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PaGousas nporpamma obweoGpazosatensHoil yueGHof AHCHHIIMHEL «MartemaTHka» npenxasHasena
/Ul OCBOGHMA  oOpasoBarenmshoii  nporpammer CITO Ha 6ase OCHOBHOIO obmero obpasoBauus c
MoJyHCHHEM cpenHero obwero obpasoBanus.

Paboyas nporpamma pazpaboraHa Ha ocHOBe MPHMEPHO# TporpamMmer 06ueotpasoBarensHO yueOHoii
OHCI[HILTHHEL <<h[ammaTHKa:anrﬂﬁpa H Ha4Yalla MaTeMaTH4YeCcKoro aHANM3a, TeOMETPHA» s
npoeccHOHANEHBIX 0BPa3oBaTENBHBIX opraumsanuii apropa Bammaxosa MY, opobpenHoii DAY
«®HPO» Munobprayxu Poccum, npotokon Ne 3 ot 21 wrons 2015 r.
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TOACHUTEJBLHAA 3AITMCKA

[Iporpamma  ofieoOpasoBarenbHoii  yueOHOH — mucummivdel  «MaTtemaThka»
[peiHa3HaueHa I8 W3yYeHHs MATeMaTWKW B MPO(ECcCHOHANBHBIX 00pa3oBaTelbHbIX
opranuzaunsx CITO, peanmsyiommx o00pa3oBaTeNbHYHO [POTpaMMy CPEAHETO obmero
oOpasoBaHua B Npe/eNiax OCBOCHHS OCHOBHOH npodeccnonansHol 00pazoBaTe/bHOH
nporpammel CTIO (OTIOIT CIIO) na Gase ocHosHOro obiero o0OpasoBaHHA NpH
[OATOTOBKE KBATH(HIMPOBAHHEIX paldouMx, CIYKAIIHX K CHELHAIHCTOB CPEJHETO
3BEHA.

IMporpamma paspabotaHa Ha ocHose Tpebosanuii @I'OC  cpenxero o01ero
00pa3oBaHus, IPE/LABIAEMBIX K CTPYKTYpE, CO/ACPKAHHIO H pe3yJpTaraM OCBOCHMA
yvueOHOH JucHunauHbl  «Maremaruka», B COOTBETCTBHH C PexomenjaliysiMu 110
OpraHuzalM¥ IMoJyYeHHs cpejHero obulero o0pa3oBaHHs B MOpeneiaX OCBOSHHA
06pa3oBaTeBHBIX [POrPaMM  CpeiHero npodeccHoHanbHOro o0pasoBaHusA Ha baze
OCHOBHOr0 00IIero obpaszoBaHus ¢ ydetom TpeboBaHHil (enepanbHbIX MOCYIapCTBeHHBIX
06pa3oBaTelbHEIX CTAH/1apTOB U MOly4aeMoi MpodeccHr UK CreliHallbHOCTH CPeAHEro
npodeccuonans-HOro 0bpazosanns (MuceMo [lenapraMenTa rocy1apcTBeHHOH MOTHTHKH
8 cthepe nojrorosku pabounx kaapos u JII10 Munobpuayku Poccun ot 17.03.2015 Ne
06-259).

CopepsxaHne nporpaMMel «MaTemarHkay HaIIPaBIEHO HA JOCTHIKEHHE CIeNylOlHX
LeJei:

+ obecneyenne cHOPMHPOBAHHOCTH MPEACTABICHHH O COLHAIBHBIX, KYIbTYPHBIX H
HCTOpHUYECKHX (paKTopax CTAHOBIEHHA MATEMATHKH,

* obecneyenne cPOPMHPOBAHHOCTH JIOMMYECKOTO, AIrOPHTMHYECKOTO U MaTeMaTH e~
CKOTO MBILILIEHHS

*+ obecnedeHHe chopMHPOBAHHOCTH YMEHHH NPHMEHATE MOTy4YeHHBIe 3HAHUS [IPH pe-
[IEHWH pa3nH4HbIX 38/1a4;

* obecmeuenne chOPMHUPOBAHHOCTH MpEJICTABIEHHIT 0 MaTeMaTHKe KaKk YacTh oOuie-
ye/I0BeYeCKOH Ky/IbTYPBl, YHHBEPCAIbHOM A3bIKE HAYKH, TIO3BOJIAIOLIEM OIHCEIBATE
H M3Y4YdaTh PeanbHble NPOLECCH U SBICHHA.

B nporpaMMy BKJIIOYEHO cOfiepkaHHe, HalPaBJIeHHOe Ha (OPMUPOBAHHE Y CTYAEHTOB
KOMIeTe Ui, HeoOxXouMbIX s KayectseHHoro ocBoenuss OIIOIT CITO ma Oase
OCHOBHOr0 00NIero o0pazoBaHHsl ¢ MOIy4eHHeM cpe/Hero olmero oOpasoBaHMs;
MPOrpaMMbl  MOJATOTOBKH KBalM(HIMPOBAHHBEIX paboumx, C/AYKALNMX; TPOrpaMMbl
[OJATOTOBKH crnenmainetos cpemgHero 3sena (I ITIKPC, IITICCS).

IIporpamma yueGHO# NHCIMTUTHHET «MaTtemaTHKay SBIISIETCS OCHOBOH 1A pa3padoT-
Ky paboYMX MMPOrpamMM, B KOTOPBIX MpodeccuonaibHEIe 00pa3oBaTenbHble OpraHH3alym,
peay3yiole 00pa3oBaTeNbHYI0 MpOrpaMMy cpenHero oOuiero oOpasoBaHHA B
npenenax ocsoerus OINIOIT CITO na 6aze ocHoBHOro 00ILIEro 00pa30BaHMs, YTOUHAKT
cojepxanue yueOHOro MaTepHana, IOCe/10BaTelbHOCTE €ro H3y4YeHHs, paclpejeneHne
yueOHBIX YACOB, TeMaTHKy pe(epaToB, BHIBLL CAMOCTOATENBHBIX PaboT, y4MThIBAs
crienuHKY TIpOTpaMM [OArOTOBKH KBaTH(HIMPOBAHHLIX PabOYMX, CIyKalUX M
CreLHaIHCTOB CPEJHErO 3B¢HA, OCBAMBAaEMOH Npodeccuy U CIIEIIHAIEHOCTH.



IIporpamma MOKET HCIIOB30BaThCA APYTHMH npodeccHOHAIBHBIMH
06pa3oBaTe/bHBIMU  OPraHH3aIHAMH, PEalH3YIIMMH 00pasoBaTenbHylo [porpamMmy
cpeiHero obuiero obpazosanis B mpegenax ocoenus ocuosHoi OIT CIIO na Oase
ocHoBHOTrO 00mero odpaszosanus (IIKPC, IMTTICC3).

1.IACIIOPT PABOYEM ITPOTPAMMBI

1.1. Obracme npumeneHus paboueidl  NPOzPAMMLI:  PENW3alis  OCHOBHOH
npodeccHonanbioi obpaszoBateinbHoil nporpammbl CITO Ha Oase ocnHosHOrO obmero
of6pa3zoBanyis ¢ ONHOBPEMEHHBIM MOIYy4YeHHEM cpeaHero o0iiero oOpasoBaHMSi W B
cootBetctBMH ¢ ®TOC CIIO mo cmemmansHoctd CIIO 38.02.01 DkonoMuKa H
OyXrantepckuid yuer (Mo oTpaciam).

Paboyas nporpamMma yueOHOH agucuuniuubl «MaTemaTukay SBISETCA  UaCTBIO
nporpaMMel  MOArOTOBKH — crenuaymcTos cpeasero 3peda (IMMICC3) mo  janHOM
crielMaTbHOCTH W paspaborana Ha ocHoee Ttpebopanmii ®@I'OC cpeanero obmero
06pa3oBaHus, TIPebABIAEMBIX K CTPYKTYPe, COINEPkKaHWIO M Pe3yJbTaTaM OCBOCHHS
yueOHo# mucuuiuiMEBL «MaremaTtuka», ¥ B COOTBETCTBHH C PexoMenmanmaMu 1Mo
OpraHH3alliM [OIy4YeHHs cpejHero oOmero o0pa3osaHHs B Ipelenax OCBOCHHA
00pa3oBaTeNbHBIX  [IPOTPAMM  CpejiHero npodeccroHanbioro obpasosanus Ha Oase
OCHOBHOro 00IIero odpa3oBaHus ¢ y4eToM TpedoBaHUH (e/lepalbHBIX TOCy1apCTBEHHBIX
00pazoBaTebHBIX CTAHIAPTOB U MOIy4aeMOi Mpo(eccHH WM CTEIHaTbHOCTH CPEJIHETO
npodeccHoHabHOTO 00pa3oBaHus (muceMo JlemapramMenTta rocy1apCTBEHHOH MOIHTHKH B
chepe moarotosku pabounx kaapos u JIIO Muno6paayku Poceuu ot 17.03.2015 Ne 06-
259).

Paspaforana Ha OCHOBe MPHMepHOI mporpammbl 001ie0dpasoBaTeNbHOH yueOHOH
mucnunIuunLl «MarteMaTHka:anreOpa W Havala MaTeMaTHYECKOrO aHa/li3a;reoMeTpHAy /714
npodeccuoHanbHbiX ~ 00pa3oBaTelbHBLIX OpraHH3anmii asropa bammaxosa ML.HL,
onobpennoit ®TAY «DHUPO» Munobpuayku Poccun, 2015, ¢ y4eToM TeXHHYECKOTO
MpoQHISA MONY41aeMoro NpoeccuonanbHOro 00paszoBaHus.

1.2 Mecrto yueOHOI IHCHHILTHHLI B YueDHOM IJIaHe

Vuebnags mucnmmnuna «MareMaTHka» BXOZMT B cocrtag odmeobpaszoBaTenbHbIX
yyeOHBIX JMCLMILIAH, (QOpMHpYeMbIX u3 o0g3aTelpHBIX mpeameTHbIX obnacted PIOC
cpeanero obiero obpasosanus, Juis criennanbHocTei CI1O Texnuyeckoro nmpodums.

1.3 PesyjabTaThl OCBOCHHS Y4eOHOH JHCHHILIHHBI

B pesyneTate ocBoenus YueOHOH AUCHMILIMHLL 00YHAIOMIHHCS TOIIKEH YMETh!
« BoimonuaTe  TOXKIECTBEHHbIE Npeo0pa3oBaHWA  BBIDAKEHMH, COACPIKAIIHX
CTeleHHBle, IOKasareibHble, JOTapHQMHYECKHEe W TPUIOHOMETPHYECKHE
BBIPaKEeHH.
« CrpouTh rpadMKH  CTENEHHOH, TIOKAa3aTeNbHOH, JOrapupMuyYecKoi u
TPHTOHOMETPHYECKHX (DYHKIIHI.



« Pemars mpocreifliie ypaBHEHHS M HEDABEHCTBA, COJCpXKAUIHE CTETCHHBIC,
nokazaTelbHble, JorapuGMHUYEcKie H TPHTOHOMETPHYECKHE (YHKLHH.

« U306paskaTs reoMeTpyueckne (GUrypbl Ha HEpTeNe H MPOM3BOINUTE npocTeine
MOCTPOEHHSA Ha TUIOCKOCTH.

. BolonnaTs OMEpaliy Hal BEKTOpaMM M IOJNB30BaThCs CBOHCTBAMH 3THX
orepalM.

