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Pabouast nporpamMma Kypca BHEYPOUYHOU AeATeJIbHOCTH
«MaTteMaTHuKa B JKOHOMHUKE»
IHOSICHUTEJIbHAS 3AIIUCKA

Pabouass mporpamma Kypca BHEYpOUYHOU aesTenpHOCcTH «Marematuka B
HPKOHOMHUKE)» paccuuTaHa Ha OOYyYarOIIMXCS JECATBHIX U OJMHHAILATBIX KJIacCOB
colLMaIbHO-PKOHOMUYeckoro mpoduis. [Iporecc pemienus 3aaa4 CayUT OTHUM U3
CPEICTB OBJAJCHUS CHCTEMOI HAayuYHBIX 3HAHUI MO TOMY WJIM MHOMY y4eOHOMY
npeametry. OCoOEHHO BENHMKa €ro pojb Npu OOy4EeHHMH MaTeMaTHKe, I/I€ 3aJadu
BBICTYNAIOT JIEHCTBEHHBIM CpPEACTBOM (OPMHUPOBAHHS OCHOBOIIOJIATAIOIINX
MaTeMaTHYECKUX 3HaHUM W yMeHuil. B mpouecce pemieHus, oOyyaromuecs
OBIIJICBAIOT METO/IaMHU PEIICHHS PA3IUIHBIX MATEMaTHUECKUX 3a/1ad, 3HAKOMSATCS
C MPHUKJIaJHBIMH BOIPOCAMHU MaTEMaTH4ECKOIro 3HaHUs. PelieHne HecTaHAapTHBIX
3aJ]a4 B BBIITYCKHOM KJIacC€ CIIY>KMT OOOOIIEHHIO U CUCTEMaTU3alluu MTOJIyYE€HHBIX
paHee 3HaHUM, a Takke Qopmupyer 0a3y I JaJbHEHIIEr0 U3Yy4EHHUs
MaTeMaTHYECKUX JUCLUIUIMH B BY3€.

Oco0eHHOCTBIO JAaHHOTO Kypca SIBISIETCSI OPUEHTUPOBAHHOCTh Ha 3ajauu ¢
HPKOHOMUYECKUM CcoJepKaHueM. TakuM o00pa3oM Kypc CIOyXUT O0azol aiis
JaJIbHENIIET0 U3YyYEHHS] SKOHOMUKH, a TaK K€ TOTOBUT 00YyYaIOIIUXCS K YYaCTHIO B
ONTUMIINA/IaX PA3IUYHOTO YPOBHS 11O IKOHOMUKE.

B crapmeii mkone mpw pemieHHH 3aJad 0co00e BHUMAHHWE YJEseTCs
MOCTICZIOBATEILHOCTH  JICUCTBUN, aHAaNU3y MAaTeMaTUYeCKOM MOAETd U ee
MPUKJIATHOTO 3HAYCHUS, AaHATTN3Y MOJYYEHHOTO O0TBeTa. [10CKOIBKY JaHHBINA Kypc
JIOTIOJTHSIET OCHOBHOM KypC MaTeMaTWKH 0a30BOTO YpOBHS, OCHOBHOE€ BHMMAaHHE
yIeJSEeTCs PEIICHUIO 3a/1a4 TIOBBIIIIEHHOTO M BBICOKOTO YPOBHHI.

[Tpu pemieHnu 3a1a4u ¢ napamMeTpom, 3aad 1o MJIaHUMETPUU U CTEPEOMETPHUU
rJIaBHOE BHUMaHUE oOpaiaercs Ha (JOpMUPOBAHUE YMEHUS pellaTh U 3aIUChIBATh
pellieHue 3aa4, Ha HaKOIJICHUE ONbITa PELICHUS 3a/1a4 Pa3InYHON TPYAHOCTH.

[Tpu pemieHun 3agady C OAHOM CTOPOHBI MPUHUMAIOTCS BO BHUMAaHHE
TpeOOBaHUS €IMHOTO rOCYAapCTBEHHOTO 3K3aMeHa, C APYroil — pa3BUBAETCs HaBbIK
pelleHusl HECTaHIapPTHBIX 3a]1a4.

esap nporpaMmmbl

- o0ecneyuTh AOMOJHUTENBbHYI0 MOIAEPKKY OOYy4arolmuxcs Uisl caadu
€MHOr0 TOCYJApCTBEHHOIO 3K3aME€Ha MO MaTeMaTuKe (3Ta 4acTb MPOrpaMMbl
IpeayCMaTpUBAET PEIICHHE 3a/1a4 MOBBIIIEHHOTO YPOBHS);

- Pa3BUTH COJEpPKAHUE Kypca MATEMaTUKH Uil M3Y4YEHUs Ha MPOQUIbHOM
YpOBHE (3Ta 4acTh MPOTPaMMBbI IPETYCMATPUBAET PEILICHHUE 3a/1a4 MOBBIIICHHOTO U
BBICOKOT'O YPOBHS)

- TIO3HAKOMHTH OOYYaIOIIMXCS ¢ MPUKIAIHBIMU 33Ja4yaMH, B YaCTHOCTH, C
HKOHOMHUYECKUMH 3a/1a4aMHU.



B cooTBeTcTBUM C MJIaHOM BHEYPOUYHOH JesTeNbHOCTU JIuliess Ha OCBOeHUE
Kypca BHEYPOUHOH AesATEIbHOCTH «MaTeMaTuKa B 9KOHOMHUKE» OTBOAUTCS 92 vaca,
24 qgaca B 10 kitacce u 68 yacoB B 11 knacce. Takum o6pazoM, pabouasi mporpamma
npeaycMaTpuBaeT oOydeHHe pelieHrIo 3a/1ad 1Mo MaTeMaTthke B oobeme 1 yaca B
Henemo B 10 kiacce u B o0beme 2 yaca B Henento B 11 kimacce. Pacnpenenenue
4YacoB Il M3YUYEHHsI PA3IUYHBIX Pa3/IeNIOB MPOrpPaMMbl HE SIBISETCS KECTKO
JEeTePMUHUPOBAHHBIM. (OHO MOXET BapbUpPOBATHCS B  3aBUCUMOCTH  OT
MOATOTOBJICHHOCTH U 3aIIPOCOB 00YYaIOIINUXCSI.

Hcnonb3yemble yUeOHUKH U OCOOUA

1. Diiceimont .M. COopHuk 3ama4 st moarotoBku k EI'D mo maremartuke
(mpodHIIBHBIN ypOBEHB): yueGHOe mocodue // Mocksa: PYCAMHC, 2019

2. T'opaun P.K. EI'D 2018. Marematuka. ['eometpus. [Inanumerpus. 3anaya
16 (mpoduneherit yposens) / [lox pea. U.B. SAmenko. — M., 2019.

3. Briconkuit B.C. 3agaun ¢ mapamerpamu npu noaroroBke k EI'D. — 2-e
W3J1aHuE, UCIIPaBIEHHOE U JonojiHeHHoe. M.: Hayunsiii mup, 2013.

4. lllecrakoB C. A. EI'D 2019. Maremaruka. 3afa4u ¢ 5JKOHOMUYECKHM CO-
nepxanueM. 3amada 17 (mpodunbHbiii yposens) / ITox pea. . B. Smenko.—M.:
MIIHMO, 2019.

