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Pa0o4asi nporpamMma Kypca BHEYPOUYHOI 1esITeJIbHOCTH
«PemieHne HeCTAHAAPTHBIX 327124 110 MATEMATHKE)

HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma Kypca BHEypouyHOUW jesitenbHocTH —«PereHue
HECTaHJapTHBIX 3a/1a4 110 MATEMATUKE)» pacCuuTaHa Ha 00yJarolUXCsl BBITYCKHOTO
oIMHHAAUATOTrO Kinacca. [Ipoumecc pemeHus 3amay Ciy>KUT OOHUM M3 CPEACTB
OBJIAJICHUS CUCTEMOW HAyYHBIX 3HAHWUW 10 TOMY WM UHOMY y4eOHOMY TIPEIMETY.
Oco0OeHHO BelMKa €ro poJib MpU O0yUYEeHUH MaTEeMaTHKE, TJe 3a/ladd BBICTYMAIOT
JEHCTBEHHBIM CPEACTBOM (DOPMHUPOBAHMSI OCHOBOIIOJIATAIOIINX MAaTEMATHUYCCKUX
3HaHM W ymeHui. B mpouecce penieHus, o0ydaromuyecs OBIaI€BAOT METOAAMU
pelIeHns pa3JIMYHbIX MaTeMaTUYECKUX 3a7ad, 3HAKOMSTCA C MPHUKIAJIHBIMU
BOIPOCAMU MaTEMaTHUYEeCKOro 3HaHUsA. PelieHue HeCTaHIapTHBIX 3aJad B
BBIITYCKHOM KJIACCE CIYXKUT OOOOIIEHUIO U CHUCTEeMaTU3allui TOJyYeHHBIX paHee
3HaHWM, a Takxke GopMHUpyeT 6a3y sl JaTbHEHIIEro U3yYeHUs] MAaTeMaTUYECKUX
JVCLUIUIMH B BY3€.

[Iporpamma  Kypca  OpHUEHTHPYET  Y4YUTENss  Ha  JalibHeWniee
COBEPILIEHCTBOBAHUE YK€ YCBOCHHBIX OOYYaIOIIMMHUCS 3HAHUWA W yMmeHuil. [[is
ATOTO BCS MpOrpamMMa AEIUTCS Ha HECKOJIBKO pa3fesioB. B mporpaMMe BbIIeNICHbI
OCHOBHBIE pa3/eibl IIKOJBHOTO Kypca MaTeMaTUKH, B HAYaJIe N3y4EHUSI KOTOPBIX C
O0Oy4aroImMMHCsl TOBTOPSIOTCS OCHOBHBIE TeOpeTUUeckue (PakThl W TOHSTHS, a
Takxke (opmyasl gaHHOro pasnena. [Ipum mogbope 3agad Mo KakIoMmy pasieny
MOYHO HCIIOJIb30BaTh BBIUUCIUTENIbHBIC, KaUeCTBEHHbIE, rpaduuecKue, MpaKTUKo-
OPUECHTUPOBAHHBIC 3a]1aUH.

B crapmeil mkosie mpu pelieHUH 3aaad 0co00e BHUMAHUE YJIENAeTCs
MOCJIEA0BaTEILHOCTH JCHUCTBUM, aHAIM3y MaTEeMaTH4YeCKOW MpoOJieMbl U €e
MPUKIIATHOTO 3HAYEHUsI, IPOTOBAPUBAHUIO BCIIYX PEIICHUS, aHATINU3Y MMOTyYEHHOTO
OTBETA.

[Ipu moBTOpeHNM 000OIIAIOTCSA, CUCTEMATHU3UPYIOTCS KaK TEOPETUUYECKUU
MaTtepuall, TAK ¥ TPUEMBI PELICHUS 3a/1a4, IPUHUMAIOTCSI BO BHUMAaHHE 1€ OBTO-
pPEHUS MPU MOATOTOBKE K €IMHOMY I'OCYIapCTBEHHOMY 3K3aMEHY.

[Ipu peniennu 3aaa4 ¢ napameTpoM, 3a/1a4 Mo MIAHUMETPUH U CTEPEOMETPHUHU
rJIaBHOE BHUMaHUE obOparniaeTcs Ha (popMUpoOBaHUE YMEHHM peliaTh U 3alrChIBATh
pelieHre 3aa4n, Ha HAKOIIJIEHHE OMbITa PEIICHUS 3a/1a4 Pa3InuyHON TPYIHOCTH.

esap nporpaMmmbl

- obecrneyuTh JOTOJHUTEIBHYIO TMOJACPKKY OOYy4aromMXcs sl CAadu
€UHOTO TOCYJAapCTBEHHOIO0 JK3aMEHa IO MaTeMaThke (dTa 4YacTh MPOTPaMMBbI
npeaycMaTpUBaeT pelIeHue 3ajad TJIaBHBIM o00pa3oM 0a30BOI0 M OTYACTH
MOBBIIIIEHHOTO YPOBHS);

- pa3BUTH COJECPKAHUE Kypca MATEMATHUKH ISl U3YYEHUS Ha MPO(HILHOM
YpOBHE (3Ta 4acTh MPOrpaMMBbl MIPEYCMATPUBAET PEILICHHUE 3a/1a4 MOBBIIIIEHHOTO U
BBICOKOT'O YPOBHS).



B cooTBeTcTBHM C MJIAaHOM BHEYPOUYHOM AeATENbHOCTH JIules Ha ocBoeHUE
Kypca BHEYpOUYHON JesATenbHOCTH «PemeHue HecTaHAapTHBIX 3aJad Mo
MaTeMaTuke» OTBoAWTCS 68 wyacoB. Pabouass mporpamma mnpemycMaTpuBaeT
oOydeHHe pelIeHUIOo 3a/1a4 110 MaTeMaTuke B o0beMe 2 yaca B HEZIeINIO B TeueHue |
yueOHoro rona. PacnpeneneHue 4YacoB Il W3Y4YEHUS Pa3IUYHBIX pPa3feiioB
IporpaMMbl  HE  ABJIAETCS  JKECTKO  JE€TEPMUHUPOBAHHBIM. OHO  MOXKET
BapbUPOBATHCS B 3aBUCUMOCTH OT MOATOTOBJICHHOCTH U 3aPOCOB 00YYaIOIINXCS.

Hcnoab3yemblie y4eOHUKH M TOCOOUSA

1. Diiceimont .M. COopHuk 3ama4 1yt noarotoBku k EI'D mo maremartuke
(IpoHIIBHBIH ypOBeHE): yuebHOe mocodue // Mocksa: PYCAMHC, 2024

2. T'opaun P.K. EI'D 2025. Maremaruka. ['eomerpus. [Inanumerpus. 3agada
16 (mpodunsHbiit ypoBens) / [log pen. U.B. SAmenko. — M., 2019.

3. Bricoukuii B.C. 3agaun ¢ mapamerpamu npu noaroroBke k EI'D. — 2-e
W3/1aHuE, UCIIPaBICHHOE U JononHeHHoe. M.: Hayunsiii mup, 2024.