B pesyneTaTe OCBOCHHS yueOHOI THCIMIUTHHE oOygalouiicsa 10JKeH 3HATh:

« CBOJiCTBA apA(METHYECKOr0 KOPHA HATYPAIbHOH CTCHIEHH,

« CBOICTBA CTENEHH C PallHOHAIbLHBIM MOKa3aTeIeM,

« cBOICTRA JTIOrapu()MOB M OCHOBHOE JIOrapH(MHHIECKOE TOKAECTBO;

» OCHOBHbIE TPHTOHOMETPHYECKHE (POPMYTIBI;

« TABIUILY TTPOH3BOHBIX 3JIEMEHTAPHbIX QYHKITAH,

« AKCHOMBI CTEPEOMETPHH, OCHOBHBIC TMOHATHS W YMETh TPHMEHATE HX IIpH
peLIeHHH 3a/1a4

ITeabio w3ydeHns JTHCIMILTMHEL «MarteMaTukay SBIseTcs (OPMUPOBAHHE Y CTYACHTOR
obumx W MpodecCHOHANBHEIX KOMIIETEHIINH, HeoOXOMMBIX Ui KadecTBEHHOIO
ocsoenust OIT CITO ua 6ase ocHoBHOTO 00HIEro 00pasoBaHUA C MOJYIEHHEM CPEIHEroO
obmero o0Opa3oBaHHd — TPOTPaMMBbl TIOArOTOBKH KBaTH(MHULIHPOBAHHBIX PadoUuX,
CITYIKAITHX, NPOTPAMMbI TTOATOTOBKH CIELHATHCTOB CPENHEr0 3BEHa (I[IIKPC, II1CC3),
HeOOXOAMMBIX U1 OCYLIECTBIEeHHs TpoQecCHOHANbHOH AeATEALHOCTH Oymyuero
CrIelHATHCTA HA OCHOBE OBTIA/ICHHS CONeprKaHHeM JHCIUMIkHEL. ODIIHe Led U3y YeHHS
MaTeMaTHKH TPAaIULMOHHO pElH3yKTCs B HETBIPEX HAINPABICHMAX — obiee
npeAcTaBieHne 00 HMAeAX M METOJaX MaTeMaTHKM, HHATCIICKTYaJIbHOE DpasBHTHE,
oBIaAcHHE HEeOOXOIHMbBIMH KOHKPETHBIMH 3HAHHSIMH H YMEHMAMH, BOCIHTATEIBHOC
BO3JleHCTBHE.

3adauu no obecneyenuio 00CMUNCEHUS Henu.!

o QopmupOBaHHe NPEJICTABICHHA O COLMATBHEIX, KYJIBTYPHBIX H HCTOPHHECKHX
dhakTopax CTaHOBIEHMs MaTeMaTHKH;

e  pasBHTHE JOIMIECKOIr0, ATTOPHTMHIECKOI0 H MaTeMATHHECKOT0 MBITIICHHA,

e oOBJaACHHE MATEMATHYECKHMM 3HAHHSAMH M YMCHMAMH, HEOOXOTHMBIMH B
[1OBCEIHEBHOMN SKH3HM, NS M3YUEHHS CMEKHBIX €CTeCTBeHHOHAYYHBIX IHCIHIIHH Ha
GazoBOM VPOBHE M JAHCLHIUIMH MpPO(eCCHOHAJIBHOTO LMKIA, [UIA  MOTyHCHHA
oGpasoBanusl B 001acTAX, He TPedylowux yrayOIeHHOM MaTeMaTHIeCKOH TIOArOTOBKH H
MpUMEHEHHS TOJIyYeHHBIX 3HAHMH [PH PelleHHH PasnuyHbIX 3a1at;

e BOCOMTAHHE CpEJICTBAMH MAaTeMAaTHKH KyJbTYPhl JIHYHOCTH, [OHHMaHus
JHAYMMOCTH MATEMATHKH Ui HAYYHO-TEXHHYECKOro Iiporpecca, OTHOWICHHA K
MATEMATHKE KAk K 4acTu OOIIeYeIoBeUecKol KyabTYPEI, YHHBEPCATBHOM S3BIKE HaYKH,
[TO3BOJLSFOIEM OIHCEIBATL M M3Y4aTh PEAlbHbLIC MPOLIECCHl H SIBNEHHA.

Oceoenue codepocanus yuebnoti  Oucyunaunol « Mamemamukay obecrieunBaeT
JOCTHKEHHE CTYACHTAMH CIC/YIOIIHX pPes3y/bmarmos.

JAUYHOCHIHbIX:

JI1.chopMHPOBAHHOCTE TIPECTaBIEHHH O MaTeMaTHKe Kak YHHBEpCalbHOM A3BIKE

HayKH, CpEICTBC MOJENUPOBAHUS MBJICHHH H IIPOIECCOB, 06 umesax W MeTodax

MaTeMaTHKH;



JIZ nmonWMaHMe 3HAYHMOCTH MAaTeMaTHMKH 118 Hay4HO-TEXHHM4YEeCKOro mnporpecca,
c()OPMHPOBAHHOCTE OTHOLIEHHS K MATeMaTHKe Kak K YacTH oblieuenoseyeckor
KyILTYPR Hepe3 3HAKOMCTBO € MCTOPHEH pa3BUTHS MAaTeMaTHKH, IBOMIOLUEH
MATEMaTHIECKHX HJIeH;

JI3 pa3BHTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOIO BOOOpaKeHus,
ANTOPHTMHUECKO# Ky IbTYPBI, KPHTHYHOCTH MBILIJIEHHS Ha YPOBHE, HEOOXOAHMOM [
Gymymeii npodeccMOHANBHOH AeATeIbHOCTH, U NPONOJKEHHs 00pasoBaHHA H
caMo00pa3oBaHus,

JI4 oBnazeHWe MaTeMaTHUYECKMMH 3HAHMAMH M YMEHHSIMH, HeoOXOIMMBIMH B
MOBCETHERBHOH #W3HH, 71T OCBOEHHS CMEKHBIX eCTeCTBCHHOHAYYHBIX THCIHILIHH H
ITHCIMIUTHH NPOGECCHOHANLHOT0 LHKIA, 111 NoTydeHus 00pa3oBaHus B 001acTix, He
Tpebyromux yriryOneHHoNH MaTeMaTHYeCKOH OATOTOBKH;

JI5 roTOBHOCTE H cIOCOOHOCTE K 00pa30BaHHIO, B TOM YHCIe camMoo0pa3oBaHHIo, Ha
NPOTSKEHHUM BCEH JKH3HH; CO3HATEILHOE OTHOIIEHHE K HETPEPHIBHOMY 00pa3s0BaHHIO
KaK YCJIOBUIO YCIIEMIHOM MPO(eccHOHaNBHOM 1 0011ecTBEHHOH AesSTebHOCTH;

JI6 roToBHOCTE M CIIOCODHOCTH K CAMOCTOATENIBHOH, TBOPUECKOH H OTBETCTBEHHOM
JIeITENBHOCTH;

JI7 roToBHOCTE K KOJUIEKTHBHOW padoTe, COTpyOHMYECTBY CO CBEPCTHHKAMH B
0Bpa3oBaTe/IbHOM, 00LIeCTBEHHO TIONe3HOH, y4eOHO0-HCCIe/I0BaTeIbCKOH, TPOEKTHO
H IPYTHX BHJaX /1€ TEIBHOCTH;

JI8 orHoweHKe K npodeccHOHATBHON NesTeNLHOCTH KAaK BO3MOXKHOCTH YYacTHA B
PeLIEHHH JINIHBIX, 0DIECTBEHHEIX, TOCYAapCTBEHHBIX, 001eHalMOHATBHBIX Npobiem;
MeManpeomMenmbix:;

M1 yMmeHHe CaMOCTOATENLHO OINpPENENATs LUENH AEATEIbHOCTH W COCTABIATE TUIAHB
NesSTelIbHOCTH, CAMOCTOATENBHO OCYIECTRIIATE, KOHTPOIHPOBATE H KOPPEKTHPOBATE
NesSTenBHOCTE, MCIOTB30BaTh BCE  BO3ZMOMKHBIE PEcypCchl JIf  JOCTHIKCHHs
MOCTAB/IEHHEIX IENIed W peasiH3aliH INaHOB NesTeNbHOCTH; BbIOHPATE YCIIEIIHbIE
CTpaTerHH B Pa3/IHYHBIX CHTYaIUIX;

M2 ymenue OpOAYKTHMBHO OOMIATECA M B3aMMOJEHCTBOBATE B MPOLECCE COBMECTHOH
JeATeNbHOCTH, YYHTEIBATE MO3HLMK IPYIHX YYACTHHKOB JEATeNBHOCTH, (P (eKTHBHO
pazpelaTh KOH(hITHKTEL;

M3 BjiajieHHe HaBBIKAMM 1103HABaTeNbHOM, yaeOHO-HCCIeI0BATENBLCKOH W TPOEKTHOR
NesTeIBbHOCTH, HABBIKAMM paspelieHus npodsieM; crnocodHOCTE W TOTOBHOCTE K
CaMOCTOSTENILHOMY TIOMCKY METO/0B pelleHHs IIPAaKTHYeCKHX 3aja4, NPHMEHEHHIO
Pa3IHYHLIX METOLOB MO3HAHHA;

M4 roroBHOCTE M  CIIOCOOHOCTE K  CAMOCTOSTE/IBHOH  HWH(OPMAIHOHHO-
MO3HABATE/ILHOH JeSTeNbHOCTH, BK/IIOYAs YMEHHE OpPHEHTHPOBATHECA B PasIMYHbIX
HCTOYHMKAX  WHbDOpMAalLMM, KPHTHYECKH  OLIEHHMBATb M HHTEPIPETHPOBATH
MH(POPMALIHIO, TOTYYAaeMYH0 W3 PasiiHYHBIX HCTOYHHKOB;

M5 Bramense A3bIKOBBIMH CPEACTBAMH — YMEHME SCHO, JIOPHYHO W TOYHO H3TaraTth
CBOK TOYKY 3pEHHSA, MCIOJb30BaTh aleKBaTHLIE A3bIKOBBIC CPEACTBA;

M6 BiragenHe HaBBIKAMH TIO3HABAaTeNbHON pedilIeKCHHM Kak OCO3HAHHWA COBEpIIaeMBIX
nefcTBUI M MBICJIHTENTEHEIX MPOIIECCOB, UX PE3YJILTATOB H OCHOBAaHAH, TPaHHI] CBOETO
3HAHHWs W HEe3HaHHs, HOBBIX MTO3HABATENbBHBIX 38/1a9 W CPE/CTB WX JOCTHIKEHH,



M7 1ueneyCTpeMICHHOCTh B [MOMCKax M NPHHATHH PelIeHHIl, co00pasUTeNnbHOCTE H
MHTYHLHS,  Pa3BHTOCT  NPOCTPAHCTBEHHBIX NpejCTaBIeHui;  CIOCOOHOCTE
BOCIIPHHHMATH KPacoTy H TapMOHHIO MHPA;

HpEOMEmHbBIX!

