOCTHU TPEACTABICHUNA O MaTEeMaTHKE KaK 4acTH

00IIIeYeTIOBEYECKON KYIbTYPhI, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIOLIEM OIUCHIBATH U
M3Yy4aTh pealIbHBIC MPOIIECCHI U SBIICHUS.

B mporpammy BKJIIOYEHO COJEpKaHWE, HANpPaBIEHHOC HAa (QOPMHUPOBAHUE Y
CTYJCHTOB KOMIICTEHIIUH, HEOOXOoAMMBIX sl kauecTBeHHOro ocBoeHus OIIOIT CITO na
0a3e OCHOBHOTO OOIIETr0 0Opa30BaHUS C MOIYYCHHEM CPEAHETO OOIIero oOpa3oBaHMS IS
cnerpanbHocT 15.02.15. TexHomorus MeTaioo00padaThIBaIOIIETO MPOU3BOICTBRA.



OBIIAS XAPAKTEPUCTUKA YYEBHOW JUCHUIIJINHBI «MaTtemaTuka:
ajiredpa ¥ HaA4YaJIa MaTeMaTHYECKOr0 aHAJIU3Aa; TreOMeTPHs»

Maremaruka sBisieTcs pyHIaMEHTAIbHON 0011e00pa3oBaTeIbHON TUCITUTLTMHON CO
CIIOKHBIIUMCS YCTOWYHMBBIM COJIEP)KAaHHEM W OOIIMMH TpPeOOBaHUSIMU K IOATOTOBKE
00yJarommxcs.

N3ydeHnne wmareMaTWKu Kak MNpOQMILHON 00IeoOpa3oBaTebHON — yd4eOHOU
JTUCIUTIIMHBI, YYUTBHIBAIOMIEH CIENM(PUKY OCBAaWBACMBIX CTYACHTAMHU CIICIHAIBHOCTH
15.02.15. TexHomorusi MeTauI000padaTEIBAIOIIETO IIPOMU3BOJICTBA, 00ECIIEYNBAETCS:

. BBIOOPOM PA3TMYHBIX MOJX0JI0B K BBEJCHUIO OCHOBHBIX MTOHSATHH;

. dbopMHUpOBaHHEM  CHUCTEMBI  YYEOHBIX  3aJaHUN,  OOCCIECUYMBAIONIUX
3¢ peKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

. oOoraimeHreM CHeKTpa CTWIeH ydeOHOW JAEATeTbHOCTH 33  CYeT
coriraCoBanusd C BeAYIIUMHU ACATCIBHOCTHBIMU XAPAKTCPUCTHKAMU CIICIINAJIBHOCTHU
15.02.15. TexHonorusi MeTai000pabaTHIBAIOIIETO MPOU3BOACTBA

[IpodwmnbHas cocraBisromas OTpakaeTcsi B  TPeOOBAaHHMSIX K  IOATOTOBKE
o0yyJaroImuxcs 4acTu:

. obmieil cucTtemMbl 3HAHUN: COAEp)KATENIbHbIE NPUMEPHl HCHOJIb30BAHUS
MaTeMaTHUYeCKUX e U METOJI0B B IPO(ECCUOHAIBHON AEATEIbHOCTH;

. YMEHUIl: pa3iuuue B YpOBHE TPeOOBAaHHUN K CIOXHOCTH NPUMEHSIEMBIX
AITOPUTMOB;

. [IPAKTUYECKOI'0 HCIIOJIb30BAHUSI TNPUOOPETEHHBIX 3HAHUM U yYMEHHM:

HMHUBUAYAIBHOIO Y4€OHOIO OIbITa B IOCTPOEHUU MAaTEMAaTUYECKUX MO/IEJIEH, BBITOJIHEHUN
HCCIIEI0BATENbCKUX IIPOEKTOB.

Conepxanue y4eOHOW IUCIHMILUIMHBI Pa3paboOTaHO B COOTBETCTBHM C OCHOBHBIMH
COJIep KaTeJIbHBIMU JIMHUSAMHU 00y4EHUS] MaTeMaTHKe:

o anredpanyeckas JIMHUS, BKIIIOYAIOLIasi CUCTEMATHU3alMI0 CBEACHUN O Unciax;
M3Y4YeHHE HOBBIX M 0000IleHHME paHee H3Y4YEHHBIX olepanuil (BO3BEJEHHE B CTEIEHb,
U3BJICUEHUE KOPHS, JOrapu(pMHUpPOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC M 00paTHBIE
K HUM);

J W3Y4EHHE  HOBBIX  BHJOB  4YMCIOBBIX  BBIp@XKEHUH U GopMyT;
COBEPLICHCTBOBAHNE NIPAKTUYECKUX HABBIKOB U BBIUMCIMTEIBLHON KYJIbTYPBI, PACIIUPEHUE U
COBEpPILEHCTBOBAHHE aJIre0pandeckoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOM HIKOJIE, U
€ro MPUMEHEHHUE K PEIICHUI0 MaTEMATUYECKUX U ITPUKIIAIHBIX 3a7a4;

J TEOPETUKO-(QYHKIIMOHANbHASL JIMHUS, BKJIIOYAIONIAs CHUCTEMATHU3alMI0 U
pacuiMpeHre CBeAeHUH O (QYHKIUAX, COBEpPLICHCTBOBAHUWE TpaUUecKuX yMEHHI;
3HAaKOMCTBO C OCHOBHBIMHM HJESIMM W METOJAAMU MaTeMaTHYECKOro aHaiu3a B oObeme,
MO3BOJIAIONIEM  MCCENOBaTh  BJEMEHTapHble (YHKIMM UM pemaTrb IpocTeuiIne
reoMeTpuuecKkue, hu3nyeckue u Apyrue NpuKIaaHble 3aJauu;

. JUHUS YpaBHEHMM M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHHUU W
UCCIIE/IOBAHUM MaTeMaTHYeCKUX MoJIeNIel, TMepeceKaromasics ¢ anreOpanyeckod M
TEOPETUKO-(PYHKIIMOHAIBHON JTUHUAMU W BKIIOYAIONIAsl Pa3BUTHUE M COBEPIICHCTBOBaHME
TEXHUKU aireOpandyeckux MpeoOpa3oBaHUN Ui pEIIeHUs YpaBHEHUN, HEPaBEHCTB H
cucreM; (GOpPMUPOBAHHE  CIIOCOOHOCTH  CTPOMTH M HUCCIENOBaTh  MPOCTEHIINE



MaTeMaTHYeCKUe MOJETU TpU pElIeHWH NPUKIAIHBIX 3a7ad, 3a7ad W3 CMEXHBIX U
CHelHabHBIX AUCLUUILINH,

J reoMeTpuyecKass JIMHMS, BKIIOYAIOLas HArJsIIHbIE MPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax M HU3Y4YeHHE HX CBOWCTB, (OPMUPOBAHHE U pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpaXEHUsI, Pa3BUTHE CIIOCOOOB T'€OMETPUUYECKUX H3MEpPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOAOB Ul PEIICHUS MaTeMaTHMYeCKUX M MPHUKIAIHBIX
3ajay;

J CTOXAaCTHYECKas JIMHUSA, OCHOBaHHAsI Ha pPa3BUTHH KOMOMHATOPHBIX YMEHUH,
MIPEJICTAaBICHUM O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX OKPYKAIOILIEro MUpA.

MECTO YYEBHOM JJUCIIUILJIMHBI B YYEFHOM ILJTAHE

VYuebnas nucuuminHa «MatemaTuka: anredpa 1 Hayajla MaTeMaTHYECKOTo aHaIN3a,
reOMETpHs» SBISIETCA Y4eOHBIM MpeIMETOM O00S3aTeNbHOW IMPEeIMETHON obiacTtu
«Marematuka u nadopmarukay OI'OC cpennero odmiero oopasoBaHus.