4. EI'D-2024/2025: Matemaruka. [IpodunabHbii  ypoBeHb: THIOBBIC
HK3aMEeHaAIMOHHbIC BapuaHThl. 36/10 BapuaHTOB MPO(MIBHBINA YPOBEHB / O] pe/l.
N.B. Slmenko. — M.: HartmonansHoe oOpa3zoBanue, 2024

Jlureparypa u UHTepHer-pecypcsl

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

PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM JIEATEJBHOCTHU
«PEIHEHUE HECTAHIAPTHBIXC 3AJTIAY 110 MATEMATHUKE»

JIMYHOCTHBIE Pe3yJabTATHI
B IICHHOCTHO — OPHEHTAIIMOHHOW c(epe — YyBCTBO TOPJIOCTH 32 POCCHUKCKYIO
MAaTEMATUYECKYK0 HAayKy, T'YMaHW3M, I[OJOXHUTEJIbHOE OTHOLIEHHE K TpYyHY,
LIEJICYCTPEMIIEHHOCTb;

B TpyIOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEWei
00pa3oBaTeIbHON TPAEKTOPUH;
B TI03HaBaTEIbHOW (KOTHUTHBHOM, WHTEIJIEKTYallbHOUW) cdepe — yMeHue

YIOPABJISITH CBOEH MO3HABATEIBHOM N€ATEIbHOCTBIO.

MeTtanpeaMeTHbie pe3yJbTaThl
OBJIaJICHWE YMEHUSMHU TMPOBOJUTH aHAJIU3 MOCTABICHHOW 3a/Jayd, MOI0UpPaTh H
pEAM30BbIBATh METO/IbI PEIIEHUS, AaHAJIM3UPOBATh PE3YJIbTATHI;
pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, HWHTEJUIEKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM B Mpolecce pelieHnuss MaTeMaTUUeCKUX 3a71a4 U CaMOCTOSITEIbHOTO
NpUOOPETEHUS]  HOBBIX  3HAHWUW, pACHIUPEHHE TPAHUI] MPUMEHUMOCTH
MaTeMaTHYEeCKUX 3HAHUM


http://math100.ru/ege/ege-profil/
http://alexlarin.net/

e BOCIIMTaHHUE JIyXa COTPYJHUYECTBA B IPOIIECCE COBMECTHOT'O BBIMOJIHEHUS 3a/1a4,
YBOXUTCIBPHOTO  OTHOIICHWS K MHCHHIO ONIOHEHTa, OOOCHOBAaHHOCTH
BBICKA3bIBACMOM  IMO3WUIIMHM, TOTOBHOCTH K MOPAJbHO-I3THUYCCKOW OIICHKE
WCITOJIP30BAHUS HAYYHBIX TOCTIKCHHUM, YBAKCHUS K TBOPIIAM HAYKH W TEXHHKH,
00€eCIIeYnBAOIINM BEAYIIYIO POJIh MAaTEMAaTHKH B COBPEMEHHOM MUPE;

® UCIIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUU JIJIS1 PEIICHUS MTPAKTUIECKUX,
KU3HCHHBIX  3a/Ja4, palMOHAIBHOTO  MPHUPOIOMOIL30BAHUS W 3alTUTHI
OKpY KarloIlel cpeibl, 00eCIeueHUsT 0E30IaCHOCTH KU3HEACITCIIbHOCTH YeJIOBEKa
U 00IIIeCTBa.

IIpeaMeTHbIE pe3yabTaThI
OOyuaroiuecs J0JKHBI YMETh:
® AHAJIM3UPOBATh MATEMATUYECKYIO IPOOIIEMY;
e [IPOrOBAPUBATH BCIYX PEIICHUE;
® AHAJIN3HUPOBATH MOJYYECHHBIN OTBET;
e KJIACCU(PUIMPOBATH MPEIOKEHHYIO 3a]1a4y;
® COCTABJISITh MPOCTEHIINX 3a]a4H;
®[10CJICIOBATENIbHO BBIMOJIHATE U IPOTrOBApUBAaTh ATallbl PEIICHUS 3aadd
CpEedHEe! TPYIHOCTH;
®BBLIOMPATh PAlIMOHATBHBIN CIIOCO0 PEIICHHUS 3aa4H;
epeliaTh KOMOMHUPOBAHHBIE 33/1a4U;

®BJIAJICTh PA3JIMYHBIMU METOJAMHM pELIEHUs 3aJay: aHAJIUTHYECKUM,
rpau4ecKuM M T.JI.

COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJbHOCTHU
«PEHIEHUE HECTAHIAPTHBIX 3ATAY 110 MATEMATHUKE» C
YKA3ZAHUEM ®OPM OPI'AHU3ALINU U BUAOB JEATEJIBHOCTHU

1. Aareopa

Yucna, kopuu u ctenenu. Jlorapupmel. [IpeoOpazoBanus Beipakenuii. KBagpaTHbie
YPaBHEHUs Y HEPABEHCTBA. PalMOHalNbHbIE YpaBHEHUS W  HEPABEHCTBA.
HNppanmonaneHble ypaBHEHHMS W HepaBeHCTBAa. lloka3aTelbHbIE YpaBHEHUS H
HepaBeHCTBA. Jlorapudmuueckue ypaBHeHUST U HepaBeHCTBa. [IpocTeitime
CUCTEMBl YPAaBHEHHMI C ABYMsS HeW3BeCTHbIMM. CHCTEMBI HEPABEHCTB C OJHOM
NIEPEMEHHOM. 3a7a4uy ¢ MapaMeTPOM U METOJIbI UX PELICHUS.

2. MaTeMaTHUYeCKH AaHAJIN3

Oyukius, obnacte omnpenencHuss (QyHKIUH. MHOXECTBO 3HAYCHHUN (YHKIIUU.
I'padpux ¢ynkuuu. OOpaTHas ¢GyHKUUA. DJIEMEHTApHBIE CBOMCTBA (PYHKIIUU.
Jluneninas  ynkmus, e€ rpaduk. DyHKOMA, ONUCHIBAKOMAS OOpPATHYIO
IPOMOPIUOHANIBHYIO 3aBUCUMOCTh, €€ rpaduk. KBagpatnunas ¢yHkuus, e

rpaduk. CreneHHass (QYHKUMS C HaTypaJibHbIM TIOKaszareneM, €€ rpaduk.
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[TokazarenbHas pynkuus, e€ rpaduk. Jlorapupmuueckas dbyHkus, e€ rpaduk.
[TonsiTue O mPOU3BOAHOM (PYHKIMH, TEOMETPUUYECKUI CMBICT MPOU3BOTHOM.
@OU3NYECKU CMBICT TPOU3BOJHOW, HAXOXKJICHUE CKOPOCTH [JI IIpouecca,
3alaHHoro (popmynoit wiam TpadukoM. YpaBHEHHE KacaTelbHOM K Trpaduky
¢bynkun. Uccnenosanue ¢ynkimii. [lepBooOpasHbie 3yeMEHTapHBIX (DYHKIIHM.
[Tpumepsl IpUMEHEHHS UHTETpajia B PU3UKE U TEOMETPHUH.

3. Tpuronomerpus

CuHyC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC MTPOU3BOJILHOTO yriia. Paninannas mepa yria.
CuHHyC, KOCUHYC, TAHI'€HC M KOTaHreHC yuciia. OCHOBHbBIE TPUTOHOMETPUYECKUE
ToxaecTBa. Popmyisl npusBeacHUs. CHHYC, KOCHHYC M TAHT€HC CYMMBI M pa3HOCTH
IBYX yrioB. CHHYC U KOCHHYC IBOWHOTO yria. TpUuroHoMeTpu4ecKkue ypaBHEHHS U
HEpaBeHCTBA. TpUroHOMETpUYECKHE PYHKIUH, UX TPAPUKU.