5. EI'D-2024/2025: Maremaruka. IIpodunbHblii ypoBeHb: THIOBBIC
HK3aMEHAIMOHHbIE BapuaHThl. 36/10 BapraHTOB MPO(UIBHBIN YPOBEHD / MO PE/I.
N.B. Slmenko. — M.: HartmonansHoe oOpa3zoBanue, 2024

Jlureparypa u UHTepHeT-pecypchl

1. http://math100.ru/ege/eqge-profil/
2. http://alexlarin.net/

PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM JIEATEJBHOCTHU
«MATEMATHUKA B 9dKOHOMUKE)»

JINYHOCTHBIE Pe3yJIbTATHI
® B IICHHOCTHO — OPHEHTAIMOHHON cdepe — UYyBCTBO TOPJIOCTH 3a POCCUUCKYIO
MaTeMaTUYECKYl0 HayKy, TyMaHU3M, IOJIOKUTEJIbHOE OTHOIIEHHWE K TpYay,
LEJIEYCTPEMIIEHHOCTb;

e B TpynoBoM cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JajbHEHIIel
00pa3oBaTeIbHON TPAEKTOPUH;
® B T[I03HABaTEJIbHOW (KOTHUTUBHOW, WHTEIUICKTyalbHOW) cdepe — yMeHue

YIIPABJISITh CBOEM MTO3HABATEIILHOU 1€ TEIBHOCTHIO.

MeTanpeaMeTHbIe pe3yJbTAThI
® OBJIaJICHUEC YMEHHUSIMU MPOBOJUTH aHAJIU3 MOCTABJICHHOW 3aJauM, MOJA0UpaTh U
pea30BBIBATh METO/IbI PEIICHUS, aHATTU3UPOBATH PE3yJIbTATHI;
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® DpAa3BUTHE TIO3HABATEJILHBIX HWHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM B Mpoliecce penieHuss MaTeMaTUIeCKUX 3a71a4 M CaMOCTOSITEIIHbHOTO
NpUOOPETEHUSI  HOBBIX  3HAHWW, pACIIMPEHHE TPAHUI] PUMEHUMOCTH
MaTeMaTHYECKUX 3HAHUU,

® BOCIIMTAaHUE AyXa COTPYJIHUYECTBA B MIPOLECCE COBMECTHOTO BBIITOJIHEHHUS 3a/1a4,
YBOKUTEIBHOTO  OTHOIIEHUSI K MHEHHUIO OININOHEHTa, O0OOCHOBAaHHOCTH
BBICKA3bIBAEMOM  IO3UIIMH, TOTOBHOCTH K MOPAIBHO-ITUYECKOM OLCHKE
MCIMOJIb30BaHUs HAYYHBIX JTOCTHXKCHUM, YBAXKEHHUS K TBOPILIAM HAYKH M TEXHUKH,
o0ecTeUrBaOIIMM BEIYIIYIO POJIb MATEMAaTUKH B COBPEMEHHOM MHUPE;

® ICMOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH IS PEIICHUS MPAKTUICCKUX,
JKU3HEHHBIX  3aJlad, palMOHAJIBLHOIO  MPUPOJOINOJIb30BAHUA U 3aIUTHI
OKpYXaroIIel cpeIbl, o0ecredeHus: 0€30MaCHOCTH KU3HEACSITSIIbHOCTH YeIIOBEKa
u ob1mecTBa.

IIpeaMeTHbIe pe3yabTaThl

OOyuaroiuecs JOJKHbI YMETh:

® AHANIM3UPOBATH MAaTEMAaTUUYECKYIO NPOOIIEMY;

e [IPOrOBapUBATh BCIYX PEIICHUE;

® AHAJIM3UPOBATH MOJYYECHHBIA OTBET;

e KJTaCCU(PUITUPOBATH MPEIIOKEHHYIO 331a4y;

® COCTABJISITh IPOCTENIINX 33aUH;

®[10CJIEI0BATEILHO BBINOJHATh M IPOrOBapUBaTh A3Tallbl PEIICHUS 3aJa4yd
CpEeOHEN TPYJIHOCTH;

®BLIONPATH PALIMOHANIBHBIN CIIOCOO PEIICHUS 3a/1a4H;

eperniaTh KOMOMHUPOBAHHBIE 33]1a4H;

®BIIAJICTh PA3JIUYHBIMU METOJAMH PEUICHUs 3a/ay: aHAJIUTHYECKUM,
rpauuecKuM U T.1I.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH
«MATEMATHUKA B OdKOHOMMUKE» C YKASAHUEM ®OPM
OPT'TAHU3AIIMU U BU1OB JEATEJIBHOCTHN

1. Aaredpa

Jlorapudmer.  [IpeoOpazoBanusi  BelpaxkeHui. KBampaTHble ypaBHEHHS W
HEpPAaBEHCTBA. PalMOHaNbHBIE YpaBHEHUs W HEpaBeHCTBA. lppannoHabHbBIE
YpaBHEHMs U HepaBeHCTBA. IlokasarenbHble ypaBHEHHs M HEPABEHCTBA.
Jlorapudmuueckue ypaBHeHUs] U HepaBeHCTBa. [Ipocreiime cuctemMbl ypaBHEHUN
C IBYyMsSI HEW3BECTHbIMH. CHCTEMBI HEPABEHCTB C OJHOW NMEPEMEHHOM. 3aJauu C
apaMeTpoM M METOJbI UX pelieHus. TeKkcToBbIe 3a1aun

2. MareMaTHYeCKHA aHAJIN3



®yHkuus, o0acTh omnpeneiacHus (QyHKUMH. MHOXKECTBO 3HAYEHMHM (DYyHKLHH.
I'paduk ¢ynkuuu. OOpaTtHas (yHKUMA. DJIEeMEHTapHBIE CBOMCTBA (DYHKIIHU.
Jluneitnas  ¢ynkuwms, e€ rpadux. DyHKIUSA, ONUCHIBAIOIIAas OOpaTHYIO
IPONOPLUUOHANIBHYIO 3aBUCUMOCTh, €€ rpadpuk. Kagpatnunas ¢yHkuus, eé
rpajuk. CremenHas (QyHKUMS C HaTypaJbHBIM I[OKa3zateneMm, e€ rpaduk.
[TokazarenbHas pynkuus, e€ rpaduk. Jlorapupmuueckas dbyHkmus, e€ rpaduk.
[TonsiTue O mNPOU3BOJHOM (PYHKIMHM, TE€OMETPUUYECKUM CMBICH IPOU3BOJHOM.
@OU3NYECKUd CMBICT TPOU3BOJHOM, HAXOXKJICHUE CKOPOCTH [JI IIpouecca,
3aJaHHOrO (opmysnol wuiaM rpapukoM. YpaBHEHHE KacaTelbHON K TIpaduky
¢bynkun. Uccnenosanue ¢ynkimii. [lepBooOpasHbie 3yeMEHTapHBIX (DYHKIIHM.
[Tpumepsl IpUMEHEHUS UHTErpaia B (PU3UKE U TEOMETPHUH.

3. Tpuronomerpus

CuHyC, KOCUHYC, TAHI'€HC, KOTAaHT€HC ITPOU3BOJILHOTO yriia. Pasqnannas mepa yria.
CuHyc, KOCUHYC, TAHT€HC M KOTaHreHC 4ucia. OCHOBHBIE TPUTOHOMETPHUYECKUE
ToxaecTBa. @opmyisl npuBeacHUS. CHHYC, KOCHHYC U TAHTE€HC CYMMBI U pa3HOCTH
IBYX yrioB. CHHYC M KOCHHYC JBOMHOTIO yTila. TpUTOHOMETPUYECKNE YPABHEHHUS U
HEpaBeHCTBA. TpUroHOMETpUYECKHE PYHKIUU, UX TPAPUKH.