VYyeOnas aucuumiuHa «MaTemaTtukay u3ydaercs B 00IIe00pa3oBaTEIbHOM ITUKIIE
yuebnoro miuana OIIOIT CIIO na 6a3e ocHOBHOro o0uiero oO6pa3zoBaHMs € MOJYyYCHHEM
cpemHero  obmero  oOpasoBaHus 1o crnenuanbHocTH  15.02.15. TexHomorus
MeTa1000pabaThIBaOIEr0 IPOU3BOJICTBA




PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIIATIIMHBI
OcBoenue conmepxaHusi ydeOHOM mucuMIUIMHBL «MaremaTuka»  oOecreuynBaeT
JOCTUKEHHUE CTYJIEHTaMU CIEAYIOLUX Pe3y1bmamog.
* JIUYHOCMHDBIX.

c(OpPMHPOBAHHOCTD MPEJCTABICHUN O MaTEMAaTHKE KaK YHUBEPCAIIbLHOM SI3BIKE
HAayKH, CpCACTBC MOACIUPOBAHUA SIBICHUM H nmponeccoB, HACAX W METOHAX
MaTeMaTUKH;

MOHMMAaHHWE 3HAYMMOCTU MAaT€MaTUKH U HAyYHO-TEXHHUYECKOIro Iporpecca,
c(OpMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKe KaKk K YacTH OOIedesoBeuecKon
KYJIbTYpbl uepe3 3HAaKOMCTBO C HCTOpPHEH pa3BUTHUsS MaTeMaTHKH, 3BOJIOLUEH
MaTeMaTHUYECKUX UJIEH;

Pa3BUTHC JIOTMYCCKOIO MbBIIUICHHWA, MPOCTPAaHCTBCHHOI'O B006pa)K€HI/I5I,
QITOPUTMUYECKON KYJIbTYpbl, KDUTUYHOCTH MBIIUICHUS HAa ypPOBHE, HEOOXOIMMOM
Ui Oynyuiel nmpoecCHOHAIBHON NesITeIbHOCTH, I MPOAOIDKEHHUST 00pa3oBaHus U
camMo00pa3oBaHus;

OBJIaJICHUE MATEMAaTUYECKUMHU 3HAHUSMU U YMEHHUSAMHU, HEOOXOJUMBIMU B
MOBCEIHEBHOM KU3HU, U1 OCBOCHHS CMEXHBIX €CTE€CTBEHHOHAYYHBIX TUCIUILIAH U
JTUCIUILIAH MPOo(eCCHOHANBHOTO IIUKJIA, IS oMydyeHus: oOpa3oBaHUs B 00JaCTsIX, HE
TpeOyIOMMX yrIyOJIeHHOW MaTeMaTH4eCKON MOTOTOBKY;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CAaMOOOpPa30BaHUIO,
Ha MOPOTAKCHUU Bceit JKU3HH, CO3HATCIbHOC OTHOIICHHUEC K HCIPCPLIBHOMY
00pa3oBaHWIO KakK YCJIOBHIO YCICIIHON MNPOPEcCCHOHAIBHOH ©  OOIECTBEHHON
JeSITEIIbHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON TBOPUYECKOM U OTBETCTBEHHOM
JEeSITEIIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHON padoTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-NCCIeN0BaTEIbCKON, MPOSKTHOM
" IPpYyrux BUJax ACATCIbHOCTU,

OTHOLIICHUEC K HpO(l)CCCPIOHaJII)HOfI ACATCIIBHOCTH KaK BO3SMOXXHOCTH Y4aCTHA B
PEIICHUN JIMYHBIX, 06III€CTB€HHBIX, TOCydapCTBCHHBIX, O6HIGHaIII/IOHa.TII>HBIX
npo0Jem;

* MmemanpeomemHovix:

YMEHHE CAMOCTOSATEIBHO ONPENENSTh eI JESATEIBHOCTH U COCTaBIATh
IJIaHbl  JESATENbHOCTH; CaMOCTOSITEIBHO  OCYHIECTBISATb, KOHTPOJUPOBATh U
KOPPEKTUPOBaTh JEATENbHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIE pECYpChl IS
JOCTHIKEHUS TOCTABJICHHBIX IIeNIell W pealu3alliy TUIaHOB JIEATENbHOCTH; BHIOMPATH
YCIICHIHBIC CTPATCTHUHU B PA3JIMUYHBIX CUTYyaAllUAX,

YMEHHME NPOAYKTHMBHO oOOIIaTbcs W B3aUMOJIEHCTBOBaTbL B  IpoLEcce
COBMECTHOM ACATCIIBHOCTH, YUUTBIBATE IMO3UIUU APYTUX YYACTHUKOB ACATCIIBHOCTH,
s dexTrBHO pazpemaTh KOHOIUKTHI;

BIIQJICHWE HAaBBIKAMU TIO3HABATENHHOW, Y4eOHO-HCCIEIOBATEIbCKON U
NPOEKTHON J1eATeNbHOCTH, HaBbIKAaMM pa3pellieHuss mnpodieM; CHocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PEHICHUs MPAKTHUYECKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOJIOB TIO3HAHNUS;



TOTOBHOCTb M  CIOCOOHOCTH K  CaMOCTOSTEIbHOM  HWH(OpMaAIMOHHO-
MO3HABATEJIbHOW AESATEIbHOCTH, BKIIIOYAash YMEHUE OPUEHTHPOBATHCA B Pa3IUYHbBIX
UCTOYHUKAX  HMHPOpPMAIMHM, KPUTUYCCKH OILCHHWBATh W  WHTEPIPETHPOBATH
uH(MOPMAIIHIO, TIOTYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

BJIAJICHHUE SI3bIKOBBIMU CPEACTBAMM: YMEHHUE SCHO, JOTMYHO U TOYHO H3Jararb
CBOIO TOUYKY 3pPEHHUSI, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

BJIQJICHUE HaBBIKAMH  IIO3HABATEIIbHOW  pedJeKCMM KaK  OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUM M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI,
rpaHull CBOETO 3HAHMS M HE3HAHMS, HOBBIX MTO3HABATEIbHBIX 3aJ1a4 U CPEJCTB ISl UX
JIOCTHKCHMUS,

1EJICYCTPEMIICHHOCTh B IMIOUCKAX M MPUHATUHU PEIICHHI, COOOPa3UTEILHOCTh U
WHTYHUIUSI,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CIOCOOHOCTH
BOCIIPUHUMATh KPAaCcOTy U TAPMOHUIO MUPA;

®  NpPeoOMemHbIX:

cOPMUPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKE KaK 4YacTH MHPOBOM
KYJIbTYpbl U MECT€ MaTEMaTHKH B COBPEMEHHOW ITMBUIIM3AIMH, CIOCO0AX OIMUCAHUS
SIBJICHUH peabHOTO MUpa HAa MAaTEMaTUYECKOM SI3BIKE;

cOPMUPOBAHHOCTh TPEJACTABJICHUH O MaTEMaTHYECKHX TMOHATHIX Kak
BAKHEUILIMX MaTEeMaTHYECKUX MOJENSIX, NO3BOJISIIOUIMX ONUCHIBATh U M3y4aTh pa3HbIC
MpOLECChl M SABJICHUA; IOHMMAaHHWE BO3MOXXHOCTHM aKCHOMATHYECKOI'O IOCTPOCHUS
MaTeMaTUYECKUX TEOPHIl;

BJIAJICHUE METOJAaMHU JI0KA3aTEIbCTB M QJITOPUTMOB PEIICHUS, YMEHHE HX
MIPUMEHSATD, IPOBOJUTH JI0KA3aATEIIbHBIE PACCYKIICHUS B XOJE PEIICHUA 3a/1a4;

BJIQJICHUE  CTAaHJAPTHHIMM  MPUEMAMH  PEIICHHUS]  PANHOHAIBHBIX  H
HPPALIMOHANIBHBIX, TOKA3aTeNIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKHX YPAaBHEHHUH WU
HEPABEHCTB, UX CHUCTEM; MCIOJIB30BAHHE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
YHUCJIe JIJIS TOMCKA MYyTH PEIISHUs U WUTFOCTPAIIMK PEUISHUs] YpaBHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHATHUSAX MATEeMAaTUYECKOTO
aHallM3a U MX CBOWCTBAaxX, BIQJICHHE YMEHUEM XapaKTepHU30BaTh MOBeICHUE (PYHKIIHA,
WCIONBb30BAHUE TMONYYEHHBIX 3HAHUM JUIsl ONMCAaHUS W aHalIM3a pealbHBIX
3aBHCUMOCTEM;

BJIAJICHUE OCHOBHBIMH TOHATHSIMH O IUIOCKUX W  MPOCTPAHCTBEHHBIX
TeOMETpUYECKNX (Urypax, MX OCHOBHBIX CBOWCTBAaX; C(POPMUPOBAHHOCTH YMEHHS
pacro3HaBaTh T€OMETpUYEeCKHe (DUTYpHI Ha YEpTEkKax, MOJEISIX M B PEaTbHOM MUDE;
MIPUMEHEHUE W3YyYEHHBIX CBOWCTB TeoMeTpuyeckux (uryp u Gopmyn s pemieHus
F€OMETPUYECKHX 3a/1a4 U 33]a4 C MPAKTHUYECKUM COJIepKaHUEM;

cOPMHUPOBAHHOCTh TMPEJCTAaBICHUA O TIpolleccaX M SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHUPE,
OCHOBHBIX TMOHSTUSAX JJIEMEHTApHOW TEOPUU BEPOSITHOCTEW; YMEHHH HaXOJIUTh U
OIICHUBATh BEPOSTHOCTH HACTYIJICHUS COOBITUH B TMPOCTEHINNX MPAKTHUYECKUX
CUTYyaIMsIX ¥ OCHOBHBIC XapaKTEPUCTUKH CIyYalHBIX BEINYHH,

BJIaJICHUE HABBIKAMH KCIIOJIb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM IpH
pELICHNH 3a]1a4.



