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MNOACHUTEJIBHASA 3AIINCKA

PaGouass  mporpamma  00meoOpa3oBaTeNbHONW  y4eOHOW  AWCITUTUIMHA
«MaremaTuka» mMpeaHA3HAYCHA JUISI WM3YyYEHUS MATEMATHKH TpH OOY4YEeHUH TIO
cnenrasibHOCcTH CIIO 19.02.03 TexHosorus xjaeba, KOHIUTEPCKUX M MaKapOHHBIX
u3JIeNuii Ha 6a3e OCHOBHOIO 0011ero oopazoBanus. Paboudas nporpamma paspaborana
Ha ocHoBe TpeboBanuii ®I'OC cpennero oduiero oO6pa3zoBaHusi, MPEAbIBISAEMBIX K
CTPYKTYpE, COJEpXaHUIO U pe3yjbTaTaM OCBOEHUS Y4ye€OHOM  JUCIUIUIMHBI
«MaremaTuka», B COOTBETCTBUU C PekoMeHmanmusiMu 1O OpPraHW3allid TOTYYEHUS
cpemHero o0mero oOpa3oBaHUs B Mpefenax OCBOSHUS 00pa30BaTENbHBIX MPOTPaMM
cpenHero npodeccCuoHaTBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00IIIeTr0 00pa3oBaHus
C yueToM TpeOoBaHu# (heepatbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTEIBHBIX CTAHIAPTOB
U TIOJTy4aeMOM CIENUaTIbHOCTH CPEIHEro MpoQecCHOHAIBLHOI0 00pa3oBaHus (MHUCHMO
JlenapramMeHTa TOCy/IapCTBEHHOM MOJMUTUKU B cepe MOJATOTOBKM pabodyuX KaJpoB U
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprxanue paboueli mporpaMMbl «MaTemaTHKa» HAMpaBlIeHO Ha JOCTIKECHUE
CIEAYIOIINX LeJei:

*  oOecneueHue chOPMUPOBAHHOCTH MPEICTABICHUN O COLIMATIBHBIX, KyTbTYPHBIX U
HCTOPUYECKHX (haKTOpax CTAHOBICHHS MATEMAaTUKU;

* obOecrnieueHne CPOPMUPOBAHHOCTH  JIOTMYECKOTO,  aJrOPUTMUYECKOTO U
MaTeMaTH4ECKOr0 MBIIIJICHNUS;

e oOecrnieueHre cPOPMUPOBAHHOCTH YMEHUM NMPUMEHSTHh MOJYyYEHHbIE 3HAHUS MPU
pELIEHNH Pa3JIMYHbIX 3a]1a4;

* oOecnedeHue cHOPMHPOBAHHOCTH IMPEACTABICHUI O MaTeMaTWKEe Kak YacTu
OOIIIeUeIOBEUECKON  KyJIbTypbl, YHUBEPCAJIBHOM SI3bIKE HAyKH, IO3BOJIAIOIIEM
ONKCBHIBATH U U3y4YaTh PEAJIbHBIE IPOLIECCHI U SIBJICHUS.

B pabouyio mporpamMmy BKIIOYEHO COJAEp)KaHUE, HANpaBICHHOE Ha
dbopMupoBaHHE Yy CTYACHTOB KOMIETEHIIMNA, HEOOXOAMMBIX MJii KadyeCTBEHHOTO
ocBoenusi OIIOII CIIO na 0a3e OCHOBHOro 00IIero 0Opa3o0BaHUSI C MOJy4YECHUEM
cpeanero oOmiero o0pa30BaHUs; MPOTPAMMBI MOJITOTOBKH CIEIMATUCTOB CPEIHErO
3BEHA.

OBHIAS XAPAKTEPUCTUKA YUYEBHOMU JUCHHUITINHBI
«MareMaTuKa»

Maremartuka SABIIETCS byHIaMeHTaIbHON o011eo0pa3oBaTeabHON
OUCHMIUIMHOM  CO  CJIOXHUBLIMMCSL YCTOWYMBBIM  COJAEpP)KAaHHEM U OOIIKMMHU
TpeOOBaHUSMU K TOJITOTOBKE 00YUaIOIIUXCS.

OOmue menu W3ydyeHWs] MAaTeMaTUKU TPATUIIMOHHO PEATM3YIOTCS B UYETHIpEX
HaTpaBICHUSIX:

1) obmee npeacTaBiaeHUE 00 UACIX U METOJaX MaTEeMATHUKH;
2) UHTEIJIEKTYaJlbHOE Pa3BUTHUE;



3) oBnageHue HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BOCHHUTATENbHOE BO3JEHCTBUE.

[Ipodunuzanus neneir MareMaTHYeCKOro 0Opa3oBaHusl OTpakaeTcs Ha BBHIOOpPE
OPUOPUTETOB B OpraHU3alldd Y4eOHOH JeATENbHOCTH OO0YyYaromIMXcs. Hns
€CTEeCTBEHHO-HAy4YHOro  mnpoduis  mpodecCUOHaTbHOrO  00pa3oBaHus  Oojsee
XapaKTEPHBIM SBJISICTCSI YCUJICHHWE OOIIEKYJIbTYPHON COCTABIISIIOIIEH y4eOHOM
JAUCLMIUTMHBI C OPUEHTAllMEN Ha BU3YyalbHO-00Pa3HbIA U JTOTUYECKUI CTUIM yueOHOU
padoTHI.

W3ydyenne mareMaTuku Kak NpoQMiIbHON 001eo0pa3oBaTeabHoOi y4eOHOi
JAUCLMIUTMHBI, YYUTHIBAIOLIEH crienu(pUKy OCBAaUBAEMOM CTYIACHTAMH CHELHATIBbHOCTU
CIIO 19.02.03 Texnonorust xjeba, KOHAUTEPCKUX M MAaKapOHHBIX HU3JEIHMH,
o0ecreunBaeTcs:

*  BbIOOPOM pPa3IMYHBIX MOAXOI0B K BBEICHUIO OCHOBHBIX MOHSTHIA;

*  (¢opmMupoBaHHEM CHUCTEMBbI y4EeOHBIX 3aJaHui, obecreduBaronmx 3pHEKTUBHOE
OCYUIECTBJICHUE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

*  oOoramieHHeM CIEKTpa CTUJIeH y4eOHOH IEesTeIbHOCTH 3a CYET COIIaCOBAHUS C
BEYILIIUMU JEATEIbHOCTHBIMH XapaKTePUCTUKAMU BbIOPaHHON CHEIIMATIbHOCTH.

[IpodunpHas cocTaBisAOmas OTpakaeTcsi B TpeOOBaHMSIX K MOATOTOBKE
00yyYaroImuxcsi B 4YacTH:
 o0meil cucTteMbl 3HAHHUW: COJEp)KAaTENbHBbIE TMPUMEPBl  HCTIOJIH30BAHUS
MaTEeMaTHYECKUX UIeH U METOJIOB B MPO(ECCUOHANBHON 1eATEIbHOCTH;

*  YMEHHUH: pa3nuuue B YpOBHE TpeOOBaHUN K CIOKHOCTU MPUMEHIEMBIX
aJITOPUTMOB;

*  TPAKTHYECKOTO  HCIOJIb30BaHHSA  TNPUOOPETEHHBIX 3HAHMM H  YMEHUM:
WHAMBUAYAIBHOTO Yy4e€OHOrO ONbITa B TOCTPOCHUHM MAaTEMaTHUYECKUX MOJIENeH,
BBITIOJTHEHUH UCCIIEI0BATENbCKIX TPOEKTOB.

Taxum 06pasomM, peanuzanus cojaepkaHusi y4eOHOM JUCIUILTUHBI OPUEHTHPYET
HAa TPUOPUTETHYIO POJb TMPOIECCYaNbHbIX XapaKTePUCTHK Y4eOHOM paboThl,
3aBUCSIIMX OT TMpoduis MNpodhecCHOHAIBHOTO 00pa30BaHUsl, TMOJYYEHHUS OIbITa
WCIIOJIb30BAaHUsI MAaTeMaTHUKHW B COJIEPKATENbHBIX M NPO(PECCHOHANBHO 3HAYMMBIX
CUTyallusiX IO CpPaBHEHUI0O C  (OPMAIbHO-YPOBHEBBIMU  PE3YyJIbTATUBHBIMU
XapaKTEepUCTUKAMU 00yUYEeHUSI.

Copepxanne y4eOHOM JUCHUIUIMHBI pa3padOTaHO B COOTBETCTBUH C
OCHOBHBIMH COJICPKATEIbHBIMU JTUHUSIMH 00YUESHHSI MaTEMaTHKE:

e ainreOpamyeckas JHHMS, BKJIIOYAIOIIAsl CHCTEMATH3AlMI0 CBEACHMHA O YHUCIHAX;
U3y4YeHHUE HOBBIX M 000OIIEHUE paHee M3YUYEHHBIX onepalnii (BO3BEJICHHUE B CTEIEHb,
U3BJICUEHUE KOpHS, JorapupMupoBaHUE, CHUHYC, KOCHHYC, TAaHT€HC, KOTAHTE€HC W
oOpaTHblE K HHUM), U3YYCHHE HOBBIX BHUJOB YHCIOBBIX BBIPAKEHUH U (POPMYI;
COBEPILICHCTBOBAHME TMPAKTHUYECKUX HABBIKOB M  BBIYUCIHUTEIBHOM KYJIbTYpHI,
pacHIMpeHNEe U COBEPIIEHCTBOBAHUE AJIreOpanyecKoro ammapara, chOpMUPOBAHHOIO B
OCHOBHOM WIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTEeMaTHYECKUX WM MPHUKIATHBIX
3ajady;

*  TeopeTHKO-(QYHKUMOHAJbHAs JIMHHA, BKIIOYAIOUIash CHUCTEMAaTH3allMi0 U
pacuIMpeHue CBeleHU O (YHKUHUAX, COBEPIICHCTBOBAHME TIpaUUYECKUX YMEHMIA;
3HAKOMCTBO C OCHOBHBIMU HJIEIMH U METOJaMU MAaTEeMAaTHYECKOTO aHajlu3a B 00beMme,
MO3BOJIAIOIIEM HCCIIENOBAaTh JJIEMEHTapHble (YHKIUMU M pelaTth NpocTeiime



reoMeTpuueckre, GU3NIECKUe U IPyrue MPUKIIaIHbIC 3a/1a4H;
*  JIMHUA YpaBHEHWI W HEPaBEHCTB, OCHOBAaHHAs Ha TMOCTPOSHUHU W HCCIIEIOBAHUU
MaTEeMaTHUECKUX MOJIeNel, Mepecekaromascs ¢ anreOpanuyeckod U TEOPETHKO-
(GYHKIMOHAFHOW JMHHUSIMA ¥ BKIIIOYAMOIIAsi Pa3BUTHE W COBEPIICHCTBOBAHUE
TEXHHUKHU ajreOpandecKkux MpeoOpa3oBaHUU NIl PEIICHUs YpaBHEHHUH, HEPABEHCTB U
cucTeM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U HCCJIENOBaTh MpOCTeHIIne
MaTeMaTHYeCKUe MOJENU MPH PELICHUH NMPUKIATHBIX 3a]ad, 3aJad U3 CMEXKHBIX U
CTHCIMATbHBIX UCIUTLINH;
*  TEeOMETpUYECKas JIMHWA, BKIIOYAIONIas  HAlVIAIHBIC  MPEICTABICHHUS O
IPOCTPAHCTBEHHBIX (PUTypax W HM3yYEHUE WX CBOMCTB, (POPMUPOBAHHME M PA3BUTHE
POCTPAHCTBEHHOTO BOOOPaKCHHUS, Pa3BUTHE CIIOCOOOB T€OMETPUYECKUX M3MEPCHHUIA,
KOOPAWMHATHOTO W BEKTOPHOTO METOJOB JJIA pEHICHHS MaTeMaTHYeCKUX |
NPUKJIATHBIX 3a7a4;
*  CTOXacTHYeCKas JIMHHs, OCHOBAaHHas Ha pPa3BUTHUH KOMOWHATOPHBIX YMEHUH,
MPEJICTAaBICHUA O BEPOSTHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro
MUpa.