4. llnannMeTpust

Tpeyronbauk. IlapamnenorpamMm, HOpsMOYTONBHHUK, poMO, KBajpar. Tpameuus.
OKpyXHOCTh U Kpyr. BnimcaHHble M ONKMCAaHHBIE OKPYKHOCTH. MHOTOYTOJIbHUK.
CymMa yrIJI0B BBIITYKJIOTO MHOIOYTOJIbHHKA. BennuuHa yria, rpajycHas Mepa yria,
COOTBETCTBHE MEXIy BEIWYMHOW yIJIa W JUIMHOM AYTrM OKpyXHOCTU. JlnnHa
OTpE3Ka, JIOMAHOM, OKpPYXXKHOCTH; IIEpUMETP MHOroyrosibHuka. Ilmomans
TPEyroJbHUKA, IapajuleiorpamMma, Tpameuuu, Kpyra, cekropa. Koopaunatel u
BEKTOPBI HA INIOCKOCTH.

5. Ctepeomerpus

[Ipsimbie U mmockocTH B mpocTpanctse. [Ipu3ma, e€ ocHoBaHus, O0KOBBIE PEOpa,
BBICOTA, OOKOBas TMOBEPXHOCTb, TMpsAMas NpU3Ma; NpaBUJIbHAs MpU3Ma.
[Mapannenenunen; xkyo; cummeTpun B KyOe, B mapasuienenunene. [lupamuna, eé
OCHOBaHME, OOKOBBIE pEOpa, BBICOTA, OOKOBas TMOBEPXHOCTh; TPEYroJbHAs
nupaMmua; TnpaBuiabHas nupamuga. CedeHus KyOa, TPU3MBI, MHPAMUJIBIL.
[IpencraBnenne O TpPaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpas’ap, KyO, OKTasdip,
nonexa’ap u ukocadap). Huwmunap. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTb,
oOpasyromiasi, pa3péptka. Konyc. OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb,
oOpasytomas, pa3séptka. lllap u chepa, ux ceuenus. Yron Mexmay NpsSIMbIMH B
MIPOCTPAHCTBE, YIOJI MEXIY MPSIMOW M IIJIOCKOCTBIO, YTOJ MEXKIY IIIOCKOCTSIMM.
PaccrossHue OT TOUKH 10 MPSAMOM, OT TOYKU JO IJIOCKOCTH; PACCTOSIHUE MEKIY
napauielibHbIMM W CKPEUIMBAIONIMMUCS  MPSMBIMH;, PACCTOSTHUE  MEXKAY
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napajuieIbHbIMU MJI0CKOCTAMU. [1710111a16 MOBEpXHOCTH KOHYCA, HMIMHAPA, CHEPHI.
O0BEM KyOa, IpsIMOYTOJILHOTO MapauIeNIeuIe1a, TUPaMH/Ibl, IPU3MbL, HUIHNHIPA,

KOHyca, mapa. KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE.

6. Teopusi BepoSITHOCTEI U MPAKTHKO-OPHMEHTHUPOBAHHbIE 3a1a4H

D1eMEHTBI

KOMOHWHATOPHUKH.

BbI0Op. ONIMMIMAIHbIE 33JaUH.

D1EeMEHTBI

CTAaTUCTHUKH.

@dopMbl OpPraHu3anuy U BUABI 1eATeIbHOCTH

¢ IIPOBCACHUC NPAKTUICCKOI'O 3aHATHA,
¢ IIPOBCACHUC JICKIIHU.

TEMATHYECKOE IINTAHUPOBAHHUE

DIIEMEHTBI
BEPOSITHOCTEN. 3314l ¢ SKOHOMUYECKUM COJICpKAHUEM. 3a/1a4i HA ONTHUMAJIbHBIN

10 kiace
Ne ni/m Tema DopMa 1eITeJIbHOCTH KouunyecTBo
4acoB HA
HU3y4YeHHe
1 Auredpa
JIunelinple ypaBHEHUS U MPaKTUYECKOE 3AHSTHE; 2
HepaBeHcTBa. [Iponopuus. JICKLIUS
Monayns
KBanpatHblii TpexuieH MPAKTUYECKOE 3aHATHUE; 2
JEKIUs
YpaBHEHHsI U HEpABEHCTBA MIPAKTHYECKOE 3aHATHE 2
3aza4yu ¢ mapaMmeTpoM, IPAKTUYECKOE 3aHATHE 8
CBOJSIIMECS K UCCIIETOBAHUIO
KBaJIpaTHOTI'O TPEXWJIEHa
2. MartemaTu4eckuii anajaus
OCHOBHBIE 2JIEMEHTApPHBIE JEKIUs 2
(GyHKIIMH, UX CBOWCTBA U
rpaduku
UccnenoBanune GpyHkumii u NIPAKTUYECKOE 3aHATHUE; 8
MIOCTPOEHHE UX IpauKOB JEKIUs
Hroro 24
11 knace
Ne ni/m Tema ®opma 1eATeIbHOCTH KonnuyectBo
4acoB HA
HU3y4YeHHe
1 Auredpa
JIuneliHbIE ypaBHEHHUS U NPAKTUYECKOE 3aHATHUE; 1

HepaBeHCTBa HpOH0pHHﬂ.

JCKIMA
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Moayns

KBanpaTHblii TpexuiieH MPAKTUYECKOE 3aHSTHE; 1
JeKIUs
YpaBHEHMSI U HEPABEHCTBA IIPAKTUYECKOE 3aHATHE 2
Cucremspl ypaBHEHUN U MIPAaKTUYECKOE 3aHATHE 4
HEPABCHCTB
3aza4yu ¢ napaMmeTpoM, IIPAKTUYECKOE 3aHATUE 4
CBOJSIIHUECS K UCCIIEA0BAHUIO
KBaJIpaTHOIO TpEXWIeHa
IlokazarenabHble ypaBHEHUS U | IPAKTUYECKOE 3aHSITHE; 2
HEPABEHCTBA JEKIUs
Jlorapugmuueckie ypaBHEHHs | IPAKTUYECKOE 3aHATHUE; 2
U HEPAaBEHCTBA JeKIUs
MaremaTu4ecKuil aHAJIU3

IIponsBonHas u IIPAKTUYECKOE 3aHATHUE; 1
riepBooOpasHas JICKIIHS
Pemenue 3ana4 ¢ napaMeTpoM | MPaKTUYECKOE 3aHATHE 9

Tpuronomerpus
Tpuronomerpuueckue GyHKIMM | IPAKTHYECKOE 3aHATHE; 3
B 33/1a4aX C [IapaMeTpoOM JeKIUs
Tpuronomerpuueckue IIPAKTUYECKOE 3aHATUE 3
YpaBHEHHS 1 HEPABEHCTBA C
I1apamMeTpoM

ILiannmerpus

Tpeyronbauk IIPAKTUYECKOE 3aHATHE 2
YeTbIpexyrobHUK IPAKTHYECKOE 3aHATHE 2
Oxpy>xHOCTB IIPAKTUYECKOE 3aHATHE 2

Crepeomerpusi
Tena B mpocTpaHCTBE U UX MIPaKTUYECKOE 3aHATHE 2
CeueHus
MeTton KoopAMHAT B MIPaKTUYECKOE 3aHATHUE; 8

