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1. ITosicHUTEIbHAA 3aINCKA



JlanHasi mporpaMma coCTaBj€Ha Ha OCHOBE MPUMEPHOM MpOrpaMMbl M0 MaTEMAaTHUKE
s yqamuxcst 10 u 11 kiaccoB «Maremaruka: moaroroBka k EI'Dy, pazpaboranHoii kadeapoit
¢dusnko-mMaTemaTdeckoro oopazoBanus Cankt — [lerepOyprckoil akageMuu MOCTAUIIIIOMHOTO
MeJarornyeckoro odbpaszoBanusi  (yrBepxkaeHo, mnpoTokos Ne 5 ot 14.05.2012r), aBTOpBI
Jlyknuesa E.}O., Jlonmakosa T.E.

[IporpaMma [aHHOTO AJIEKTUBHOTO Kypca OpHUEHTHpPOBaHa Ha PacCMOTPEHHUE
OT/EIbHBIX BOIIPOCOB MAaTEeMAaTHKH, KOTOPBIE BXOAT B COJIEPKAaHUE €MHOTO TOCYAapCTBEHHOTO
sk3ameHa. Kypc nomosiHseT W pa3BUBAaeT MIKOJILHBIM KypCc MaTE€MaTHKH, a TaKXKe SIBISETCS
WHOOPMAIIMOHHON  MONACP)KKOW  JanbHeimero oOpa3oBaHMs W OPUEHTHPOBAaH  Ha
YAOBJIETBOPEHUE 00Pa30BaATEIbHBIX MOTPEOHOCTEN CTAPUINX IIKOJIHHUKOB, UX AaHATUTUYCCKUX U
CUHTETHYECKUX CrocoOHOocTe. OCHOBHas Hjaes JAaHHOTO SJIEKTUBHOTO Kypca 3aKiIlo4YeHa B
pacHIupeHry W yYriayOJeHWW 3HAHMM ydYalluxXcs 1O HEKOTOPhIM paslejaM MaTeMaTUKH, B
00€ecTeueHn TTPOYHOTO M CO3HATEITHLHOTO OBJIAJICHUS YUYAI[UMUCS CUCTEMOW MaTeMaTHYECKUX
3HAHUW W YMEHUH, HEOOXOOUMBIX TPHU CJade BBIMYCKHOTO OHK3aMeHa, a i HEKOTOPBIX
IIKOJBHUKOB — HEOOXOMMBIX JJIs POIOKEHHS 00pa30BaHMsL.

B mporecce ocBoeHms copepkaHus TaHHOTO Kypca YYEHHMKH OBJIQJIEBAIOT HOBBIMHU
3HAHUSIMH WJIH YOUIYOJSIIOT HW3YYeHHBIM MaTepuall, O0OTamfaloT CBOM JKW3HEHHBIA OIIBIT,
MOJYYarOT  BO3MOXHOCTh  TMPAKTHUUYECKOTO  NPUMEHEHUS  CBOUX  HMHTEIUICKTYaTbHBIX,
OpraHU3aTOPCKUX  CIIOCOOHOCTEW, pa3BUBAIOT CBOM KOMMYHUKATHBHBIE  CIIOCOOHOCTH,
OBJIAICBAIOT OOMIey4YeOHBIMU yMeHUsIMH. OCBOEHHE MPEIMETHOTO COJEpKaHUs Kypca W caM
MPOIIECC €ro U3YUYCHUsI CTAHOBSTCS CPEACTBAMHU, KOTOPBIE 00ECIIEYMBAIOT TIEPEX0] OT OOYICHUS
yydalxcs K UX caMoo0Opa3oBaHUIo.

N3yuenne Kypca npeamnosaraet oodecreyeHre noJI0KUTEIbHON MOTHUBAIIUHN YYaIIUXCs
Ha TMOBTOPEHHE paHee HW3YYEHHOTO MaTepHalia, BBbIJEJICHHE Y3JOBBIX BOIPOCOB Kypca,
MpeHa3HAYEHHBIX JUIsl TOBTOPEHUS, HCIOJIb30BAHHE CXEM, MOJEJeH, OMOPHBIX KOHCIIEKTOB,
CIPaBOYHHKOB, KOMIBIOTEPHBIX TECTOB, CAMOCTOSITEIbHOE COCTaBJIeHHE (MOJIEITUPOBAHUE)
TECTOB.