M1 chopMUPOBAHHOCTE IPEICTABICHHH O MaTEMATHKE KaK JacTH MHPOBO#l KyJIbTYPBL
H O MecTe MATEMATHKH B COBPEMEHHON IHMBHIM3ALKH, O crocodax omHcaHus Ha
MaTeMaTH4YeCKOM SI3BIKE ABIIEHHH peanbHOro MUpa;

2 chopMMpOBAHHOCTE TIPEICTABJIEHWH O MATEMaTHYECKMX TMOHATHAX Kak o
BaKHEHIIMX MaTeMaTHIeCKUX MOJENAX, MO3BOJISIOIIHX ONMCEIBATE H W3y4aTh PA3HBIC
MpoLiecchl M ABICHWs; TOHMMaHWe BO3MOMKHOCTH AKCHOMATHYECKOTO MOCTPOCHHA
MaTeMaTHYECKHX TeOpHH;

I3 Bragenyde MeTOAaMHM JOKA3aTeJbCTB M @IrOPHTMOB PpEHICHHMS, YMEHHE HX
[IPHMEHATH, MPOBOIMTH JIOKA3aTe/bHBIE PACCYIKICHHS B XOIC PEUICHHS 3a1at,

M4 BiajeHHe  CTAHIAPTHBLIMM  TpHEMaMH  PENIEHHs  pallHOHANbHBIX M
MppAlMOHAIbLHBIX, TTOKA3aTeIbHBIX, CTCNEHHBIX, TPHTOHOMETPUIECKHX ypaBHeHHH H
HepaBeHCTB, X CHCTEM; HCIIONB30BAHHE I'OTOBBIX KOMITbIOTEPHBIX MPOrpaMm, B TOM
yycle UIA [OMCKAa NYTH pELIeHHs W WIMOCTPalMyM PElleHHs YpPaBHEHWH H
HEepaBeHCTE,;

15 copMUpOBAHHOCTE MPE/ICTABIEHHH 00 OCHOBHBEIX NOHATHAX MAaTEMAaTHYECKOIrO
aHAJTH3a M MX CBOMCTBAEX, BllaJeHHe YMEHHEM XapaKTepH308aTh

I16 noseieHne (pyHKLHIH, HCIOIB30BAHHE MONYYEHHBIX 3HAHUH /U1 ONHCAHUA H
aHalK3a pealbHBIX 3aBHCHUMOCTCH;

17 BnajieHne OCHOBHBIMHE ITOHATHSAMH O TUIOCKHX H MPOCTPaHCTBEHHBIX
reoMeTpruHecKux (GpUrypax, X OCHOBHBIX CBOHCTBaX; C(OPMUPOBAHHOCTE YMEHHUs
PACIO3HABATE HA YEPTEKaX, MOJEILSIX H B PEATbHOM MHUPE NeOMETPHYECKHE PUTYPEL
MpUMeHeHHe H3YUEHHBIX CBOMCTB reoMeTpHIECKUX (QUIyp 1 (POPMYIN 11 peLIeHHs
reoMeTpHYECKHX 3a/1ad H 3a71a4 ¢ MPaKTHYECKHM COAepIKaHHeM;

18 chopMHupOBAHHOCTE NPEJICTABIEHHH O IPOIECCaX U ABJICHHUIX, HMEIOLIHX
BEpOATHOCTHBIH XapaKTep, 0 CTATHCTHYECKHX 3aKOHOMEPHOCTAX B pealbHOM MHPE, 00
OCHOBHEIX MOHATHSX DIEMEHTAPHOH TEOpHH BEPOSTHOCTEH; YMEHHH HAXOIHTE H
OIIEHHBATh BEPOSTHOCTH HACTYIIEHHA COOBITHH B TIPOCTEHILIMX NPAKTHIECKHX
CHTYAIHSX W OCHOBHBIE XapaKTCPUCTHKH CIydalHbIX BETHIHH;

19 BnajieHHe HABLIKAMH HCNO/L30BaHHA NOTOBLIX KOMITBIOTEPHBIX NPOrpamMM NpH
pelleHHH 3anaq.



2 COIEPKAHWUE YYEBHOH JIUCUHAILIMHBI « MATEMATHKA»

Beejienne

MarteMaTHKa B Hayke, TEXHHKE, DKOHOMHKE, HHOOPMAaLMOHHEIX TeXHONOTHAX H PaK-
THYeCKOH jesATenpHocTH. Llenw ©W 3amaud M3yuyeHHs MaTeMaTHKH [MpPH OCBOSHHH
npodecenii CITO u cnennansrocteii CIIO.

AJITEEPA

Pazeumue nowamus o yucie

[lensle u pauuoHansHele uucna. JlelicTBuTensHBle  umcna.  [pubnuowentovie
gbiiucaenuA. Komnaexcuvie yucad.

Kopnu, emenenu u nozapugmul

Kopau u crenenu. KopHu HaTypasibHOii CTENEHH U3 YMCIa U MX CBoiicTBa, CTerneHH ¢
PalHOHANEHEIMHE NOKa3aTelaMH, HX CBOHCTBA. CreneHd ¢ JeHCTBHTENBHBIMH MOKa3aTe-
namu. Ceolicmea cmenenu ¢ detcmeumensHbiM ROKAZAMenem.

Jlorapudm. Jlorapadm uymena. OcHOBHOE  NOTAPH(OMHYECKOS  TOMKJIECTBO.
JlecsTHYHEBIE B HaTypanbHble morapudmst. [Ipasuna neficterii ¢ norapudmamu. Ilepexos
K HOBOMY OCHOBaHHIO.

IIpeobpazosanue anarebpanyeckux sbipaxenuii, [Ipeodbpazopanue pauHoHalbHBIX,
HPPAHOHANBHLIX CTEMEHHEBIX, IOKA3aTebHBIX H JIOTapH(MHUYECKHX BEIPAKEHHH.
HpakmuyecKkue 3aHAMUA

Apu(pMmeTnieckye JeHCTBAA Hal YHCIaMM, HaXO0XKIACHHE NPHONHKEHHBIX 3HAYeHHIl
BEeTHYMH M [OIPENIHOCTeH BhiuuciieHui (abCOMOTHOH M OTHOCHTENBHOI), CpaBHEeHHE
YUCIIOBBIX BRIPAXKEHUH.

BriuMcieHde ¥ cpaBHeHHe KopHeii. Beillo/iHeHHe pac4eToB ¢ paJHuKalaMH.

Pemienye WppalHOHANBHBLIX ypaBHeHWi. HaxoxmeHHe 3Ha4YeHHH CTeneHeH c
panHoHaTEHBEIME nokasarensMu. CpaBrenue crencuei. [Ipeodpaszopanns BEIpaKeHMH,
COJleprKaluX cTeneHd. Perienne nokaszareabiblX YPaBHEHHH,

Pemenue npUKIagHBIX 3a/1a4.

Haxosk/eHde 3Ha4YeHHi norapddma [0 NpoH3BONBHOMY OCHOBaHHIO. Ilepexon ot
OZHOrO OCHOBAHHS K ApyroMmy. BhluHMcleHHe ©  cpaBHeHHe Jorapugmos.
JlorapudMupoBaHHe K NOTEHIHPOBAHHE BEIPAKEHHH.

[TpubiniKeHHBIE BEIMHCICHHA H PEIICHHS TPUKITATHBIX 3a1a4.

Pemenue norapu(p)MHUECKHX YpaBHEHHIA.

OCHOBEI TPHI'OHOMETPHH

OcHoBHBIE TOHATHS
Pajnannas Mepa yria. BpaiarensHoe jgenkenne. CuHyc, KOCUHYC, TAHIEHC H KOTaH-
I'eéHC YHCIIa.

(OcHOBHEI® TPHIOHOMETPHUYECKHE TOXRIOSCTEA

Mopmynel npuBeacHus. PopMynbl cnokeHus. DopMmyinsl yiBoeHus Popmyast nono-
BUHHOZ0 Y2Ia.



[IpeobpazoBanus NPOCTEHIINX TPHIOHOMETPHUECKUX BEIPAKEHMI

IlpeoGpasoBarke CyMMBI TPUIOHOMETDHYECKHX (DYHKLME B IPOH3BEJCHME W
MPOU3BE/ICHUsA B CYMMY. Beipadicenue mpuconomempuieckux ghynxyuil yepes maneenc
HOAOBUHNHOZ0 aAP2YMEHMA.

Tpuronomerpuyeckre ypaBHeHHs H HepaBeHCTRA

IpocTeiinme TPUIOHOMETPHYECKHE YPaBHEHHS. IIpocmeinuue mpuzonomempuveckue
HEpaseHcmeaq.

OGparible TPUrOHOMETPHYECKHE (Y HKIHK. APKCHHYC, aDKKOCHHYC, apKTaHTeHC.

Hpakmuueckue zanamusn

PannanHbIi MeTon H3MepeHus YIIIOB BpallleH s U CBAZE C I'pagyCcHOH MepoH.

OcHOBHBIE TPHIOHOMETPHYECKHE TOKAECTRA, (hOPMYJIbI CIIOKEHHS, VIABOEHHUS, Mpe0d-
Pa3oBaHHE CYMMBI TPUTOHOMETPHYECKHX ()YHKUMI B IpousBejieHHe, npeobpazoBanme
POM3BElICHNs]  TPUTOHOMETPMYECKHX  (hyHKuUWH B cymmyno  Ilpocreiimme
TPHIOHOMETPHUYECKHE YPAaBHEHHs ¥ HEPABEHCTEA.

O6parHble TpUrOHOMETPHYECKHE (yHKIIHH: APKCHHYC, APKKOCHHYC, apKTaHI'eHC.

OYHKIUH, UX CBOUCTBA U TPAOUKH

@ynkuuu. ObGnacTh ompenenieHHs W MHOMKECTBO 3HAYEHHIL rpadpuk bVHKIMH,
nocrpoenue rpadgukos QYHKIMI, 3a0aHHRIX Pa3THUHBIME CTIOCODAMH.

CaoticTsa GyHKIH, MOHOTOHHOCTH, Y4€THOCTD, HEYETHOCTD, OrpPaHHYEHHOCTS, MIEPHO-
AMYHOCTE. [TpomeskyTkM BospacTaHHs u yObiBaHMs, HauGoONbIlee H HAHMEHBIIEE
SHAYEHHd,  TOYKH  sKcTpeMyMa.  I'paguueckas  uuTepnperanms.  I[Ipumepsi
(bYHKIHOHANILHBIX 3aBHCHMOCTEH B PEANBHBIX NPOLIECCAX U ABIESHUSIX. ApudmerHueckre
omepamu#t  Hax  QyHkuusmu. CnoxHas  (yHKUHS (koMmmiosunus).  [onamue o
HenpepbleHoCMU IVHKYULL.

Obpatubie Qynkumn. O6racme onpederenus u obracms  snauenuis obpamHuoii
dyuryu. I paghux obpamnoii ¢hrymicyuu.

Crenennbie, oKasaTenbHbie, JOrapudMuHecKue u
TpUroHoMeTpuueckue Gynkuuu., ObparHelie
TPHIOHOMETPHYECKHE (DYHKITHH

Omnpenenenus QyHKIMii, HX CBOMCTBA U rpaduKH.

[peobpazosanusa rpadukos. ITapaniensubiii [NEPEHOC, CHMMETPHA OTHOCHTEIBHO
OCeH KOOPJAHMHAT M CHMMETPHS OTHOCHTEILHO Hayana KOODIHHAT, CHMMEeTpPHS
OTHOCHTEJIBHO TIPSIMOH ) = X, PACTKEHHUE U CKATHE BIOIE Oceii KOOpAHHAT.

Ilpakmuueckue sanamun

TIprmeps! 3aBMCHMOCTEH MEXKIY NEePEMEHHBIMH B PEabHBIX NpoLeccax M3 CMEeXHBIX
mucnumiiH.  Onpenenenne OyHkumit. [TocTpoeHMe W gTenme rpadukoB QyHKIHIA.
Mccnenosanne dyskuuu. Ceolictsa amHelHOI, KBa/IPATHYHOH, KYCOYHO-IHHElHOH u
apobHo-nuHelHOH (ynkumii. Henpephisusle u nepuonnueckie (pyukumn. CpoiicTsa u
rpa¥KH CUHyca, KOCUMHYCa, TAHICHCA ¥ KOTaHTeHCa. O6parhbie GyHKUMA U UX rpadHKH.
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O6patusle TpuroHomerpudeckue oyukuun. [IpeoOpaszosanus rpaduka QyHKUMH,
Iapmonnueckue konedanus. [Ipuknanneie 3a/1a94.
[Toxazatenbusle, Jorapudmuyeckie, TPUTOHOMETPHYECKHE YPaBHEHHUS U
HepageHcmed.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBaTe ILHOCTH. Crioco0bl 3a/1aHHAA H CBOMCTBA YHCIIOBBIX
nocnenosareasHocTeil. [Housmue o npedene nocaedosameivhocmu. Cywjecmeosanue
npedeia  MOHOWMOHHOU epanuuennoll  nociredosamenvrHocmy.  CyMMHPOBaHHE
nmocnesosarensHocTell. beckoHedHO YOBIBalollas TreoMeTpHYecKas NporpeccHs H ee
CYyMMa,

INpoussoauas. [lonstve o npousBojHOH QYHKIMH, €€ T[eOMeTPHYeCKHH u
(usndecKuii CMBICI. YpaBHeHWe KacaTelbHOH K rpaduky (yHkimun. Ilpomssojaubie
CYMMbl, PA3HOCTH, NpOM3BeNeHMA, dacTHble. [IpOM3BOMHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHkumii. llpuMeHeHHe NPOM3BOAHON K HCCIENOBaHMIO (QYHKUHH H TOCTPOEHHIO
rpadukoB. [Ipouseodnsie 0bpamuoll ynyuun u KOMROZUYUY GYHKYUL.