IIPOCTPAHCTBE

JICKIUA

Teopml Bep0ﬂTH0CTeI7I U NMMPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a11

TexcToBbIe 3a1a491 IMPAKTUYCCKOC 3aHATHC 4

DJIeMEHTHI TEOPUH BEPOSITHOCTEN | MPAKTHUECKOE 3aHSTHE; 4

M MaTeMaTHYECKON CTaTUCTUKU JCKIOIUA

OHTI/IMI/BaL[I/IOHHBIe 3a1a41 1 IMPAKTUYCCKOC 3aHATHEC 4

3a1a4 C S(KOHOMUYCCKUM

COZIep>KaHUEM

OnuMnuaHbIe 3312491 NIPAKTUYECKOE 3aHATHUE; 3)
JCKIIUA

Hroro 68

MeTtoaunueckue peKOMeHIaluu
Ajredpa

Jlunetinvie ypasHeHus u HepageHcmaa

. Ilponopyus. Mooy
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Ha 3anaTusix Ha npumepe JIMHEHHBIX ypaBHEHMH OOCYKIAeTCsl IMOHSTHE KOpHs
ypaBHEHMs, TPOBOAWTCS KIAcCU(UKAIMS YpPaBHEHHH 10 MHOXKECTBY PEIICHHIH,
OOCYX/IAIOTCS OCHOBHBIE METOJIbl PEIICHUS JIMHEHMHBIX YpPaBHEHWII W YpaBHEHMH,
CBOZALLMXCS K HUM.

[logpobHO paccMarpuBaeTCs TOHSTHE TMPOMOPLUMM W CBOMCTBA POMOPIHIA.
Permarorest 3a1aun Ha IPONOPIIMOHATBHOE JIETIEHHE, OOCY>KIAETCsl TIOHSTHE MPOLCHTA.

PaccmarpuBaroTcst 1Ba OnpezieieHrs] MOTYJISL: anreOpandecKkoe U TeOMETPHUYECKOE.
OO0cyxnaroTcs U 0TpadaThIBAIOTCS JIBA METO/IA PEIICHHS YPABHEHUM C MOMYJISIMU: Yepe3
TIepexo/] K PaBHOCUIILHBIM CHCTEMaM | TIepe0op CITydacs.

[Ipexxne 4Yem mnpucTynarh K PELICHHIO JIMHEMHBIX HEPAaBEHCTB, HEOOXOIMMO
0OCyIUTh TOHSTUE YMCIOBOTO HEPaBEHCTBA U pa3o0paTh BCE CBOMCTBA YMCIIOBBIX
HEPaBEHCTB. 3aTeM HEO0OXOAMMO OOCYAuTh TIpaHUyecKoe IPEACTABICHUE PEIICHUS
HEPABEHCTB HA YHWCIIOBOM IIPSMOM, PAaCCMOTPETh JBA BUJIA TOYEK: BBIKOJIOTHIE H
3aKpalleHHbIE, METO/IbI UX N300payKeHHsI Ha YMCIIOBOM MPSMOM M OTpayKEeHUs Y 3aIICH
OTBETa B BHJAE YHCIOBOIO IIPOMEXyTKa. Ha mnpumepe JMHEWHBIX HEPAaBEHCTB
paccMaTpUBAIOTCA MPOCTEHIIIME CUCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM U JBOMHBIC
HEPABEHCTBA.

Oco0oe BHMMaHHE CJIICOYyCT YACINTb 3HAKOMCTBY C JABYM: OCHOBHBIMHM MCTOIaMM
PCIICHMA 3a1a4 C IIapaMCTpaMHr: dHAIMTUYCCKHUM U rpa(i)I/I‘IeCKI/IM. O6CYIII/ITB IIOHATHC
CEMEMCTBA I[MPSAMBIX, 3aBUCAINNX OT IIapaMCTpa.

Keaopammnwuii mpexunen

Hauath u3ydeHuwe 3TOM TEMBI IIEIeCO00pa3HO C PACCMOTPEHHS CYIIECTBYFOIIUX
METOIOB M3BJICYCHUS] KOPHEN W3 HATYpaJIbHBIX 4Kcel. B 4acTHOCTH, /Ui BBIYMCICHUN
METOJIOM pA3NIOKEHUS HAa TPOCThIE MHOMKUTEIM HEOOXOAUMO BCTIOMHHUTH TOHSITHS
HATYPaIbHOTO, LIEJIOT0, PALMOHAIIBHOTO U ICCTBUTEIBHOIO YHCEIT; BCIOMHUTD ITOHSTUS U
00CYIUTh CBOMCTBA YETHBIX M HEUETHBIX YHMCEJT, MPOCTHIX U COCTAaBHBIX ncell. OTpaboTaTh
JITOPUTM PA3JIO’KEHUSI Ha TIPOCTHIE MHOMKHUTEIN HATYPAILHOTO YMCIIA.

[lpu permeHry KBapaTHBIX YpaBHEHWH OCO0O€ BHUMAHHUE CIEMyeT YICIHUThH
PACCMOTPEHHUIO BBIPOJKICHHBIX CITy4YacB: HETIOHBIX KBAJJPATHBIX YPAaBHCHUM, YPaBHCHHH,
y KOTOPBIX HET KOPHEH MITH JIBA COBMAAFOIINX KOPHS (OIMH KOPEHB).

HeobOxomumo paccmotpeTs (hopMysTy pasfioKEHHS Ha MHOXKHTEIN KBAJPaTHOTO
TpexwIeHa U €€ UCTIONIb30BaHUE MPH MPEOOPa30BAHUY ATITCOPAIESCKIX BBIPAKECHH.

Ha npumepe pertieHrs KBaJpaTHBIX HEPABEHCTB HEOOXOUMO TIOPOOHO Pa3o0paTh
METOJ] MHTEPBAJIOB, OOCYMTh CBOMCTBA (DYHKIIUH, KOTOPBIC ITO3BOJIFOT TOJIE30BATHCS
METOJIOM MHTEPBAJIOB JJIsl PEIICHUS PAIIOHAILHBIX HEPABEHCTB, 0OPATUTh BHUMAHKE Ha
oopMITeHHE peIlICHNSI.



[Ipu pemieHuu 3a1a4 ¢ MapaMeTpoOM B 3TOM TEME CIIEYeT 3aKPENUTh arOPUTMbI
AHAJTMTHYECKOTO U TPapUIECKOTO METOJIOB PEIICHUS] YPaBHEHUH U HEPaBEHCTB, 0C000€
BHUMAHHE Y/ICJIMB aHAJTM3Y YaCTHBIX CITy4aeB, MPUBOIAIIMX K ITOSBICHUIO BHIKOJIOTHIX MITH
W30JIMPOBAaHHBIX TOYEK B OTBETE. PellieHue KBaJIpaTHBIX HEPABEHCTB PEKOMEHITYETCS
CTPOUTB, OTMPASICh HA TIOJIOKEHUE U BUJ] TAPAOOJTBL.

A% 'PABHEHUA U HEPABEHCMEBA

3aHsTHs 0 3TOM TeMe He0OXOAUMO HayaTh C TIOBTOPEHUs (POPMYIT COKPAILIEHHOTO
YMHOXEHHS U pACCMOTPETh UX IPUMEHEHHE IS YIIPOILICHUS BBIPOKECHUH.