4. llnannMeTpust

Tpeyronenuk. Ilapamnenorpamm, OpsIMOYrOJbHUK, poMO, KkBaapar. Tpanenus.
OKpyXHOCTh U Kpyr. BnimcaHHble M ONKMCAaHHBIE OKPYKHOCTH. MHOTOYTOJIbHUK.
CymMa yrIJI0B BBIITYKJIOTO MHOIOYTOJIbHHKA. BennuuHa yria, rpajycHas Mepa yria,
COOTBETCTBHE MEXIy BEIWYMHOW yIVIa W JUIMHOM AYTM OKpyXHOCTU. JlnnHa
OTpE3Ka, JIOMaHOM, OKpPY)XKHOCTH; IIEpUMETp MHOroyrosibHuka. Ilmomans
TPEYroJIbHHUKA, MapajulelorpaMMa, Tpamneluu, Kpyra, cekropa. KoopauHatel u
BEKTOPBI HA INIOCKOCTH.

5. Ctepeomerpus

[Ipsimbie U mmockocTH B mpocTpanctBe. [Ipu3ma, e€ ocHoBaHus, O0KOBBIE PEOpa,
BBICOTA, OOKOBas IMOBEPXHOCTb, 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.
[IpencraBnenre O TMpaBUIIBHBIX MHOTOTPaHHHUKAX (TeTpasap, KyO, OKTasdip,
noaekadip U ukocadp). [unuuap. OcHoBaHUE, BBICOTA, OOKOBAsl MOBEPXHOCT,
oOpaszytomasi, pa3séprka. Konyc. OcHoBaHHME, BBICOTa, OOKOBas IMOBEPXHOCTH,
oOpasytomasi, pa3séptka. lllap u chepa, ux ceuenus. Yron mMexmy NpsSMbIMH B
MIPOCTPAHCTBE, YIOJI MEXIAY NPSMOW M IJIOCKOCTBIO, YTOJ MEXKIY IIIOCKOCTSIMM.
PaccrossHue OT TOYKH 10 MPSAMOM, OT TOYKU A0 IJIOCKOCTH; PACCTOSIHUE MEXKIY
MapAJJICTbHBIMU M CKPEUIMBAIOIMIMMHUCS  NPSIMBIMH;  PACCTOSIHHE  MEXKIY
napasuieIbHbIMU IJIOCKOCTAMU. [L11o11aas MOBEpXHOCTH KOHYCa, IUJIUHIPA, ChEpPhI.
O0BEM KyOa, IPSIMOYTOJILHOTO TapaJIJIeNICIIUIIe 1A, TUPAMHUIBI, IPU3MBI, ITUIHH/IPA,
KOHyca, mapa. KoopinHaThl U BEKTOPBI B IPOCTPAHCTBE.

6. Teopusi BepOSATHOCTEH ¥ NPAKTHKO-OPUEHTHPOBAHHbBIE 3a1aUH



D1eMEHTBI

KOMOUHATOPHUKH.

BbI0Op. ONMUMMHUa HbIC 3a]a4H.

HNTorosoe rectupoBanue

DeMEHTBI

CTAaTUCTUKH.

q)OpMLI OopraHmsanvm 1 BUJAbI ACATCIbHOCTH

¢ TIIPOBCACHUC IIPAKTHUYCCKOI'O 3aHATHUA,
¢ IIPOBCACHUC JICKIIHNU.

TEMATHYECKOE IINTAHUPOBAHHUE

DIIEMEHTBI
BEPOSITHOCTEN. 3a1a4l ¢ SKOHOMUYECKUM COAEPKaHUEM. 3a/1a4l HAa ONTHUMAaJIbHBIN

Ne ni/m Tema ®opma 1eATeIbHOCTH KoimmuecTBo
4acoB Ha
H3ydeHue

1 Auredpa
JIuHeliHble ypaBHEHUS U IIPAKTUYECKOE 3aHATHUE; 4
HepaBeHcTBa. [Iponopuus. JICKLIUS
Monayns
KBanpatHblii TpexuieH MPAKTUYECKOE 3AHATHE; 4

JEeKLUs

YpaBHEHMsI U HEPABEHCTBA IPAKTHYECKOE 3aHATHE 4
Cucremsl ypaBHEHUN U IIPAKTUYECKOE 3aHATUE 3
HEPABEHCTB
3aJa4M ¢ IapaMeTpoM, IIPAKTUYECKOE 3aHATUE 4
CBOJAIIHUECS K UCCIIEA0BAHUIO
KBaJIpaTHOI'O TPEXWIEHa
IlokazarenabHble ypaBHEHUSA U | IPAKTUUYECKOE 3aHATHE; 3
HEPAaBEHCTBA JEKIUs
Jlorapudmuueckue ypaBHEHHs! | IPAaKTUYECKOE 3aHATHUE; 3
1 HEpaBEHCTBA JeKIuUs

2. MartemaTu4ecKkuii aHaJIu3
OcCHOBHBIE 3JIEMEHTapHBIE JeKIuUs 2
(GyHKLINHU, UX CBOMCTBA U
rpaduku
IIponsBonHas u IIPAKTUYECKOE 3aHATHUE; 3
nepBooOpasHast JICKIIHS
Pemenue 3ana4 c mapaMeTpoM | MPAaKTUYECKOE 3aHATHE 3
rpaduyecku

3. Tpuronomerpus
Tpuronomerpuueckrie GyHKIMU | IPAKTUYECKOE 3aHATHUE; 3

JEeKIUs

Tpuronomerprdeckre MIPAKTHUYECKOE 3aHATHE 4
YPaBHEHUsI U HEPABEHCTBA

4, IL1annmerpus
TpeyronpHuk MIPaKTUYECKOE 3aHATHE 4
YeTbIpexyroibHUK MIPaKTUYECKOE 3aHATHE 4
OKpyKHOCTb MPAKTUYECKOE 3aHSATUE 4

7

TEeOpUu




KoopauHats! 1 BeKTOpHI HA MPAKTUYECKOE 3aHATHE; 2
TUIOCKOCTH JeKIHUs

S. Crepeomerpusi
Tena B mpocTpaHCTBE U UX MPAKTHYECKOE 3aHATHE 4
CCUCHHS
MeTton KoopAHHAT B PAKTHYECKOE 3aHSTHE; 4
IPOCTPAHCTBE JEeKITHSI

6. Teopusi BeposATHOCTEl U NPAKTHKO-OPHEHTHPOBAHHbIE 32/1a4H
TekcToBble 3a1aun IPAKTHYECKOE 3aHSATHE 3
DneMeHTbI TeopUr MIPaKTUYECKOE 3aHATHUE; 2
BEPOSITHOCTEH. 33124 C JIEKIUA
MPAKTUYECKUM COZICPYKAHUEM
OnTUMH3alMOHHbIE 33/1a41 U MPAKTHYECKOE 3aHATHE 3
3314 C SKOHOMUYECKUM
CoJIepKaHUEM
OrmMImaaHbIe 3a/1a491 MPaKTUYECKOE 3aHSTHE; 2

JeKIUs

Hroro 68

MeTtoaunueckue peKOMeHIaluu
. Aare0pa
Jlunetinvie ypasuenus u Hepasencmaa. Ilponopyus. Mooy

Ha 3ansaTusix Ha mpumepe JIMHEHHBIX ypaBHEHHH OOCYXKIAeTCsl IMOHSTHE KOpHS
YpaBHEHHUS, TPOBOJUTCS KiacCU(UKALMs YpaBHEHUHA [0 MHOXECTBY PpELLIECHUI,
OOCYXKNIAIOTCS OCHOBHBIE METOJIbl PEIICHUS! JIMHEHMHBIX YpPaBHEHWN W YpaBHEHHH,
CBOZIALLMXCS K HAM.