TTpuMephs! MCIONB30BAHUA MPOM3BO/HON I HAXOKICHMA HAMIY4YlIero pellieHHs B
NpUKNIAJHEIX 3a1a4ax. Bropas Npou3BoHas, ee reOMeTpHYECKHH U QU3MIeCKuii CMBICIL.
HaxoxkaeHHe CKOPOCTH IS IIPoLiecea, 3a/1aHHoro opMyIoi u rpagukom.

Iepeoobpaznass u uurTerpad. IIpumencnue onpejelieHHOTO HHTerpasa Ajs
HAXOXISHHS IUIONMAAM KpHBOMHHeHHON Tpaneuun. @opmyna Herorona—IJlefibnuna.
[TprMepsl NpHMEHe s MHTErpana B (M3MKe H TCOMETPHH.

Ilpakmuueckue sauamun

Uucnosas 1MOCIeI0BATEIbHOCTE, CIIOCOOE! €€ 3aaHKs, BblYHCIEHHs YIEHOB MOCIen0-
BarensHOCTH. llpenen nocnemoBaTenbLHOCTH. beckonedHOo yOBIBalOlasi reoMeTpUYeCKast
NpOrpeccHs.

ITpox3BoaHaA: MEXaHHYECKHI 1 TeOMeTPHYSCKHH CMBICII IIPOH3BOIHOM.

Ypasuenue KacarensHoi B oduiem Buse. [Tpasnna u dopmynsl audQepenuuposatus,
Tab/MIa MPOU3BOHEIX dleMeHTapHBIX (yHKkHHA. Mceneaosanue QyHKIHMA ¢ MOMOIIBIO
npon3sogHoii. Haxoxierre Haubonpilero, HAMMEHBIIETO 3HAYEHHS W JKCTPEMANbHbIX
3HAYeHHH QYHKIHH.

Murerpan u mnepsoobpasnad. Teopema Herotona—IJleiidnuna. Tlpumenenune
WHTETpalia K BbIYUCIICHWIO (PU3HYECKHX BeIMYHH H IIIOMaieH.

YPABHEHWA 1 HEPABEHCTBA

Vpaesenuss ©  cHeTeMbl ypaBHeHui. PanuonainsHble, HpparHoOHAIBHEBIE,
noKasaTelbHEIe H TPHIOHOMETPHYECKHE YPABHEHHS H CHCTEMBI.

PaBHOCHNIBHOCTH YPABHEHHH, HEPABEHCTB, CHCTEM.,

OcHoBHBIE IPHEME] HX pellieHus (pa3iokeHue Ha MHOKHTENH, BBEIEHHE HOBBIX HEH3-
BECTHBIX, ITOJCTAHOBKA, Irpa)MuecKnii MeToI).

Hepagenerea. Panmuonanshble, HppalHoOHAIbHEIE, TIOKA3aTEeIbHbIE H MPUSOHOMEMPU-
yeckue HepaseHcTBa. OCHOBHBIE IPHEMbl HX PEIIeHHS.
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HMenoaszosanne cpoiieTs H rpadukos (GyHKOHil NMpH pelmieHHH YPaBHeHHH H
HepaBeHceTB. MeTol  HHTEPBAIOB. M300pakenne Ha KOOPJAMHATHOH [UIOCKOCTH
MHOJKECTBA pellleHuii ypaBHeHHH ¥ HEPaBeHCTB C JIByMs ICPEMEHHBIMH M HX CHCTCM.

Ipurnadnvie 3a0a4u

[TpuMeHeHre MaTeMaTHYECKHX METOJI0B [Ulsi PeIieHNs COepIKaTebHBIX 3a1at 13 pas-
THYIHBIX 00nacTel HayKH H IIPAKTHKH.

MuTeprpeTalyst pe3y/ibTaTa, Y4eT PealbHbiX OrpaHHYCHHAH.

Ipakmuyeckue 3aHAMUA
Kopnu ypasHenHii. PABHOCHIBHOCTE ypaBHeHHH. [IpeoOpazoBaHue ypaBHEHHH.
OCHOBHBIE TIPHEMbI PEIIeHUs] YPABHEHHH. Pemenune cuctem ypaeHenui. Mcnonszosanne
cBOMHCTB M rpaduKoB QYHKUMI 114 pelleHns ypaBHeHHH] 1 HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTVIKA M TEOPHA BEPOSITHOCTEH
DneMeHThl KOMOHHAaTOPHKH

OcHOBHEIE TOHSTHA KOMOMHATOPHKH. 3ajladyd Ha MojcdeT 4YHCna pasMelleHHH,
HepecTaHoBOK, coueTanuil. Pemienue 3a1a4 na nepebop BapuanTtoB. Popmyna OHHOMA
Hetorona. CoiicTBa GuHOMHHAIBHBIX KodhduiuenaTos. TpeyromsHuk [lackans.

DreMeHThl TEOPHH BEPOSTHOCTCH

CoBbITHE, BepOSITHOCTH COOBITHS, C/IOKEHHE M YMHOKEHNHE BEPOATHOCTCH. Hownamue o
nesasucumMocmu cobvimuil. JJUCKpemHas caydaunas 6eauduHa, 3aKoH ee PacnpedeleHuA.
Yucnoseie Xapakmepucmuku OUCKpemHou cayuaiinoli senuyunsl. Ilonwamue o zaxoue
bonbuiux Hucen.

JeMeHTH MATEMATHUYECKOH CTATHCTHKH

[lpencraBnenne JaHHBIX (TabnuLbl, AHarpamMel, rpadMKH), 2eHepanvHas cOB0KYN-
Hocmb, evibopKa, cpedHee apupmemuyeckoe, meduana. [Housamue o 3adavax mamema-
MULEcKol CmamucmuKu.

Pewienue npakmuyeckux 3a0a4 ¢ npuMeHenuem 6eposmnocmHoIx Memodos.

IMpakmuyeckue 3aHAMUA

WcTopus pasBUTHs KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH M CTATHCTHKH W MX POIIb B
pasmu4HbIX cdepax uYelnoBevYecKoil IKH3HEIeATENbHOCTH. [paBuna KOMOMHATOPHKH.
Peienue koMOWHATOPHBIX 3amad. PasMmenicnus, codeTanus W TNEpecTaHOBKH. bunoMm
Hetotona u tpeyronsHuk [lackans. [puknanmeie 3ana4u.

KaccHaeckoe onpeseieHne BepOSTHOCTH, CBOHCTBA BEPOATHOCTEH, TeOpeMa 0 CyMMe
BepoATHOCTell. Berumcienue BeposTHOCcTel. IIpuKiajHbie 3aaa4u. [lpencrasneHne
qUCIOBBIX AaHHEIX. [[pHKnanHbIe 3a1a4u.

IT'EOMETPHA
Ipameie u niockocmu 8 npocmpancmee

B3anmHOe pacroioykeHne ABYX TPSAMBIX B IpocTpanctse. TlapanienbHoCTs TIPSMOH H
nmockocTd. TlapamnesHocTh iockocTeil. [TepneHanKYASPHOCTD NPAMOH M TINIOCKOCTH.
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TTepneH/MKYISp U HAKIOHHAL. YTOII Meily NPAMOH H IIOCKOCTBIO. JIBYrpanHbid yTodL.
VYron MeK1y MIocKocTsAMH. | lepneH UKy IapHOCTb JIBYX MJIOCKOCTEH.
IeoMeTpudecKye  TpeoOpasoBaHHAs  MPOCTPAHCTBA:  [Apa/UIeNbHBIH  [epeHoc,
CHMMETPHS OTHOCHTEJILHO TITOCKOCTH.
ITapannensHoe mpoekThpoBanue. Iliouads opmozonanenoi npoexyuu. Uzobpaxenne
MIPOCTPAHCTBEHHEIX (HUTYP.
MuororpaHHMKH

Bepmmnel, pebpa, rpaHH MHOrorpanuuka. Paszeepmra. Muozozparneie yensl. Beiny-
Kable MuozozpanHuku. Teopema Jiliepa.

Ipusma. [Tpsimast u #axronnas npusmMa. [paBunenas npusma, Napaurenenuamnen. Kyo.

[Mupamuna. [TpaBunbHas nUpaMHa. Y cevueHHas nupamuia. Terpasup.

CumMeTpu B KyOe, B mapainenenumese, s npusme i nupamuje. Cedenns

KyOa, MPH3MBI H IHPaMH/IBL.

IMpencTapacHue O MPaBHIbHLIX MHOrOIpaHHUKax (TeTpasape, KyDe, okTasjpe, Aoje-
Kasape | uKocasjipe).

Tena u noRepXHOCTH BpalieHUs

[luawHap u koHyc. YcedeHHBIi koHyc. OcHOBaHKe, BpICOTa, DOKOBAs MMOBEPXHOCTE, 00-
pasyromas, paszseprka. OceBble cedeHus M cedeHus, napaensHble ocHoBaHuM. llap u
cepa, ux ceuenns. KacarenbHas maockocTs K chepe.

M3mepeHus B reoMeTpHH

O6bem u ero uamepenue. Murerpansuas ¢popmyiia oobema.

M@opMmynel obbeMa Kyba, NMpAMOYrONLHOTO Mapaiielendnena, MpU3Mbl, HHIHHIPA.
@opmynel o6beMa MUpaMuIbl 4 KoHyca. QopMyibl IUIOLIA/IH TOBEPXHOCTEH UHIHHIPA U
Kouyca. Dopmynsl oObeMa Iapa | NI0MaIl cQepsl.

[Tono6ue Ten. OTHOmEHKMS JI0MIaA¢H NToBepXHOCTeH 1 06beMOB NOJOOHBIX Tell.

Koopaunarsl u BEKTOPEI

[MpsMoyronsHas (Aexaprosa) cHcTeMa KOOpAMHAT B IpocTpaHcTee. Dopmyiia
PACCTOSIHHS MeXKIY JBYMsl TOUKAMH. YpasHeHH ChEepBl, N1OCKOCHU U IPAMOIL.

BekTtoper. Monyns Bexkropa. PaseHcTBO BeKTOpoB. CliojkeHHE BEKTOPOB. Y MHOJKEHHE
BeKTOpa Ha uucio. Pa3noikeHue BEKTOpA 110 HalpaBIeHHAM. YTOXI MEKOY OBYMS BEK-
topamu. [lpoekuus Bexropa Ha ock. KoopauHate! BexTopa. CkanspHoe Npou3Be/eHHe
BEKTOPOB.

Hcrmons3oBaHre KOOP/MHAT W BEKTOPOB TIPH  pEIeHHH MaTeMaTH4eCKHX M
MPHKNAHEIX 3a1a4.

Hpakmuueckue 3anamua

[Mpu3Haku B3aMMHOIO PACIONOKEHNA NMPAMBIX. Yol MeKay npaMbeiMd. Bsaumboe
pacToNoKeHHe NPSAMBIX H MIockocTed. llepnenaukynsp v Hak/IOHHas K TITOCKOCTH.
Yron Mexay npsMoil M II0CKOCTEI0. TeopeMbl 0 B3aHMHOM PaclOIOKEHHH NPAMOH H
NI0CKOCTH. l'eopema o Tpex NepreHIHKyIapax.