Jlanee paccMaTpyBarOTCsl pallMOHATIBHBIE YPABHEHUSI TPETheH M 0OJiee BBHICOKHX
CTENEHEH, CBOAIIMECS K PEILICHUIO KBAIPATHOTO YPABHEHHUS ITyTEM 3aMEHBI IIEPEMEHHON.
JIJ11 MHOTOWIEHOB TpeThel M 0ojiee BBICOKHUX CTEreHel oOcykmaercs TeopeMa besy,
AJITOPUTM JIEJIEHHSI MHOTOYJIEHA HA MHOTO4IEH, cxeMa [ opHepa.

[lpu pelieHUM palMOHATBFHBIX HEPABEHCTB €IlE pa3 IMpopadaThIBAETCS METOJ
MHTEPBAJIOB.

Oco0oe BHUMaHUE B ATOW TEME YIEIISIETCS PEIICHUIO UPPAMOHATBHBIX YPABHEHUIA
Y HEPaBEHCTB. 3]1eCh CIIeAYET 00JIee TITyOOKO OOCYAUTH MMOHATHS PABHOCKIILHOT'O TIEPEX0/1a
U 00]acTi JOMYyCTUMBIX 3HAUCHWI YypaBHEHWs WM HepaBeHCTBAa. PexomeHmyercs
OTXOJIUTH OT W3NUIIHEN (PopMaTU3AIMU U ATOPUTMH3AIMK PELICHUS UPPAIMOHATIBHBIX
HEPaBEHCTB B CTOPOHY aHAJMTUYECKOTO MOAXO0/a, YTO B JAITBHEHIIIEM MTOMOXKET YCIICIITHO
pelarh 3a/1auu ¢ apaMeTpamu.

Cucmembl prIGHeHuL; U HepaeeHcme

3/1eCh PACCMATPUBAIOTCS METOABI PEIICHUS] CUCTEM JIMHEWHBIX W HEIUHEHHBIX
YPaBHEHUI C IBYMSI IEPEMEHHBIMU U CHCTEM HEPABEHCTB C OJHOM niepeMeHHOoM. CriemyeT
00CYIUTh PA3JIMYHbIC TTOIXO/Ibl K PEIICHUIO CUCTEM HEPAaBEHCTB, B YACTHOCTH, PEIICHHE
K2)KJJOr0 HEPABEHCTBA KaK CAMOCTOSITENTBHOTO U TIEPECEUEHHE MOTYUYEHHBIX PE3YJILTATOB C
ETIHIO OTPEJIENICHUs] MHOYKECTBA PEIICHNI CUCTEMBI, HJIH pellieHrne Haubosee MmpocToro
HEPABEHCTBA U3 CUCTEMBI M pACCMOTPEHHSI OOJIEE CIIOKHOTO HE HA BCEI UMCIIOBOM MPSIMOH,
a TOJIKO HA MHOXKECTBE PEIIICHHH TIEPBOTO 00JIee IPOCTOTO HEPABEHCTRA.

3aoauu ¢ napamempom, c00sUUECs K UCCTE008AHUIO KBAOPAMHO20 MPEXU/IeHA

[Ipu paccmoTpenuu 3aad C mapameTpoM Ha HMCCIIEIOBAHWE TOJIOKEHHSI KOpHEH
YpaBHEHUsI WJIM MHOMKECTBA PEIICHUM HEpaBEHCTBA PEKOMEHIyeTcs OOpaTHTh 0co0o0e
BHMIMaHHWE Ha TO, YTO BO MHOTHX 33/1a4aX MOYKHO M30€KaTh UPPAITMOHATLHBIX HEPABESHCTB

IyTeM BBEJICHHS KBIPAaTUIHON (DYHKITHH.

[Ipu cBeneHuM 3a1auM K MCCIEAOBAHUIO KBAJIPATHOTO TPEXWIEHA ITYTEM 3AMEHBI
MIEPEMEHHON CJEAYET HAY4YUTh MEPEXOIUTh OT MCXOJHOM 3aaud C TapaMeTpoM K
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PaBHOCHJIbHOM Tak, 4YTOObI HE BO3HHMKAIO HEOOXOJUMOCTH B OOpaTHOM 3aMeHe
TIEPEMEHHOM.

Tlokazamenvrvie YPABHEHUA U HepaseHCcmeda

HaunHate n3ydenne 3Toi TeMbl pEKOMEHTYETCS ¢ IOBTOPEHHSI CBOMCTB CTEIIECHEH C
LIEJIBIMA Y PALIMOHAIBHBIMU TIOKA3aTEISMHU.

[pu periennu nokazaTenbHbIX YpaBHEHHIA 1 HEPABEHCTB HEOOXOMMO pacCMOTPETh
JIBa OCHOBHBIX METO/Ia: CBEJICHUE K PABEHCTBY (HEPABEHCTBY) JIBYX CTENEHEW C PaBHBIMU
OCHOBAHMSIMM M 3aMEHY MEPEMEHHOI. PeleHrie HepaBeHCTB PEKOMEHIYETCSl CTPOMTH,
ONMpasich HA MOHOTOHHOCTB TIOKa3aTeIbHON (DYHKITHML.

[NokazatensHbIe ypaBHEHHS M HEPABEHCTBA C TApaMETPaMH, Kak MPaBUIIO, PEIIatOTCs
CBEICHHEM K HCCIICIOBAHMIO KBAIPATHOTO TPEXWICHA ITyTEM 3aMeHbI IiepeMeHHOM. B aTom
Clydae TIpH TIEpEXOJie K SKBUBAJICHTHOM 3a1aue HEOOXOIMMO YYWTHIBATh MHOYKECTBO
3HAUEHUM MOKA3aTeNTLHON (DYHKITUH.

Jloeapugmuyeckue ypasrenus u HepaseHcmea

3aHsATHs 110 3TOM TeMe HEOOXOAMMO Hayarh C MOAPOOHOTO pacCCMOTPEHHS MOHSTUS
norapudma u ero cBoictB. Cremyer A0OUThCS CBOOOJHOrO BiaaeHUst (GopMyIaMHu Ha
3aJJaHUSIX TECTOBOIO THIIA MPEXK/IE, YeM MPUCTYIATh K YpaBHEHHUSAM M HEPABEHCTBAM.

[lpu perieHnn norapuMUUECKUX YpaBHEHWH W HEPABEHCTB CIEAYET elle pas
OOCYUTh TIOHSTHUE PABHOCWIBHOTO TIEpeXo/ia M O0JacTH JIONMYCTUMBIX 3HAYCHUM.
Heo0xoammo paccMOTpeTh J1Ba OCHOBHBIX METO[A: CBEJICHHE K PABEHCTBY (HEPABCHCTRY)
JIBYX JIOTapr(P)MOB C paBHBIMU OCHOBaHUSIMH 1 3aMEHY TIepeMeHHOM. Peltienie HepaBeHCTB
PEKOMEHITYETCS] CTPOHTh, OMUPAsICh HA MOHOTOHHOCTD JIOTapu(hMUIECKOM (hYHKITUH.