[logpobHO paccMarpuBaeTCs TOHSTHE TPOMOPLUMM W CBOMCTBA TPOOPITHIA.
Perarorcst 3a1aunt Ha MPOTMOPIIMOHATIBHOE JIETICHUE, 00CYKIACTCS TIOHSATHE TIPOIICHTA.

PaccmarpuBarorcs Ba onpeseneHus MOIYJIs: anreOpanyeckoe U TeOMETPUUECKOE.
OOcyxnarorcs 1 0TpadaThIBaIOTCS ABa METOA PELICHHS YPaBHEHUI C MOIYJISIMU: Yepe3
NIepexo/1 K PaBHOCKIIbHBIM CHCTEMaM U 1epe0op CITy4aeB.

[Ipexxae 4Yem mnpucTynath K PEHICHUIO JIMHEMHBIX HEPABEHCTB, HEOOXOIMMO
0OCyWTh TOHSTUE YMCIIOBOTO HEpaBEHCTBA M pa3o0paTh BCE CBOMCTBA YKCIIOBBIX
HEPABEHCTB. 3aTeM HEOOXOAUMO OOCYIUTh rpaduyuecKoe TMPEACTABICHUE PEIICHUs
HEPABEHCTB HA YHMCJIOBOM MPSMOM, pAacCMOTpETh JiBa BHUJIA TOYEK: BBIKOJIOTHIE U
3aKpalieHHbIE, METO/IbI UX M300payKeHHsI Ha YKCIIOBOM MPSMOM M OTPayKEHHs TIPHY 3aIHCH
OTBETA B BHJE YHMCIOBOIO IpOMEXyTKa. Ha mnpumepe JIMHEWHBIX HEPaBEHCTB
PacCMATPUBAKOTCS MPOCTEHMIIINE CUCTEMbBI HEPABEHCTB C OJIHOM MEPEMEHHOM U JIBOMHBIE
HEPABEHCTBA.



Ocoboe BHUMaHME CIEAYET YIAECIUTh 3HAKOMCTBY C JBYMSI OCHOBHBIMU METO/IaMHU
pelIeHus 3aa4 C MapaMeTpaMu: aHAMTHYECKUM U Tpaduueckum. OOCYIuTh MOHATHE
CEMENCTBA MPSMBIX, 3aBUCAILIMX OT ITapaMeTpa.

Keaopammnwuii mpexunen

Hauate u3ydeHue 5TOil TeMbI 1IEECO00pa3HO C PACCMOTPEHHS CYILECTBYIOIIMX
METOIOB M3BJICYCHUS] KOPHEH W3 HATYpAIbHBIX YKCel. B 4acTHOCTH, [l BBIMMCICHUN
METOJIOM pAa3NIOKEHUS Ha TMPOCThIE MHOMKUTEIM HEOOXOAUMO BCIOMHHUTH TOHSITHS
HATYPaJIbHOTO, IIEJIOT0, PAIIMOHATHEHOTO U JISUCTBUTETIHHOTO YHCEIT; BCTIOMHUTD TIOHATHS U
00CYIMTh CBOMCTBA YETHBIX M HEUCTHBIX YHCEIT, MPOCTHIX ¥ COCTABHBIX urcesl. OTpadboTaTh
AJITOPUTM PA3JIOKEHHS HA IIPOCTHIE MHOYKUTEN HATYPAJILHOTO YKCIIA.

[lpu pemeHry KBaJpaTHBIX YpaBHEHHH 0CO0O€ BHUMAHUE CIEIyeT YIEIUTh
PacCMOTPEHHIO BBIPOXKICHHBIX CITy4acB: HEMTOJIHBIX KBA/IPATHBIX YPAaBHEHUI, YpaBHEHUIA,
y KOTOPBIX HET KOPHEH WJIU JIBa COBIAIAIOIINX KOPHS (OUH KOPEHB).

Heobxomimo paccMoTpers (hopMylly pasfiodKeHHsI Ha MHOXKHTEIIM KBaJPaTHOTO
TpexwIeHa 1 €€ UCTIOIb30BaHUE MPU MPE0Opa30BaHUM alITeOPAYECKIX BBIPAKEHHA.

Ha npumepe peltieHrs KBaJJpaTHbIX HEPABEHCTB HEOOXOUMO TIOAPOOHO Pazo0paTh
METOJ] MHTEPBAJIOB, OOCYUTH CBOMCTBA (DYHKIIMM, KOTOpPBIC MO3BOJISTIOT TOJIE30BATHCS
METOJIOM MHTEPBAJIOB JJIsl PELICHUSI PAIOHAILHBIX HEPABEHCTB, OOPATUTh BHUMAHKE Ha
oopMITeHHE pellIeHNSI.

[pu pemeHnn 3a1a4 ¢ TApaMeTPOM B ITOW TEME CIEYeT 3aKPENUTh aJrOpPUTMbI
AHAJTMTHYECKOTO W TParIecKOr0 METOJIOB PEIICHNS] YPaBHEHUH U HEPaBEHCTB, 0C000e
BHHMAaHKE YJIEJINB aHAIN3Y YaCTHBIX CITy4aeB, MPUBOISIINX K MTOSIBJICHHIO BHIKOJIOTHIX WITH
M30JIMPOBAHHBIX TOYEK B OTBETE. PellieHne KBaJpaTHBIX HEPABEHCTB PEKOMEHIYETCS
CTPOUTD, OMUPASICh Ha TOJIOKEHHE U BU TapaboJIbL.

A% 'PABHEHUA U HEPABEHCNBA

3aHsTHs MO 3TOM TeMe HEOOXOAUMO HayaTh C TIOBTOPEHUs (POPMYIT COKPAILIEHHOTO
YMHOKEHHS I pACCMOTPETh UX IPUMEHEHUE ISl YIPOILEHNS BEIPAKEHH.

Jlanee paccMaTpuBarOTCs paIMOHAIBHBIE YPaBHEHHSI TPEThe M 00Jiee BBICOKHUX
CTereHeM, CBOJISIIMECS K PEIICHUIO KBaJIPATHOTO YPaBHEHKS ITyTEM 3aMEHbI TIEPEMEHHOM.
JIis MHOTOWIEHOB TpeThel M 0ojiee BBICOKHMX CTEIeHel oOcCykmaercsi TeopeMa besy,
aJITOPUTM JICJICHHS] MHOTOWICHA Ha MHOTO4IEH, cxema [ opHepa.

[lpu pemieHur pariOHATBFHBIX HEPABEHCTB €IE pa3 MpopadaThIBACTCS METOJ
WHTEPBAJIOB.