COJEP)KAHUE YYEBHOM TUCITATIIUHBI
BBEJIEHUE
MaremaTika B HayKe, TE€XHUKE, YKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSX H
IIPAaKTUYECKOW JAesaTeNbHOCTU. llenu M 3agauM M3ydyeHus MaTEeMaTUKU IIPU OCBOCHUH

cneruanbHocty 15.02.15. TexHonorus MeTaw1000padaTeIBAIOIIEr0 IMIPOU3BOACTBA
AJITEBPA

Pazeumue nonamus o uucne

Lenble u pauvoHanbHble uyucina. JledcTBuTtenbHble uwucna. [lpubnusicenHvle
sviuucnenusi. Komnnexcnvie uucia.

Ilpakmuueckue 3anamus.

Apudmernueckue IeiCTBUS HAJl KOMIUIEKCHBIMU YHCIaMH.

KOPHU, CTEIIEHU U JIOT'APUOMEBI

Kopuu n crenenun. KopHu HaTypanbHOHN CTENEHU U3 YUCIa U UX cBoicTBa. CreneHn
C palMOHaJIbHBIMU IIOKa3aTelasiMH, uX cBoiicTBa. CrTeneHM ¢ JEHCTBUTEIbHBIMU
nokasarensiMu. Ceoticmea cmenenu ¢ OelcmeumenbHulM HOKA3AMeNeM.

Jlorapudm. Jlorapudpm uymcaa. OcHOBHOE IorapupmMu4eckoe TOXKAECTBO.
Jlecsituunbie 1 HaTypanbHble norapudmsl. [IpaBumna aeiictuii ¢ morapudmamu. Ilepexon
HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajredpanmyecKux BbIPAKEeHUI. [IpeobpazoBanue
palMOHANBHBIX, HPPANMOHAIBHBIX CTEMEHHBIX, IOKA3aTENbHBIX W JIOrapu(PMUYECKUX
BBIPaKCHU.

Ilpakmuueckue 3anamus.

[IpeoOpa3oBanue BeIpaXKEHU, COACPIKAINX CTEIICHH.

Perenne nokasaTenbHbIX YpaBHEHUI.

Pemenue norapudmuueckux ypaBHEHHIA.

Pemenne nokazarenbHbIX U JOrapu(GMUUECKUX YPAaBHEHHUI U HEPABEHCTB.

OCHOBBI TPUTTOHOMETPUU

OcHoBHble moHATHS. PanuanHas Mepa yrna. BpamartenbHoe nsuxenue. CuHyc,
KOCHHYC, TAHT€HC U KOTAaHT€HC YUCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

@opmynsl npuBeneHus. PopMyibl cioxeHus. PopMynsl yaBOCHH. Dopmyibl
NOJIOBUHHO20 Yd.

[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHU N

[Ipeobpa3oBanre CymMMBbl TPUTOHOMETpPUUYECKUX (GYHKIUHA B TMPOU3BEIECHUE U
MIPOU3BEACHUS B CYMMY. Buipasicenue mpucoHomempuieckux QyHKyuil yepe3 MaHeeHc
NOJIOBUHHO20 ap2yMeHmd.

Tpuronomerpuueckre ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreiimue TPUTOHOMETPUYECKHE YpaBHEHUSI. Ilpocmeriwue
MmpucoHoMempuyecKue HepaseHcmed.

OOpaTHble TpUroHOMETpUYeCKre QYHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus.

Pemienne ynpaxkHeHuWid Ha  yOPOLIEHUE TPUTOHOMETPUYECKHUX  BBIPAXKECHUU.
(OcHOBHBIE  TPUTOHOMETPUYECKHE  TOXKIECTBA, (OPMYJIBbl  CIOXKEHHS,  YIBOCHUS,
npeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIHI B TPOU3BEACHUE, TPe0Opa3oBaHNe
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MIPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKIIUHA B CyMMY.)
Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH.
IIpocreiie TPUrOHOMETPUYECKHAE HEPABEHCTBA.

®VYHKINU, NX CBOMCTBA U TPA®HKU

@yukuuu. OOnacTe ompeneneHus: U MHOXECTBO 3HaueHMid; rpaduk (yHKIHH,
noctpoeHue rpaduKoB GyHKIMH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMH.

CeoiictBa (pyHKuMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYECHHOCTb,
NEPUOUYHOCTh. [IpOMEXYTKM BO3pacTaHHs W YOBIBAHHS, HaWOOJbIee W HAUMCHBIICE
3HA4YCHUs, TOUKH dKcTpemyMma. ['paduueckas naTepnperanus. [Ipumepsl GyHKIIMOHATBHBIX
3aBHCUMOCTEH B peEaJbHBIX MpolleccaX W SBICHUSX. ApU(METHUYECKHE OIlepanuyd Hal
GyHKIUSMU.

Crnoxnas pyHKuMs (KoMrno3uus). [lonsamue o HenpepviHocmu GyHKYUU.

Oo6patubie pyHkuuu. Obnacmv onpedeieHuss u 0061ACMb 3HAYEHUL O0OPAMHOU
@yuxyuu. I paghux obpamnou ¢hynxyuu.

CreneHHble, MOKa3aTeJbHbIE, JOrapupMuUecKne 1 TPUTOHOMETPHYECKHe
pyHkumnm.

OOpatnbie Tpuronomerpuueckue ¢pyHkuu. OnpenerneHus GyHKIMNA, UX CBOHCTBA U
rpaduKH.

[IpeoOpazoBanus rpadukos. [lapamienbHbI MEPEHOC, CHMMETPHUS OTHOCHTEIHLHO
oceld KOOpIWHAT W CHUMMETPUS OTHOCHUTEIIBHO Havajla KOOPAWHAT, CHMMETpPHS
OTHOCHUTEIILHO MPSMOM Y = X, paCTsHKCHHE U C)KAaTHE BIOJIb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamus.

[Ipeo6pazoBanus rpaduka QyHKIIHH.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

ITocnenoBaresibHOCTH. CnocoObl  3amaHuss U CBOMCTBAa  YHCJIOBBIX
MIOCJIE0BATENBHOCTEN.

Ilonamue o npedene nocredosamenvrocmu. Cywecmeoganue npeoeia MOHOMOHHOU
oepanuuenHou nocredosamenvrHocmu. CyMMUpOBaHHE IMOcienoBaTeabHOCTeH. beckoHeuHo
yOBIBarOIIasi FeOMETpUYEcKas Mporpeccus 1 ee cymma.

Ipoussonnas. IlonsTe o0 nNPOM3BOAHON (QYHKIHMH, €€ TEOMETPUUECKUH U
¢u3nueckuil cMbICi. YpaBHEHHE KacaTelbHON K rpaduky pyHkuuu. [IponsBoiHbIE CYyMMBI,
pa3HOCTH, MPOU3BEACHUS, YacTHble. [IpOM3BOAHBIE OCHOBHBIX AJIEMEHTApHBIX (PYHKIIHH.
[IpuMeHneHne TPOU3BOJHOM K HCCICIOBAHUIO (DYHKIIMH H TMOCTPOCHUIO TpaduKoB.
IIpouseoonvie 0bpamuol GyHKYUU U KOMROIUYUU PYHKYUU.

IIpumepsl UCIIONIB30BaHMS TPOU3BOIHOM JUIsl HAXOKICHHS HAWITYUIIEro PEIICHUs B
NPUKIAAHBIX 337a4dax. BTopas mpou3BojHas, ee TeOMEeTpUUYECKU U (PU3NYECKHHA CMBICII.
HaxoxxaeHue ckopocTu Juts Iporecca, 3alaHHoro (opMysioi 1 rpaduKkoM.