1. MareMaTH4eCKHd AaHAJITN3

OcHogHble 2nemenmapHble QYHKYUL, UX CBOUCMEA U 2paguKu

Marepuan 3Toi JeKUMU pachpenesnsieTcss paBHOMEPHO MO BCEM TeMaM pasjiesia
«Anrebpay. Tak o TMHENHOM (YHKIIMK HEOOXOIMMO PAaCcCKa3aTh MPH MEPBOM 3HAKOMCTBE
C rpayeCKUM METOJIOM PEIICHHUS 33/1a4 C TapaMeTPOM, B YACTHOCTH, IPH pACCMOTPEHHUN
CEMENCTBA TMPSMBIX, 3aBUCAILMX OT IapaMeTpa, B TeMe <«JIMHEWHbIe ypaBHEHUS U
HepaBeHcTBa. [Ipornopiust. Momynsy. KBanpatranast pyHKIMST paccMaTpyuBaeTCs B TEME
«KBajipaTHbI TpexuieH» nepe peleHueM KBaIpaTHbIX HEPABEHCTB, B TEME «Y paBHEHHS
W HEPaBEHCTBA» PEKOMEHIYETCS OOCYIUTh JAPOOHO-IMHEHHYI0 (PYHKIMIO, a
noKazaresibHple W Jiorapupmuyeckue (QYHKIMHA — paccMaTrpuBalOTCs B TeMax
«[lokazarenpHble ypaBHEHUs] U HepaBeHCTBa» W «Jlorapudmuueckue ypaBHEHUS U
HEPABEHCTBA» COOTBETCTBEHHO.
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TpuroHomeTpuueckue U OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH BBOJSTCS B
temax «Tpuronomerpuueckrie GyHKUMM» U« TpPUTOHOMETPUYECKUE YpaBHEHHS U
HEPABEHCTBa» pazzena « T pUroHoMeTpush».

OnHako, PEKIE YeM MPUCTYTIATh K N3yYCHHIO TAKUX MTOHSATHI KaK MPOU3BOIHAS U
nepBooOpazHasl HEOOXOAMMO OOOOIIMTh BCE YK€ IMOMYyYCHHBIE 3HAHHMS O (DYHKIMSX,
0OCyIUTh TIOHATHS OOJNIACTH ONpeeicHUs M MHOXKECTBA 3HAUCHHH, PacCMOTPETh
AJIEMEHTapHBIC CBOMCTBA (DYHKIMI: HEMPEPhIBHOCTh, TMEPUOAUIHOCTh, YETHOCTH,
HeyeTHOCTh. (Oco0oe BHUMaHME CleyeT YACIUTh MOHSATUSM HauOOJbIIEro |
HAMMEHBIIIEr0 3HayeHHus (YHKIMH HA OTPE3KE, OMpPENEeNUTh TOYKA MaKCUMyMa H

MUHUMYMa (PYHKITHH.

IIpouzeoonas u nepsoobpaznas

OOcyxeHne MOHATUSI NMPOM3BOAHOM IENeco00pa3HO HadaTb ¢ (M3UUYECKOTO U
TEOMETPUYECKOIO CMBICIA TPOW3BOJHOM. 3aTeM ITOBTOPUTh OCHOBHBIE —IIPAaBUIIA
i depenpoBanmsa. OCHOBHOE k€ BHUMAaHUE B 3TOM pa3Zene YIEIAeTCsl PEILeHHIO
NPUKIIAIHBIX 337144 C TOMOILBEO IIPOM3BOHOM, B YACTHOCTY HAXOKIICHUE HAMOOJIBIIETO U
HAVMEHBILIET0 3HaYeHUs (DYHKIMY Ha OTPE3KE, OTHICKAaHUE TOYEK MAKCUMyMa U MUHUMYMa

yHKmH,

Heo0xommmo paccMOTpeTh OCHOBHBIE (DOPMYJIBI JIsl OTHICKAHUS TIEPBOOOPA3HOM U
OCOOEHHO PACCMOTPETh €€ POJIb MPH PEIICHUH 3a/1a4 Ha OTHICKAHKE TUIOMAIU (PUTYpBHI,
OrpaHWYEHHON TrpauKOM HEKOTOpOo (PYyHKIMH, OOCYAUTh TEOMETPUYECKUM CMBICT
ONpEJIETICHHOT0 MHTErpajia v ero CBsI3b C MEPBOOOPA3HOM.

Pewenue 3a0au c napamempom epaguuecku

Pemenne 3amay ¢ mapaMeTpoM rpadyecKd — 3TO TOABEICHHE UTOra PaboThI IO
MHOTUM HampaBJeHUsIM. 3716Ch, B YaCTHOCTH, HEOOXOIMMO BCIIOMHHUTH KaK CTPOSTCS
rpaduky (PyHKIMIA, KOTOpPbIE HE SIBJISIOTCS OCHOBHBIMH 3JIEMEHTAPHBIMH, HAIpUMEp
JPOOHO-PAlMOHATTLHOM, HO HE JPoOHO-TMHEHOM dyHKImK. KpoMe 3Toro, Heo0Xoammo
PacCMOTpPETh CHUCTEMBbI YpaBHEHHH C TMapameTpamu, TJ€ OJHO W3 YpaBHEHHMH 3aJaeT
HEKOTOPYIO JIMHUIO HAa TJIOCKOCTH, HAIIPUMED, OKPYKHOCTb.

C y4eToM BBIIIECKa3aHHOTO ATy TEMY CIIETyeT U3y4aTh OJHON U3 TIOCIISTHUX, KaK ObI
TIOZIBOJISI UTOT PaOOTHI HAJI IPYTHMH Pa3zieiiaMH Kypca.

1. Tpuronomerpust

Tpueconomempuueckue Qhynkyuu

PaboTa ¢ TpuroHomMeTpruuecKUMH (PYHKIIMSIMU HAYMHAETCS C TEOMETPUUYECKOTO
ONpENENeHUs] TPUTOHOMETpUUYECKUX (YHKUUH ocTpbiXx yrioB. W3  Teopem
IJJAHUMETPHUH BBIBOJSATCS OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIAECTBA U 3HAUECHUS
TPUTOHOMETPUUYECKUX (YHKIMI OCHOBHBIX OCTPBIX YIJIOB. Jlajmee moBTOpsieTcs
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MOHATHE PaJIMaHHON MephI yria u (popMmylia nepexoia OT rpalyCHON K paguaHHOM
Mepe.

OCHOBHBIM MHCTPYMEHTOM B 3TOH TEME SIBIISIETCS €IMHWYHAS OKPY’KHOCTb.
Crnenyer OeTalbHO PacCMOTPETh, KAK OHA BBOJUTCS, KAK HA HEH ONPEIEISIIOTCS
yrabl M Kak C €€ IIOMOIIbI0 TIOHATHE TPUTOHOMETPUYECKUX (PYHKIMN
PaCIpOCTPAHAETCA HA YIJIbI IPOU3BOJIBHON PaIMAHHON MEPBI.

HeoOxoaumo MOBTOpUTH TpPUTOHOMETpHUUECcKUuEe (OpMYJbl JTBOWHOTO U
MOJIOBUHHOTO YTJIOB, (OPMYNBI Il CyMMBI M Pa3HOCTH YIJIOB, (HOPMYIIbI
npeoOpa3oBaHusl MPOU3BEACHHUS TPUTOHOMETPUYECKHX (QYHKIHA B CyMMy U
HaoOopoT, Qopmyinbl mnpuBeneHus. CrenyeT paccMOTPETh METOJ] BBEACHUS
BCIIOMOTATEIbHOIO YIJIA.

HpOCTCI?II]IHG TPUTOHOMCTPHUUYCCKHUC YpPaBHCHHA 9TOM TEMBI peIIar0oTCA
HCKIIIOYHUTCIBHO Ha C,ZII/IHI/I‘{HOﬁ OKPYKHOCTH 0e3 UCIOJIL30BaHUS O6IHI/IX (bOpMYJI.