Oco0oe BHIMAHUE B ATOW TEME YIEISICTCS PEIICHUIO HPPAITMOHATIBHBIX YPaBHEHHIM
Y HEPaBEHCTB. 3]1eCh ClIeyeT 00Jiee TITyOOKO OOCYAUTH MOHATHS PABHOCHIILHOT'O TIEPeX0/1a
U 00acT JOMYyCTUMBIX 3HAUCHW ypaBHEHWs] WM HepaBeHCTBA. PexomeHmyercs
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OTXOIUTH OT 156301501013 (S)7 (I)OpMaJII/IBaHI/II/I " aAJIrOPUTMHU3ALINN PCIICHUA HUPpPAlMOHAJIbHBIX
HCPABCHCTB B CTOPOHY aHAIIMTUYICCKOI'O IOAX0Ad, YTO B I[aJIBHefHHeM IIOMOKCT YCIICIITHO
peIaTh 3a1a4U C I1apaMCTpaMu.

Cucmemvl ypasHeHull U HEPaBeHCma

31ech pacCMaTpUBAIOTC METOIbI PELICHUs CUCTEM JIMHEWHBIX W HEJIMHEWHBIX
YPaBHEHUI C IBYMsI IEPEMEHHBIMH M CICTEM HEPABEHCTB € O/THOM NepeMeHHou. Cremnyer
00CYIUTh Pa3INUHbIE NOAXO/bI K PEIICHUIO CUCTEM HEPABEHCTB, B YACTHOCTH, PEILICHUE
KaKJI0T0 HEPABEHCTBA KaK CAMOCTOSITENILHOTO U IIEPECEUEHHE MTOTyYEHHBIX PE3YIIBTATOB C
LEJIBIO OIIPENIENICHNSI MHOYKECTBA PELLIEHUI CHCTEMBI, WM PELEHNE HauOosee IpOCTOro
HEPaBEHCTBA U3 CUCTEMBI M pACCMOTPEHUSI O0JIEE CIIOKHOTO HE Ha BCEW YMCIIOBOU NPSIMOM,
a TOJIbKO Ha MHOKECTBE PELLICHUI IIEpBOro OoJIee IMPOCTOro HEPABEHCTRA.

3aoauu ¢ napamempom, ceo0sUUECs K UCCTE008AHUIO KBAOPAMHO20 MpPexy/ieHd

ITpu paccMOTpeHMHM 3a7a4 C MapaMeTpoM Ha MCCIEAOBAHUE IOJOKEHUsS KOpHEH
YpaBHEHUsI WJIM MHOXKECTBA PEIICHUM HEPaBEHCTBA PEKOMEHIyeTcs OOpaTUTh 0co0oe
BHUMaHHeE Ha TO, 9TO BO MHOTHX 33/Ia4aX MOYKHO M30€KaTh NPPAIMOHATHLHBIX HEPABEHCTB
ITyTEM BBEJICHUS KBAIPATUIHON (DYHKIIMH.

ITpu cBeneHuM 3a7a4M K MCCIECIOBAHUIO KBAJIPATHOIO TPEXWIECHA ITyTEM 3aMEHbI
IEPEMEHHON CIIEAYeT HAayuMTh I[EPEXOIUTh OT HCXOJHOW 3a/laul C TMapaMeTrpoM K
PABHOCHJIBHOM Tak, 4TOObI HE BO3HHUKAIO HEOOXOAMMOCTH B OOpaTrHOM 3ameHe
MIEPEMEHHOM.

Tlokazamenvrvie YPABHEHUA U HepaeeHCcmed

HaunHate n3ydenne 3Toi TeMbl pEKOMEHTYETCS ¢ TIOBTOPEHHSI CBOMCTB CTEIIEHEH C
LEJTBIMA Y PALIMOHAIBHBIMU TIOKA3aTEISIMHU.

[Ipu perienny nokaszaTenbHbIX YpaBHEHUI U HEPABEHCTB HEOOXOUMO pacCMOTPETh
JIBa OCHOBHBIX METO/IA: CBEJICHUE K PABEHCTBY (HEPABEHCTBY) JIBYX CTEIEHEN C PABHBIMU
OCHOBAHMSIMU M 3aMEHY IIEPEMEHHOM. PellieHne HEpaBeHCTB PEKOMEHIYETCSl CTPOUTH,
ONMpasicb Ha MOHOTOHHOCTB NIOKa3aTeIbHON (DYHKITHML.

I[NokazaTensHbIe ypaBHEHHS i HEPABEHCTBA C TTApaMeTPaMH, Kak MPaBUIIO, PEIIatOTCs
CBEICHHEM K HCCIICIOBAHMIO KBAIPATHOTO TPEXWICHA ITyTEM 3aMEHbI IiepeMeHHOM. B aTom
cllydae MpH TIEpexofie K AKBUBAICHTHOM 3a7adye HEOOXOIMMO YUHTHIBATH MHOXKECTBO
3HAYCHU TOKA3aTeTbHON (DYHKITH.

Jloeapugpmuueckue ypasnenus u HepageHcmea

3aHATHS 110 3TOM TeMe HEOOXOAMMO Ha4YaTh C TIOAPOOHOTO PaCCMOTPEHHUS TTOHSTHS
norapudMa U ero coiictB. Cremayer M0OUTHCS CBOOOJHOrO BiafeHus (popMynaMu Ha
3a/IaHMASIX TECTOBOT'O THIIA TIPEXKJIE, YEM MPUCTYTIATh K YPABHEHUSIM 1 HEPABEHCTBAM.
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[lpn pemrernn norapuMUYIECKUX YpaBHEHWH W HEPABEHCTB CIEMyeT eIe pa3
OOCyIUTh TIOHSITUE PABHOCWIBHOIO TEpexoAa M O0JacTH JOMYCTUMbBIX 3HAUYCHHH.
Heo0xoammo paccMOTpeTh JBa OCHOBHBIX METOIa: CBEJICHHE K PABEHCTBY (HEPABCHCTRY)
JIBYX JIOrapri(pMOB C paBHBIMU OCHOBaHHSIMH 1 3aMEHY TIepeMEHHOI. PerieHie HepaBeHCTB
PEKOMEH/TyeTCsl CTPOUTD, ONTMPAsICh HA MOHOTOHHOCTB JIOTapU(MUIECKON (DYHKITHML.

1. MareMaTHYeCKHd AHAJTH3

OcHosHbie dnemenmapuvle QYHKYUU, UX CEOLICMBA U 2paghuKu

Marepuan 3TOi JIEKIMM paclpeneisieTcss paBHOMEPHO IO BCEM TeMaM pasfena
«AnreOpa». Tak o IMHEWHON (PyHKLMK HEOOXOMMO PaccKa3aTh IPH MIEPBOM 3HAKOMCTBE
¢ rpaYeCKUM METOIOM pELIeHUsI 33/1a4 C TApaMeTpOM, B YACTHOCTH, IIPU PACCMOTPEHNUH
CEMENCTBA IPAMBIX, 3aBUCALIMX OT IapaMmeTpa, B TeMe «JIMHElHble ypaBHEHHS H
HepaBeHcTBa. [Iponopiums. Moayns». Keanparuunas (yHKUusI paccMaTpuBaeTcsi B TEME
«KBanpatHbIli TpeX4IeH» NEPE PEILICHUEM KBaIPATHBIX HEPABEHCTB, B TEME « Y PABHEHUS
U HEPaBEHCTBA» PEKOMEHIyeTcs OOCYIUTh JpPOOHO-TMHEHHYIO (yHKIMIO, a
NOKa3aresibHple W JiorapupmMuyeckue (yHKUMHA  PaccMaTpuBalOTCsl B TeMax
«IlokazatenpHble ypaBHEHUs] W HepaBeHCTBa» M «Jlorapupmuyeckue ypaBHEHHS U
HEPABEHCTBA» COOTBETCTBEHHO.