[Tpu3HaKK ¥ CBOMCTBA NAPALIEILHBIX W NEPITeHAUKYIAPHBIX TIIIOCKOCTEH.
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PaccTosHue OT TOYKH JI0 IJIOCKOCTH, OT NPAMOH M0 MIOCKOCTH, PACCTOSHHE MEXILY
MUIOCKOCTAMH, MEXKAY CKPCIIHBAIOIIMMHCST IPAMBIMH, MEKAY MOPOH3BONEHLIMH
(QHrypaMu B I[pocTpalcTBe.

[MapanmensHoe mpoeKkTHpoBaHMe M ero cBoifcTBa. Teopema o naowaou
OPMO2OHATbHOL npoexyu MHO20Y201bHUKA. BzanmHoe pacnoaokeHHe
NPOCTPAHCTBEHHBIX (GUTYP.

Paznuunblie BUAB MHOrorpaHHHKOB. MIX n3o0Opakenus. CeueHusi, pa3BepTKH MHOTO-
rpaHHuKoB. [lnomans mosepxHocTH. Buasl cumMeTpuil B poctpanctee. CHMMETpHs Ten
BpallleHHsT H MHOTOTPAaHHUKOB. Beiuncnenue niuoniajeil 1 00 beMoB.

Bekropsl. [leiicTeus ¢ BexTopamu. Jlekaprosa cucTeMa KOOPIHHAT B MPOCTPAHCTRE.

YpasHeHHEe OKPYIKHOCTH, cephl, ITockocTd. Paccrosime Mexay Toukamu. JleficTeus
C BEKTOpaMH, 3ajaHHbIMH KoopauHatamu. CkanipHOe TPOM3BEJEHHE BEKTOPOB.
Bekroproe ypaBHeHne mnpsAMOH W 1lockocTH. Mcronb3oBaHWe BEKTOpOB mpH
JIOKa3aTellbCTBE TEOPEM CTEPEOMETPHH.

Jns BHeayIMTOPHBIX 3aHATHI CTYJCHTaM HApsy ¢ PEINCHHEM 3aJay ¥ BHINOTHEHHUS
NPaKTHYECKUX 3al1aHNi MOKHO [IPE/I0KUTE TEMBI HCCIIE/I0BATENIBCKUX M pediepaTUBHEIX
paloT, B KOTOPBHIX BMECTO CEpHii OTHENBHEIX MEJKHX 3aja4 M yNpaKHeHHil
NpeiaraloTcsa CIOXETHBIE 3ajiatud, Tpedyroume juTensHol paboTel B paMKax ojHOM
MaTeMaTHYECKOH CUTYalHH. DTH TeMbl MOTYT OBITh KaK WHIMBHIYATBHBIMHU 3a0aHHUAMH,
TaK H TPYMIOBBIMH JUIsi COBMECTHOTO BEITIO/IHEHHA HCCIEIOBAHMS.
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4 TEMATHUECKOE THNTAHUPOBAHHME ¢ yuyerom npoduns yueOHOH THCIHILIHHEI.

COLUMANBHO-3KOHOMUYECKUA NPODUAL MPODECCUOHAABHOIO

OBPA30BAHUA

[1pu peanuszauuu comeprkatns obmeodpazosaTelbHON yIeOHON AUCLHIINHEL

«Matematuka» B mpenesiax ocsoexHusa OIl CIIO wna Paze OCHOBHOro oO0wmero
oGpasoBarus ¢ MofMyueHueM cpefHero obuero obpasosanus (ITIKPC, TITICC3)
MakcuMalibHas yueDHas Harpy3ka o0y4alonuxcs COCTaBIsACT:

» o cneupansHocTsM CIIO connansHO-3K0HOMHYEeCKOro mpoduis — 351 gac. M3
HUX  ayiAuTopHas  (oDs3aTenbHas)

Harpyska  oOydarouimxcs,

BEITHOYTAA

npakTHYecKne 3aHATHs (56uacos), — 234 yaca; BHeayIUTOpHAsA CaMOCTOATENbHAN

pabota cTyzenros — 117 4acos.

TEMATHUYECKWUA TIJTAH

[ Ipodiiik — conMaibHO-IKOHOMHYECKHIA.

CrnenuaneHocTs — 38.02.01 DkoHOMHKaA W OyXrantepckHil y4er (mo

OTpaciam).

Bug yuedHoi padoTnl

KosangecTBo 4acos

[Mpoduan
npodeccHoHANBEHOTO
obpa3oBanHs
Coumnaiteno-
IKOHOMHYECKHIT
Aynuropusle 3aarus. Cogepikanne CrennaibHOCTh
E R CIio
23.02.03

BeencHue 2
Pa3BuTHE DOHATHA O YHCIE 10

Kophu, crenens 1 aorapugmel 28
[IpsiMble H IZIOCKOCTH B NPOCTPAHCTBE 20
KombunaTopuka 12
KoOp/IMHATEL H BEKTOPBI 16
OCHOBEI TPHTOHOMETPHH 31
DyHKIAH 1 rpaHKH 18
MHOrorpaHHHKH H KPYTJILIE TeJld 26

Hauana MareMard4eckoro aHaansa 24
HuTerpan v ero npuMeHenHe 15
DNEMEHTHI TEOPHH BEPOATHOCTEH H 12
MaTeMaTHIecKol CTaTHCTHKH

VpaBHeHHS H HEpaBeNCTEA 20

Hroro 234
BueayauTopHas caMocTon TeAbHas padora 117

TEXHOIOUHH | ap.

[ToaroToBka BLICTYIIEHAI 10 3aJaHHBIM TEMAM,
JIOKNAn0B, pedepaTos, 3¢ce, HHHBHIYAIEHOTO
NPOEKTA ¢ HCMONB30BAHIEM HHPOPMAHOHHBIX
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Hpomencymounaa ammecmauua e gopme
IKIAMEH
Beero 351

4 ITEPEUYEHD ITPAKTHHECKHMX H JIABOPATOPHBIX PABOT.

5.MPUMEPHbLIE TEMbIl PE®EPATOB M MHOVBWAYANbHBIX NMPOEKTOB.

* HenpepsiBHBie npodH.
* IlpHMeHeHHe CIOKHEBIX MPOLEHTOB B IKOHOMHYECKHX pacdeTax.
* IlapannenbHoe NPOEKTHPOBAHHKE.,
Cpennue 3Ha4E€HUS ¥ MX TPHMEHEHHE B CTATHCTHKE,
*  BexropHoe 3a7aHue NPAMBIX H ILIOCKOCTEH B POCTPAHCTBE.
*  Crnoxenue rapMOHHYECKHX KoleOaHuii.
. ['paduueckoe pemenne ypaBHEHHH W HEPABEHCTB.
L [IpaBUIBHEIE H MOTYNIPABUNBHEIE MHOTOIMPAHHHKH.
: Konuteckue cedeHH H UX NIPUMEHEHHE B TEXHHKE.
. Ilorsatre quddepeHnnana ¥ ero NpUIKeHH.
. CxeMbl NOBTOPHLIX HCHBITaAHHE BepHymmH,
. Hccnenosanne ypaBHEHHH W HEPABEHCTB C MapaMeTpoM,

6. XAPAKTEPUCTUKA OCHOBHBIX BM/IOB YUEEHOH JEATEJILHOCTH
CTYIEHTOB

Copepsxanue XapakrepHCTHEA OCHOBHEIX BH/I0B
o0yaenud MeATe/IbHOCTH CTYIEHTOR (Ha yPOBHE VIeOHEIX
IEeHCTRHIM)
Bremenune OapakoMiieHHE ¢ POJIBID MATCMATHEH B HAVKE, TeXHHKC,

JOKOHOMHEE, HH(OPMAIMOHHEIX TeXHOJIOIHAX |
IpaKkTHIecKoH NearensHoCTH. O3HAKOMIICHHE ¢ e aMH
H 38/Ia9aMH H3Y4eHH MATEMATHAKH IIPH 0CBOCHHH
apodeccrii CII0O u cnenpansrocrein CITIO

AJITEBPA
Paapurue nonsrua |Brmonsenne apuadMerayecknx peiicTBHH HALL YHCIAMHE,
0 JHCIIe COYETAA YCTHBIE H NHCEMEeHHEIE IPHEMEBL.

Haxomnenue npudnmikeHHEIX 3HAYEHH T BeTHYHH H
[OrPEUIHOCTEH BEMIHCICHANR (abcomoTHON |H
OTHOCHTENILHOH); CpaBHEHHE YHCIOBLIX BRIPAKeHHIL.
Haxommenue ommubox B npeodpasoBaHnIx 1
BBHIMHCIEHAAX (OTHOCHTCH KO BCEM IYVHKTAM IIPOIPAMME)
Kopan, crenenn, OauaroMmieHHE ¢ MOHATHEM KOPHHA n-1i CTEIIeHH,
smorapudMeL CBOHCTBAMH PATHKATIOE H NIPARMJIAMH CPABHCHHHA
KOpHEH.

DopmysIHpoBaHHE OOPEICICHHA KOPHA H CBOHCTE
KopHeil. Berauenenne 1 cparneHEHe KopHell, BBIIOJIHEHHE
IPHKHIKH 3HaYenns KopHA. [Ipeobpasosanne ypnemopnx
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# OyKBEeHHEBIX BLRIDAMEHHH, COOEPRAITNX PATHKATEL
Brimosnrenue pacdeTor mo dopMyiaM, comepaanumT
DANHKAIB], OCYIIECTEIAS HeoOX0JHMEIE NOICTAHOBKH 1
npeobpasopaaud. Olpe/ieieHHe pABHOCHIEHOCTH
BhIpasKeHHH ¢ pagarasamu. Pemenne appanmoHanIsHEIX
YPAaBHEHHWH.

OsznaxomieHe ¢ IOHATHEM CTEIEHH C JeHCTEHTEIBHBIM
MOKA3aTeJIeM.

Haxomxmenne sHaveHHI cTeNeHH, HCIOIBL3YA IIPH
HeoOXOIHMOCTH HHCTPYMEHTATBHEIC CPeICTRA.
JamHCcEIBAHHE KOPHS N-H CTeNeHM B BHAC CTEIEHH C
ApoOHBIM MOKA3aTeNeM W HAoBopoT.

QopmynupoBaHHe CRONCTE cTeneHelH, Brancaenme
CTeMeHeH ¢ pAIHOHAILHLIM MOKA3ATe/IEM, BEIIOTHEHHS
NPUKHJIKK 3HAYCHUA CTeNIeHH, CPABHEeHHE CTeleHel.
IIpeobpasoBaHne YHCI0BBIX H BYKBe HHBIX BBIPAKEHHIA,
COAEPHANINX CTeIIEHH, TTPHMCHAA CBOMCTEA. Pemenne
MOKA3ATeJIBHEIX VPABHeHHEH,

OsnakoMIeHHe ¢ MpEMEHEHHEM KOpHeH U cremneHell npu
BBIYHCICHHH CPeJIHUX, NeJIEHHH OTPE3KA B «30JI0TOM
cedeHHUM», PelleHHe NPpHKIAAHEIX 32189 HA CJIOMHBIE
NPOIEHTEI

ITpeoGpazoranue
anredpanvecKHux
BBEIPAMKEHHI

Brimnosimerne npeolpasoBaHHEN BLIPAKEHHIL,
NpUMeHeHHe (hOpMY I, CBA3aHHEIX CO CBOHCTBAMM
crenenei W morapagmos. Oopenenenne obIacTu
JOIYCTUMBIX 3HAY@HUH JTOTapHAMHUYECKOTO BhIpAKCHHI.
Pemenne morapudvudeckux ypapHeHHI