3ajauu ¢ mapaMeTpoM NOCBSUIEHBI padoTe ¢ rpaduKaMu TPUTOHOMETPHUUECKUX
GyHKIHA.

Tpu20HOMempuquKue YpAaeHEeHUs U HepaseHcmaeda

B atoMm pasgene paccMarpuBarOTCS TPUTOHOMETPUYECKUE YPAaBHEHUS C
orbopom  kopHeil. CremyeT  paccMOTpeTh  TaKu€  METOJbl  PEIICHHS
TPUTOHOMETPUYECKUX  YPABHEHHM KaK 3aME€Ha [EPEMEHHOW, BBEJICHHE
BCIIOMOTaTEJIbHOTO YIJjla, YHUBEpPCAJIbHAs TMOJCTAHOBKA, PEIIEHUE OJHOPOIHBIX
TPUTOHOMETPUUECKUX ypaBHEeHH. (Ocoboe BHHUMaHUE HEOOXOIUMO YIETUTh
PACCMOTPEHUIO YPABHEHUN C OTPAaHUYCHUSIMU Ha 00JIaCTh JOMYCTUMBIX 3HAYEHUM.

TpuroHoMeTpuuecKrue HEpaBEHCTBA, KaK IPAaBUIIO, HE PACCMATPUBAIOTCS KaK
CaMOCTOSITENIbHBIE 3a/ladyd, a BO3HHUKAIOT B KakK OrpaHUYEeHHUs Ha 00JacTb
JONYCTUMBIX 3HAUYCHHUI ypaBHEHUs. B CBSA3M C ’TUM MX PEKOMEHIYETCS pElIaTh Ha
€AUHUYHON OKPY/KHOCTH.

[Ipu orOope KopHel 00CYXIAlOTCA TPU OCHOBHBIX METOJA: HA €IMHUYHON
OKPY>KHOCTH, C TOMOIIBIO aNreOpanyeckux HEPaBeHCTB U C MOMOIIBIO0 rpa(uKoB
TpUroHomMeTpuueckux  QyHkuuid. HeoOxomumo o00paTuTh BHUMaHUE Ha
JIOCTOMHCTBA U HEIOCTaTKU KaXkJI0TO U3 METOJIOB, a TaK k€ 00CYyIUTh MPOOJIEMBI,
KOTOpBIE€ BO3HUKAIOT ITPU MPOCTOM IIEpedope KOPHEH.

V. IL1aanmerpus

Tpeyeonvrux

TpeyronpHUK — 3T0 niepBas Tema B paszzene «llmanumerpus». Kak mpaBuiio ona
u3ydaercs 1mocie TeMbl «TpUroHoMeTrpuueckue (QYHKIMHU», YTO MO3BOJIAET

IIOJB30BATHCA (baKTaMI/I TPUTOHOMCETPHUH, KaK YK€ N3YyUCHHBIMU.
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Haunnate pexkoMeHIyeTcssi CO CBOMCTB YIJIOB TPEYrojbHUKA, 3aTeM
paccMaTpuBaTh TOHATHS MEIUAHBI, OWCCEKTPHUCHI, BBICOTHI W CpPEIHEH JIMHUM.
Heo0xoammo moBTOPUTE MMPU3HAKY PAaBEHCTBA U MTPU3HAKH MTOI00MS MPOU3BOIBHBIX
U TMPSMOYTOJIbHBIX TPEYrOJIbHUKOB, TPaOOTaTh TEOPEMbl CHHYCOB, KOCHHYCOB U
[Tudaropa, moBTOpUTH (POPMYIIBI JIs1 HAXOKIECHUS IJIOMIAU TPEYTOJIbHUKA.

Ocoboe BHHMMaHuE€ CIEQyeT YIeNIUTh 3ajJadaM Ha JO0Ka3aTelbCTBO H
BburciieHne. HeoOxonumo oOCynuTh TpeOOBaHUs, NPEIBIBISIEMbIE K UYEPTEKY,
npaBwia odpopmieHus «J/laHO», OCHOBHBIE TpPUEMBI, HCIOJIb3YyEMbIE IIpU
JI0Ka3aTeNbCTBAX B TEOMETPUYECKUX 3a/1ayax.

Yemvipexy2onbHuk

B »sTOoM paznene paccMaTpHUBAIOTCS TpANelUH, MapajlieIorpaMMbl, pOMOBI,
NPSIMOYTOJIbHUKUA. B CBSI3M C 3TUM NOBTOPSIIOTCS MPU3HAKA MapajuieIbHOCTH
MPSIMBIX U CBOMCTBA YTJIOB MPHU MapaLIETbHBIX MPSMBIX U CEKYIIEH.

Oco60e BHUMaHHE CIEAYET YIAEIUTh CBOMCTBAM CPEAHEH JIMHUM TPANeuu U
auaroHaned napaenorpamma. HeoOxomumo paccmotpers  (Gopmyiibl s
nojcyeTa Iioaaei YeThIPEeXyTroJIbHUKOB.

Oxpyorcnocme

OTO0, MOXKaIyW, OJHA U3 CAMBIX BaXXKHBIX TeM B pazaene «llnanumerpus». Ee
pPacCMOTPEHHUE HAYMHAETCA CO CBOMCTB BIIMCAHHBIX U LICHTPAJIBHBIX YIVIOB, XOpL,
KAacaTeIbHbIX U CEKYLIUX.

PaccmaTpuBaroTCcs BIIMCAaHHBIE U ONTMCAHHBIE MHOTOYTI'OJIBHUKH U UX CBOWCTBA.
PaccmaTpuBaroTcs CBOWCTBA OKPY’KHOCTH, BIIMCAHHOM B TPEYTOJIBHUK U CBOWCTBA
OKPY’KHOCTH, OITUCAHHOM OKOJIO TPEYTOJIbHUKA.

Koopdunambl U 6eKmopusl Ha njiocKkocmu

B 310i1 Teme HEOOXOAMMO pacCMOTPETh ypaBHEHHUS JUHHUI Ha IUIOCKOCTH,
HarpuMmep, MpsSMONM M OKPYXKHOCTH, OOCYIUTH MOHSTUE BEKTOpA, CKAJISIPHOIO
MPOU3BEIEHUS BEKTOPOB U AJIr€OpanyeCcKuX ONepalnii ¢ BEKTOPAMH.

B nenom, ata Tema sBIAETCS BCIOMOTaTelnbHOM A TeM «Pemenue 3amaq ¢
napameTpoM rpaguueckm» u «MeTox KOOpAuHaT B IPOCTPAHCTBEY.

V. CrepeoMerpust

Tena s npocmpaHcmee U ux ceverusl

DTy TeMy YCJIOBHO MOKHO pa3[eliuTh Ha JIBE: Tella B NMPOCTPAHCTBE, MX
CBOMCTBa, 00BbEM M ILIONIAJbh MOBEPXHOCTH M 3a7a4d HAa MOCTPOCHHUE CEUCHMS,
JIOKa3aTEIbCTBO M BBIYMCIEHUE. B CBSI3M C 3THUM Ha MEPBBIX YpOKax CiEAyeT
BCIIOMHUThH MOHSTHUS MHOTOTPAaHHUKA, MUPAMUbI, TPU3MBI, IUJIWH]IpA, KOHYCa U
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11apa, a Takke UX pa3HOBUIHOCTH: IPABUIbHBIE, IPSAMBIC, IIPSIMOYTOJIBHBIE U T.J.
JIst Kaxaoro Tena OOCYIUTh CBOWMCTBA, B YaCTHOCTH, HAJWYHE WU OTCYTCTBUC
CUMMETPUH, PABEHCTBO AWArOHAJECH, MapajuIeJIbHOCTh I'paHEd W T.d., a TaKKe
dbopMyIIBI TSl BRIYKCICHUST 00beMa U TIIOMAIN TIOBEPXHOCTH.