Metouueckoi OCHOBOMl JAHHOTO Kypca SIBJISIETCS AeSTeJbHOCTHBIA MOAXO0A K
oOyuenuto maremartuke. [laHHBIA mMoaxona mpennosaraeT oOydyeHHE HE TOJBKO TOTOBBIM
3HAHUSIM, HO U JESITENbHOCTH IO MPHOOPETEHUIO STHUX 3HAHUN, CHOCOOOB PpACCYXIACHUH,
JI0Ka3aTeNbCTB. B CBS3M ¢ 3TUM B mpoliecce U3y4eHUs Kypca ydaliuMcs peiaraloTces 3a1aHus,
CTUMYJIMPYIOIIUE CaMOCTOSITEIbHOE OTKPBITHE MMM MaTeMaTH4eCKUX (PaKTOB, HOBBIX, paHee
HEU3BECTHBIX MTPHUEMOB U CIIOCOOOB pelIeHUS 3a1a4.

Llenv xypca: obecnieyeHWe WHAMBUAYAIBHOTO M CHCTEMATHYECKOTO COMPOBOXKICHHS
y4Yaluxcs MU MOATOTOBKE K BBIMTYCKHBIM 3K3aMeHaM 0 MaTeMaTHKe.
3aoauu xypca:

® pacimMpeHHe U yriIyOlieHne MIKOJIBHOTO Kypca MaTeMaTHUKH;

e aKTyanu3alus, cucTeMaTH3alus U 0000IIeHne 3HaHUHN yJaluXcsl 0 MaTeMaTUKE;

e (QopmupoBaHue y yyallUxXcs TOHMMAaHUA POJU MAaTeMaTUYECKHMX 3HAHUU Kak
WHCTPYMEHTA, TO3BOJISIONIET0 BBIOpPATh Iy4IIMM BapuaHT JEHCTBHM M3 MHOTHUX
BO3MO>KHBIX;

® Ppa3BUTHE MHTEpECA yYAIIUXCA K U3YUEHUIO MAaTEMATHKU;

® pACIIMPEHUE HAYYHOTO KPYro3opa y4yammxcs;

e 00ydyeHHe CTapIIEeKIACCHUKOB PELICHHIO Y4eOHBIX M KH3HEHHBIX MPOOIEM, crocobdam
aHanu3a uHpopMaIy, ToTy4aeMol B pa3HbIX popmax;

e (opmupoBaHHE TMOHATHS O MAaTEMaTHYECKHMX METOJaX TMPU PEHICHHH CIOXKHBIX
MaTeMaTHYeCKUX 3a/1a4;

e o0ydenue 3anonHeHuo 61ankoB EI'D;

® [ICUXOJIOTUYECKAs MOJrOTOBKA K BBIITYCKHBIM SK3aMEHaM.

MecT0 3J1IEKTMBHOT0 Kypca B y4eOHOM ILJIaHe
st ocBoenust kypca B 10 knacce orBenen 1 yac B Henento (17 yacoB BO 2 moJiyroauu) B
pamMKax KOMIIOHEHTa 00pa30BaTEIbHOTO YUPEIKICHHUS.



2.Jlnanupyemble pe3ybTaThl
YpaBHeHUs, CHCTEMbI YPABHEHH.

CoaepikaHue: ypaBHEHHS B LIEJIBIX YMCIIaX; PABHOCUIBHOCTb ypaBHEHUH; ypaBHEHUS
Buga P(x)Q(x) = 0 u P(x)/Q(x) = 0; ypaBHeHHUs, coaepKalie MepeMeHHYI0 01 3HAKOM MOJIYJIS;
UppalMOHAJIbHBIE YPABHEHMSI, HECTaHJApTHbIE NPUEMBI PEIICHUs YPaBHEHUM; UCIIOIb30BAaHUE
CBOMCTB (DYHKIIMIA JJIsl peIICHHs] YPaBHEHUH; pa3IMuHbIe METO/Ibl PEIICHUS] CUCTEM YpaBHEHHUIA,
OIIpPEJICTICHUE TIapaMeTpa; PELICHUE YpPAaBHEHWH, COIEPKAIIMX IapaMeTpbl; PELICHHE CHCTEM
YPaBHEHUH C ITapaMeTpamu.