B temaTnyeckoMm miaHe paboyei mporpaMMbl Y4eOHBIN MaTepHua MpeCcTaBlICH
B (opme uepenayromierocss pa3BEpTHIBAHUS OCHOBHBIX COAEPIKATEIbHBIX JIMHUN
(anmreOpanueckod, TEOPETUKO-PYHKIIMOHAIBHOH, ypaBHEHWH ©  HEPaBEHCTB,
r€OMETPHUYECKOH, CTOXaCTUYECKOW), YTO IMO3BOJSIET THOKO WCIOJIB30BaTh HX
PacrojoKEeHHE U B3aWMOCBSI3b, YUUTHIBAS CHEIU(PUKY OCBAMBAEMOM CIEIUAIBHOCTH
CIIO 19.02.03 Texnousorus xieba, KOHIUTEPCKUX U MAKAPOHHBIX W3JEHH, TITyOHHY
M3y4YeHUs MaTepuasa, YypoBEeHb MOJTOTOBKU CTYJECHTOB IO MPEAMETY.

N3yuenne o0OmeoOpa3oBaTenbHON yueOHOM aUCIMIUIMHBI  «MaTteMaThkay
3aBeplIaeTcs MOJBEICHUEM HTOTOB B (popMe dK3aMeHa B paMKax MPOMEKYTOUHOU
aTTeCTalluu CTYJCHTOB.

MECTO YUYEBHOMH JJUCHOUILJIMHBLI B YYEFHOM ILVIAHE

VYuaebnas gucnuiuimHa «MaTeMaThkay —SBISeTCS y4eOHBIM  MPEIMETOM
o0si3aTenpHOM MpeaMeTHOM obnactu «MartemaTtuka u uHpopmatuka» ®I'OC cpennero
obOmero o6OpazoBanus. B mpodeccrmoHanbHBIX 00pa3oBaTENbHBIX OpPTraHU3AIUSX,
peanu3yronmx o0pa30BaTEIbHYI0 MPOTpaMMy CpEIHEero oOmmero oOpa3oBaHUS B
npenenax ocsoeHus: OIIOII CIIO na 6a3e ocHOBHOrO 001Iero oopasoBanus, yueOHas
aucuuIuinHa «MaTeMaTukay M3ydaeTcss B 00meo0pa3oBaTeIbHOM IUKIIE Y4eOHOTO
wiana OIIOII CITO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHUs C MOJIYYCHUEM CPEIHErO
oO1mero oopa3oBaHwusl.

B y‘{66HHX IIJIaHaX nporpaMmmbl NOArOTOBKU CreuuanmcTtoB cpegHero 3BeHa II0
cnenuainbHocTH 19.02.03 TexHosorus xneda, KOHIUTEPCKUX U MAKAPOHHBIX HU3/ENNN
yueOHass  JHUCIUILIAHA «MareMaTuka BXOJUT B cocTaB 00X
0011e00pa3oBaTeIbHbIX YYEOHBIX JUCHMIUIAH, (POPMHUPYEMBIX H3 00sA3aTeIbHBIX
npenMeTHbIx obnacreit @I'OC cpeanero obmero oopazoBaHus, A CHEHATBHOCTEN
CIIO cootBercTBYytOIMIEro Mpod st mpohecCuOHATHFHOTO 00pa30BaHUS.

PE3YJbTATHI OCBOEHUS YYEBHOM JUCIUILIUHBI

OcBocHue COACPKaAHUA yqe6H0171 JUCITUITIINHBI «MaremaTrkay oOecreunBacT
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JOCTH)KEHUE CTYICHTAMHU CIIEAYIOLINX pPe3y1bmamaog:

*  JIUYHOCHIHBIX:
— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTHUKE KaK YHUBEPCATHLHOM SI3BIKE
HayKH, CPEJICTBE MOJICIMPOBAHMS SIBJICHHM M MPOLECCOB, HIESIX U METOJax
MaTeMaTUKH;

— NOHUMaHUE 3HAYUMOCTH MATEMaTUKH U1l HAyYHO-TEXHUYECKOro IMporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MATEMaTHKE KaK K YacTH OOIIedYeIoBeuecKon
KyJIbTYpbl 4Yepe3 3HAaKOMCTBO C MCTOpPUEH pa3BUTHS MaTEMAaTUKH, 3BOJIOLMEH
MaTeMaTUUYECKUX HJICH;

— pa3BUTHUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS,
ANTOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTU MBIIIJICHUS] HA YPOBHE, HEOOXOIUMOM IS
Oynymeld MpopeCCHOHAIBHON ACATENBHOCTH, ISl TPOJODKCHHS OOpa3oBaHUS U
caMmo00pa30BaHus;

— OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUSIMA W YMEHUSIMHU, HEOOXOJIUMBIMHU B
MMOBCEIHEBHOM *HU3HU, JJISI OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JTUCIUIUIMH U
JUCIUIUIMH TPO(ECCHOHANIBHOTO 1MKJIA, JJIs MOJy4YeHus o0pa30BaHus B 00JIaCTsIX, HE
TpeOyIOIUX yriyOIeHHON MaTeMaTHYeCKOM MOArOTOBKH;

— TOTOBHOCThH M CIIOCOOHOCTHh K 0O0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO,
Ha TMOpPOTSHKEHUM BCEH KU3HU; CO3HATEIBHOE OTHOIIEHHWE K HEMPEepPHIBHOMY
0o0pa3oBaHMIO KaK YCJIOBHUIO YCHENIHOW MpodeCcCHOHANTBHOW U OOIIEeCTBEHHOU
NEATEIIbHOCTH;

— TFOTOBHOCTh U CLIOCOOHOCTh K CAaMOCTOSITEIbHON TBOPUECKOM M OTBETCTBEHHOMN
NS TENbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, YUeOHO-UCCIIeI0BATEILCKON, MPOCKTHOMN
U IPYTUX BUJAX JI€ATEIbHOCTH;

— OTHOIIIEHUE K MPO(PECCUOHAIBHOMN NIEATeTFHOCTH KaK BO3MOYKHOCTH YJYacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, 0OIIEHAITMOHAIBHBIX TIPOOIIEM;

*  MemanpeoMemHuIX:

— YMEHHE CaMOCTOSTETIbHO OIpPENeNsaTh IENH JeATEIbHOCTH W COCTaBIIATH
TUTaHBI ~ JESATEIBHOCTH, CaMOCTOSITENIBHO  OCYIIECTBISITh, KOHTPOJHUPOBATh U
KOPPEKTUPOBATh JCATEIHHOCTH, WCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JTOCTHKECHHSI TTOCTABJICHHBIX IEJeH U pealu3aliyl IUIAHOB JIEATEIHHOCTH; BBIOMPATH
YCIICIITHBIE CTPATETHH B PA3TTUYHBIX CUTYaIINSX;

— YMEHHE TPOJAYKTHBHO OOMIaThC W B3aWMOJCWCTBOBAaTH B  IpoIlecce
COBMECTHOH ACSATENbHOCTH, YYUTHIBATh TMO3UIMH APYTUX YYACTHHKOB JCSITEIHLHOCTH,
3¢ peKkTUBHO paspeniaTh KOHPIUKTHI;

— BJIAaJICHUE HaBBIKAMHU TI03HABATEIHHOW, Y4EOHO-HCCIEAOBATEIBCKON U
NPOCKTHOW JEATeTbHOCTH, HABBIKAMHU pa3pelieHuss Mpo0JeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOWMCKY METOJIOB PEIICHUS] MPAKTHYECKUX 3aj1ad,
MPUMEHEHUIO PA3INYHBIX METO/I0B IMO3HAHMS;

— TOTOBHOCTh U  CIHOCOOHOCTH K  CaMOCTOSITEbHOW  MH(GOPMAIMOHHO-
MMO3HABATEIIbHON JIEATEILHOCTH, BKIIOYas YMEHHE OPHUEHTHUPOBATHCS B PA3THYHBIX
UCTOYHWKAX  HMHPOpPMAIMM, KPUTHUYECKH OIEHWBATh W  HUHTEPIPETHUPOBATH
MHGOPMAITUIO, TIOTYYaeMYIO U3 Pa3IUYHBIX HCTOUYHUKOB;



— BJIA/ICHUE SI3bIKOBBIMHU CPEICTBAMM: YMEHHUE SICHO, JJOTUYHO U TOYHO M3JIararh
CBOIO TOUKY 3PEHMS, UCIIOIb30BaTh aJCKBATHBIE A3BIKOBBIE CPEACTBA;

— BJIQJICHUE HABbIKAMU  MO3HABATENbHOM  pediekcnu Kak  OCO3HaHUS
COBEPLIAEMBIX JEHUCTBUM U MBICIMTENBHBIX MPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUM,
I'PaHUL] CBOErO 3HAHUS W HE3HAHUS, HOBBIX IIO3HABATENIBHBIX 33/1a4 U CPEJICTB I UX
JNOCTHKEHUS,

— LIEJIEYyCTPEMIIEHHOCTh B MIOMCKAX U MPUHATHM PELIEHUM, COOOPa3uTENbHOCTh U
UHTYULUS,  PAa3BUTOCTb  IPOCTPAHCTBEHHBIX  IMPEACTABICHUH;  CHOCOOHOCTH
BOCIIPMHMMATh KPacoTy U TapMOHHUIO MUPA;

*  NpeoOMemHbIX:

— c(OPMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHKE KaK 4YacTH MHPOBOM
KyJbTYpbl U MECT€ MaT€MaTHKU B COBPEMEHHOH LIMBUIM3ALMHU, CIIOCO0AX OMUCAHUS
SABJIEHUN PEAIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— C()OPMUPOBAHHOCTb MPEJCTABICHUA O MaTeMAaTUYECKUX MOHATHUAX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJEISX, NO3BOJIAIOIIMX ONMCHIBATh U U3y4YaTh PA3HbIE
IIPOLIECCHI M SIBJICHUS; IOHMMAaHWUE BO3MOXHOCTHM AKCHOMATHYECKOIO ITOCTPOCHMS
MaTEMaTUYECKUX TEOPUIL;

— BJIJICHUE METOJAMHU JI0KA3aTeJIbCTB M AITOPUTMOB DPELICHUS, YMEHHE HX
IIPUMEHSATh, IPOBOAUTH JOKA3aTENbHBIE PACCYKACHHUS B X0/1€ PELICHUS 3a1a4;

— BJIAJICHUE  CTAHJAPTHBIMM  IPUEMAMHU  PELICHHWS  PAlMOHAIBHBIX U
MppalMOHAIbHBIX, OKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHCTEM; UCIOJIb30BAaHUE IOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM
qucie JUIA TOWCKAa IIyTHM PEIICHWS W WUIIOCTPalUu pPELICHUS YpaBHEHUH H
HEPABEHCTB;

— c()OpPMUPOBAHHOCTb IIPEACTABICHUN 00 OCHOBHBIX HOHTHUAX
MaTeMaTUYECKOTO aHajdu3a M UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTEPU30BATh
noBeieHne (QyHKIUH, UCIIOIb30BAHNE MOMYUYEHHBIX 3HAHUHN AJISl ONMCAHUS U aHAn3a
peanbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMM IIOHATHSMU O INIOCKMX M HPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (Urypax, UX OCHOBHBIX CBOMICTBaX; C(POPMUPOBAHHOCTb YMEHHS
pacrno3HaBaTh r€OMETPUUECKHE (PUTyphl HA YepTexkaxX, MOJAETSX U B PEAIbHOM MUPE;
NPUMEHEHNE W3YYECHHBIX CBONCTB reoMeTpuueckux (uryp u Gopmyn Ais pemieHus
reOMETPUYECKHX 33Ja4 U 3a1a4 C IPAKTUYECKUM COICPIKAHUEM;

— c(OPMUPOBAHHOCTh MPEACTABICHUN O TMpOLECcCaX M SIBICHUSAX, MMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUpE,
OCHOBHBIX IOHATHAX JJEMEHTAPHOW TEOPUU BEPOATHOCTEM; YMEHHM HAXOIWTh M
OLICHHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUA B MPOCTEHIIMX NPAKTHUYECKUX
CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJINYUH;

— BJIa/ICHUE HABBIKAMM MCIIOJIB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOIPAMM IIPH
peLIcHUH 3a1a4.



COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

BBenenue

MaremaTuka B HaykKe, TEXHUKE, SKOHOMHKE, WH(POPMAIIMOHHBIX TEXHOJIOTHUAX U
MPAKTUYECKON AeATEeNbHOCTH. Llenn u 3amaun M3ydeHus MaTEMATUKU MPU OCBOCHUHU
cnenrasibHOCTH CIIO 19.02.03 TexHosorus xjaeba, KOHIUTEPCKUX M MaKapOHHBIX
15631 () 0505 8

AJI'EBPA

Pazsumue nousamus o uucne

Ilenmsie w pamnuwoHanbHble 4wcna. JleWicTButenbHble uYucna. [lpubnusicenmvie
BbIUUCTCHUSL.
Komnnexcnule uucna.

Kopnu, cmenenu u nocapugmul

Kopnu un crenenun. KopHu HaTypanabHOI CTENEHU U3 YUCIIA U UX CBOMCTBA. CTENEHH C
palMOHAIBHBIMU IIOKa3aTeIsIMU, HUX CBoicTBa. CTeneHu C JEHCTBUTEIbHBIMU
nokazatensimMu. Ceoticmea cmenenu ¢ OeticmaumeibHblM HoKa3ameseM.

Jlorapupm. Jlorapugm umcaa. OcHOBHOE JOrapu(pMUUECKOE TOXKIECTBO.
JlecsiTuunble W HaTypaibHble jorapudmsel. [lpaBuna nelctBuili ¢ sorapudmamu.
Ilepexon kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajqredpanmyeckux BbipaxeHui. [IpeoOpazoBaHne pauuoHAIbHBIX,
UpPpaLMOHATBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JTOTapU(MUUECKUX BHIPAKECHUM.
Ilpakmuueckue 3anamus

Apudmernueckre ACUCTBHUS HaJA YHMCIAMHU, HAXOXKACHUE MPUOIMKEHHBIX 3HAYCHHM
BEJIMYUH W MOTPEITHOCTEH BRIUMCICHUN (a0CONMIOTHOW M OTHOCHUTEILHOM), CPAaBHCHHE
YU CJIOBBIX BBIPAKECHHM.

BrrunciieHne u cpaBHEHHE KOpPHEN. BBITTONIHEHNE PACYETOB € paKaJIaMH.

Pemienne wuppanmoHasnbHbIX ypaBHEHUM. HaxoxkaeHue 3HAYCHUNW CTENEHEH C
panroHalbHBIMK TIOKa3aTeasiMu. CpaBHeHHE cTeneHel. [Ipeobpa3zoBanus BeIpaKeHUM,
COJIEpIKAILIUX CTENEHU. Penienne moka3arenbHbIX YpaBHEHUMN.

Pewienne npukinagHbIx 3a1a4.

Haxoxnenue 3HaueHuil jorapudmMa 1Mo MHpPOU3BOJIBHOMY OCHOBaHuIO. [lepexom ot
OJIHOTO OCHOBaHMS K Jpyromy. Belunmcienue u  cpaBHEHUE Jiorapu@mos.
JlorapudmMupoBaHue U NOTEHIIMPOBAHUE BHIPAKEHUI.

[Ipubnu>keHHbIE  BBIYMCICHHUS M pPEIIeHUs TNPUKIAIHBIX  3a1ad. Penienue
norapu(MUUECKUX YpaBHEHUH.

OCHOBbBI TPUTTOHOMETPHUHA
OCHOBHBIE IOHATHS

PaI[I/IaHHaH MCpa Vyrja. BpaHIaTCJ'IBHOC JABHKCHHC. CI/IHYC, KOCHUHYC, TAHI'CHC H
KOTaHT'CHC 4YHCJIia.



OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

®opwmyael npuBeneHus. opmynsl cnoxenus. opmyiisl ynBoeHuss. Popmynsl noao-
BUHHO20 Y2Id.

[IpeoOpazoBanust NPOCTEHIIMX TPUTOHOMETPUUECKUX BhIPAKEHHI

[IpeoOpazoBaHne CyMMbl TPUTOHOMETPUUECKMX (YHKIMA B MNPOU3BEICHUE U
MIPOU3BENICHUS B CYMMY. Buipaosicenue mpuconomempuieckux yHKyuil yepes maHeeHc
NOJIOBUHHO20 Ap2yMeHmda.

Tpuronomerpruyeckue ypaBHEHUsI 1 HEPABEHCTBA

[Ipocreitmme TpUrOHOMETPUYECKUE YpaBHEHUS. [Ipocmeuuiue mpucoHomempuyeckue
HepageHcmada.

OOpaTHble TPUrOHOMeTPUYecKHEe QYHKIUHU. APKCUHYC, aDKKOCHUHYC, aDKTAHT€HC.
Ilpakmuueckue 3anamus

Pannanneiii mMeTon W3MEpEHHs YIJIOB BpALEHHS W CBSI3b C TPagyCHOM MEpOM.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA, (OPMYJbI CIOXKEHHUS, YJIBOCHUS,
npeoOpa3zoBaHWE CYMMbl TPUTOHOMETPUYECKMX (DYHKIMI B  NPOU3BEACHHUE,
npeoOpa3oBaHue MPOU3BEJICHUS TPUTOHOMETPUYECKUX (YHKIMH B CymMy.
[Ipocrelimme TPUroHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.

OOpatHbie TPUTOHOMETPUYECKHUE (PYHKIIMU: aPKCUHYC, APKKOCUHYC, apKTAHI'€HC.

®YHKIUU, UX CBOUCTBA U TPA®UKHU

@®yukuun. OO6nacTe ompeAesNeHUss W MHOXKECTBO 3HAueHM; rpaduk (yHKIUH,
noctpoeHue rpadpukoB QyHKUUN, 3aJaHHBIX Pa3IMYHBIMH CIIOCOOAMH.

CaoiictBa ¢yHKuMH. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTh, OIPAHUYEHHOCTD,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HauOOJIbIlIee U HAUMEHbIIIEEe
3HaYeHUs, TOYKM OKcTpemyma. ['paduyeckas  unHTepmperauus. [lpumeps
(YHKIMOHANBHBIX ~ 3aBHCHUMOCTEl B pealibHbIX  Ipoleccax U SBJICHUSIX.
Apudmernueckre onepannu Haja QyHKIHUSIMU.

Cnoxunas GyHKuus (kommnosuius). [lonsamue o nenpepvignocmu QyHKyuuU.

Ooparnble ynkmumn. Obaacmv onpeoeiieHus u 001ACMb 3HAYEHUL O0OPAMHOU
@yuxyuu. I pagux oopamnou gynxkyuu.

CrenenHble, TOKa3aTeNbHbIE, TOTapUPMHUUECKUE U TPUTOHOMETPpUYECKUE QYHKIUH.
OOpaTHbIe TPUTOHOMETPUUYECKUE PYHKIUU

Onpenenenus QyHKUIUN, X CBOMCTBA U rpauKu.

[IpeoOpazoBanusi rpadukoB. [lapannenpHBIA TEPEHOC, CUMMETPHUS OTHOCUTEIHHO
ocel KOOpAMHAT M CHMMETPHsS OTHOCHUTENIbBHO Hayana KOOpPAMHAT, CHUMMETPHS
OTHOCHUTEIIFHO MPSIMOM ¥ = X, pacTSKEHHE U C)KaTHe BJOJb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamus

[Ipumeps! 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B PEAJbHBIX MPOIECCAX U3 CMEXKHBIX
muctmminH. Onpenenenve Qynkumid. [locTpoenne u ureHue rpaduKoOB (QYHKIIHIA.
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Uccnenosanne ¢pynknuu. CBoMCTBA TMHEHHON, KBAAPATUIHOM, KYCOUHO-TMHEHHON U
ApoOHo-uHeHoM QpyHkumii. HenpepriBHbie u nepuoanyeckue GyHkuuu. CBolcTBa U
rpaduKky CcUHyca, KOCHHYCa, TaHreHca U KoTaHreHca. OOpaTHble (QYHKIMH U HX
rpaduku. OOpatHble Tpuronomerpudeckue ¢ynkiuu. [IpeoOpazoBanus rpaduka
¢byukun. ['apmonnueckue konebanus. [lpukinagabie 3agaun.

[lokazarenpHble,  Jorapudmuueckue,  TPUTOHOMETPHUUECKHE  ypaBHEHUS U
HepageHcmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBaTeIbHOCTH. CniocoOb1 3a7aHus U CBONCTBA YHUCIIOBBIX
NOCJEN0BATENBHOCTEN.

llonsmue o npeoene nocnedosamenvrocmu. Cyujecmeogsanue npeoeia MOHOMOHHOU
ocpanuyennou  nociredogamenvrocmu. CyMMHpPOBAaHHE  IOCIIEIOBATEIbHOCTEM.
beckoHeuHo yObIBaroIIasi reoMeTpUUecKasi IpOrpeccus 1 ee cymma.

IIpousBognasi. IloHsTHE O TPOU3BOAHOM (YHKIMH, €€ TeOMETPUUYECKUH U
¢bu3nueckuil cMbIci. YpaBHEHUE KacaTenbHOW K rpaduky (ysnkuuu. [IpousBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEIACHHUs, YaCTHbIE. | [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byukuuii. [IpuMeHeHrne NpPOW3BOAHON K MCCIENOBAaHUIO (DYHKUUH U TOCTPOEHUIO
rpadukoB. IIpouszsoonsie 0opamHol GyHKYuU U KOMROIUYUU PYHKYULL.