BTopyto "acTh ciieyeT OCBITHTH OOJIee CI0XKHBIM 3a7jauaM, BKIIOYAIOIIIM B
ceOsT TOCTPOCHHWE CEUEHHS, JOKa3aTeIbCTBO €ro CBOWCTB W BBIYHCICHHUEC
xapaktepuctuk. Ciemyer moapoOHO 0OCYauTh TpeOOBaHUS, MPEABIBISIEMBIC K
4epTe)XKY B CTEPECOMETPHUUECKHX 3a/ladax, METOJIbI TIOCTPOCHUSI CEUCHHI, a TaKKe
TaKWe TOHITHS KaK PaCCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, YTOJ MEXIY MPSIMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, TPOEKIHS TPSIMOM Ha TUIOCKOCTb,
MPU3HAKY MapauIeIbHOCTH U MIEPIICHINKYIIPHOCTH TIFIOCKOCTEH.

Memoo koopounam 6 npocmpancmee

MeTon KOOpMHAT B MPOCTPAHCTBE BO MHOTHX CIIy4asx OOJIer4aeT peleHue
CTEpEOMETPUYECKUX  3aJad, IOCKOJbKY CBOJUT BCE€ K  (pOpMalbHBIM
anredOpanyeckuM BBIYUCIEHUSM, HO 3TO YacTO MPUBOAUT K TOMY, 4YTO 3a
BBIKJIQJIKAMH TEPSIETCSl CTEpEOMETpHUYEcKasl CyTh 3aJaHus. B cBsA3M c 3TUM, HE
PEKOMEHJIyeTCS 1aBaTh 3Ty TEMY JI0 TEX MOP, I0KA HE YCBOECHBI OCHOBHBIE TEOPEMBI
CTEPEOMETPHUH U3 TEMBI «Tena B MPOCTPAHCTBE U UX CEYCHUS».

[Ipu BBeIcHUU KOOPAMHAT B MPOCTPAHCTBE CIIEAYET OOCYAUTh KPYT 3a/1a4, Te
3TO JEUCTBUTEIBHO LI€Necoo0pa3HO, B YAaCTHOCTH, KOTJa pPeYb HUOAET O
MPSAMOYTOJIbHOM napajuieenunene, IIPaBUJIbHBIX TPEYTrOJIbHBIX 151
YETBIPEXYTOJIbHBIX MUPAMUIAX, PAMBIX OPU3MaX.

Heobxoanmo paccMoTpeTh ypaBHEHHE TIOCKOCTH B IPOCTPAHCTBE, (hopMyiry
JUISL pacyeTa pacCTOSIHUS OT TOUKH A0 IUIOCKOCTH.

[Ipu paccMoTpeHHH BEKTOPOB B IMPOCTPAHCTBE CIEIYyET 0CO00E BHUMAaHUE
YACIUTH BOIIPOCAM MapauIeIbHOCTU Y MEPIEHIUKYISIPHOCTA BEKTOPOB, MOHSTUIO
CKQJISIPHOTO MPOW3BEICHHUS.

VI. Teopusi BePOATHOCTEH U MPAKTHKO-OPVUEHTHPOBAHHBIE 3a1a49M

Texcmosvle 3a0auu

K TekcToBBIM 3amauam OTHOCSTCA 3aJaud Ha JBIKEHUE, Ha paboTy, Ha
crutaBbl M cMecd. OCHOBHBIM METOJIOM DCIICHHS TaKWX 3a/1ad, SBISCTCS
COCTABJICHHE YypaBHEHHUS WJIA CUCTEMbl ypaBHeHWH. Kak mpaBuio, ypaBHEHHE
OKa3bIBaeTCS KBAJpPAaTHBIM. DTO OMNpPEACIIIeT MECTO JaHHOW TeMbl B Kypce. Ee
MOXHO JIaTh B JIIOOOW MOMEHT TMOCJE M3YYCHHsS IMEPBBIX YETHIPEX TEM pasiena
«Anrebpay.

Dnemenmul meopuu 8eposimuocmeil. 3a0aqu ¢ NPaKmu4ecKum coO0epICanuem
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B sT1oit Teme coOpaHbl 3a1auu MPUKIAJHOTO XapaKTepa B TECTOBOM Gopme.
OHa HUKaK He CBfA3aHa C JPYrMMHU TEMaMH Kypca, IO3TOMY MOXET ObITh JlaHa B
110001 MOMEHT, HallpUMep, MapajuieIbHO C TEMOM, KOTOpas BHI3bIBAET HAUOOJBIIINE
CJIOKHOCTH Yy TPYTIIBL.

3nech cleayer paccMOTPeTh TaKMe KOMOWHATOpPHBIE TIOHSITHS, Kak
dbakTopuan, YuCIO COUYCTaHUM, YICIIO Pa3MEIICHUH.

[Ipu pemieHun 3amad MO TEOPUU BEPOSTHOCTEM HEOOXOIUMO OOCYIUTH
NOHATUS TPOCTPAHCTBA 3JIEMEHTAPHBIX HCXOJ0B, KJIACCHYECKOE ONpE/IEICHUE
BEPOSITHOCTU, TEOPEMBI CIIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH.

OnmuMu3a14u0HHble 3a0a4u U 3a0a4u ¢ SKOHOMUYECKUM COO@pOfCClHueM

Ota TeMma IIOCBAIIICHA 3aJa4aM Ha ITIOCTPOCHHUC MaTEMaTHYECKOM MOACIIN
p€ajlbHOI0 3KOHOMHYCCKOIO IIpoIecca. B YaCTHOCTH, PpPCIIarOTCAd 3aJadr Ha
KpCAuTbl C ,Z[I/I(b(l)epeHHI/IpOBaHHLIMI/I N AQHHYUTCTHBIMHU ILIATCIKAMH, 3aJa4H
IUIAHUPOBAHUA IIPOU3BOACTBA, 3aJa49 OIITUMHU3 Al (1)I/IHaHCOBOFO HOpT(l)GJBI.

Jlns  pemieHus Takux 3aJad  HEOOXOAMMO 3HATh OCHOBHBIE CBOMCTBA
apu(METHIECKON U TEOMETPUIECKOM MTPOTPECCUI, IPOU3BOIHYIO.

Onumnuaonwvle 3a0ayu

3ajaun U3 ATON TEMBbl HOCAT HECTaHAAPTHBIN, OJTUMITMAIHBIA XapakTep. OHU
HCIIOJIB3YIOT OCHOBHBIC IOHSTHS TEOPHH YHCEN, IMOHATHE IOCIEI0BATCIbHOCTH,
KOMOWHATOpHBIE (OpMYITBl. PEKOMEHIyeTCSs pemiaTh Takue 3a1a9u Ha IPOTSHKCHUN
BCEro Yy4yeOHOTro ToJa 1O OJHOW-JABE B TOT MOMEHT, KOTJa OOCYKIAroTCs
COOTBETCTBYIOIIHE 0a30BbIC TTOHSATHS.
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