IlepBooOpa3nass m wmHTerpaJ. IIpuMeHeHHe oONpeneneHHOro MHTErpana s
HaXOXJCHUS IUIOMIAAu KpUBONMHEWHON Tpaneuuu. Popmyna Herorona—IleitoHuma.
[Ipumepsl npuMeHeHHs HHTErpaja B QU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus.

[Ipenen mocnenoBaTEIbHOCTH.
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HccnenoBanue GyHKIIMH € TTOMOIIBIO TPOU3BOTHOM.
Haxoxaenne HauboIbI1ero 1 HaMMEHbIIEro 3Ha4YeHU QyHKIUY.
YPABHEHUA N HEPABEHCTBA

YpaBHeHusT M CHCTeMBI YypaBHeHMH. PanuoHnanbHble, HppaLUOHAIBHBIC,
[I0KA3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBIL.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE MPUEMBl MX pEIICHUs (pa3oKeHHWE Ha MHOXUTENU, BBEJICHHUE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, rpauuecKuii METox).

HepageHncrsa. PaunonaneHsle, HppaLMOHAJIbHEIE, MIOKa3aTeJIbHbIE u
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHHUS.

Hcnoab3oBanue cBOMCTB U rpagukoB (PyHKIMHA NPH peliecHUUW YPaBHEHUH M
HepaBeHCTB. MeTon nHTEpBasoB. M300paxkeHne Ha KOOPIUHATHON TJIOCKOCTH MHOKECTBA
pelIeHui ypaBHEHU U HEPABEHCTB C IByMsl [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaouwie 3a0auu

[IpuMeHeHne MaTeMaTH4EeCKUX METOJOB JUIA PELICHUS COJEP>KATENIbHBIX 3a1ad W3
pa3IUYHbIX 00JacTel HAyKH U MPAKTUKU.

WNHtepnperanus pe3ysbTara, yueT peajlbHbIX OrpaHUYEHUHN.

Ilpakmuueckue 3anamus.

HppaumonanbHble HEPABEHCTBA U OCHOBHBIE METO/bI UX PEILICHHUS.
Cucrembl palliOHaIbHBIX YPAaBHEHUN U OCHOBHBIE METO/Ibl X PELICHHUS.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
DJieMeHThl KOMOMHATOPUKH

OcCHOBHbIE MOHATHS KOMOMHATOPHMKH. 3ajJaud Ha MOJCYET YHMCla pa3MELICHUH,
[IepPEeCTaHOBOK, codeTaHuil. Pemenue 3amau Ha mepebop BapuanToB. dopmyna OnHOMA
Herorona. CpoiicTBa OMHOMUHANBHBIX KO3 unnenTos. Tpeyronpauk [lackans.

Ilpakmuueckue 3anamus.

Pemrenne koMOMHATOPHBIX 3a]1a4.

DJIeMeHThI TeOpUHU BePOSATHOCTEI

CoObITHE, BEpOSTHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHE BeposiTHOCTeH. [lonamue
0 He3asucumocmu cobvimuil. /[uckpemnas cuyyaunas 6eruyuna, 3aKOH ee pacnpeoeneHus.
Yucnosvie xapakmepucmuku OUCKpemuou cayuainou eeaudunvl. llowsmue o 3akone
OonbuUX Yucen.

JIeMEHTBI MaTeMATHYECKON CTATHCTHKH

IIpencraBnenne JgaHHbIX  (TaOnMIbBI, JauarpaMMbl, rpaduku), eewepanvhas
COBOKYNHOCMb, 6blOOpKA, cpedHee apughmemuyeckoe, meouana. llonamue o 3adauax
Mamemamuyeckou cmamucmuxuy.

Pewenue npaxmuyeckux 3a0au c npumeHenuem 8epoImHOCMHbIX MEMOO08.

Ilpakmuueckue 3anamus.

Brrunciienne BeposSTHOCTEM.

I'EOMETPUA
IIpsiMmble ¥ MJIIOCKOCTH B IPOCTPAHCTBE
B3aunMHoe pacnonoxkenue AByX NpsIMbIX B pocTpaHcTBe. [lapannenbHocTh npsMoit
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u 1ockoctu. [lapamnenbHocTs miiockocTed. [lepneHaAuKyasspHOCTh NPSAMON M IUIOCKOCTH.
[lepieHAMKYSIp W HAKJIOHHAA. YTOJ MEXKIY HPSAMOW M TUIOCKOCThIO. JIByrpaHHBIN yrosi.
Yroa Mexay II0CKOCTAMU. [IepneHaAuKyISpHOCTE BYX IJIOCKOCTEM.

I'eomerpuueckue mpeoOpa3oBaHMsl MPOCTPAHCTBA: MapaJUIeNbHBIA  HEPEeHoC,
CUMMETPUSL OTHOCUTENIBHO IJIOCKOCTH.

[TapannensHoe  mpoekTupoBaHue.  [lnowadv  OpmMO2OHANLHOU — NPOEKYUU.
N3006paxeHne npocTpaHCTBEHHBIX (PUTYP.

Ilpakmuueckue 3anamus.

[Ipu3Haky u CBOMCTBA MapajuIeIbHbIX U MEPIEHIUKYJISIPHBIX IUIOCKOCTEH.

[TapamienpsHOE NPOEKTUPOBAHUE, €IO CBOMCTBA.

MHOrorpaHHHMKH.

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Paszeepmxa. Muozoepannvie yaibi.
Buinyxnvie mnozoepannuxu. Teopema Sunepa.

IIpusma. Ilpsmas u naxknounnas npusma. [lpaBunbhHas npusma. Ilapamienenunen.
Kyo0.

[Mupamupa. [lpaBunpHas nupamuaa. YceueHHas nupamuaa. Terparap. Cummerpuun
B KyOe, B napajuienenumnesie, B mpusme u nupamuae. Cedenus Kyoa, MpU3Mbl U MUPAMUIBL.
[IpencraBienne 0 MpaBUIBLHBIX MHOTOTPaHHUKAX (TeTpa’ipe, KyOe, OKTasjpe, AoJeKadape
1 UKOCadIpe).

TeJia ¥ MOBEPXHOCTH BpALLICHUS

Hunuuap u konyc. YcedeHHbI KoHyc. OCHOBaHME, BBHICOTA, OOKOBasi TOBEPXHOCTb,
oOpasyromiasi, pazBepTka. OceBble CEUYCHHS U CEUCHHS, TTapaIlJIeIbHBIE OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3mepenus B reomeTpuun

O6beM u ero usmepenue. MarerpansHas popmyna oobema.

®opmynbl o0bemMa Kyba, MPSMOYTOJIBHOTO MapajuleNienuneaa, Ipyu3Mbl, HUIHHAPA.
®opmynel 00beMa MUpaMuIbl U KoHyca. DopMysbl MIIOLIAIU MOBEPXHOCTEN LMIMHIpPA U
KoHyca. @opmyiel 00beMa I1apa U Ioaau chepsl.

[TogoOue Ten. OTHOIEHUS TII0MIAeH TOBEPXHOCTEN U 00BEMOB MO00HBIX TEJ.

Koopaunatsl 1 BeKTOpBI

[IpssmoyronbHast (mekaproBa) cUCTeMa KOOpAMHAT B mpocTpaHcTtBe. dopmyna
paccTosHUS MEXy IByMsl TOUKaMHU. Y paBHEHUS cHEepbl, nIOCKOCMU U NPAMOLL.

Bektopel. Monyns Bektopa. PaBeHcTBO  BekTOpoB. (ClIOXKEHHME BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3iiokeHHe BEKTOpa IO HANpaBICHUAM. YTOJI MEXIY
nByMms BekTopamu. llpoexnns Bektopa Ha ocbk. Koopamuatel BekTopa. CkanspHoe
IIPOU3BENCHNE BEKTOPOB.

Hcnonp3oBaHne KOOPAMHAT U BEKTOPOB MpPU PEHIEHUMH MaTeMaTHYeCKUX H
MPUKJIAIHBIX 3a7ay.

Ilpakmuueckue 3anamus.