[IpumMepbl MCONB30BAaHUSI MTPOU3BOIHOM Il HAXOXKICHUSI HAWJIY4ILErO PEUIEHUS B
OpUKJIAJAHBIX 3ajavyax. BTopas npou3BojHAs, €€ TeOMETPUYECKH M (PU3nYecKuid
cMmbIci. Haxoxxaenue ckopocTu Juisl mpolecca, 3aaHHoro GopMmysnoi u rpagukom.
IlepBooOpa3nass u wuHTerpaj. IIpuMeHeHHe ONpPENEIEHHOTO MHTErpaia Ui
HaXOXKJICHUS TUIOMIA I KpUBOJIMHEHHOM Tparneuuu. dopmyna Herorona—IJIeibnua.
[Ipumepsl IpUMEHEHUsT UHTErpalia B PU3UKE U FTE€OMETPUHU.

Ilpakmuueckue 3anamus

YucnoBas TmOCIENOBATENbHOCTh, CIIOCOOBI €€ 3aJlaHus, BBIYUCICHUS YJICHOB
nocienoBatenbHocT. llpenen mocienoBarenbHOCTH. beckoHewHO —yObIBaromias
r€OMETPUYECKAS] IPOTPECCHUA.

[IponsBoaHas: MEXaHUYECKU U T€OMETPUUYECKHUI CMBIC IPOU3BOJHOM.

VYpaBHeHue KacaTenbHO# B o0mieM Buze. [lpaBuna u ¢popmyinsl auddepeHurpoBanus,
Tabnuia MNPOU3BOAHBIX dBJEMEHTapHBIX (QyHKUuW. MccnenoBanue GyHKUUUA C
MOMOIIBIO TPOM3BOJHON. HaxokneHue HamOoJIbIIEero, HaUMEHbBIETO 3HAYEHUs U
HKCTPEMAJIbHBIX 3HAYCHUH (PyHKLINU.

WUuterpan u mnepBooOpasnasi. Teopema Hpiorona—IJleitbuuma. Ilpumenenue
MHTETpasa K BBIYUCICHUIO (PU3MUECKUX BEIMYUH U TIOLIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss M CHCTeMbl ypaBHeHMH. PanuoHanbHBIE, HppaLMOHAJIbBHEIE,
II0KA3aTEJIbHBIC U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCWJIBHOCTE ypaBHEHMI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TNpUEMBI HUX peleHus (pa3loXKEeHUEe Ha MHOMXUTENIH, BBEJICHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, IpapuueCKuil METON).

Hepasencrsa. Pannonanshsle, UPpALOHAJIBHEIE, IIOKa3aTeJIbHbIC "
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mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.
Hcnonb3oBanue CBOWCTB U rpaguKkoB (PYHKUMH NPU PelICHUH YPABHEHUH U
HepaBeHCTB. Meto wuHTepBanoB. l300pakeHne Ha KOOPAMHATHON IJIOCKOCTH
MHOYKECTBA PEIICHUN YPAaBHEHNN U HEPABEHCTB C IBYMs IEPEMEHHBIMUA U KX CHCTEM.
Ilpuxnaonwie 3a0auu

IIprumeHenne MaTeMaTUYECKUX METOJOB JUISl PELIEHUS COJEPIKATEIbHBIX 3a1ad W3
pa3IMYHbIX 00JaCTEN HAYKU U NPAKTHKU.

WNHuTepnperanys pe3yipTaTa, y4eT peaIbHbIX OIPaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHOCHIBHOCTH ypaBHeHuil. [IpeoOpa3oBaHue ypaBHEHHIA.
OcCHOBHBIE TpUEMBl pELIEHUS ypaBHEHWIl. PemieHue cuCTEM  ypaBHEHMIA.
Hcnonp3oBanne CBOMCTB U rpa@ukoB (YHKUMN [UIsI pEUICHUS ypaBHEHUN U
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

DeMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATHS KOMOWHATOpPUKH. 3aJauyd Ha TMOJCYET YHCIa pPa3MEIlCHUH,
IEPECTAaHOBOK, coueTaHui. Pemienue 3aau Ha nepedbop BapuanToB. @opmMyia OMHOMA
Hprorona. CoiicTBa OMHOMHHAIBHBIX KO3 duimeHToB. Tpeyroabuuk [lackans.

DneMEeHThl TEOPUH BEPOSATHOCTEN

Co0bITHE, BEpOSATHOCTH COOBITHS, CIOKEHNE U YMHOXKEHUE BeposiTHOCTE!. [lonsamue o
Hesagucumocmu  coovimuu. Jluckpemuas — CayuauHas — GeIUYUHA,  3AKOH  ee
pacnpedenenus. Yucnosvle xapaxmepucmuku OUCKPEMHOU CHYYAUHOU BelUYUHDbL.
Ionsamue o 3axone 601LWUX YUCEIL.

DJeMeHThl MaTEMAaTUUYCCKOM CTAaTUCTUKH

[IpeacraBnenne  gaHHBIX  (TAONMIBI, OUAarpaMmbl, TpaduKH), 2eHepalbHas
COBOKYNHOCMb, 8blO0PKA, cpedHee apupmemudeckoe, meouana. Ilowsmue o 3adauax
mamemamuyeckKol Cmamucmuxi.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8eposmHOCMHbIX MeMOo008.
Ilpaxkmuueckue 3anamus

Ucrtopust pa3BUTHSI KOMOWHATOPUKH, TCOPUH BEPOSITHOCTEH U CTATUCTUKHU U UX POJIb B
pasnUYHBIX cdepax YEeIOBEUECKOW KU3HENEATeIbHOCTH. [IpaBmiia KOMOWHATOPHKH.
Pemenne koMOMHATOPHBIX 3ajad. PasmernieHus, coueTaHusi M MepecTaHOBKU. buHOM
Herotona u tpeyronbnuk [lackans. [Tpuknagneie 3agaum.

Knaccuueckoe onpenenenre BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOPpEMA O CyMME
BEpOATHOCTEW. Bbruncnenue BeposiTHocTen. [Ipukmanuesie 3agauun. [Ipencraiienue
YUCJIOBBIX JaHHBIX. [IpukiiagHbie 3a1a4uu.

I'EOMETPUA
IIpambie u niockocmu 6 npocmpancmee
B3anmHoe pacronokeHue IByX NpsIMbIX B IpOocTpaHcTBe. [lapamiensHOCTD IpsAMON U
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wiockoctd. IlapammensHocTh  mmockocTtei.  [lepneHauKyIsIpHOCTE  OPSIMOM U
IJIOCKOCTU. llepneHauKynssp ¥ HAakJIOHHAsA. YTOJN MEXAY NPSAMONM M IUIOCKOCTBIO.
JIByrpaHHbI yros. Yrojd MexAy IUIOCKOCTAMU. IlepneHauKyIsIpHOCT IBYX
IIJIOCKOCTEH.

['eomerpuueckue  mnpeoOpa3oBaHHMs  MPOCTPAHCTBA:  NapajuIeTIbHBIA  MEpPEHOC,
CUMMETPHS OTHOCUTENIBHO INIOCKOCTH.

[TapannensHOe npoekTupoBanue. Ilowade opmoconanvhou npoexyuu. 13o06paxxeHue
MIPOCTPAHCTBEHHBIX (QUTYP.

MHororpaHHUKH

Bepmmnbl, pebOpa, rpaHu MHOTOrpaHHUKa. Pazeepmra. Mmnozocpannvie yaiubi.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.

[Ipuszma. Ilpssmas u wmaknonnas npusma. IlpaBwibHas npusma. Ilapamnenenunen.
Ky6.[lupamuma. IlpaBunpHas nupamuga. YceueHHas mnupamuaa. LeTpasqp.
Cummerpun B KyOe, B mapajuienenunene, B npusme u nupamuzge. CeueHus kyoa,
MIPU3MbI U TUPAMU/IBI.

[IpencraBnenre O mNpaBUIBHBIX MHOTOTPaHHMKAaX (TeTpasape, KyOe, OKTa’ape,
J0JIEKa’Ipe U UKOCAdIPE).

Tena 1 NOBEPXHOCTH BpaIllCHUS

[Hunuaap u xoHyc. YcedeHHbIH KoHyc. OCHOBaHME, BBICOTA, OOKOBAsi TIOBEPXHOCT,
oOpa3yromas, pa3BepTrka. OceBble CEUEHUS U CEUEHHUS], MapalIeIbHbIE OCHOBAHHUIO.
[Tap u cepa, nx ceuenus. KacarenbHas miocKocTh K cdepe.

N3mepenus B reoMeTpuu

O6beM u ero uzmepenue. MurerpanpHas popmyna oobema.

®opmynbel 00beMa KyOa, MPSMOYTOJBHOTO Tapajuleienuieia, MPU3Mbl, IIHHIPA.
@opmynbsl o0beMa mNUpaMHIbl U KOHyca. DopMynbl IJIOMEAAW TMOBEPXHOCTEH
IWIMHpA 1 KoHyca. Dopmysbl 00beMa Imapa u Iiomaan chepsl.

[Tomo6ue Ten. OTHOIIEHUS TUIOIIAEH MOBEPXHOCTEH U 00EMOB MOAOOHBIX TEIl.

KOOpI[I/IHaTBI N BCKTOPLI

[IpsiMmoyronbHast (ekapToBa) CUCTEMa KOOpPAMHAT B THpocTpaHcTBe. Dopmyia
PACCTOSIHUSI MEXY ABYMS TOUKaMU. Y paBHEHUS CHEPbI, HIOCKOCMU U NPAMOU.
BekTopsl. Monyns Bektopa. PaBeHCTBO BEeKTOpOB. ClioKEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpAa Ha 4ucio. Pa3iokeHne BEKTOpa MO HANpaBJICHUSM. YTOJ MEXAY IBYMs
BekTopamu. I[Ipoexkumss Bekropa Ha ocb. KoopauHatel Bektopa. CxanspHoe
MPOU3BEICHNE BEKTOPOB.

Hcnonp30BaHne KOOpPAMHAT W BEKTOPOB IPH  PEIICHUMM MAaTEMaTUYECKUX U
IIPUKJIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamusn

IIpr3Haku B3aMMHOTO PACHOJIOKEHHUS TNPAMBIX. YTOJI MEXAy NpsAMbIMU. B3aumHoe
PacIoJIOKEHUE NPSMBIX U IUIOCKOCTEH. [leprneHauKynsap U HakJIOHHas K INIOCKOCTH.
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VYron Mexay npsiMOil ¥ INIOCKOCThIO. T€OpEMBI O B3aUMHOM PACIIOJIOKEHUN MIPIMON U
IJIOCKOCTH. Teopema 0 Tpex NMEepIEeHINKYIISPAX.

IIpr3Haku 1 CBOMCTBA MAapaJUIENIbHBIX U NEPIEHAUKYIAPHBIX IUNIOCKOCTER. PaccTosHue
OT TOYKH JI0 IJIOCKOCTH, OT IPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEXIY

IUIOCKOCTAMH, MEXKIY CKPCIIMBAIOIMMUCA NPSIMBIMU, MEXKAY IPOU3BOJIBHBIMHU
dburypamu B mpoCTPaHCTBE.

[TapannensHOoe NOPOEKTUpPOBAHME U €ro CBoMcTBa. Teopema o0 niowaou
OpPMO2OHANLHOU npoexyuu MHO20)20IbHUKA. B3anmnoe PacCIOI0KEHUE
MIPOCTPAHCTBEHHBIX (QUTYD.