OCHOBbBI TPUI'OHOMETPHH

OcHoBHEIE

Hayuenne pagHaHHOTO METOIA HAMEPEHHS YIVIOR

MOHATHH BpallleHH#A H HX CBA3M ¢ rpagycHoil mepoii. Haobpamenne
¥IJIOB BpAINeHHS Ha OKPYAKHOCTH, COOTHECCHHE
BEJIMYHHEI YIJIA ¢ €T0 PACTIOJIOKEeHHEM.
Comepmanne XapakTepHCTHRA OCHOBHEIX BUIOB
o0yueHM JeATeTbHOCTH CTY/IEHTOB (HA YPOBHE y4eGHBIX
JTeHCTBHIT)
DQopMyIHpOBAHHE ONPe/ieIeHHH TPHTOHOMETPHYECKHX
(hyHRIMIL LIS yTUIOR OBOPOTA M OCTPEIX VIJIOR
HPAMOYTOJIBHONO TPEYTOIBHUKA H 00BIACHeHHE HX
B3aHMOCBA3H
OcuoBHEle ITpumeneHnne 0OCHORHRIX TPHTOHOMETPHICCKHX TOMKICCTRE
TPHTOHOME- TS BBIYHCIEHHA 3HAYEHHH TPHTOHOMEeTPHYeCKHX
TPHYECKHE (hyHELHE 0 0HOI B3 HEX
TOKIECTEA
IIpeodpasosanus |Hayuenne ocHosHbIx dopMysn TpuroHOMeTpHm: dOPMY LI
IPOCTENITHX CIIOMEHH, YABOEHHA, IPCoDPA30OBAHNA CYMME
TPHTOHOMETPH- TPHTOHOMETPHYEeCKHX (DVHKIHH B IPpOM3BedeHMe |
TeCKHX NPOM3BEIEHHA B CYMMY H IPHMeHeHHe [IPH BREMHCICHHH
BEIPpAMKEHHIT 3HAYEHHA TPHIOHOMETPHYECKOTO BRIPAKEHHAS H YIIPOIIe-

HHI &0,

OsanakoMiIeHHe €O CBOFCTBAME CHMMETDHHE TOYEK HA
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eTMHIYHOH OKPYKHOCTH H NIPUMeHEeHHE WX JJIS BREIBOIA
dopMyn npHBeIEHAL

IIpocreitmne Pemenue mo thopMyIaM I TPHTOHOMETPHYECKOMY KpPYTY

TPHUIOHO- MPOCTEHITHX TPHTOHOMETPHYECKHX YPABHEHHI,

MeTPHYeCKHEe [IpumveneHne 0BIEX METOMOB PeITeHHA VPABHEHHH

YpPaABHEHHA H (DpHBeeHHe K JIMHeHHOMY, KBAIPATHOMY, METOIT

HepaseHCmaa PA3NIOKEHHA HA MHOMKUTEH, 3aMeHEI ICPeMeHHOH) IIPpH
pelleHHH TPHTOHOMETPHICCKHUX YPABHEHAH. YMeHHe
OTMEYAaTh HA KPYIre pelleHUA NPOCTe HITHX
TPHIOHOMETPHYECKHX HEPABEHCTE

Aprkcunnyc, O3HakoMIeHHEe ¢ HOHATHEM 00pATHBIX

APKKOCHHYC, TPHIOHOMETPHYCCKHX (DY HKIIHH.

APETAHT¢HC YHCTAa

Maygenne onpeneneHnil ApKCHAYCA, APKKOCHHEYCA,
apKTAHTeHCA YHCa, (QOPMYJIHpOBAHHE HX, H300paKeHAe
HA e/IHHHYHOH OKPYHHOCTH, IPHMEHCHHE [IPH penIeHHH
ypaRHeHHH

G®VHKITHU, UX CBOHCTBA H TPADHEKH

DOyHKIHH. Osnaxomiienne ¢ MOHATHEM NepeMeHHOH, IpUMEpaMH
IMouarue o 3aBHCHMOCTeH MeRIy NepeMeHHBIMH.
HellpephIBHOCTH Ozmaromenne ¢ noHATHEM rpaduka, onpeaeIeHue
by HEIHEH NPHHAJJIEKHOCTH TOYKH rpaduKy hyHKITHN,
Onpenenenne mo dopmyie mpocTeiiniei 3a BHCHMOCTH,
BHOA ee rpaduka. Bripamenue nmo dopmy.te ojHOM
nepeMeHHOH 4epes IpyrHe.
OsmaxoMIeHHe ¢ onpegerenueM byHKIHH,
chopmymuporanne ero. Haxoxnerne obnacru
onpeneneHHa H obsacTH 3HaYeHH dyHEIHER
CaoilicTea OszHakoMIeH#He ¢ npuMepaMu GYHRIHOHATIBHEIX
thyHEIIT. 3aBMCHMOCTEH B peaibHEIX IpoIeccax M3 CMemHEIX
I'padmgeckan gucnuimaH. O3HakoMIeHRE ¢ JoKA3aTe TLHEIMHA
HHTepHIpeTanus. PaCCyHICHHAMH HeKOTOPEIX CBOMCTR JIMHeHHOH |
IIpumepsr KBaJAPaTHYHOH (hyHKUIMI, npoBejieHHe Heele oRAHMS
(YHEUMOHATBHBIX |JTHHEHHOH, KyCOYHO-THHCITHOM, IpobHO-THHeHHOH 1
3aBHCHMOCTEI B KBaIpaTHIHOH QYHKINH, HoCTpoeHne HX rpadHKOE.
PeanLHBIX llocrpoenne m urenne rpadmkos dyurIHi.
mponeccax v Hecnepopanne dyarmmm.
ABJIEHUIX Cocrasyienue BEIOR hyHRIHI 0 JATHOMY YCJIOBHID,
peleHHe 381a9 Ha HKCTPEMyM.
Bemonrenne npeobpasosanmnii rpaduka hyHKIHHA
OGpaTHuEIe Haysenne nonamus obpamuoil ghyrrcuuu, oopegeaeHue
dbyHEIIN BHJA H nocmpoexue paghura obpamnoii hynruL,
Haxodcdenue ee obnacmu onpedenenusn u obacmu
aHavenuti. llppmenenue croiicts dyurmMii npn
MCCIeJOBAHAH YPARHEHHIT H PeIIeHHN 341849 HA
oxcrpemyM. OsHaKoM/IeHME ¢ IOHATHCM CIOKHOI
hyHKIIHH
Creneunnsie, Beraucnenne saagenuii gy HKIHH M0 3HAYEHHIO
NoKa3aTeJILHEIe, aprymenTa. Onpenenennre MOJOKEeHHA TOUKH HA
JorapugpMuyeckue |rpaduke 110 ee KOOpUHATAM H HA0G0POT.

H TPHIOHOME-

Henoassosanne cBoiiets diyHRIAIH /1151 CpaBHeHHAA
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TPHYECKHE SHAYCHHI cTemeHe H TorapudMoB.
byHREIHH. Ilocrpoenne rpadmkoB cTeneHHLIX 1 JorapHgpMAYecKEX
OoparHbie dyHEIHI.
TPHTOHOME-
TPHYECKHE
dbyHEIMH
Copepsxanne XapakTepueTHKa OCHOBHBIX BHIOB
o0yueHHA AedATe/TbHOCTH CTY/IeHTOR (HA YPOBHE yueDHEIX

JIEHCTRIE)

Pemenne mokasaTes bHEIX H JI0TapAQMHYECKIX
YPaBHEHHH H HePABEHCTE 0 H3BECTHEIM AJIFOPHTMAM.
OsHakoMJIEHHE ¢ IOHATHEM HEIpep bIBHOI
MepHOOHICCKOH QYHRIUH, GopMyIHpOBaHHE CROHCTE
CHHYCA H KOCHHYCA, IOCTPOEHHE HX rpadhHKoE.
OanakomieHHE ¢ NOHATHEM TAPMOHHYECKHUX KOJTe6AHMIL
H NPUMEPAMH MFAPMOHHYCCKHX KOMeDaHMH IIs olHeaHHs
IIPOIECCOR B (PHIMKe W APYTHX 001acTAX 3HAHHA.
OsraxoMIIeHHe ¢ IOHATHEM PA3PBIBHON MEPUOIIIECKOI
dyuxmn, dopMyTHpoBaHHe CBONCTE TAHTeHEA W
KOTAHIeHCA, NOCTPoeHHe HX rpadHKoB.

[Ipumenenue ceoficrs GyERIM L cpasrenms
3HAYECHWH TPHTOHOMeTPHYCCKUX QyHKIMH, pele s
TPHIOHOMeTPpHYIeCKuX ypaBHeHu#, [Tocmpoenue
epaghuicos obpamubix mpusoHomempuyeckux ghyNKuuTi U
onpedenenue no epaduram ux ceoticmes. Buinommenne
npeodpaszoeasus rpadukoR

HAYAJIA MATEMATHYECKOI'O AHAJTU3A

Ilocnenorarensuoc
™

OszrakoMIeHNe ¢ HOHATACM YHCIOBOH
IIOCJIeAOBATEIBHOCTH, CIIOCODAME ee 32 1AHMSI,
BE[MHCIeHHAMH ee yaeHoB. UzHaroierue ¢ NOHAMUEM
npedena nocredosamenvyoemu. OaHaxoMICHME ¢
BEIMHCIEHHEM CyMMbl O2CKOHeYHOTO YHC/IOBOTO PAJIA HA
IpUMepe BRMHCIeHHUA CYMME! GecKOHeYHO yOBRIBAIOIE
TEOMEeTPHYECKOH NPOTrpeccHH.

Pemenue 3axas na npumenense GopMysIs! cyMMEL
OecronedHO yOBIBAIONIEI reoMeTpUYecKOl IPOrpeceHn

IIponasoanas u ee
NMPpHMEHeHHEe

OanakoMiIeHHE ¢ IOHATHEM NIPOR3BOIHOIL,

Haywenne u dopMymuposaHne ec MexaHHIeCKOT0 H
reOMeTPHIeCKOr0 CMEICHIA, H3VUCHHE AJITOPHTMA
BBRIYHCICHHA NIPOA3BOIHON HA MPHMEepe BEIHUCIeHHT
MIHOBEHHOH CKOPOCTH H yIUIoBoro koaddummenTa
KacaTe IBHOH,

Cocraesienne ypaBnenunsa kacatel/ipHOMH B o6meM Bue.
YecBoenue npasui uddepeRuMpoBanns, TabIune
IPOHIBOIHEBIX dJIeMeHTAPHEIX (DYHKIIHIH, TpAMeHeHHe
nna nadbepermuposanna QyHKOANE, COCTARICHNS
yYpaBHeHHA KacaTeibHOH, FaydeHne TeopeM o cesian
CBOMCTE (OYHKIMH M IPOA3BOAHOM, hopMy HpoERa MX.
IIpoBemenHe ¢ MOMOIIBH TPOH3BOXHON HCCTIOIOBAHNS

tbyHEIHH, 3anarH0l dopMy IO,




Veranossienune ¢BA3HM CBOHCTB (PYHKIIMH H OPOA3BOTHOM
o "X rpadHKaM.

[IpuMeHeHHE TPOHIBOIHON UIA PENIeHUA 341449 Ha
HAXO#/IeHHe HanboIkInero, HAHNMEHEIIETO 3HAYCHHA H
Hi HAXOMJIEHHE JRCTPEMYMA

IleprooOpasaan u
HHTErpa

OauakoMIeHHe ¢ TOHATHCM HHTCTPATA H
neproobpasHoH. HaydeHHe npaBraa BREHCIIEHHA
nepsoobpasHod 1 TeopeMmbl Hewrona— Jleitbanna.
Pemenne 3ana4 Ha ¢cBA3b neproodpasHoil 1 ee
NPOH3BOIHOH, BEMHCIEHHE IEPEO00PA3HOH IJIA JaHHOH
QVHKITHH.