3HATh: TOHSATHUS YpaBHEHHs U CUCTEMBI yPaBHEHUH; CIIOCOOBI PEUICHUsI ypaBHEHUH BUIA
P(x)Q(x) = 0 u P(x)/Q(x) = 0, a Taxke ypaBHEHUM, COJEp)KALIMX NEPEMEHHYIO MOJI 3HAKOM
MOJYJISl, U YPaBHEHHMH C mapameTpaMy, UppallMOHAIbHBIX ypaBHeHUN.. HecTanapTHble TpUEMBI
peuieHust ypaBHeHM. Pa3nudHble METOIbI pEIEHUsI CUCTEM YPaBHEHHM U CUCTEM YPaBHEHHM C
rapamMeTpamu.

YMmerb:  pemarb ypaBHEHMS B IEJIbIX 4YUCJIAaX; YCTaHABIMBATH PAaBHOCUIBHOCTH
ypaBHEHHUH; pemarh ypaBHeHus Buga P(x)Q(x) = 0 u P(x)/Q(x) = 0; ucnosib3oBarh CBOMCTBa
(GyHKIMM 1715 peleHusl ypaBHEHUH; pelaTh ypaBHEHUs, COJIeprKalliie MepeMEeHHYIO M0/ 3HAKOM
MOJYJIsl; UppallMOHAIbHbIE YPAaBHEHHUS; pelllaTh YpaBHEHHUS C MapaMeTpamu; peliaTb CUCTEMbI
YPAaBHEHUI; PeIaTh CUCTEMBI YPAaBHEHUH C TapaMETPaMH.

Ilnanumerpus.

Conepxanue: MHOroyronbHUKA. OKpYKHOCTb. YTJbl B OKpPY)KHOCTU. BnucanHas u
onucaHHas okpyxHocTH. [Inomaaumnockux ¢uryp. IIpaBuibHbIE MHOTOYTOJIBHUKH.

[InanMMeTpruYecKue 3a1a4u MOBBIIICHHON CIIOKHOCTH.

3HaThb: GopMysIBI IUIOMIAZCH TeOMETPUIECKUX (PUTYpP; BIMCAHHBINA U IEHTPATBHBIA YTJIbI,
BIIMCAHHAs U ONMCaHHAs OKPYKHOCTH; IPaBUIbHBIE MHOTOYT OJIbHUKH.

YMeTh: pemars TPEyroJIbHHK; PEIlaTh 33Ja4d C OKPYKHOCTBIO; HaXOAWThH IIOLAIH
MJIOCKUX GUTYP.

HepaBencrtna.

Copaepskanue: J[0xa3aTeabCTBOHEPABEHCTB. Pa3iaMuHbple METOAB!I PELICHUSHEPABEHCTB.
ANropuTM pelIeHHs HEPaBEHCTB C IIEPEMEHHOM I0J 3HAaKOMMOAYJA. Pasnuunbie MeTObI
pelmieHns cucTeM HepaBeHCTB. (CHCTEMBl HEPAaBEHCTBCOACPXKAIIUX IEPEMEHHYIO IIOJ
3HakoMMOynd. OOOOIIEeHHBII METOJ HWHTEpBAJIOB IIPU pPELICHUHMHEpaBEHCTB. PerieHue
UPPaLMOHAIBHBIX HEPABEHCTB.

3HaTb: cCrHocoObl JI0Ka3aTeNbCTBA HEPABEHCTB; OINpENENeHUue U KiIaccU(UKaIUs
HEPABEHCTB; AJITOPUTM  PEIICHUs JIMHEHHOIO HEPaBEHCTBA, HEPABEHCTB, PEIIAEMBIX METOJIOM
MHTEPBAJIOB; IPUMEPHI 3a]a4, PEIIEHUE KOTOPBIX CBOAUTCS K PEILICHUIO HEPABEHCTB.