Paznuunbie Buapl MHOrorpaHHukoB. HMx u3oOpaxkenus. CeueHusi, pa3BepTKU
MHOTOrpaHHHUKOB. lInomane mnoBepxHoCcTH. Buapl cumMMeTpuii B HOPOCTPAHCTBE.
CuMMeTpHs TeJ BpallleH!s] 1 MHOTOIpaHHUKOB. Beruucienue miomianei 1 00beMoB.
Bexkropel. JlenictBus ¢ BektopaMu. JlekapTroBa cucremMa KOOPAWMHAT B IIPOCTPAHCTBE.
VYpaBHeHue okpyXHOCTH, cepbl, TIockocTh. PaccTosiare Mexay Toukamu. [leficTBus
C BEKTOpaMH, 3aJaHHbIMH KoopauHaTamu. CKaJsipHOE NPOU3BENCHUE BEKTOPOB.
BektopHoe ypaBHEHME MNOpSIMOM M IUIOCKOCTU. Vcmonb30BaHME BEKTOPOB IIPU
JIOKa3aTEIbCTBE TEOPEM

CTEPEOMETPUH.

JIns BHEAyTUTOPHBIX 3aHATUM CTYAEHTaM HapsAy C PEIIEHUWEM 3a7a4 U BBINOJHEHUS
OPAaKTUYECKUX 3aJaHUd MOYKHO TMPEIJIOKUTh TEMbl HCCIENOBATEIbCKUX U
pedepaTUBHBIX pPabOT, B KOTOPHIX BMECTO CEpPUH OTIEIBHBIX MEIKHUX 33]ady U
yIpaXHEHUH MpeaiararoTcsl CIOKETHbIE 3aJaHus, TPeOyIOIIHe IUTEIbHOU paboThl B
paMKax OJHOW MareMaTUYeCKOW CHUTyallMd. OTH TEMbl MOTYyT OBITh Kak
WHJVMBUAYAJIbHBIMA 3aJJaHUSIMUA, TaK W TPYNIOBBIMU JJI COBMECTHOTO BBINOJHEHHS
HCCIIETOBAHMSL.

IlpumepHvie memwl pegpepamos (00xk1a008), npezeHmayuil

HenpepsiBHBIE ApOOH.

[IpuMeHeHne CI0KHBIX TPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapaienpHOE MPOEKTUPOBAHUE.

Cpennue 3HaYeHUs U UX IPUMEHEHHUE B CTATUCTHKE.
BektopHoe 3aanue npsiMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHuH.

['padmueckoe perieHne ypaBHEHUI 1 HEPABEHCTB.
[IpaBuIBHBIEC U NTOIYNIPABUIIBHBIE MHOTOTPAHHUKH.
KoHnueckue ceuyeHus: 1 uxX NpUMEHEHHE B TEXHUKE.
[Tonsatue nuddepenimana u ero NpUI0KEHUSI.

CxeMbl IOBTOPHBIX UCIbITaHUI bepHyuin.

HccenenoBanue ypaBHEHUN U HEPABEHCTB € [TAPaMETPOM.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanmzanuu comepkaHusi 00IIe00pa30BaATEIHLHON y4eOHON MUCITATITUHBI
«Marematuka: anredpa ¥ Hayajga MaTEMaTUYECKOTIO aHAJIM3a; TEOMETPHUs» B Mpeenax
ocoenus OIIOIT CIIO na 6a3e oCHOBHOro oOIIero oOpa3oBaHUS C IOJTYyYECHHEM
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cpeaHero oOmiero oOpaszoBanusa g cnenuanbHocTr 19.02.03 TexHosorus xieoa,
KOHJIUTEPCKUX W MaKapOHHBIX wu3aenui (cpok oOydeHus 3 romga 10 wmecsieB)
MaKCHUMaJlbHas yueOHasi Harpy3Ka 00y4JaroIIuxcsi COCTaBIISCT:

* 234 yaca, u3 HUX ayauTOpHas (00s3aTeNIbHAs) HArpy3Ka O0yYarOIINXCs, BKIIOYast

MpaKTUYECKHE 3aHATHA, — 156 dYacoB; BHeayIWTOpPHAs CaMOCTOsITeNbHAas padoTa
CTYJEHTOB — 58 4acoB, KOHCYyJbTauu — 20 4acos.
1 kypc:

I cemectp — Bcero 34 yaca, u3 Hux 23 yaca Teopurd U 11 4acoB NPaAKTUUECKUX
3aHATUN; BHEAyJAUTOPHAs CaMOCTOATEIbHass pabora — 15 yacoB, KOHCynbTaUU — 2
qaca,

2 cemectp — Bcero 36 4acoB, U3 HUX 25 4yacoB Teopuu M 11 4acoB mpakTHUECKUX
3aHATUN; BHEAyJIUTOpPHAs CaMOCTOsATENbHAsE padora — 12 yacoB, KOHcyinbTauuu — 6
4acoB;

2 kypc:

3 cemectp — Bcero 86 4acoB, U3 HuUX 66 yacoB Teopur U 20 4acOB MPAKTHUYECKHX
3aHATUN; BHEAYJIUTOpHAs caMocToATenbHas pabora — 31 yac, koHCyabTammuu — 12

4acoB.
TEMATUYECKHWH IUIAH
KonauvecTBo
AynurtopHbie 3ansTHA. Coepkanue 00ydeHusl.
4acoB
BBenenune 2
PazBuTHe NoHATHA O YnCe 8
KopHnu, ctenenu u norapumel 20
[IpsiMbIE ¥ TITIOCKOCTH B IPOCTPAHCTBE 14
KomOunaTtopuka 10
KoopnHaTel 1 BEKTOPHI 10
OCHOBBI TPUTOHOMETPUH 16
OyHKIMHU U Tpaduku 14
MHOrOrpaHHMKH U KPYTJIbIE TEJIA 14
Havana maTemMaTH4eCKOro aHajin3a 16
WHTerpan u ero npuMeHeHue 8
DIJIEMEHTBI TEOPUU BEPOSTHOCTEN U 10
MaTeMaTHYECKOW CTATUCTUKH
YpaBHEHUSI U HEPABEHCTBA 14
Hroro 156
BHeaynuropHas camocTosiTeJibHas padoTa
[ToaroroBka BBICTYIUIEHUH IO 33JJaHHBIM TEMAM,
JOKJIaJI0B, pedepaToB, 3cce, MHANBUYATIbHOTO 58
MIPOEKTA C MCIOIH30BAHUEM HH(POPMAITMOHHBIX
TEXHOJIOTUH U JIp.
Koncyabranuu 20
Ilpomesxcymounas ammecmauyus 6 popme IK3amena
Bcero | 234
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XAPAKTEPUCTHUKA OCHOBHBIX BU1OB
yueonoi JEATEJIBHOCTHU CTYJAEHTOB

Conep:xanue XapaKkTepuCTHKA OCHOBHBIX BH/IOB JIeATEJbHOCTH CTYJAC€HTOB
o0yuyeHust (Ha ypoBHe Y4eOHBIX JIeiiCTBHIA)

O3HaKOMJIEHME C pOJbI0 MaTeMAaTUKHM B HAayKe, TEXHUKE,
HPKOHOMHUKE, MH()OPMALIMOHHBIX TEXHOJIOTUAX M MPaKTUYECKOU
Beenenue NEATEITbHOCTH.

O3HakOMJIEHME C LIEJSIMU U 3aJa4aMHd M3y4eHUs MaTeMaTHKU
[pU OCBOEHUHU CHELMAIBHOCTH

AJI'EBPA

Breimonaenne  apudMeTnueckux JACHCTBUU HAJ — YUCIIaMH,
codeTasi yCTHbIE U TMCbMEHHBIE IIPUEMBI.

Haxoxaenue  mpuOIMKEHHBIX — 3HAYEHWM  BEIMYMH U
MOTPEIIHOCTEN BBIYUCICHUN (aOCOJIOTHON M OTHOCHUTEJIBHOM);
CPaBHEHME YHCIIOBBIX BBIPAKEHUM.

HaxoxxJienne omuboK B MpeoOpa3oBaHUSX W BBIYUCICHUAX
(OTHOCHUTCSI KO BCEM ITyHKTaM MPOTPaMMbl)

O3HaKOMJIEHHE C TOHATHUEM KOpPHS n-Ml CTENEHHW, CBOWCTBAMU
L)am/IKaJIOB Y IPaBUJIAMH CPABHEHUSI KOPHEM.

DOopMyJIMPOBAHKUE OINPENEICHUs] KOPHA W CBOMCTB KOPHEW.
BbIUuCIIEHME M CPAaBHEHUE KOPHEH, BBINOJHEHHUE IPUKHUIKA
3HA4YECHUS KOPHS.

[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPXKECHUH,
COAEPIKAINX PATUKAIIBI.

BrinonHeHne pacueToB 1o Gpopmyrnam, CoaepKaluM paaguKaibl,
OCYUIECTBJISIS HEOOXOAMMBIE MTOICTAHOBKHU U MPE0Opa30BaHUsL.
OrnpeneneHue paBHOCWIBHOCTH BBIPAXKEHUW C paJUKaJIaMH.
Penienne nppanoHaIbHBIX YPaBHEHHIA.

O3HaKOMJICHHE C TIOHSATHEM CTEINEHH C JECUCTBUTEIbHBIM
KopHu, crenenn,  [oKasaTeseM.

Jiorapugmbl HaxoxxneHne  3Ha4YeHMM CTEICHU, UCIIONB3yd  IpHU
HEO0OX0IMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchIBaHUE KOPHS 7-i1 CTENEHU B BUJAE CTENEHU C JPOOHBIM
MoKa3aTeJIeM U Ha00OpOT.

DopMyIMpOBaHUE CBOWCTB CTENEHEW. Bbluncinenue creneneu ¢
pAalVMOHAIBLHBIM  IIOKAa3aT€lIEM,  BBIIOJHEHUE  IIPUKUIKHU
3HAYECHUS CTEIIEHU, CDABHEHHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COJCpKAIUX CTENEHW, MNpPUMEHAS CBOWCTBA. Pemenue
MMOKA3aTEJIbHBIX YPABHEHUM.

O3HakOMJICHHE C TPUMEHEHUEM KOpPHEW W CTEIEHEW Ipu
BBIYMCJIEHUN CPEHUX, JEJIEHUN OTPE3KA B «30JI0TOM CEUCHHUI.
Penienne npukIIagHbIX 33124 Ha CIOKHbBIE MPOLEHTHI

Pa3zButue nousitus
0 YHCJIe
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IIpeoOpa3zoBanue
ajredpandecKux
BbIPAKeHUM

BreinmosHeHne npeoOpa3oBaHUN  BBIPKEHHUM, MPUMEHEHUE
(hopMyJ1, - CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIOrapu(pMoB.
Onpenenenue obnactu Oy CTUMBIX 3HAYEHU N
nmorapu(MHUUECcKOro BbIpaxkeHUs. Pemienue norapupmMuyeckux
YpPaBHEHUI

OCHOBBI TPUTTOHOMETPHUHA

OCHOBHbBIC MOHATHUSA

M3ydyeHue paguaHHOrO METOJAa U3MEPEHUS YIVIOB BPALLICHUS U
MX CBSI3U C IpaaycHO mepoi. M300paxeHue yrioB BpallleHuUs

Ha OKPYXHOCTH, COOTHECEHHWE BEJIIMYMHBI YIJIA C €ro
[PacIOJIOKEHUEM.