Bexrops!. JlelicTBus HaJ BEKTOpamu.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
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TEMATHUYECKOE INTAHUPOBAHUE
[Ipu peanmzaiuu coaeprkanus oomeoopa3zoBaTeabHoN yueoHoM auctummabl [1]].01
Maremaruka cnenuaneHoctr  15.02.15. TexHomoruss MeTaI000padaThHIBAIOIIETO
MPOU3BOJICTBA (TEXHUYECKUH MPOQHIb) MaKCUMalbHas y4deOHas Harpy3ka oOydaromuxcs
coctaBisieT — 234 yac. M3 Hux ayauropHas (o0s3arenbHast) Harpy3ka odydatonmxcs — 234
Jaca.

TemaTH4yecku njiaH

Bun yuenoii paborst KoJnuecTBo yacoB
Aynutopnble 3aHaTHA. Coaepxkanue 00y4eHus .
Beenenue 2
PasBuTHE IOHATHS O YHCIIE 10
Kophu, crenenu u jorapu@msl 30
[IpsiMbIE U TTTIOCKOCTH B IPOCTPAHCTBE 20
KomOnHaTopuka 8
KoopauHaTsl 1 BEKTOPBI 16
(OCHOBBI TPUTOHOMETPUU 30
OyHKIMH U TpaduKu 18
MHOTOTpaHHHUKH U KPYTJIbIE TeJa 25
Hayana maremaTnueckoro aHanunsa 24
HTerpan u ero npuMeHeHHe 16
JJIeMEHTBI TEOPUU BEPOSITHOCTEH M MaTEMAaTUYECKOH CTaTUCTUKU 15
YpaBHEHMS U HEPABEHCTBA 20
NToro 234
IIpome:xxyTouHas arrecrauus B popme IK3amMena
Bcero 234
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XAPAKTEPMCTHKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTHU

CTYJIEHTOB
Conep:xkanue XapakTepuCTHKA OCHOBHBIX BHI0B 1eSIT€JIbHOCTH CTYJAE€HTOB (HA
o0y4eHHUs YPOBHe yueOHBIX JAeliCTBHIA)
BBenenmne O3HakoMIJIEHHE C POJIbIO MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH()OPMAITMOHHBIX TEXHOJOTHUSIX U MIPAKTUYECKON JACATEIHHOCTH.
AJI'EBPA
PazButHe BrinonHenue apuMeTHISCKUX ACHCTBUN HAJ YUCIaMU, COUeTast

MNOHATHA 0 YUCJIC

YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxxaenue npuOamKeHHbIX 3HAYEHUH BEJIMYMH U ITOTPEILIHOCTEH
BBIYUCIICHUH (a0COMIOTHON M OTHOCHTEIBHOM ); CPaBHEHHE YHCIOBBIX
BBIPAYKECHHUIA.

Haxoxnenne ommoOok B mpeoOpa3oBaHUIX M BHIYUCICHUSAX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMmbl)

KopHuu, crenenu,
Jorapu@msl

O3HaKOMJIEHHE C IOHITUEM KOPHsI N-il CTENEHHU, CBOWCTBaMU
paZMKaJIOB U NPAaBUJIaMHU CPAaBHEHUS KOPHEH.

DopMyIMpPOBAHHUE ONIPENEIICHNS] KOPHS U CBOWCTB KOPHEM.
Brruncnenue u cpaBHEHHE KOPHEH, BHIIIOJHEHUE IPUKUIKN 3HAYCHUS
KOpHS.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAILINX
paguKabl.

Beinonnenue pacueToB 1o ¢popmysaM, CoAepKalUM paJuKaibl,
OCYILIECTBIISASE HEOOXOUMbIE TIOJICTAHOBKH U NPE0Opa30oBaHMUsL.
Onpenenenne paBHOCUIBHOCTU BBIPAXKECHUM ¢ pagukanamu. Pemenue
MPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJICHHE C IOHATHEM CTENEHHU C NEHCTBUTEIbHBIM
IIOKA3aTEeIEeM.

HaxoxxaeHue 3HaueHul CTeneHy, UCII0b3ysl TP HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceIBaHuE KOPHS N-H CTETIEHU B BUJIE CTENIEHU C IPOOHBIM
MOKa3aTeJIeM U Ha00O0pOoT.

®opMyIMpOBaHHUE CBOWCTB CTENECHEN. Brrunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENIEM, BBIITOTHEHUE TPUKUIKHA 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBanne YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUM, COIEPIKALNX
CTEIIEHU, IPUMEHSSA CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUIA.
O3HakOMJIEHHE ¢ TPUMEHEHNEM KOpHEN U CTeNeHel Py BbIUNCICHUH
CPEIHHUX, ACIICHUH OTPE3KA B «30JI0TOM ce4eHUn». Pelienne
IIPUKJIAJIHBIX 33/1a4 Ha CJIIOXKHBIE IPOLEHTHI

IIpeoOpa3oBanue
anredpandecKux
BBIPAKCHUI

Brinonnenue npeobpa3zoBaHuii BeIpaskeHUH, IpUMEHEeHHne GOopMyIl,
CBSI3aHHBIX CO CBOMCTBaMU CTereHen u jJorapudmon. OmnpeaeneHue
00JIaCTH TOTYCTUMBIX 3HAYCHHUH JTOrapu(pMHUECKOTO BBIPAXKEHUS.
Pemenue norapugmuueckux ypaBHEHHUI

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE
MOHATHUSA

W3ydeHue painaHHOr0 METO/Ia U3MEPEHUS YIIIOB BpallleHUs U

UX CBS3U C rpagycHoi Mepoil. M300pakeHue yrioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJMUUHBI YIJIa C €r0 PACIOJI0KEHUEM.
dopmynupoBaHHEe ONPeIeICHUI TPUTOHOMETPHUYECKUX (DYHKIMHA IS
YTJI0B MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U
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OcHoOBHBIE [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
TPUTOHOMETPHYE | BBHIUMCICHUS 3HAUCHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM U3
CKHE TOKIeCTBa | HUX

IIpeo6pa3oBanus | V3ydeHue OCHOBHBIX (POPMYII TPUTOHOMETPUHU: (POPMYITBI CIOKEHHS,
NpocTeimux yIIBOCHHUS, IPe0oOpa30BaHUsl CyMMbl TPUTOHOMETPUUECKUX (PYHKIMI B
TPUTOHOMETPHYEe | IPOM3BEJCHNUE U MPOU3BEJCHNUS B CYMMY U IIPUMEHEHHUE TTPU

CKHUX BbIPaKeHU I

BBIYMCIICHUH 3HAYCHUSA TPUTOHOMETPUUECKOTO BBIPAXKEHUS U
YIIPOILEHUS €T0.

O3HaKOMJICHHME CO CBOMCTBAMU CUMMETPUU TOYECK HA €IUHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBOJIA (POPMYIT IPUBEICHUS

IIpocreiimme
TPUTOHOMETPUYE
CKHe YPABHeHHs
U HepaBeHCTBA

Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY IPOCTEHILINX
TPUTOHOMETPUUYECKUX YPABHEHUM.

[Ipumenenne oOUIMX METOIOB pelLIeHHs YpaBHEHH (IIpUBEACHUE K
JINHEMHOMY, KBaIPATHOMY, METOJI PA3JIOKEHHSI HA MHOYKUTEIIH,
3aMEHbI IEPEMEHHON) IPU PEIICHUU TPUTOHOMETPHUECKHIX
YpaBHEHUH.

YMeHue oTMeuaTh Ha Kpyre peleHus TpoCTENIUX
TPUTOHOMETPHUYECKUX HEPABEHCTB

ApKcHHYC,
APKKOCHHYC,
apKTaHIreHe
YU

O3HaxkoMIIeHHE C IOHATHEM OOPATHBIX TPUTOHOMETPUUYECKUX
GyHKIHA.

H3yyeHue onpeneneHuii apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopmMynupoBaHHE UX, N300pakeHNe Ha eAMHUYHON
OKPY’KHOCTH, IPUMEHEHHE IPU PELLICHUHN YPaBHEHUI

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMEPaMHU 3aBUCHMOCTEN

IlonsiTe 0o MEXy IIEPEMEHHBIMH.

HenpepbiBHOCTH | O3HAKOMJIEHHE C IIOHATHEM TpaduKa, orpeieleHne NPUHAIEKHOCTH

byHkuun Touku rpaduky ¢pyHkuuu. Onpenenenue no Gopmysie mpocreimeit
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxxenue no gpopmyie ogHoi
MIEPEMEHHOM Yepe3 Apyrue.
O3HakomJIeHHE ¢ onpezeneHrneM GyHKINHU, GOpMyITUPOBAaHHE €ro.
Haxoxpaenue obinactu onpesenenus u o01acT 3Ha4YeHUH pyHKINK

CpoiicTBa O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B

¢pyHknun. pEAJIbHBIX MPOLECCaxX U3 CMEXHBIX TUCLUIUINH.