Pemenne 3aja49 HA NPHUMEeHEHHE HHTEIPAJIA JJIH
BEIYHCJIeHHs (DHIHYECKUX BeJIMYHH ¥ ILI0IIA e

YPABHEHHA 1 HEPABEHCTBA

VpaeHeHns u

O3HaKOMIIEHHE C HPUCTEﬁLEEhIH CEBEJEeHHAMH O KODHAX

CHCTEMEI anredpapYecKux VpPaBHeHHH, IOHATHAME HCCIIEI0BAHHA
YPaBHeHHH VPABHEHHH M CHCTEM VPABHEHHIH.
Hepagenecrea u Hayuenne TeopHH PABHOCHILHOCTH VPaBHeHHH H ee
CHCTEMEI npumerennd. 1loBTopeHne sanucy permenns
HEePABECHCTE C CTAHTAPTHEIX YPABHEHHI, IPHEMOB IpeofpasoBanus
JIBY M3 VPABHeHHWH 1/ CBeJICHHA K CTAHJAPTHOMY YPABHEHHH.
mepeMeHHBIMH

Copepmanue XapakTepHCTHEA OCHOBHEIX BHIOB

o0y4denns AeATeILHOCTH ¢TY1eHTOR (Ha yporHe yueDHBIX

OeHCTRHIT)

Pemenue panpnoHansHBIX, HPPAIHOHAILHELX,
MMOKA3ATETBHEIX H TDHTOHOMETPHYIECKHX YPABHCHHIT H
CHCTEM.

Henonssopanue ceoiicte B rpaduros dyvEROANH 118
pemenna ypaeaenauil. [loeTopeHne 0OCHOBHBIX IPHEMOB
pemennd cucTeM. Pemernune ypapHeHHH ¢ IpHEMeHeHHEM
BCEX NPUEeMOB (pa3I0iKeHAA HAa MHOKHTE)TH, BBeJIeHUA
HOBBEIX HCH3BCCTHEIX, IOICTAHOBKH, rpadH4ecKoro
METOJA).

Pemerne cHcTeM YPABHCHHH ¢ IPHMeHCHHEM
PA3TEYHEBIX coocoboB. O3HAKOMIICHHE ¢ 00ITHMHE
BOIIPOCAMHE PEIICHHA HePABCHCTE H HCIIOIL3I0OBAHUE
ceoleTE H rpaduros dbyHKIME OpH peleHAR
HepaeeHcTB. PemeHue HepaABEHCTE M CHCTEM HEPABEHCTB
¢ MPHEMEHeHHEM PA3THYHEIX CIIOCO00R.

[IpuMenenue MaTeMaTHILCKMX METO/I0B JJIA pPelIeHHA
COHEPHATE/IBHBIX 38139 H3 PA3IHYHEIX o0/IacTell HAVKH
1 npakTHEH. HHTepnpeTHpORAHHE Pe3yILTATOR ¢ YIETOM
pPeaJIbHBIX OTPAHHYEHHH

OcHOBHbIE NOHATHA
KOMOWHATOPHKH

Hayuenue npasuna xoMOHHATOPHKH W MIpUMeHeHHE IIPH
PemeHnH KOMOMHATOPHBIX 3a0a9.

Pemenne kombuEATOPHEIX 38089 MeToq0M mepebopa u 1o
IPABKITY YMHOKEHHA.

OzHakOMIeHNE ¢ TOHATHAME KOMOMHATOPHKH!
pasMeIleHHAMH, COMeTAHUAMH, IePeCTAHOBKAMH H




thopmytamu s ux eeaucieraus, OGbacHeEHe B
npuMeHeHHe (OPMYJI 0718 BEMHCICHUA PA3MeeH i,
MEPECTAHOBOK H COUCTAHMI IIPH PeIleHHH 3a1aY.
Osmaromrenue ¢ GuHomMom Helotora u TpeyromsHuKoM
ITackamna. Pemenue npakTH4ecKHx 3agad ¢
HCTIO/Tb30BAHAEM NOHATHI U NPABH/I KOMOHHATOPHKH

INEMEHTbI TEOPHH Hayuenne rimaccHgeckoro onpeeneHns BepoSTHOCTH,
BEPOATHOCTEM CBOHCTB BEPOATHOCTH, TCOPEMEI 0 CYMME BEpPOSITHOCTEH.
Paccmorpenne mpuMepoR BEMHCIEHHAT BePOSTHOCTEI!.
Pemenne 3anay na BrramcieHne BeposaTHoOCTEH cOBBITHIL

TEOMETPUS
Hpﬂ?dblﬂ H ITOCKOCTH 'I'DPM].".'-IHPDEKH H IIPHBE/ICHHE TOKA3ATCILCTE [IPH3HAKOB
B NMpOCTPpAaHCTRE B3aHMHOTO PaclioiOKeEHHA TIPAMEIX H ILIOCKOCTEH,

PacniozHasaHye Ha YEPTEKAX H MOJIE/IAX PAIHIHEIX CIIYYaes
B32HMHOI0 PacIIONOKEHHs [IPAMBIX H ILTOCKOCTEH,
apryMEHTHPOBaHHE CBOMX CyxIAeHHH. QopMy/IMpOBAHHE
onpeieNeHHH, IPHINAKOR H CROHCTR Mapalie/lbHbIX H
NepneHIHKY/IAPHLIX MTOCKOCTeR, ARVIPAHHLIX H NHHEAHEIX
VIJIOB.

Brmonmenye N0CTPOSHAS YIIIOB MEK/LY NPAMBIMH, TIPAMO# H
MIOCKOCTRE), MEXKIY NIOCKOCTAMH II0 OIMHCAHHIO H
pacno3HaBaHHe HX HA MOJIENNX.

lIpuMeHeH e NPH3HAKOB H CBOHCTE PACHIONIOMEHHA TTPAMEIX I
IJIOCKOCTEH MPH PEIICHUH 3a/1a4.

M300paxenne Ha pHCYHKAX H KOHCTPYHPOBAHHE HA MOJIENAX
NCPICHIHKYIAPOR B HAKIOHHBIX K IUIOCKOCTH, TPAMBIX,
napajuleibHBIX IIOCKOCTeH, YITIOB MEKIY NPAMOi H
IJIOCKOCTBIO H 0D0CHOBAHHE TTOCTPOCHHES.

Pelnienne 3a1a4 Ha BEMHC/IEHHE TEOMETPHYECKHX BETIHTHH.
Onuchbi-BaHHE PACCTOAHNA OT TOUKH J0 ILIOCKOCTH, OT MPAMOii
10 IIOCKOCTH, MEA(LY INIOCKOCTAMHE, MEK/TY CKPCIMHBAOIIHMHCH
TPAMBIMH, MEXIY MPOH3IBOJIBHEIME GHTYPaMH B IPOCTPaNCTERE.
Cogepsanne XapakTepHCTHKA OCHOBHBLIX BHIOB JeSTEILHOCTH
o0vuenns CTYAENTOR (Ha YPOBHeE V4eDHbIX AeiicTBHIT)
@opMyTHPOBAHHE H JIOKA3BIBAHHE OCHOBHLIX TEOPEM O
PACCTOAHEAX (TCOPEM CYLIECTBOBAHNSA, CROHCTRA).
H3zobpakenue na gepTemxax 0 MONEISX PACCTONHHUA |
000CHOBaHHE CBOUX cymaeHuil. Onpesenerie 0 BLIYHCIEHHE
paccTosnuii B npoctpancTse. IIpumenenne dopMynn u Teopem
TIAHHMETPHH 114 PEICHTs 3a/1a4.

O3nakomiieHne ¢ MOHATHEM NAPALIETLHOTO POSKTHPOBANHS H
€ro CBOHCTBaMH. PopMyIuposanie meopemst 0 NIOAOU
OPMOZOHANBHON NPOEKIUL MHOZOV2OTLHUKA.

lIpumenenne Teopus juis 000CHOBAHHA MOCTPOSHHH H
BEIMHCIIEHHHE. APryMEHTHPOBAHHE CBOHX CYAICHHIT 0 B3aHMHOM
PacnoIOKeHHH IPOCTPAHCTREHHBIX DHTYP

Muororpannnkn Onucanne 0 XapakTepHeTHKA PA3THYHEIX BHI0B
MHOTOTPaHHHKOB, IIEPEYHCICHHE HX 3JIEMEHTOR H CBOICTB.
HM3obpaskeHne MEOTOIPaHHHKOB H BEIOJIHEHHE MOCTPOSHHSA HA
H300paXKeHHAX H MOJEIAX MHOTOIPAHHHKOB.

BriyucieHue THHEHILIX 3IEMEHTOB H YTTIOB B




IPOCTPAHCTBEHHBIX KOHQUTYPALHAX, apryMEHTHPOBAHHE CBOHX
cyKaeHHH, XapaKTepHCTHRL H n300paKeHne

CeueHus, PAIsEpMKU MHO202PARHUKOS, BEIMHCICHIC nomaneH
nosepxuocTei.

[MocTpoenne npocTefmx ceuenui ky0a, MPH3IMBL, NHPAMHIEL
MpumeneHRe HaKToB H CBeISHHH K3 IUTaHHMETPHH.
OaHAKOMIIEHHE ¢ BEIaMH CHMMETPHIH B IIPOCTPAHCTEE,
(ropmynTHpOBaHHE onpefeneHuii H CBOACTB. XapaKTepHCTHKA
CHMMETPHH Tl BPAIEHHA H MHOTOTPAHHHKOR.

TIpumeHeHHE CBOHCTE CHMMETPHH NPH peleHEH 3amat.
Mcnons2oBanie npHoGpeTeHHbIX 3HAHHH U1 HCC/ICTOBAHHA H
MOJIC/IHPOBAHI HECIOAHLIX 3a/1aM.

M3oBpaikeHie OCHOBHRIX MHOIOTPAHHIKOR H BHIITOTHEHHE
PHCYHKOB M0 YCIIOBHAM 3a8/18M

Tena 0 NOBEPXHOCTH
BpANIEHEN

O3HaKOMJICHHE € BIJIAMH TeJT BpalieHus, GopmyTHpOBaHHE HX
onpejieneHuil 1 CBOHCTE.

DopMyJIHPOBAIAE TEOPEM O CEUEHHH 1HAPa MIOCKOCTRIO M
[IIOCKOCTH, KacaTensHod K chepe.

XapakTepHCTHKA H H300paeHHE TEN BPALICHHA, HX pazBepTKH,
ceqCHHA.

Pemnenue 3ama4 Ha MOCTPOSHAE CEYCHHH, BRMHUC/ICHHE /UTHH,
PACCTOAHM, YITIOR, IUIOIAACH. [IpopecHne NOKA3ATCALHELX

paccy#/IeHnil [IPH PELICHHH 3a1a4.

TpuMeHeH#e CBOHCTE CHMMETPHH IIPH PEIICHHA 3aja4 Ha Tena
BPALEHH, KOMOHHATIHIO TCIL.

W306pakenye OCHOBHEIX KPYIJIBIX TE H BBINO/IICHAS pPHCYHEA
M0 YCIOBHE) 38/1A9H

H3mepenns B
reoMeTpHH

O3HAKOMJIEHHE C IOHATHAMIL TUIOMAaH H 00beMa, aKCHOMAMH 1
CROMCTBAMH.

PeleHre 3a1a4 1a BhIYHCIEHHE II0MAne MIOCKHX urypc
TIpMMEHEHHAEM COOTBETCTBYIONIX (POpMyIl H (haxToB H3
paEnMeTpui. M3ydenue TeopesM 0 BMHCICHHH 00REMOB
TIPOCTPAHCTBEHHBIX TeJl, PELIEHHE 3a1at Ha IpUMEHCHHE
dopMyJI BEMHCTICHNS 00beMOB. M3yueHne dropmyn LIS
RRIGHCHEHHS Mnomaneil nopepxXHoCcTeil MHOTOTPAMHHKOS H Te
BpalleHHA.

O3HAKOMIICHHE ¢ METO/I0M BLITHCIICHAA [LIOINA/IN TOBEPXHOCTH
ceprl. Pelnenye 3a1a4 Ha REMHCIICHHE nomna/ell noBepXHOCTH
IIPOCTPAHCTBCHHBIX TEI

KoopauHaTel H
BEKTOPLI

O3maKoMICHHE ¢ TOHATHeM BekTopa. M3yuenne JICKapTOBOH
CHCTEMbI KOOP/IMHAT B IPOCTPAHCTEE, NOCTPOSHHE 10 3a/IaHHBIM
KOOPIHHATAM TOHEK H [UIOCKOCTEH, HAXOM/(eHHE KOOPIHHAT
TOYEK.