DopMynHrpoBaHue onpeeaeHui TPUTOHOMETPUYECKUX
GyHKIMIA Ui YIVIOB  MOBOpPOTa M OCTPBIX  YIJIOB

[MPAMOYT'OJIBHOI'O TPCYIroJIbHHUKA 1 00BSICHCHHE X B3aHUMOCBSI3U

OcHOBHBIE
TPUTOHOMETPUYECK
He TOKIeCTBa

[I[pMeHEeHnE OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB IS
BBHIYMCJICHUS 3HAYEHUW TPUTOHOMETPUYECKMX (PYHKIMM 10
OJHOU U3 HUX

IIpeoOpa3zoBanusi
NMpocTelImmx
TPUTOHOMETPUYECK
WX BbIPAKEHUH

M3ydyeHre OCHOBHBIX (OpPMYJT TPUTOHOMETpUU: (POPMYIIBI
CJI0KEHMS, YABOEHU, npeoOpa3oBaHus CyMMBI
TPUTOHOMETPUUECKUX  (QPYHKIMA B TPOU3BEICHUE U

MPOU3BEJCHNUS B CyMMy M TPUMEHEHHE TPU BBIYUCICHUU
BHAYCHUS] TPUTOHOMETPHYECKOTO BBIPAKECHUS W YIPOIICHUS
ero.

O3HakOMJICHHE CO CBOWCTBAMH CHMMETPUHM TOYEK Ha
CAMHUYHOW OKPY)KHOCTM Y TPUMEHEHHE WX IS BbIBOJA
(hopMyJT IPUBEICHUS

Pemenne 1no ¢opMmynaM U TPUTOHOMETPUYECKOMY KpPYyTy
[TPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[Ipocreiiime [Ipumenenne  oOmIMX  METOJOB  pEHICHUS  ypaBHEHUU
TPUTOHOMETPHUYECK (IPUBEACHUE K JIMHEMHOMY, KBaJAPAaTHOMY, METOJI Pa3JIOKEHUS
e YpaAaBHEHUA U Ha MHOXHWTEIW, 3aMEHbl MEPEMEHHOW) TMpU  pElICHUU
Hepagencmea TPUTOHOMETPUYECKUX YPABHEHUM.

YMeHue oOoTMedyaTb Ha Kpyre pelmeHus MPOCTEHIINX

TPUTOHOMETPUYECKUX HEPABEHCTB

O3HaKOMJIEHHE C TOHSATHEM OOPATHBIX TPUTOHOMETPUYECKHUX
APKCHHYC, (b yHKIMM.
APKKOCHHYC, 3yueHue onpenencHuil apKCUHyca, apKKOCHHYCa, apKTaHIeHca

APKTAHI'€HC Y1 CJIa

yucia, (GopmyiupoBaHuE HUX, HU300pakKeHUE Ha €IMHUYHON
OKPY>KHOCTH, IPUMEHEHHE MPHU PEIICHUN YPaBHEHUHN

®YHKIIMA, X CBOUCTBA U TPA®UKH

dyukuuu. [lHonsarue
0 HeNpPepPbIBHOCTH

Gynxkumn

O3HAaKOMJIECHHME C IIOHSATUEM IIEPEMEHHOM, NIpPUMEPAMHU
3aBACHUMOCTEN MEXIY NIEPEMEHHBIMU.
O3HakomJieHHMEe C  IOHATHEM  rpaduka,  OIpeaeseHue

NPUHAAJICKHOCTH TOUYKU rpaduky ¢yHkuuu. OnpeneneHue 1o
dbopmyne mnpocredineil 3aBUCMMOCTH, BUJa €€ rpaduka.
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Bripaxkenue no gpopmyJie 0HOM MEpeMEHHON Yepe3 apyrue.
O3HakomiieHHE C orpejaesieHneM (yHKIMH, (GOpMYIUpOBaHKE
ero.
Haxoxxnienue oOsactu omnpeneiaeHuss U 00JacTH 3HAYEHUU
(b yHKIUN
CroiicTBa O3HakOMIICHHE ¢ TpuMepamMu GyHKIIMOHATBHBIX 3aBUCUMOCTEH
- B peaJibHbIX MpPOoLleccax U3 CMEKHbBIX AUCIUILINH.
Fya (]mqeélcaﬂ O3HaKOMJICHHE C I0Ka3aTeJIbHBIMU PACCYKICHUSIMU
l/IETe N — HEKOTOPBIX CBOMCTB JIMHEWHOW W KBaJAPATUIHON (PYHKITUH,
I mla)e pbl ) [MPOBEACHNE UCCIEA0BAHUS JIMNHENHOW, KyCOUHO-JIMHEWHOM,
pumep NMPOOHO-TMHEHHOM M KBaIpaTUIHON (DYHKIIHM, IIOCTPOCHUE UX
(GDYHKIMOHAJBHBIX ’
ABICHMOCTEl B rpadukoB. [ToctpoeHue u ureHue rpagukoB GyHKIIUH.
CILHELX WccnenoBanue GyHKIUU.
ﬁ omeccax i Cocrapnenue BU0B GyHKIUN 110 JAHHOMY YCIIOBHUIO, PEIICHHE
HE.HCHI/IHX 3a/1a4 Ha SKCTPEMYM.
BrinonHenue npeodbpa3oBaHuil rpaduka GyHKIUN
W3yuenue nouamus obpamuou ynkyuu, onpeaereHue Buaa u
2
nocmpoenue epagura oopamuou QYHKYUU, HAX0NHCOeHue ee
OopatHbIe oonacmu onpeoenenus u odracmu 3Havenuti. llpuMeHeHme
GyHkuun CBOMCTB (DYHKUMU MpU HCCIECJOBAHUM YPAaBHEHUN U PEIICHUU
3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHATHUEM CIOKHON (DYHKIIUU
Boruucienue 3HauyeHUi GyHKIUN 110 3HAYEHUIO apryMEHTA.
OnpeneneHne TOJIOKEHUS TOYKA Ha rpaduke 1o ee
KOOpJIMHATaM U Ha00OPOT.
Mcnonb3oBaHue CBOMCTB (DYHKIUU JUIsi CpaBHEHMS 3HAYCHUM
cTeneHel u orapudmos.
[locTtpoeHue TpaduUKOB CTEMEHHBIX U JIOrapUPMUYECKUX
HKIIUH.
CreneHHble by .
HOKa3aTeJII>’HbIe Pemenre moka3aTeNbHBIX M JIOTApU(DMHUUECKUX YpaBHEHUH U
oADK (l)MI/I‘IeCK’I/Ie HEPABEHCTB 10 U3BECTHHIM AJITOPUTMAM.
" P O3HaKOMJICHHE C TIOHSTUEM HENPEPHIBHOW MEPUOIUYECKON
dbyHKIMHA, GOPMYITHPOBAHUE CBOWCTB CHHYCAa M KOCHHYCA,
TPUTOHOMETPUYECK
HE b chmmp MOCTPOCHUE UX IPaPUKOB.
06 ;’THHe ) O3HaKOMJICHHE C TOHSATHEM TapMOHHYECKUX KojeOaHuU u
N Ifl“OHOMeT uaeck MPHMEpaMH  TapMOHMYECKHX KoJeOaHuii il ONUCaHuA
nI(: b chmmp MPOLIECCOB B (PU3MKE U IPYTUX 00IACTIX 3HAHUS.
y O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOW IEPUOIUYECKON
¢dbyHKIMK, HOPMYITUPOBAHUE CBOMCTB TAHT€HCA M KOTAHTEHCa,
OCTPOEHUE UX IPAPHUKOB.
[IprumeHeHne CBOWCTB (YHKIMNA JJIsI CpPaBHEHHUS 3HAYCHUM
TPUTOHOMETPUUECKUX byHKIIHA, peuieHus
TPUTOHOMETPUYECKUX YPABHEHHUIA.
llocmpoenue 2pagukod o0bpamuvlx  MPUSOHOMEMPUYECKUX
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dyHKYull u onpedenenue no 2paguram ux c8oUcCma.
BrimonHeHne npeoOpa3zoBaHus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTeinb-
HOCTH

O3HaKOMJICHHE C NOHSATHEM YHCIIOBOM HOCJIEN0BATEILHOCTH,
CIroco0aMH ee 3aJjaHusl, BEIYHNCICHUSIMH €€ YJICHOB.
O3nakomienue ¢ NoHsmuem npeodena nocie008amenrbHOCHU.
O3HaKOMJICHHE C  BBIYHUCICHHEM CYMMbl OECKOHEUYHOIO
YUCJIOBOTO PsJla Ha MPUMEPE BHIYUCICHUS CYMMbl O€CKOHEYHO
YOBIBAIOIIE T€OMETPUUECKON MPOTrPECCUM.

Pemenue 3ama4y Ha mpuMeHeHne HOPMYITbIl CyMMbI 0€CKOHEUHO
yOBIBaIOIIEH T€OMETPUUYECKOM MPOTPECCUU

[IpousBoaHas u ee
NMpUMeEHEHH e

O3HAKOMJICHHE C MOHSATUEM ITPOU3BOIHOM.

N3yuenne u  (QopmMynupoBaHUE €€ MEXaHUYECKOTO U
F€OMETPUYECKOTO CMbICIIA, W3YUYEHUE aTOPUTMA BBIYUCICHUS
POU3BOJHON HA MPUMEPE BBIYUCICHUS MITHOBEHHOW CKOPOCTH
1 yTII0BOro K03 puimeHTa kacaTeabHOM.

CocTaBiieHre ypaBHEHUS KacaTeJIbHOM B 00IIEM BU/IE.
YcBOeHune MpaBUI g hepeHIpoBaHUs, TaOJIUIIBI
MPOU3BOJHBIX DSJIEMEHTAPHBIX (QYHKIUH, TpPUMEHEHHE MJis
muddepeHupoBanusi  (QyHKUMNA, COCTaBICHUS ypaBHEHUS
KacaTeJIbHOM.

M3ydyeHne TeopeM O CBSI3U CBOMCTB (DYHKIIUU U MPOU3BOTHOM,
(hbOopMyITUPOBKA UX.

[IpoBeaeHne ¢ TIOMOIIBIO MPOU3BOJHOM  HCCIEAOBAHUS
(b yHKIIMHY, 3a1aHHON (OPMYJIIOH.

Y cTaHOBJIGHUE CBSI3U CBOMCTB (DYHKITUH W IIPOU3BOJIHOM IO MX
rpaduKam.

[IpumeHeHre TPOM3BOAHOW  JUIsi  peUIeHusT 3ajJad  Ha
HAXO0X/JICHWE HauOOJBIIEro, HAaUMEHbBIIErO0 3HAYEHHS U Ha
HAaXO0XKJIEHUE IKCTpEMyMa

IlepBooOpa3Hast
U MHTErpaJl

O3HAKOMJICHHE C TTOHSATHEM WHTErpajia ¥ IEPBOOOPA3HOM.
M3yueHue npaBuia BbIYUCIEHUS IEPBOOOPA3HON U TEOPEMBI
Hrrotona—IJleitOHuria.

Pemenne 3amad Ha CBA3b NEPBOOOPA3HOM M €€ MPOU3BOJHOM,
BBEIYMCIICHUE TTIEPBOOOPA3HOM /ISl JaHHON (QYHKITUH.