Tpuronomerpuueckie U OOpaTHbIE TPUTOHOMETPHUECKHE (PYHKIMU BBOJSTCA B
temax «Tpuronomerpudeckrie (yHKIM» U« TpUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBa» paszeiia « TpuroHoMeTpusD».

OnHako, MpeskIe YeM IPHUCTYIAaTh K M3yYeHHUIO TaKUX TOHSTUIA KaK MPOU3BOAHAT U
nepBooOpa3Hasi HEOOXOMMO OOOOIIUTH BCE YK€ TONYYEHHbIE 3HAHUS O (DYHKIIMSX,
00CyIWTh TIOHATHSL OOJNAcTH ONpeleseHUs M MHOXKECTBA 3HAUECHHH, PacCMOTPEThH
ANIEMEHTapHbIE CBOMCTBA (DYHKLIMIL: HENMPEpbIBHOCTb, MNEPUOAUYHOCTb, YETHOCTD,
HeyeTHOCTh. (Ocob0oe BHUMaHHME ClieMyeT YACIUTh TMOHSATUSM HauOOJBIIEero |
HAWMEHBIIIEro 3HayeHHs (YHKIMHM Ha OTpPE3Ke, OMPENCNIUTh TOYKM MaKCUMyMa |

MHUHUMYMa (PYHKIIUH.

TIpouzseoonas u nepsoobpasuas

OOCyXIeHre TOHSTHUSI TPOM3BOITHOM 11e/IecO00pa3HO HavyaTh ¢ (DU3HMUYECKOTO H
IEOMETPUYECKOTO CMBICHIA TPOWM3BOJHOM. 3aTeéM IIOBTOPUTh OCHOBHBIE IIPAaBUIIA
maddepenimpoBanmns. OCHOBHOE K€ BHUMAHHE B 3TOM pazfefie YACISETCS PEIICHHIO
NPHUKJIAIHBIX 3371249 C TIOMOIIIBIO TIPOM3BOIHOM, B YACTHOCTH HAXOKIICHHUE HAMOOJTBIIIETO 1
HaWMEHBIIIEro 3HaYeHNs (PyHKIMU Ha OTPE3Ke, OTHICKAHKE TOYEK MAKCUMyMa i MUHIMYyMa

yHKIHN.

Heobxomimo paccMOTpeTh OCHOBHBIE (DOPMYJTBI [Isi OTBICKAHUS TIEPBOOOPA3HOM U
OCOOEHHO PAaCCMOTPETh €€ POJIb TPH PEIICHUH 3a/1a4 Ha OTBICKAHWE TUIOMAIU (PUrypsl,
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OrPaHUYEHHON TIpapUKOM HEKOTOPOH (QYHKLUH, OOCYAUTh T€OMETPUYECKHN CMBICT
ONPEJICNICHHOTO MHTErpasia U €ro CBs3b C MEPBOOOPA3HOM.

Pewenue 3a0au ¢ napamempom epaghuuecku

Pemennie 3amay ¢ mapamMeTpoM rpadMyecKd — 3TO TOABEICHHE UTOra PaboThl MO
MHOTUM HamnpaBJieHUsIM. 371eCh, B YaCTHOCTH, HEOOXOIMMO BCIIOMHHMTBH KaK CTPOSTCS
rpaduku QyHKIMIA, KOTOpBIE HE SIBISIFOTCS OCHOBHBIMH 3JIEMEHTAPHBIMH, HANpPUMEp
JPOOHO-PAlMOHAIBHOM, HO HE JpoOHO-MHEHHON dyHKImK. KpoMe 3Toro, HeoOXoammo
pPaccMOTpETh CHUCTEMbl YPaBHEHHI C TapamMeTpamH, IJie OJHO M3 YpaBHEHHUM 3a/aeT
HEKOTOPYIO JIMHHIO Ha TUIOCKOCTH, HAIIPAMED, OKPY>KHOCT.

C y4eToM BBIIECKa3aHHOIO 3Ty TEMY CIIETyeT U3y4aTh OJHON U3 TIOCIIETHIX, KaK ObI
TIOJIBOZISL UTOT PAOOTHI HAJT IPYTUMHU pa3fieiaMU Kypca.

1. Tpuronomerpus

Tpueonomempuueckue Qhynkyuu

Pabora ¢ TpuronomeTpuueckuMH QyHKIUSMU HAUMHAETCS C TEOMETPUYECKOTO
ONpENENCHUs] TPUTOHOMETPUYECKUX (YHKIMA OCTpbiXx yriaoB. M3 Teopem
IUIAHUMETPHUH BBIBOJIATCSI OCHOBHBIE TPUTOHOMETPUUYECKHUE TOKIAECTBA U 3HAUCHUS
TPUTOHOMETPUUYECKUX (YHKIMI OCHOBHBIX OCTPBIX YIJIOB. Jlajmee moBTOpsieTcs
MOHATHE PaJIMAHHON MEpHhI yria u (popMylia nepexoia OT rpayCHON K paguaHHOM
Mepe.

OCHOBHBIM MHCTPYMEHTOM B 3TOW TEME SIBISACTCS €IMHUYHAS OKPYKHOCTD.
Crnenyer AeTaJbHO pacCMOTPETh, KaK OHA BBOJMTCS, KAK Ha HEW ONPENEISIOTCS
yIiabl M Kak C €€ TOMOLIbI0 TMOHATHE TPUTOHOMETPUYECKUX (YHKUUN
pPacIpOCTPaHAETCA Ha YIJIbI IPOU3BOJIBHON paIMAHHON MEPBI.

HeoOxoaumMo MOBTOPUTH TPUTOHOMETpUYECKUE (HOpMYJbl JBOMHOTO U
MOJIOBUHHOTO YIJIOB, (OpPMYyJbl JUIsi CyMMbl M Pa3HOCTH YIJIOB, (HOPMYJIbI
npeoOpa3oBaHus NPOU3BEACHUS TPUTOHOMETPUUYECKUX QYHKUUA B CyMMYy U
HaoOopoT, Qopmyinbl mnpuBeneHus. CrenyeT paccMOTPETh METOJ BBEACHUS
BCIIOMOTATEJIBHOIO YIJIA.

[Ipocreimme TPUTOHOMETPUUYECKHUE YPABHEHUS OTOM TEMBI PELIAKOTCS
UCKJIFOYUTEIBLHO HA €JMHUYHON OKPYKHOCTH 0€3 UCIOIB30BaHus 00X POpMYI.

3aa4yu c mapaMeTpoM MOCBSIIEHBI padoTe ¢ rpapuKaMu TPUTOHOMETPUUYECKUX
GbyHKIHiA.