YMerb: pemiate JIMHEHHbIe, KBaJpaTHble, IIOKa3aTelbHble, JiorapudMuyeckue,
TPUTOHOMETPUYECKHUE, UPPALMOHAJIbHBIE HEPAaBEHCTBA U CHCTEMBl HEPABEHCTB; JIOKa3bIBATH
HEPABEHCTBA; PEIIATh HEPABEHCTBA C MOAYJIEM U C I1APAMETPOM.

B pesynpraTe wu3ydyeHHs Kypca YydallMecs JOJDKHBI OBJIAJETh  CJAEAYIOIIMMH
NMOHATHSIMU U YMETh IPUMEHSATh UX IIPU PELICHUU 3a/1a4:

. PemuTs TpeyroibHuK
. ITnomazae Gurypsl, GopMyJIsl BHIUKCIEHHS TUIOIIAACH GUTYD
. [Moctpoenue rpadukoB GYHKIMI U 3aBUCHMOCTEH, COAEPIKAIIMX 3HAK MO YIS
. I'paduku ypaBHeHUit
. VpaBHEHHS B [EIBIX YUCITAX
P(x)
o PaBHOCHIIbHBIE ypaBHeHHWs. YpaBHenus Buma P(x)-0O(x)=0 @ =0

WppaunonaisHble, MMoKa3aTeabHbIe U JorapudMuueckue ypaBHeHUs. HecTaHnapTHbie MpUEMbI
pelieHus: ypaBHECHUN

. Cuctembl ypaBHeHHMH. Pa3nuuHbple CHOCOOBI pEIIEHUS CUCTEM YpaBHEHHI
Pewrenne ypaBHEHUN U CUCTEM YpaBHEHMM C IapaMeTpaMu



. Jloka3aTesbCTBO HEPABEHCTB

J WppanmonaneHble, MOKa3zaTeNbHbIE U JIoTapu(MUYECKUE  HEPaBEHCTBA.
Paznuunble MeTonBl pelieHUs HepaBeHCTB. HepaBeHCTBa, cojepiKaliue IMEPEMEHHYIO IO
3HAKOM MOJYJISt

. Cucrembl HepaBeHCTB. PellieHue cucteM HEpPaBEHCTB Pa3IMUHBIMU CIIOCOOAMU.
o HepaseHncTBa u cucTeMbl HEpAaBEHCTB C IapaMeTpaMu
. Meron uHTEpBaAIOB

®opmMbl M cpecTBa KOHTPOJIA
® TECTUPOBaHUE
® camocCTOsTeNbHas paboTa
® KOHTpOJIbHas paboTa
® UHIUBUIYaIbHBIA U GPOHTAIBHBIN OIpOC.



3. Coaep:xkanmne y4eOHOr0 npeamera
YpaBHeHus, CHCTEMb] YPABHEHH

VYpaBHEHHUSI B LIEIBIX YHCIAX.

PaBHOCHIIBHOCTD ypaBHeHMH. YpaBHeHus Buna P(x)-O(x)=0. Ypasaenus Buna P(x)/Q(x
=0. VYpaBHeHus, cojaepKalllue NEPEeMEHHYIO IOJ 3HaKoM Moayias. HectannmapTHble nmpuembl
pemieHus ypaBHeHUH. Vcnonp30BaHne CBOMCTB (DYHKIMI ISl pelieHus] ypaBHeHUI. Pa3nudnbie
METO/1bl PELIEHMSI CUCTEM YPABHEHU.

Onpenenenve napamerpa. PemieHue ypaBHEHHI, colep’kallux MapaMmerpsl. PemeHue
CHCTEM YpaBHEHUH C apaMeTpaMH.

HepaBencTBa, cucreMbl HepaBeHCTB

Jloka3aTesnbCTBO HEPABEHCTB.