Pemenve 3aa4 Ha NMPUMEHEHHE WHTErpaja il BBIYMCICHUS
(bY3MYEeCKUX BEJIMYUH U TIOMAJeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHMsA U
CHCTEMbI
YPaBHEHUI
HepaBeHncrBa u
CHCTEMbI
HEPaBEHCTB C ABYMS

O3HAaKOMJIEHHE C MPOCTEHIIMMHU CBEIEHUSMH O KOPHIX
QIreOpanyeckux  ypaBHEHUH, TMOHATHSIMH  HCCIEIOBAaHUS
YPAaBHEHUH U CUCTEM YPaBHEHUM.

M3ydyeHne TEOpUM PpPABHOCWIBHOCTM YpPaBHEHHH M €€

npuMeHeHus. lloBropeHue 3ammMcu pemeHus CTaHIApTHBIX
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MEPEMCHHBIMHA

ypaBHEHUH, TMpPUEMOB MpeoOpa3oBaHUsl ypaBHEHUM IS

CBEJICHUS K CTAHIAPTHOMY YPAaBHEHHIO.

Pelienne paimoHanbHbIX, UPPAMOHAIbHBIX, IOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKUX YPABHEHUW U CHCTEM.

Mcnonb30oBaHue CBOMCTB U rpad@uKoB (PYHKIUM I pelIeHUs

ypaBHeHH. [[oBTOpeHNE OCHOBHBIX PUEMOB PEIICHUS CUCTEM.

Pemienne ypaBHEHMHM C TNPUMEHEHUEM BCEX IIPUEMOB

(pa3noXeHus: Ha MHOXUTENH, BBEJCHUS HOBBIX HEU3BECTHBIX,

MOJICTAHOBKH, IpapuuecKoro MeTo/a).

Pemienne cucreM ypaBHEHUM C IIPUMEHEHHEM Pa3JIMYHBIX

CIIOCOO0B.

O3HakOMJICHHE C OOIIMMHU BOIIPOCAMHU PEIICHHS HEPAaBEHCTB U

MCII0JIb30BAaHUE CBOMCTB W TIpaduKoB (QYHKIHUN MpU pEHICHUH

HEPABEHCTB.

Penienre HEpPaBEHCTB M CHUCTEM HEPABEHCTB C MPHUMEHEHUEM

Pa3IMYHBIX CIIOCOOOB.

[IpuMeHEHME  MaTEMAaTUYECKUX  METONOB Uil PELICHUs

collepKaTeNbHBIX 337a4 W3 pa3IMYHBIX OOJacTed HayKu H

NpakTUKWA. VIHTEpnpeTupoBaHUE PE3YyJIbTATOB C  YYETOM
€aJIbHbIX OTPAaHUYEHUN

QJIEMEHTBI KOMBHUHATOPHUKMU, TEOPUUN
BEPOSITHOCTEM M CTATUCTUKH

OcHOBHBIE MOHATHSA
KOMOMHATOPUKH

M3yueHue nmpaBuja KOMOMHATOPUKM W MPUMEHEHUE IpHU
pelIeHn KOMOMHATOPHBIX 3a/au.

Pemenre KOMOMHATOpPHBIX 3aJad METOJOM Iiepebopa M 1O
[IPaBUILYy YMHOKCHUSL.

O3HaKOMJIEHHE C OHATUSAMU KOMOMHATOPUKH: pa3MEILIEHUSIMH,
COUETaHMSIMM, IE€PECTAaHOBKAMM U  (opMyslaMHu Uil HUX
BBIYHCIICHUS.

OObscHEeHHEe U TpUMEHEHHe (OpMyN ISl  BBIYMCICHUS
pa3MelleHN, IEPECTAHOBOK M COYETAHUI NPU PELICHUH 3aau.
O3HakomiieHne ¢ OuHOMOM HBIOTOHa H  TpPEYroJbHHUKOM
[Tackans.

Pemienre npakTHYECKUX 3aad C MCIIOJIb30BAHUEM ITOHATHU M
paBUJ KOMOMHATOPUKH

JIeMEeHTbI TEOPHUHU

I/I3y‘{CHI/I€ KIIACCHUYICCKOI'o OIpCACICHUA BCPOATHOCTH, CBOMCTB
BEPOATHOCTHU, TCOPEMEBI O CYMMC BCpOHTHOCTGﬁ.

BEPOSITHOCTEM PaccMoTpeHue mpuMepoB BBIUUCIIEHUS BEPOSTHOCTEN. Pelienue
3a/1a4 Ha BBIYUCIICHHE BEPOSITHOCTEN COOBITHIM

IIpeacraBienue O3HaKOMJIEHHE C TPEACTABICHHEM YHCIOBBIX [IaHHBIX M HX

MAHHBIX (TA0JIMIBbI, XapaKTEPUCTUKAMMU.

nMuarpaMmabl, Pemenne mnpakTHUUeCcKMX 3a7ad HAa 00pabOTKYy YHCIOBBIX

rpauKu) NAHHBIX, BBIYUCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA
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[Ipsimble u
MJIOCKOCTH B
MPOCTPAHCTBE

DopMyIMpOBKa U IPUBEICHUE JIOKA3aTEIIbCTB IIPU3HAKOB
B3aMMHOI'O  PACIOJIOKEHHMSI  NPSIMBIX U INIOCKOCTEM.
Pacrnio3HaBaHue Ha 4epTekax M MOJEISAX PA3NMYHBIX CIIydacB
B3aMMHOI'O  DPACIOJIOKEHHUsSI  NPSIMBIX M IIOCKOCTEM,
APTyMEHTUPOBAHUE CBOMX CyXICHHH. DOpMyIupOoBaHHE
ONpENECICHUM, TPU3HAKOB M CBOWCTB MNApAJUICIBHBIX W
MEPIEHANKYJISIPHBIX IIJIOCKOCTEM, IBYTPAHHBIX W JIMHEWHBIX
YTIIOB.

BBINTOTHEHUE TTOCTPOCHHSI YIJIOB MEXAY NMPSAMBIMH, MPSIMOU U
[JIOCKOCTBIO, MEXAY IUIOCKOCTSIMH II0  ONMCAaHUIO W
[pacrio3HaBaHKWE UX HA MOJEIIAX.

IIprMeHEeHEe TPU3HAKOB U CBOMCTB PACIOJIOKEHHUS MPSMBIX U
[UIOCKOCTEH TP PELLICHUN 3a/1a4.

M300paXkeHNe Ha PUCYHKaX M KOHCTPYMPOBAaHUE Ha MOJEISIX
[EPICHANKYJIAPOB W HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX,
NapaJJIeNIbHBIX  IJIOCKOCTEHM, YIVIOB MEXAYy TMpsAMOM H
[UIOCKOCTBIO 1 0OOCHOBAHUE IMOCTPOEHUS.

PemeHne 3am1ad Ha BBIYMCICHUE TI'E€OMETPUYECKHUX BEJIMYUH.
OnuceiBaHNE PACCTOSIHUSA OT TOYKHU 1O IUIOCKOCTH, OT IPSIMOM
10 IIJIOCKOCTH, MEXKIY IIJIOCKOCTSIMH, MEXIY
CKPELIMBAIOIIMMHUCS ~ NPSAMBIMH, MEXKIYy IPOU3BOJIbHBIMU
(dburypamu B mpoCTPaHCTBE.

@OopMyJIMpOBaHME M JOKAa3bIBAHWE OCHOBHBIX TEOPEM O
PacCTOsIHUAX (TEOPEM CYLIECTBOBAHHUS, CBOMCTBA).
M300paxxeHne Ha uepTexax M MOJEISIX pPACCTOSHUS U
000CHOBaHUE CBOMX CYXJAeHUH. OnpeneneHne U BBIYMCICHUE
paccTtosiHui B npoctpaHcTBe. [Ipumenenune GpopMysl U TeopeM
[UIAHUMETPHH IS peLIEHUs 3a/1a4.

O3HAaKOMJIEHHE C MTOHATHUEM MAPAJUIEIBHOIO MPOEKTUPOBAHUS U
ero cBoiicTBaMu. DPopmynupoeanue meopembl O HIOUWAOU
OpPMO20HANLHOU NPOEKYUU MHO20) 20 IbHUKA.

[IpumeneHnne TeopuM i OOOCHOBAaHUS IOCTPOEHUN U
BBIYMCIICHAMN.

ApPryMEHTHUPOBAHME  CBOMX  CYXJIEHMM O  B3aUMHOM
aCIOJI0KEHUH MPOCTPAHCTBEHHBIX (PUTYp

MHOTrOrpaHHUKU

Onucanue u XapaKTEPUCTUKA Pa3IMYHBIX BUJIOB
MHOTOTPAHHHUKOB, IEPEYMCIICHUE UX DJIEMEHTOB U CBOMCTB.
MN300pakeHre MHOTOTPAHHUKOB U BBHITIOJTHEHUE TTOCTPOCHHS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPaHHUKOB.

Brraucnenue JIMHEHHBIX 2JIEMECHTOB u YTJIOB B
MPOCTPAHCTBEHHBIX  KOHUTYpalUsix,  apryMEHTHPOBaHHUE
CBOMX CYXKJICHUM.

XapakTepucTUKa M  HM300pak€HUE CEUYCHUS, pa38epmKu
WMHO202PAHHUKOG, BBIYUCIICHHUE TUIOMIAJEN ITOBEPXHOCTEN.
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[TocTpoeHue MPOCTEHIINX CEUEHUM KyOa, IPU3MBI, TUPAMUJIBI.

[Ipumenenre (HakToB U CBEACHUN U3 TUIAHUMETPHUHU.

O3HakOMJICHHME C BUJAMH CHUMMETPUH B IPOCTPAHCTBE,

(bopMyIupOBaHUE ONpEEICHU U CBOMCTB. XapaKTepUCTHUKA

CUMMETPHHU TEJ BPALLICHUS U MHOTOTPAHHUKOB.

[IprMeHEHNE CBOMCTB CUMMETPHUH IIPU PELLICHUH 3a/1a4.

Hcnonb30oBaHue MPUOOPETEHHBIX 3HAHUM ISl UCCIICIOBAHUS U

MOJICJIMPOBAHUS HECIIOKHBIX 33/1a4.

MN300pa’keHre OCHOBHBIX MHOTOTPAHHHKOB M BBIIIOJHEHUE
VICYHKOB I10 YCJIOBHSIM 3a]1a4

Tenaun
MOBEPXHOCTH
BpaleHust

O3HakOMJICHHE C BUJAMH TeJ BpalleHUs, (OpMyIHUpOBaHUE HX
OIPENICIIEHUN U CBOMCTB.

DOpMyJIMPOBaHUE TEOPEM O CEYECHUM I1apa IUIOCKOCTBIO H
MJI0CKOCTH, KacaTeJIbHOU K cepe.

XapakTeprucTUKa U N300paXkeHUE TeJl BpallleHus1, UX pa3BEpPTKHU,
CEUYCHMUS.

Pemenne 3ama4 Ha IOCTPOCHUE CEYECHMM, BBIYHMCICHUE JUINH,
paccTostHuM, yrioB, muiomazneil. IIpoBeneHne nokasaTenbHBIX
PacCyXIEHUH IPY PELICHNHN 3a1a4.

[IprMeHeHrne CBOMCTB CUMMETPUH TIPY PELICHUH 3a7a4 Ha Teya
BpallleHUs], KOMOMHALIUIO TE.

M300paxeHre OCHOBHBIX KPYIJIBIX T€J U BBIIIOJIHEHHE PUCYHKa
10 YCJIOBMIO 3a1a4U

N3mepenus B
reoMeTpum

O3HaKOMJIEHHME C IOHATHUAMH IJIOLIAN U 00BbEMA, AKCUOMaMU U
CBONCTBAMU.