TpMZOHOJwempuquKue YpAaeHeHUs U HepaseHcmaeda

B »sTOoM pa3zgene paccMaTpuBarOTCs TPUTOHOMETPUUECKHME YpPAaBHEHUSA C
orbopoM  kopHed. Cremyer  paccMOTpPETh  TaKHME€  METONbI  PEIICHHUS
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TPUTOHOMETPUYECKUX  YPABHEHHMM KaK 3aME€Ha [EPEMEHHOW, BBEIICHHE
BCIIOMOTaTEJIbHOTO YIJla, YHUBEpPCAJIbHAsl IMOJCTAHOBKA, PEIIEHHUE OJHOPOIHBIX
TPUTOHOMETPHUYECKUX ypaBHeHHU. (Ocoboe BHHMaHUE HEOOXOIWMO YACIUTH
PaCCMOTPEHHUIO YPaBHECHUN ¢ OTPAHUYCHUSAMHU Ha 00JIaCTh JOMYCTUMBIX 3HAUCHUH.

TpurosomeTpryeckre HEpPABEHCTBA, KaK IPABUJIO, HE PACCMATPUBAOTCS Kak
CaMOCTOSITENIbHBIE 3a/ladyd, a BO3HUKAIOT B KaK OrPAaHUWYEHHUS Ha 00JacTb
JONyCTUMBIX 3HAYCHHUU ypaBHEHUs. B CBA3M C ’TUM MX PEKOMEHIYETCS pelaTh Ha
€AUHUYHON OKPY/KHOCTH.

[Tpu oT6ope KopHElH O0OCYXKIArOTCS TPU OCHOBHBIX METOJA: HAa CAMHHUYHOU
OKpPY>KHOCTH, C ITOMOIIBIO aNreOpanyeckux HEPaBEHCTB U C MOMOIIBIO rpa(pUKoB
TpUroHoMeTpuueckux  QyHknuit. HeoOxomumo o0paTuTh BHUMaHHE Ha
JIOCTOMHCTBA U HEIOCTATKU KaXkJI0TO U3 METOJIOB, & TaK k€ 0OCYyIUTh MPOOIIEMBI,
KOTOpBIE€ BO3HUKAIOT IIPU MPOCTOM IIEpedope KOPHEH.

V. IL1anumMerpust

Tpeyzonvrux

TpeyronpHUK — 3T0 niepBas Tema B paszzaene «llmanumerpus». Kak nmpasuiio ona
u3ydaercs 1mocie TeMbl «TpUroHOMeTpuueckue (QYHKIMHU», YTO MO3BOJIAET
M0JI30BaThCA (PAKTAMU TPUTOHOMETPHUH, KaK YK€ U3YUEHHBIMH.

Haunnate pekomMeHayeTcss CO CBOMCTB YIJIOB TPEYIOJIbHUKA, 3aTEM
paccMaTpuBaTh TOHSATUS MeEJHUaHbl, OMCCEKTPUCHI, BBICOTHI M CPEIHEU JIUHUMU.
Heo6xo11uMo NOBTOPUTH MTPU3HAKU PABEHCTBA U MPU3HAKH MO00US MPOU3BOJIHHBIX
U MPSMOYTOJIbHBIX TPEYTOJILHUKOB, TPaOOTaTh TEOPEMbl CHHYCOB, KOCHHYCOB U
[Tudaropa, moBTOpUTH POPMYIIBI JIsT HAXOKIESHUS TIJIOMIATU TPEYTOJIbHUKA.

Ocoboe BHHMMaHUE CleqyeT YIeNIUTh 3ajJadaM Ha JO0Ka3aTellbCTBO M
Bbrurciienne. HeoOxonumo oOCynuTh TpeOOBaHUs, MPEIbIBISEMbIE K UYEPTEKY,
npaBuia odopmieHus «J/laHo», OCHOBHbIE MNpPUEMBI, HCIOJIb3yEeMble TNpU
JI0KA3aTesIbCTBaX B FEOMETPUUYECKHX 3a/1adax.

Yemvipexy2onbHuk

B sToMm paznene paccmaTpuBAIOTCS TpANeluH, MapaylieIorpaMMbl, pOMOBI,
NpPSIMOYTOJIbHUKUA. B CBSI3M C 3TUM NOBTOPSIIOTCS MPU3HAKU MapajuieIbHOCTU
MPSIMBIX ¥ CBOMCTBA YIJIOB MPH MapalIebHbIX IPSIMbIX U CEKYIIEH.

Oco60€¢ BHUMaHHE CIEAyeT YIASIUTh CBOMCTBAM CPEIHEH JIMHUM TPAICIUu U
nuaroHaned mapaenorpamma. HeoOxomumo paccmotpers  (opmyibl  aiis
MOJICYETA MIIOIIA/ICH YEThIPEXYTOJIbHUKOB.

Oxpyorcnocme
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9TO, HO)I(&JIYﬁ, OJHa M3 CaMbIX BAXXHBIX TCM B Pa3aciic ((HJ'IaHI/IMeTpI/I}I». Ee
pacCMOTPCHUEC HAYMHACTCA CO CBOMCTB BIHCAHHBIX U LOCHTPAJIBHBIX YTJIOB, XOpMA,
KaCaTCJIbHBIX U CCKYIIIUX.

PaccMmaTpuBaroTCs BOMCAHHBIE U ONMCAHHBIE MHOTOYT'OJIbHUKH U UX CBOMCTBA.
PaccmaTpuBaroTcst CBOMCTBA OKpPYKHOCTH, BIUCAHHON B TPEYTOJbHUK U CBOMCTBA
OKPYHOCTH, OTMCAHHOM OKOJIO TPEYTrOJIbHUKA.

KOOpOUHClWlbl U 6eKmopbvl Ha niockocmu

B 37Ol TemMe HEOOXOAMMO PAacCMOTPETh YPABHEHUS JIMHUK HAa IJIOCKOCTH,
HalpuMep, NpSMOM U OKPYXKHOCTH, OOCYIAUTHb IOHSATHUE BEKTOPA, CKAISPHOTO
IPOU3BENICHUS BEKTOPOB U aJireOpandecKux orepanuii ¢ BEKTOpamH.

B menom, sTa TeMa sABISETCA BCIOMOTrarelbHOW sl TeM «Perienue 3amay c
napaMeTpom rpadudeckn» U «MeTo ] KOOpJUHAT B IPOCTPAHCTBE.

V. CrepeoMerpust

Tena s npocmpadcmee U UxX Ce4€eHuA

DTy TeMy YCIOBHO MOKHO pa3/iefiuTh Ha JBE: Tejia B IMPOCTPAHCTBE, UX
CBOMCTBa, 00BEM M ILIOIIAJbh IMOBEPXHOCTH M 3a7a4d HAa IMOCTPOCHHE CECUCHHS,
JIOKa3aTeIbCTBO M BBIYMCIICHUE. B CBSI3W ¢ 3THMM Ha MEPBBIX ypOKax CieAyeT
BCIIOMHUTH MOHATHS MHOTOTPAHHUKA, MUPaAMUJIbl, IPU3MBI, [UIMHJPA, KOHYCa U
mapa, a Takke UX Pa3HOBUIHOCTH: MPaBUJIbHBIC, TIPSIMbIC, TPSIMOYTOJbHbBIC U T.J.
Jns kaxxmoro tena oOCYIUTh CBOMCTBA, B YaCTHOCTH, HAJIMYME WU OTCYTCTBHE
CHMMETPHH, PABEHCTBO JWAroHajeld, mapauiebHOCTh I'paHEed W T.ld., a TaKkKe
(bopMyIIBI TSl BEIYUCIICHUS 00beMa 1 TIJIOIIAIA IIOBEPXHOCTH.