I'padpunueckasn O3HakOMJIEHHE C JOKa3aTebHBIMH PACcCyXICHUSIMH HEKOTOPBIX

WHTEepIpeTanusi. | CBOWCTB JIMHEHHOHN U KBaJpaTUUHON (DYHKIMIA, TPOBECHHE

IIpumepsl UCCIIEIOBaHMs IMHEHHOW, KyCOUHO-TMHEWHOH, IpOOHO-TUHEHMHON U

(QYHKIMOHAIBHBI | KBaJpaTUUYHOM QyHKIMIA, mocTpoeHue ux rpadukos. Iloctpoenue u

X 3aBHCHMOCTel B | ureHue rpadukoB pyHkiui. McciaenoBanre QyHKIUN.

peaIbHBIX CocraBieHne BUI0B (QYHKIUI 110 TaHHOMY YCJIOBHUIO, PEIIEHUE 3a/1a4

npoueccax u Ha DKCTPEMYM.

SIBJICHUSIX Brinonnenue npeobpazoBanuii rpadguka QyHKIMH

Oo0paTHble N3ydenue noHsTHst 00paTHOM (PyHKIIMU, OTIpeieTICHUE BUIAa U

pyHkumnu nocTpoeHue rpadpuka oOpaTHON QYHKIIUHN, HAX0XKICHHE ee 00JIacTu
ornpezaeneHus U oonactu 3HaueHuil. [Ipumenenne cBoiicTB PpyHKUIMN
IIPU UCCIIEI0BAaHUY YPABHEHUN U PEILICHUH 331a4 Ha DKCTPEMYM.
O3HaKOMJICHHE C TOHSTHEM CJIOKHON (DYHKIIUU

Crenennsie, Brruucnenue 3HaueHnii GyHKIMN 10 3HAUEHUIO apryMEHTa.

nokazartejibHble, | OnpeseneHne NOJ0KEHUS TOYKU Ha rpaduKe 1o ee KOOpAUHATaM U

JorapupmMmuyeckn | Ha000pOT.
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eu
TPUTOHOMeETpHYe
ckue QyHKIUU.
OopatHble
TPUTOHOMETpUYE
ckHue pyHKIuM

Hcnonws3oBanne cBOMCTB GYHKITUHN TSl CPAaBHEHUS 3HAYCHU
cTereHel u jorapudmMos.

[TocTpoenue rpauKkoB CTETICHHBIX U JIOTapU(DMHUUESCKUX (PYHKITUH.
Penienue nmokazaTebHBIX U JIOTapU(PMHUECKIX YPABHEHUHN U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPBIBHOM MEPUOANYECKON (PYHKITUH,
(dbopMyIMpoBaHHE CBOICTB CHHYCa U KOCUHYCA, TOCTPOCHUE UX
rpaduKoB.

O3HakOMJICHHE C TOHSITHEM TAPMOHHYECKUX KOJIeOaHU U
pUMEpPaMU TAPMOHHYECKUX KOJIeOaHUH /ISl ONMCAHUs TPOLIECCOB B
(bu3uKe U Ipyrux 00IacTsIX 3HAHUSI.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM MEPUOINIECKON PYHKINH,
(dbopMyIMpoBaHHE CBOICTB TAHTE€HCA U KOTAHT€HCA, TOCTPOSHUE UX
rpaduKoB.

[IpuMeHeHne cBOWCTB (PYHKITUH ISl CPABHEHUS 3HAYECHU
TPUTOHOMETPUYECKHUX (PYHKIUH, PEIICHUS] TPUTOHOMETPUYECKHIX
yYpaBHEHUH.

Ilocmpoenue epaguxos 06pamHbIX MPULOHOMEMPULECKUX YHKYULL U
onpedeneHue no epaguxkam ux ceolcms.

Brimonaenue npeobpa3zoBanus rpaduKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeibH
ocTH

O3HakoOMJICHHE C ITIOHATUEM YUCIIOBOM IOCJIEN0BATEIBHOCTH,
crioco0amH ee 3a/laHusl, BBIYMCIICHUSIMU €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena noc1e008ameIbHOCU.
O3HaKoOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO
psila Ha mpUMepe BBIYUCICHUS CyMMbl OECKOHEUHO yObIBaIOLIEH
reOMETPUUECKON IPOrpeccuu.

Pemrenue 3aa4 Ha mpuMeHeHue GOPMYIIbI CyMMBI OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKOI Tporpeccuu

IIpousBoaHas u
ee IpUMeHeHue

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOHOM.

W3yuenue u GopMyIMpoBaHUE €€ MEXaHUYECKOTO U T€OMETPUUECKOTO
CMbICJIa, U3yYEHHE aIrOPUTMa BBIUMCIICHUS IPOU3BOIHOM Ha
IIPUMEPE BBIUUCIIEHNS MTHOBEHHON CKOPOCTH U YIJIOBOTO
kod(purmenTa KkacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYcBoenue npaBun auddepeHnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
3JIEMEHTApHBIX (QYHKIMHA, TpUMEHEeHue U1 TuddepeHIIMpOBaHUs
(GyHKIUH, COCTaBJIEHUs] YPAaBHEHUS KacaTelbHOM.

N3yuenne TeopeM 0 CBS3HM CBOMCTB (DYHKIIMU U MPOU3BOIHOM,
(dhopMyIIMpOBKa HX.

ITpoBeneHue ¢ OMOIIBIO IPOU3BOIHON HCCeI0BaHUs (DYHKIINY,
3alaHHOU (hopMyIOii.

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

IIpumeneHne Mpon3BOHON Ul PEIIEHUS 33a4 HA HAX0XKJIEHUE
HauOOJIbIIET0, HAUMEHBILIETO 3HAYEHUS U Ha HaX0XK/ICHHE
JKCTpEMyMa

IlepBooOpa3nas
1 HHTerpaJ

O3HaKOMJICHHE C TIOHSTHEM UHTETpalia U IIepBOOOPa3HOM.
N3ydenue mpaBuiia BEIYUCICHHS IEPBOOOPA3HOM U TEOPEMBI
Herorona—JleiiOHuma.
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Pemrenue 3amay Ha CBsA3b IEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIUUCIICHHE NTEPBOOOPA3HOI ISt JaHHOM (QYHKIIMH.
Pemenue 3a1a4y Ha MpUMEHEHUE UHTETpaJia AJis BBIYUCICHUS
(U3NYECKUX BEJTMYMH U TUIOIAACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMBI
yYPaBHEHUI
HepaBencrBa u
CHCTEeMBbI
HEPABEHCTB C
ABYMSI
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJEHUSAMH O KOPHSX
anreOpandeckux ypaBHEHUH, IOHATUSAMH UCCIIE0OBAaHUS YPaBHEHUH 1
CUCTEM ypaBHECHUM.

N3y4eHne Teopuu paBHOCWIBHOCTH YPAaBHEHHUH U €€ IPUMEHECHMSL.
[ToBTOpEHME 3anMCH pELIEHUS CTaHAAPTHBIX YPABHEHU, IPUEMOB
peoOpa3oBaHusl YpaBHEHUH JUIsl CBEJICHUS K CTaHIapTHOMY
YPaBHEHHUIO.

Pemenne paloHaabHbIX, UPPALMOHAIBHBIX, [I0KA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUIN U CHCTEM.

Hcnonws3oBanre cBOMCTB U rpaduKoB GYHKIIUN JUTSl pEeIICHUS
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX IIPUEMOB PELLIEHUS CUCTEM.
Pemienue ypaBHeHM ¢ IpUMEHEHHEM BCEX MPUEMOB (pa3ioKeHUs Ha
MHO>KUTEJH, BBEJICHUSI HOBBIX HEU3BECTHBIX, [10JICTAHOBKH,
rpaguIecKoro METO/1a).

Pemenue cucremM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLIMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB U
MCTIOJIb30BAHNE CBOMCTB U TpapuKOB (PYHKIUH MTPH pEeLICHUN
HEPABEHCTB.

Pemrenne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUSAMU
pa3IUYHbIX CLIOCOOOB.