Cojepianne 00yIcHHS

XapaKTepHCTHKa OCHOBHBIX BHJIOB NCATEILHOCTH CTYAEHTOB (Ha
ypoBHe yIeOHbIX ACHCTBHI)

Haxo:KIeHHe YPaBHCHHT OKPYHHOCTH, cephl, IIOCKOCTH.
BridHCTEHHE paccTOAHHI MEHKLY TOHKAMH.

Mayderne CBOMCTB BEKTOPHbIX BEIWHHH, NPABILI PasIOKEHHA
BEKTOPOB B TPEXMEPHOM NMPOCTPAHCTES, TIPABHIT HAXOMICHHI
KOOPIHHAT BEKTOPA B IPOCTPANCTES, MPABH.T necTBHil C
BEKTOPAMH, 3a/1aiHBIMH KOOPIHHATAMI.

[IpuMeHeHHE TEOPHH NIPH PCIICHHH 34/1aH Ha JCHCTRHS C
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pekTOpaMy, M3yuenne CKanspHOro IPOU3BEACHIT BEKTOPOBE,
BEKTOPHOTO YPABHCHHS NIPAMOH H IITOCKOCTH. [TpuMeHeHHe
TEOPHH TIPH PELICHIH 3a0at A nelicTeHA ¢ BEKTOPaMH,
KOOPAMHATHBIH METO, IPHMEHCHHE BEKTOPOR JUTA BRIYHC/IEHH
BeJIHYHH YIJIOB H PACCTOAHHE. ()3HAKOMIIEHHE C
NOKA3aTeILCTRAMHA TEOPEM CTEPEOMETPHH O BIaHMHOM
PACTIONOKEH MH TPAMEIX H nnockocTell ¢ HENoIb30BaAHHEM
BEKTOPOB

6.YLLEEHO-ML€-TD,[M11ECIEOE 51 MA’l'EPMAJIhHG—'l'EXHW]_ECKOE
OBECITEUEHUE PABOYEH T1POrPAMMEI VHELHOM JIMCITATITAHBI
«MATEMATHKA»

B TBIIOY «BeTnyKcKHH JecoarpoTEXHUHECKH TEXHUKYM»,
peanusyroieM  00pasoBaTeIbHYIO nporpaMmy  CpeaHero o0LIeTo
obGpazosanust B Tpeaejax OCBOCHWA OIl CIIO wna O6aze OCHOBHOIO
obllero oopazoBaHMsl, UMECTCH yuebnpiil kabuner, B KOTOPOM HMCETCAH
BO3MOIKHOCTE OOEecHeduTb CBOOOJHBIM OOCTYyN B HHTEpHET BO BpEMH
yueGHOTO 3aHsiTUsd W [EPHO/ BHey4eOHOI AeATelbHOCTH obyyarouuxcs.

[Tomeinende KaOWHeTa Y/I0BICTBOPIET tpebosanuam CaHUTapHO-
SIAACMUAOIOIMHYECKUX [IPaBHil B HOPMATHBOB (CanulluH 2.4.2 Ne 178-02)
" OCHAIIEHO THTIOBBIM obopyaoBaHue, B TOM yuCIe
CreLMaI3npoBaHHoNi yueOHOMH Mebelbpio U cpeacTBaMu 00yveHusl,

NOCTATOUHBIMHU JUIST BBLITTOIHEHHSA TpeGoBaHuii K ypPOBHIO MOATOTOBKM
00y4alOMMXC.

B kabuHeTe MMeeTcsl BO3MOXKHOCT 00ecreunTh cBODOHBIH IOCTYN K 2JIEKTPOHHEIM
yueGHEIM MATEpHANaM 10 MaTeMaTHKe, HMEIOIAECH B cBOOOZHOM HOCTYIIE B CHCTEME
WrTepHeT (31eKTPOHHBIE KHUTH, MPAKTHKYMBL TECTEI, matepuans EI'D u p.) BO BpeM:
yueGHOro 3aHsATHI U B IEPHOL BHEAY/UTOPHOM e 1eIbHOCTH o0y4almuxcs.

Coctas yuebHO-Memoou4eckozo " MAMEPUATLHO-TNEXHUYECKO20 obecneueHHs
nporpamMmbl y4eOHOM TACIHILIHHEL «MatemaTHKa» BXOJAT!

e MHOTO(YHKIMOHAIBHBI  KOMIUIEKC npernoaasaTe/is (MynbTHMENIHOS
oGopy/loBaHie, MOCPEACTBOM KOTOPOIro yHacTHHK 00Opa3oBaTeNbHOTO MPOLEcca MOTyT
[POCMATPUBATh BH3YaIbHYIO uHGOPMALMIO [0 MaTeMaTHKe, CO3/1aBaTh NPE3CHTALHUH,
BH/IEOMATEpHAIIE], HHBIE JIOKYMEHTHI);

e HArIHEIC T0COOHS (KOMIIIEKThI yueOHBIX TaOJINL, TUIAKATOB; NUTAKTHIeCKHI
MaTepHal; MOJeJ i MHOTOTPAHHMKOB 1 TEl BpAIICHHA W 1. );

o  uH(OPMAHOHHO-KOMMYHUKATHBHBIE CPEACTEA;
o HKpaHHO-3BYKOBBIE [10COOHS;

e KOMILIEKT TEXHMUYECKOil [OKyMEeHTAlWH, B TOM 4HCIe Macnopra Ha cpeacTBa
06ydeHus, HHCTPYKIHUH [0 HX WCIOTE30BARMIIO 1 TexHuKe 0e3011acHOCTH;

o GuOGTMOTeuHHHi (Qona (y4eOHHKH, y4eOHO-MeTO/IMHECKHE KOMILICKTBL (YMK),
CIPAaBOYHHKH, HAYJHO-TIOMYJIAPHAs IMTEPATYpa, KOTOpBIE o0ecredHBalOT OCBOSHHE
yueOHOH JHUCIMILIHHBL «MaremaTHKa», pPeKOMEH/OBaHHLIE HITH nornyleHHbe 114
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MCTIOJIB30BAHUS B npodeccHoHanbHBIX oOpazoBaTelbHbIX opraHu3anuix,
peanu3ylomux 00pa3oBaTE/IBHYO porpaMmy CpeaHero ooero obpazoBaHus B
npejienax OCBOCHHA OI1 CI1O na Gaze OCHOBHOI'O 001IEro obpazoBaHus).

7 TIEPEYEHbL PEKOMEH/[YEMBIX VUEBHBIX W3/IAHUN, UHTEPHET-
PECYPCOB

Mna cny0eHmos:

OcnoBHBLIC HCTOYHHKH!

1. Bammaxos M.M. MateMaTHKA. Vyeouuk wig HIIO u CI10. TPHUO OUPO — M.:
2014

2. banmvakos M.M. MaremaThKa. 3anaunmk: yued. nocodue. — M.: 2014

3. Atanacau JI.C., Bytyzos B.®., Kanomuee C.b. u ap. I'eomeTpua

(6asosetil yposers). 10-11. — M.: 2014

JlonoaHnTeLHbIE HCTOTHHKHS

1. Auramos 1L A. 1 ip. Anrebpa u Hadana aHajH3a. 10 (11) kn. — M.: 2014

2. Bammakos M.M. Maremaruka, COopuyk 3a1a4 npoHIIbHO# HATPAaBIEHHOCTH:
yueb. nocobue. — M.: 2014

3. Bammaxos M.M. C6opuuk 3anad: yueo. nocobue (6a30sblil ypoBens). 11 K. -

M.: 2014

4Boromonos H.B. Maremarnka:  yH e6. nama ccyzos /H.B.boromoinos,
TLH.CamMoiinenko.-3-e u3i., crepeoTuil. - M.: Tlpoda, 2014-395, [5] c.: mi.

5. Anrebpa u Hayana aHalH3a. 10-11 xm1: B meyx wacmax. 4. L
Vye6.umso0meodpazosar. ydpexaeHui / MopaKkosHd Al. — 5-¢ m3g. — M.
Muemosuna, 2014. — 375 c.: uin.

7.Anrebpa ¥ Hayana aHajH3a. 10-11 xn.: B aeyx uactax. Y. 2: 3amaunuk A1
061e0bpazoBar. yapekAeHnH / A. I'. Mopaxoeuy, JL. O. [lennmiesa, T. A. Kope1ukosa,
T. H. Muuryctura, E. E. TyapunHCKad; [Tox pex. A. T'. MopaxosuHa. — 5-¢ u3g. — M.:
Muemoszuna, 2014, — 315 c.: un,

Cnpaso4nasi:

1. Kpamop B.C. TloBTOpsieM U CHCTEMATH3H pyEM IIKONBHBIH KypC anreOpst U

pagana aHanusa. [Ipoceemenue, 2014r.
2. Ilemxua A.T. CripaBo9HHK M0 MATEMAaTHKE. «Hayka»; Mocksa —2015r.

lna npenodasameneu
1. O6 obpasosanuu B Poccnicko# ®enepanuy. PegepanbHblil 3aKOH Poccuiickoi
Mepepannn oT 29 nexabps 2012 r. Ne 273-03




2. MenepanbHBIH rocylapCTBeHHbIH oOpazoBaTebHbIH  CTaHAAPT  CPEAHETO
(monHoro) obmero obpazosanus. YTB. TlpukasoM Muno6puayku Poccun ot 17 mas
2012 r. Ne 413

3. Ilpuxas MunHoOpHAYKH Poccuit or 29 nexabpsa 2014 1. Ne 16435 «O BHECEHMH
waMeHeHni B npukas MUHHCTCPCTBA obpa3zoBaHia W HayKH Poccuiickoii @enepanii 0T
17 mas 2012 r. Ne 413 «O6 yrBepKACHHH (enepanbHOTO roCYAapCTBEHHOTO
06pa3oBaTebHOrO CTaRAaPTa CPEIHEro (nomnuoro) odmero 00pasoBaHuA».

4. PexoMeHIAlLMN [0 OPraHH3alMK TMOJYYCHHA CPENHETO obmero obpasopaHus B
npegenax OCBOEHHA obGpazoBaTelbHBIX MPOTPaMM  CPEIHEro npofdeccHOHaIbHOTO
obpazopanuss Ha 0Oase OCHOBHOTO obuero oOpa3oBaHHA C Y4YETOM TpeGoBaHui
demepalbHbIX  IOCY/AapCTBEHHBIX 06pa30BaTeNbHBIX CTAH/IApTOB U Oy 9aeMOH
npo)ecCHE MITH CIIELHATLHOCTH CPE/IHETO npo)eccHOHANBHOTO 00pa3oBaHHs (nAcBMO
JlemapTaMeHTa rocy/IapCTBeHHO# TMONUTHKH B chepe MOArOTOBKH pabOUHMX KaipoB H
II10 MunoGpHaykn Poccrit 0T 17.03.2015 No 06-259).

Hurepuer-pecvpesbl:

hitp://school-collection.edu.ru — snekTpoHHbI yuebuuk «MartemaTHka B LIKOIE,
XXI Bex».

hittp://fcior.eduru - nHhOpMAITHOHHBE, TPEHAPOBOYHBLIE  H KOHTPOJIBHBLE
MaTepHanbl.

www.school-collection.edu.ri — eHas KOJUISKIIHA Lludposeix obpasoBaTenbHBIX

pecypcoB

dedepanbible 00paz08anenbibie HOPMAIbL:

1. www.fipi.ru
2. www.eee.edu.ru

Memoduueckue paspabomxu:

. www.math.ru
. http://www.math_on_line.com

1
2
3. http://www.mathtest.ru
4, www.etudes.ru
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