Bropyto yacTe cienyeT mocBITUTH O0Jiee CIOKHBIM 3a/1a4aM, BKITIOYAIOIIUM B
ceOs TOCTpOCHHE CEUYeHHs, JO0Ka3aTelbCTBO €ro CBOWCTB W BBIYHCICHHUE
xapaktepuctuk. Crenyer moapoOHO 0OCYIuTh TpeOOBaHUS, MPEABIBISIEMbIE K
YEPTEKY B CTEPEOMETPUUCCKUX 3a7adax, METOAbI TIOCTPOCHHS CEUCHHUH, a TaKKe
TaKWe TOHITHSA KaK PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, YTOJ MEXIY MPSIMOU U
MJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, MPOEKIHsS NPSIMOM Ha TUIOCKOCTb,
MPU3HAKY MapauIeIbHOCTH U MEPIICHIUKYISIPHOCTU TIJIOCKOCTEH.

Memoo koopounam 6 npocmpancmee

MeToa KOOpAMHAT B MPOCTPAHCTBE BO MHOTHX CIydyasix OOJIerdaer pelieHue
CTEPEOMETPUYECKUX  3aJa4, TIOCKOJbKY CBOAUT BCe K  (pOpMaJbHBIM
anredpanyeckuM BBIYUCICHUSIM, HO 93TO YacTO MPUBOAUT K TOMY, 4YTO 3a
BBIKJIAJIKAMH TEPSIETCSI CTEPEOMETPHUUYECKasl CyTh 3aJaHus. B cBsi3u ¢ 3TUM, He
PEKOMEHTyeTCs 1aBaTh 3Ty TEMY JI0 T€X MOp, IOKa HE YCBOEHbI OCHOBHbBIE TEOPEMBI
CTEpEOMETPUU U3 TEMBI «Tena B IPOCTPAHCTBE U UX CEUECHUSD).
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[Ipu BBeIeHUU KOOPAMHAT B MPOCTPAHCTBE CEAYET OOCYAUTh KPYT 3a/1a4, e
3TO JEHUCTBUTEIBHO LENeco00pa3HO, B YACTHOCTH, KOTJa pPeYb HUIET O
IPSIMOYTOJIBHOM napajuiesenunene, paBUIbHBIX TPEYTOJIbHBIX u
YETHIPEXYTOJbHBIX MMPAMUJIAX, IPSMBIX MPU3MAX.

Heobxoanmo paccMoTpeTh ypaBHEHHUE IIOCKOCTH B IPOCTPAHCTBE, (popMyity
JUISl pacyeTa pacCTOSHUSA OT TOYKU JO ITIOCKOCTH.

[Ipu paccMOTpeHHH BEKTOPOB B IMPOCTPAHCTBE CIEIYyET 0CO00E BHUMAaHUE
YACIUTH BOIIPOCAM MapajuieIbHOCTU Y MEPIEHIUKYISIPHOCTA BEKTOPOB, MOHSTHUIO
CKaJIIPHOTO MPOU3BEICHHUS.

VI. Teopust BePpOATHOCTEH U MPAKTHKO-OPHEHTHPOBAHHBIC 321a4M

Texcmosbie 3a0auu

K TekcToBBIM 3aauaM OTHOCSITCS 3a/laud Ha JBWIXKEHUE, Ha PaboTy, Ha
cruiaBbl U cMecu. (OCHOBHBIM METOJIOM PEIICHHS TaKWUX 3ajad, SBISICTCS
COCTaBJICHUE YpaBHEHMS WJIM CHCTEMbl ypaBHeHuM. Kak mpaBuiio, ypaBHEHUE
OKa3bIBa€TCA KBAJPaTHbIM. DTO OMNPEAENIIET MECTO JAaHHOW Tembl B Kypce. Ee
MOXHO JaTh B JIOOOH MOMEHT MOCJI€ M3Y4YEHHUsI MEPBBIX YETHIPEX TEM paszjeia
«Anrebpay.

Dnemenmul meopuu 8epossmuocmeil. 3a0adu ¢ NPaKmudecKum CoO0epICanuem

B sr10i1 Teme coOpaHbl 3a1a4u NPUKIAJIHOIO XapaKTepa B TECTOBOM (opme.
OnHa HUKaK He CBfA3aHa C JPYTMMU TEMaMH Kypca, IO3TOMY MOKET ObITh /laHa B
110001 MOMEHT, HallpuMep, apajuieIbHO C TEMOM, KOTOpas BbI3bIBAE€T HAUOOJIbIINE
CJIO’)KHOCTH Y TPYIIIIBI.

31ech CIeayeT PpaccMOTpeTh Takhue KOMOHMHATOpHBIE IIOHATHS, Kak
dbakTopuai, YuCI0 COUCTaHUM, YUCIIO pa3MEIICHUH.

[Ipu pemieHun 3aaady MO TEOPUU BEPOSITHOCTEM HEOOXOIUMO OOCYIHTH
HNOHATHS NPOCTPAHCTBA DJIEMEHTAPHBIX MCXOJOB, KJIACCHUYECKOE OINPEIECICHHE
BEPOSITHOCTH, TEOPEMBI CIIOKEHUS U YMHOKEHHUS BEPOSTHOCTEM.

Onmwwumuuozmbze 3a0a4u U 3a0a4u ¢ IKOHOMUYECKUM COO@prCClHueM

OTa TeMma MOCBSIIEHA 337a4aM Ha MOCTPOECHHE MATEMATUYECKOW MOJIEIN
peanpHOro JKOHOMMYECKOIO mpouecca. B yacTHOCTM, pemaroTcs 3aJadd Ha
KpeauThl ¢ aud@epeHUUpPOBaHHBIMU M AHHYWTETHBIMHU IUIATEKaMH, 3a1avu
IUTAHUPOBAHMS IPOU3BOJICTBA, 33a4l ONTUMHU3ALNN (PUHAHCOBOTO MOPTQEs.

JUist pemieHuss TakuX 3aJad  HEOOXOAMMO 3HaTh OCHOBHBIE CBOMCTBA
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuil, MPOM3BOIHYIO.

Onumnuaonsle 3a0auu
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3a7auu U3 3TOM TEMbI HOCAT HECTAHAAPTHBIN, OTMMIMAAHBINA XapakTep. OHu
UCIIOJB3YIOT OCHOBHBIC MOHSITHUS TEOPUM YHUCEN, MOHSTHE IMOCIEI0BATEIbHOCTH,
KOMOWHATOpHBIE (OpMYITbl. PEKOMEHIyEeTCS pemaTh TaKue 3a/1a91 Ha IPOTHKEHUN
BCEro Yy4yeOHOro ToJla MO OJHOW-JABE B TOT MOMEHT, KOIJa OOCYXXJIaroTcCs
COOTBETCTBYIOIIHE 0a30BbIC TTOHSATHS.
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