Pemenue 3a1a4 Ha BBIYKUCIEHHUE IJIOLIAAEH IUIOCKUX (QUIYp C
[PUMEHEHUEM COOTBETCTBYIOIIMX (opMyl U (HaKTOB U3
uiaHuMeTpun. M3ydeHue TeopeM O BBIYMCIEHUH OOBEMOB
[POCTPAHCTBEHHBIX TEJ, PELUICHHE 3ajJad Ha IPUMEHEHUE
dbopMyn BbuuciaeHuss 00beMOB. M3yuenue Qopmyn s
BBIUHCIICHHS! TUTOIIAJICH MTOBEPXHOCTEN MHOTOIPAaHHUKOB U Tell
BpalllCHUS.

O3HaKOMJICHHE C METOJIOM BBIYMCIICHUS TUIOIIAIA TOBEPXHOCTU
chepbl. Pemenme 3amay  Ha  BBIUMCICHHME  IUIOMIANEH
MOBEPXHOCTU MPOCTPAHCTBEHHBIX Tl

Koopaunarsl u
BEKTOPbI

O3HaKOMIJICHME C TOHATHEM BeKTOpa. M3yueHue nexkapToBOM
CUCTEMBl KOOPJAMHAT B IIPOCTPAHCTBE, IIOCTPOCHHE IIO
3alaHHBIM KOOPJIMHATaM TOYEK M IUIOCKOCTEH, HaXOXICHUE
KOOpAMHAT To4deKk HaxoxkzaeHue ypaBHEHHH OKpPYKHOCTH,
cdepbl, INIOCKOCTU. BrIuncieHne pacCTOsSHUI MEXKy TOUKAMH.
l3yuyeHnue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI Pa3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NMPABUJ HAXOXKIACHHUS
KOODAMHAT BEKTOpa B IIPOCTPAHCTBE, MNPABUI JEHUCTBUU C

BCKTOpaMH, 3aITaHHBIMHW KOOPpAWHATAMM.
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IIpuMeHeHne TeopuM NpPHU PELICHWH 330a4 Ha JACUCTBUSA C
BEKTOPaMHU.

l3yueHue CKaJIspHOrO IPOU3BEICHUSA BEKTOPOB, BEKTOPHOIO
YpaBHEHUS HpPsAMON U IIOCKOCTH. [IprMeHnenue Tteopuu Ipu
pEUICHUM 3a7a4 Ha JEUCTBHA C BEKTOPAMH, KOOPIMHATHBIN
METOJI, IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHHS BEJIMYHH YIJIOB
M PACCTOSTHUM.

O3HaKOMJICHHME C JI0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aMHOM  pACIIOJOKEHUM  IPSAMBIX M IUIOCKOCTEM  C
MCIIOJIb30BAaHUEM BEKTOPOB

YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHHUE ITPOI'PAMMBI YYEBHOM JUCIHHUITIINHBI
«MareMaTHKa»

OcBoenue mporpaMMbl yuyeOHOW MUCHHUIUIMHBI «MaTemMaThuka» Mpearnoaraet
HaIMYUE B TPO(EecCHOHATBHOW 00pa30BaTENIbHON OpraHu3allid, peatn3yromen
o0pa3oBaTeNbHYIO MIPOrpaMMy CPEIHEro 00IIero oOpa3oBaHus B MpeeaXx OCBOSHUS
OIIOIT CIIO na 06a3e ocHOBHOrO OO0mIero oOpa3oBaHWs, y4yeOHOro KaOWHETa, B
KOTOPOM HMEETCS] BO3MOXHOCTh OOECTEeUNTh O0Y4aronIuMCsl CBOOOIHBINA JOCTYN B
HuTepHeT BO BpeMs yueOHOTO 3aHITHS U TIEPHO] BHEYUCOHOH NeATeTbHOCTH.

[Tomemenne kabuHeTa ymoBIETBOpsieT TpeOoBanwmsiM CaHUTApHO-IMUICMHO-
norudeckux npaBui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIlleHO TUTIOBBIM
o00opy0BaHNEM, YKAa3aHHBIM B HACTOSIIIMX TPEOOBAHUSAX, B TOM UYHCIIE CIICIIMAIINA3H-
pOBaHHOW y4eOHOW MeOenpl0 W CpeACTBaMH OOYYeHHMs, JOCTATOUYHBIMHM ISt
BBITIOJIHEHHUSI TPeOOBaHWI K YPOBHIO MOATOTOBKM oOyuatomuxcsi  (IImcemo
MunuctepctBa obpazoBanusi u Hayku P® ot 24.11.2011 Ne MJ-1552/03 «O06
OCHAIIIEHUU 00111e00pa30BaTEIbHBIX YUPEKIACHUN YUeOHBIM U yU4eOHO-T1a00paTOPHBIM
000pyIOBaHUEM). ).

B kabunere ecTh MyIbTUMEAMIHOE OOOPYIOBAHHE, MOCPEICTBOM KOTOPOTO
Y4acTHUKH 00pa3oBaTelIbHOTO TMpollecca MOTYyT MNPOCMaTpUBAaTh BU3YAIbHYIO
uH(pOpMaLIMIO MO MaTeMaTuKe, CO37aBaTh MPE3EHTALMH, BHJIEOMAaTepUalbl, HUHBIC
JOKYMEHTBI. B cocTraB yd4eOHO-METOIUYECKOTO M MAaTepHAIbHO-TEXHUYECKOTO
obecrieueHus pabodeil mporpaMmbl ya4eOHOW AUCIMIUIMHBI «MaTtemaTtuka: ainredpa u
Hayvaja MaTeMaTHYECKOTO aHAJIN3a; TEOMETPHUS» BXOIIT:

*  MHOTO()YHKITMOHAIbHBIN KOMILJIEKC MTPENO1aBaTEeIIs;

*  HarmsAHble TOCOOMs (KOMIUIEKTHI YYeOHBIX TaONuI], TUIAKaTOB, IOPTPETOB
BBIIAIOIINXCS YICHBIX-MAaTEMaTHKOB H JIP.);

*  uHPOPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

*  DKpaHHO-3BYKOBBIE ITOCOOUS;

*  KOMIUIGKT TEXHHYECKOW JOKYMEHTAIlMH, B TOM YHCJIE IacrlopTra Ha CpPEIACTBa
oOydeHus, THCTPYKITUH 110 UX UCIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

. OoubMoTeuHbIi HOHI.

B OubGnuoTeunslii GoHI BXOIAT yU€OHUKH, YYCOHO-METOJUUECKHE KOMIUIECKTHI
(YMK), obecnieunBaromiye ocBoeHHE yueOHON UCIMILTUHBI « MaTemaruka: anredpa u
Hayajga MaTEeMaTHYeCKOrO  aHajw3a; TeOMETpHs», PEKOMECHIOBAaHHBIC  HIIU
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JOMYIIEHHbIE JJI1  HUCIOJIb30BaHUS B  MpodecCHOHATBHBIX  00pa30BaTeNIbHbIX
OpraHM3alysIX, peaTu3yIoUIMX 00pa30BaTeIbHYI0 MPOrpaMMy CpPEIHEro OOIIero
obpazoBanust B mpenaenax ocBoeHus OIIOII CIIO Ha 06a3e OCHOBHOTO 00IIEro
o0Opa3oBaHUs.

bubnuoTeunbiit HOH AOMOMHEH SHIMKIONEAUSIMH, CIPABOYHUKAMH, HAYYHOM,
HAYYHO-TIOMYJISIPHON U APYTrOW JTUTEPATYPOM 110 MaTEMATHUKE.

B npouecce ocBoeHusi mnporpamMmbl yuyeOHOM aucCHMIUIMHBI «MartemaTuka:
anredpa W Hayajga MaTEMaTUYECKOr0 aHaliu3a; TEOMETPUsD CTYIEHThl HUMEIOT
BO3MOXHOCTh JIOCTYNa K D3JEKTPOHHBIM Y4e€OHbIM MaTepuallaM [0 MaTeMaTHKe,
UMEIOIIUMCST B CBOOOJHOM JocTyne B ceTu HHTepHET (3JeKTPOHHBIM KHHTaM,
npakTUKyMaMm, TectaM, matepuaiam EI'D u ap.).

PEKOMEHAYEMAS JIUTEPATYPA
JIns CTyIeHTOB
bawmaxkoe M.U. MatemaTuka: y4yeOHUK JJsl CTYA. Y4YPeXKIAeHUil cpea. nmpod.
oOpazoBanusa. — M., 2014.
bawmaxoe M.U. MatemaTuka. 3ajaqyHuk: y4e0. mocodue AJsi CTYA. yUpe:KICHUM
cpen. npo¢. oopazoBanus. — M., 2014.
J{ns mpenonaBarenein
®enepanbHbiii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit
®deneparuny. [Ipukaz MunucrepcTa odpazoanus u Hayku PO ot 17.05.2012 Ne 413
«O0 yTBepxkaeHuu (QeaeparbHOT0 roCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa
cpeaHero (IoJTHOro) o01Iero o0pa3oBaHus.
IIpuka3z MuHnuctepcrBa oOpazoBanus M Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHUU u3MeHeHuil B Ilpukaz MuHHCTEpcTBa 00pa3oBaHMs UM Hayku Poccuiickoit
Odeneparun ot 17.05.2012  Ne 413 «“O06 yrBepxkaeHuu (eaeparbHOro
roCyJIapCTBEHHOIO 00pa3oBaTelIbHOIO CTaHAApTa CpeaHero (MOJHOTro) oOIero
oOpa3zoBaHus .
[Tucemo [lemapTamMeHTa roCyJapCTBEHHON MOJUTHKU B cdepe MOATOTOBKH pabodmx
kaapoB u 11O MunucrepcrtBa oOpazoBanust u Hayku PD ot 17.03.2015 Ne 06-259
«PexoMeHganuu MmO OpraHU3alUM TOJYYCHHUS CpeaHero oOImero oOpa3oBaHUS B
mpenesaax OCBOEHHUS O00pa3oBAaTENBHBIX MPOTPaMM CpPEAHEro MPOQEeCcCHOHAIBHOTO
oOpa3oBaHusi Ha 0aze OCHOBHOTO OOIIEro oOpa3oBaHUs C Y4ye€TOM TpeOOBaHMIA
(denepalibHbIX TOCYJAPCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB W MOJy4aeMOu
npodeccun M CreuruagsbHOCTH CPETHErO MPOPECCUOHATIBHOTO 00pa30BaHU.
bawmarxos M.U. Matematuka. COOpHUK 3a7a4u NTpOodUILHON HAMPABICHHOCTH: y4eo.
nocobue i CTy. yupexaeHu cpea. nmpod. oopazoanus. — M., 2014.
bawmarxos M .M. MaremaTuka: KH. JyUIs IperojaBarelisi: MeToJl. nmocooue. — M., 2013
bawmaros M.U., [[vicanos [1l.F. Metonudeckoe mocooue Ijis moAroToBku k EI'D. —
M., 2011.
HNHutepHeT-pecypceel
www.fcior.edu.ru (Mudopmarrionssie, TPeHUPOBOYHBIE U KOHTPOJIBHBIE MaTEPHUAIIBI).
www.school-collection.edu.ru (Egunas xomnexuuu 1UGPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
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