[IpuMeHeHre MaTeMaTUYECKUX METOJI0B JJIs pELICHUS

CoJIep KaTeNIbHBIX 331a4 U3 pa3IMYHbIX 001acTell HAyKHU U MPAKTUKU.
HHTepnpeTupoBanye pe3yinbTaTOB C Y4ETOM PEAIbHBIX OrPAHUYECHHUN

3JIEMEHTbI KOMBUHATOPUKH, TEOPUHU BEPOSITHOCTEN U

CTATUCTUKHU

OcHoBHBIE W3yuenue nmpaBuia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIIeHUN

NOHSATHS KOMOMHATOPHBIX 3a/1a4.

KoMOuHaTopuku | Perenue KOMOMHATOPHBIX 3a]1a4 METOIOM Iepedopa U Mo MPaBUITy
YMHOKEHUS.
O3HakoMJIEHHE C TIOHATUAMU KOMOMHATOPUKHU: pa3MEIIEHUSIMH,
COUYETaHUSIMU, IIEPECTaHOBKaMHU U (GOpMyJIaMU JJIsl UX BHIYUCIICHUS.
OOmbsicHeHHe U TpUMeHeHHe (HOpMYIT [T BEIUMCIIEHUS pa3MelleHuil,
MEpPECTaHOBOK M COUYETAHUM MPHU PEIICHUH 3a/1a4.
O3nakomnenue ¢ OuHoMoM HeroToHa U TpeyronbHukoM [lackass.
Pemenue npakTuyeckux 3aJ1a4 ¢ UCIOJIb30BaHUEM MOHATUN U MPaBUI
KOMOHWHATOPUKH

DJIeMeHTbI N3ydeHne kiaccCu4ecKoro onpeesieHus: BEpOITHOCTH, CBOMCTB

TeopHuu BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

BepPOSATHOCTEM PaccmoTpenune npuMepoB BEIYUCICHUS BEPOSITHOCTEN. Perienue
3aJ]au Ha BBIUYMCIIEHUE BEPOSTHOCTEH COOBITUI

IIpencraBienue O3HaKOMJIEHHE C TIPEICTABICHUEM YHCIIOBBIX TaHHBIX U UX

AAHHBIX XapaKTepUCTUKAMHU.

(Tadauusbl, Pemenue npakTudyeckux 3agad Ha 0OpabOTKy YUCIIOBBIX JaHHbIX,

AUATPAMMBI, BBIUHCJIEHUE UX XapaKTEPUCTUK

rpadpuxn)
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I'EOMETPUA

IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEIECHUE NOKA3ATEIbCTB IPU3HAKOB B3aUMHOTO
PacrosoKeHus NpAMBIX U IVIOCKOCTEH. PacriosHaBaHue Ha yeprexax
U MOJIEJISIX Pa3IMYHBIX CJIy4aeB B3aMMHOI'O PACIIOJIOKEHUSI IPSAMBIX U
IJIOCKOCTEH, apryMEHTUPOBaHUE CBOUX CyxaeHui. dopmynupoBanue
olpesiesIeHUH, IPU3HAKOB U CBOWCTB NapaJUIEIbHBIX U
HEPIECHIUKYJIAPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JINHEHHBIX YIJIOB.
BrinosHeHne NOCTPOEHUS YITIOB MEXKY NPSMBIMU, IPSIMON U
IJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU 10 OIIMCAHMIO U PacllO3HaBaHUE
UX Ha MOJIETISX.

[IpuMeHeHNne MPU3HAKOB U CBOWCTB PACIIOJIOKECHHUS IIPSAMBIX U
IJIOCKOCTEH MpU pEeLICHUH 3a/1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHMPOBAHHUE HA MOJIENIAX
NIEPIEHIUKYJIAPOB U HAKJIOHHBIX K INIOCKOCTH, IPSMBIX,
IIapAJUIEIIBHBIX IUIOCKOCTEH, YIJIOB MEXIY NPAMOM U INIOCKOCTBIO U
000CHOBaHHUE TIOCTPOCHUSI.

Pemenue 3ana4 Ha BEIYUCICHHE TEOMETPUYECKUX BEIIMUHUH.
OnuceiBaHKE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOU 10
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEILHUBAOIIUMUCS
MPSIMBIMU, MEXy TPOU3BOJIbHBIMU (PUTypaMu B IIPOCTPAHCTBE.
DOopMyIMPOBAaHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOPEM CYLIECTBOBAHMSI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJIENIIX pacCTOSIHUA U 00OCHOBaHUE
cBouX cyxaeHuil. OnpenescHue U BEIUUCICHNUE PACCTOSHUMN B
npoctpaHcTse. [Ipumenenue Gopmyi 1 TeopeM IIIaHUMETPUN TS
pelieHus 3a1a4.

O3HaKOMJIEHHE € IOHITUEM NIApAJUIEIBLHOTO IPOEKTUPOBAHUS U €T0
cBolicTBaMU. Popmyruposanue meopemuvl 0 RIOWAOU OPMO2OHATLHOU
npoeKyuu MHO20y201bHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS NOCTPOECHUIN U BBIYUCIICHUH.
AprymMEHTHpOBaHHE CBOUX CY)KJIEHUI O B3aMMHOM PACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHUKHU

Onucanue U XapakTepUCTHKA Pa3INYHbIX BUJJOB MHOTOI'PAaHHUKOB,
IIEPEYHCIICHUE UX DIEMEHTOB M CBOWCTB.

N300paskeHre MHOTOIPaHHUKOB U BBIITOJHEHNUE TIOCTPOCHUS Ha
M300paXKEHUSX U MOJIEISIX MHOTOTPaHHHUKOB.

Boluncrienne JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTHPOBAHNE CBOUX CYXJACHUM.
XapakTepucTHKa 1 n300pakeHre CeUeHUsl, pa3gepmKu
MHO202PAHHUKOE, BBIYACIEHUE TIOIAEH TTIOBEPXHOCTEM.
ITocTpoeHne npocTelux cedeHnit Kyoa, MpU3Mbl, TUPAMUIBI.
[Ipumenenue (HakToB U CBEACHUN U3 MJIAHUMETPUH.
O3HakOMJIEHHE C BUJJaMU CHMMETPHil B IPOCTPAHCTBE,
hopmyTupoBaHUE ONPESTICHUI 1 CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TEJI BPALLEHUs U MHOIOTPDaHHUKOB.

[IpuMeHeHne CBOKCTB CHMMETPHH NIPY PEIICHHUH 3a4a4.
Vcnonb3oBaHue NpUOOPETEHHBIX 3HAHUM ISl MCCIIeIOBaHUS U
MOJIEJIMPOBAHNUS HECTIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJHEHHE PUCYHKOB
10 YCJIOBUSIM 3a/1a4
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Tenan
NMOBEPXHOCTH
BpalleHUus

O3HakOMJIEHHE C BUJaMH TeJl BpalleHus, popMyITUpOBaHUE X
ONPEACIICHUHN U CBOWCTB.

@opMyIHpPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIOCKOCTBIO U
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka u n300pakeHre Tell BpallleHus1, UX Pa3BepTKH,
CEUCHUSI.

Pewrenue 3a1ay Ha NOCTpOEHUE CEUEHMI, BBIYUCIEHUE JJIVH,
paccTosgHuM, yrios, miomaaci. [IposeneHue nokazarebHbIX
paccyXJI€HUM NpU PELICHUH 3a]a4.

IIpuMeHeHne CBOKMCTB CUMMETPHH IIPY PEILICHUH 3a1a4 Ha Tena
BpallleHUs, KOMOMHALIUIO TE.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ M BHIIOJIHEHUE PUCYHKA 110
YCJIOBHIO 33J1a4l

HN3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C MTOHATHSIMU ILIOMAAU U 00beMa, aKCHOMaMH 1
CBOMCTBaMH.

Pemrenue 3a1a4 Ha BBIYHMCIICHUE TUIOMIA/ICH TNIOCKHUX (QUTYP C
MIPUMEHEHUEM COOTBETCTBYIOIIUX (opMy U (PaKTOB U3
IaHuMeTpun. M3ydenne TeopemM o BBIYUCICHUH 00BEMOB
MIPOCTPAHCTBEHHBIX TEJ, peLICHHUE 3a/1a4 Ha MPUMEHEHHE (HOopMyI
BBIYHCIICHHS 00beMOB. 3ydenue hopMyIt 11k BEIYHCICHUS
IJIoIIaeH MOBEPXHOCTE MHOTOIPAHHUKOB U TEJI BpaICHUS.
O3HaKoOMIJICHHE C METOJIOM BBIUMCIICHUS ILJIOIIAIA TOBEPXHOCTH
cdepsl. Pemenne 3a1ay Ha BEIYMCIICHHUE TIIOIIA ICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunarts! u
BEKTOPbI

HSy‘leHI/IC CKAJIAPHOI'O IIPOU3BCACHUA BEKTOPOB, BCKTOPHOI'O

YpaBHEHUs NPSMOM U TUIOCKOCTH. [IpuMeHeHne Teopun Npyu pelieHnH
3a/1a4 Ha JACUCTBUA C BEKTOPaMU, KOOPAUHATHBINA METO, IPUMEHEHUE

BCKTOPOB AJId BBIYHUCJIICHHUA BEJIMYHH YIJIOB U paCCTOHHI/If/'I.
O3HaKoOMJICHHE C JA0Ka3aTCJIbCTBAMU TCOPEM CTCPCOMCTPUHU O

B3aMMHOM PacCIIOJIOKCHUU NIPSAMBIX U IIOCKOCTEH C MCIIOJb30BaHUEM

BEKTOPOB
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YYEBHO-METOAMYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIIEHEHUE
[TPOT'PAMMBI YUEBHOU JTUCIUATINHBI
«MATEMATHUKA»
Peanuzanus y4eOHOW AMCUMIUIMHBI TpeOyeT Haau4yus y4eOHOro KaOWHeTa MaTeMaTHYECKUX

AU CIIMITIINH.

Obopyodosanue yuedbno2o kaburnema:

MI0CaJI0UHbIe MECTa MO KOJIMYECTBY 00yYaronnXxcs 36
pabouee MecTo mperoaaBaTess 1
KOMIUICKT TJIaKaTOB (CTEHI0B) it 0OpMIICHHs KaOMHETa 6
KOMIUICKT CXeM, TAaOJIHII JIJIs1 AEMOHCTPAIIH: 137
Ceometpus 11 kmace 12
T'eomerpus 10 kimacce 14
MHororpannuku. Tena Bpamenus 11
CrepeomeTpus 9
OyHKIMK U TpaduKu 10
KomOunaropuka 5
Tpuronometrpuyeckue GyHKIHH 8
TpeyronbHUKH 14
Anrebpa u Havana ananuza 10 kiacc 17
MHuoroyronasHuKH ( 8 Kiacc) 7
[IpaBuia BeIYMCIIEHUS TPOU3BOAHBIX. [Ipor3BOIHAS CIIOKHON (PYHKITHH 4
(reom. 11 xmacc)
Teopust BEpOSTHOCTH U MaTeMaTHYECKasi CTATUCTUKA 6
Matematuueckre TabauIlbl U1 HAa4albHOM IIKOJIbI 8
Jlorapudm uncna 2
I'eomerpuueckue Gurypsl 8
KOMIUIEKT Y4eOHO-METOAMUECKOM TOKYMEHTAIIUH. 1
3aanus 11 TPAKTHIECKUX U CAMOCTOSTEIBHBIX pad0T, METOANYCCKHE YKA3aHHUS T10 1
WX BBIITOJIHEHUIO U 00PA3IIbl BHIMOJTHEHHBIX PabOT
Y4eOHO-MeToIn4ecKas JIuTepaTypa
Amanacsan J1.C., Bymy3oe B.®., Kaoomyes C.b. u op. Matematuka: 15

anreOpa U Hayaja MaremaTuyeckoro aHanusa. ['eomerpus. ['eomerpus

(6a3oBbIit 1 yriryoneHHslil yposau). 10—11 kmacesl. — M., 2019.

bawmaxoe M.M. Matematuka. 3alaqdHuK: ydeb. mocodue ajs CTy/I. 15
yupexaeHuit cpen. npod. odpasosanus. — M., 2018.

Texnuueckue cpeocmea 00yueHusL:
MYJIbTUMEANATIPOEKTOP 1
WNHutepner 1

PEKOMEHAYEMAA JINTEPATYPA
st cryneHTos
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Amanacsan JI.C., bBymyzoe B.®., Kadoomyes C.h. u op. Maremaruka: ainrebpa W Hayaia
MaTemaTtuueckoro ananusza. ['eomerpus. ['eomerpust (6a30BbIii M YrIIyOJIGHHBIH YpPOBHH).
10—11 xmaccel. — M., 2019

bawmakoe M.M. Marematuka: y4eOHUK U CTYA. YUPEXKICHUNA cpel. nmpod. oOpazoBaHus.
— M., 2019.

bawmarxoe M.M. Matemaruka. COOpHUK 3amad TpOoGUIBHON HAMPaBICHHOCTH: Yy4el.
nocobue IS CTy/. YUpexkaeHui cpe. npod. oopazoBanus. — M., 2019.

bawmaxose M.M. MatemaTtuka. 3ajadyHuk: y4e0. mocoOue i CTyI. YUPEKICHUH Cpel.
npod. o6pazoBanus. — M., 2020.

bawmaxoe M.M. Marematuka. DJIEKTPOHHBIA y4e0.-METOJ. KOMIUIEKC IS CTY..
yupexaeHuit cpea. mpod. oobpazosanus. — M., 2020.

Iyces B.A., [pucopves C.UI., Heoneuna C.B. Marematuka s npodeccuii u
CTEMANTBHOCTEH COIMAIbHO-3KOHOMUYECKOTO MPOGMIS: YICOHUK U CTYI. YUPEKICHHN
cpen. nmpod. odpazoBanus. — M., 2020

Jliia nmpenogaBateneit
Oenepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 o6pazoBanuu B Poccuiickoit
Oenepaunny». [Tpukaz MunucrepcrBa oopazoanus 1 Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPKACHUH (PeIepaIbHOTO TOCYAApCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa CPEIHEro
(mostHOTO) 001IIET0 00Pa30BAHUS.
[Ipuka3 MunuctepctBa oOpasoBanust U Hayku P ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuil B [lpuka3 MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit @enepanuu oT
17.05.2012 Ne 413 «“O06  yrBepkIeHHUH  (elepalbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTebHOIO CTaHaapTa CPeAHETO (TIOJIHOTO) O0IIEro 00pa3oBaHUs ».
[TuceMmo JlemapTamMeHTa TOCYJapCTBEHHOM MOIUTUKU B chepe MOATOTOBKU pabodynx KaapoB
u JIIIO Munuctepcra oOpasoBanus 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennanun
[0 OpraHM3allMU TOJY4eHHUs cpeaHero oOmiero oOpa3oBaHUS B IHpeaerax OCBOCHMS
0o0pa3oBaTeNbHBIX TPOrPaMM CpeaHero mpodeccuoHanbHOrO oOpa3oBaHus Ha 0aze
OCHOBHOTO 00111ero 00pa3oBaHUs C yueToM TpeOOBaHUM (enepalibHbIX I'OCYIapCTBEHHBIX
o0pa30BaTeNbHBIX CTAaHAAPTOB M MOJy4aeMoW NMpo(eccuy WU CHEIUATbHOCTH CPEIHETO
PO eCCUOHATBHOTO 00Pa30BaAHUSY.
bawmarxoe M.M. MatemaTtnka: KH. JUIs TperogaBarensi: mMetoid. mocoowe. — M., 2013

Bawmarkose M.HU., [{vicanos [I.M1. Metoaudeckoe nmocoOue s moAroToBku Kk EI'D. — M.,
2011.

HNHuTepHeT-pecypcesl
www.fcior.edu.ru (MupopmaioHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MATCPHAJIbI).
www.school-collection.edu.ru (Eaunas kosekiun udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.math.ru/
http://allmatematika.ru/
http://free-math.ru
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http://www.math.ru/
http://free-math.ru/

6. http://www.exponenta.ru/educat/links/l_educ.asp#0 — Ilome3Hble CCBUIKH Ha  Ca#ThI
MaTeMaTHIEeCKON M 00pa30BaTEe/IbHOM HAIPABICHHOCTH: YUeOHbIE MaTEPHUAIIBI, TECTHI
7. http://www.fxyz.ru/ - VHTepakTHBHBIA CrnpaBoYHHK (OPMYI W CBEIACHHS II0 airedpe,

TPUTOHOMETPUH, TEOMETPUH, (DU3HUKE.
8. http://maths.yfal.ru - CnpaBo4HUK COACPKUT MaTepuan IO MaTeMaThke (apudmeTHka,
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