Pa3nuyHble METOIBI pellIeHus] HEPaBEHCTB.

ANTOpUTM pellleHUs] HEPABEHCTB € IIEPEMEHHOM 1M0/1 3HAKOM MOYJIS.

Pa3znuunble MeTonbl perieHust cucteM HepaBeHCTB. CHCTEMbl HEPABEHCTB, COJIEPIKALUX
MEPEMEHHYIO 1101 3HAKOM MOJIYJISI.

OO600111eHHbIN METO MHTEPBAJIOB IIPU PELLIEHUN HEPABEHCTB.

Ilnanumerpus

MuoroyronbHuKUA. OKpPYXHOCTb. YTJbl B OKpPYXHOCTH. BrmcaHHas W omnmcaHHas
oKpyxHOCTH. [Tmomaan

wiockux ¢uryp. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

[InannMeTpuyeckre 3a1a4u MOBBIIIEHHON CJIOKHOCTH.

ToxnecTBeHHBbIE NPe0OPa30BAHUA BbIPAKEHHUI.
[IpeoOpazoBaHus BEIpOKEHUM, BKJIFOYAIOIINX apu(hMETUUECKHAEC
onepanuu [IpeoOpazoBaHus BhIpaKEHUN, BKIIOYAIOIIUX ONEPAIHIO
BO3Be/ieHUs B cTeneHb [IpeoOpa3oBanusi BRIpaXKEHUH, BKIIOYAOIINX KOPHU

HaTypalibHOH cTenenu [IpeoOpazoBanHus TPUTOHOMETPUYECKUX BBIPAKEHUN
[IpeoOpa3oBanue BbIpaxeHH, coaepKalux Jorapudmel.

YpaBHeHusn
KBagpartusie ypaBHeHus: PaunonansHbie ypaBHeHus: MppanuoHaibHble ypaBHEHUS
Tpuronomerpudeckue ypaBuenus [lokazatenbhble ypaBHeHus Jlorapudmuueckrue ypaBHEHUS
PaBHOCHIIBHOCTD ypaBHEHU, CUCTEM YPaBHEHUI
Crepeomerpus.

[Ipusma, e€ ocHoBanus, O0KOBBIE pEOpa, BbICOTA, OOKOBAsi HOBEPXHOCTH; MpsAMasi IPU3Ma; IIpaBUIIbHAS
mpu3ma. O6pem npu3msl [lapannenenumnen; Ky0; cuMmMmeTpun B KyOe, B mapaiienenumene. Oobem
COCTaBHBIX MHOrorpaHHHUKOB. [lupamuna, e€ ocHoBanue, O0koBbIE pEOpPa, BBICOTA, OOKOBASI IIOBEPXHOCTH;
TpeyroibHas NMpaMKa; BeIYUCIeHnE o0beMa nupamupl. CedeHus KyOa, IPU3MBL, THPAMU/IBL.
Haxoxnenue riomaied ceueHun.

Hununap. OcHoBaHMeE, BEICOTA, OOKOBasi IOBEPXHOCTH, 0Opasytolias, pa3Béprka. CeueHus
munuHapa. O6sem nunuHapa. Konyc. OcHoBaHue, BbICOTa, O0KOBasi MOBEPXHOCTH,
oOpa3yromas, pa3BépTka. Ceuenus konyca. Oowvem. [lap u chepa, ux ceuenns. O0beM mapa u
€ro yacreu

DJIeMeHThI CTATUCTUKH U TEOPUH BEPOATHOCTH
BepostHocTu coObiTuii. Teopembl 0 BeposiTHOCTH cOObITHI. [IpuMeps! HcToIp30BaHUS
BEPOSITHOCTEN Y CTATUCTUKH MPH PEILICHUH PUKIATHBIX 3a1a4



4.Y4eOHO-TEeMATHYECCKNI IJIaH

Ne
w/n Copep:xanue KonnuyectBo yacos
10 knacc
1 YpaBHEHHUsI, CUCTEMBI YPABHEHUHN 8
3 HepaBeHcTBa, cucTeMbl HEPABEHCTB 6
4 [Inanumerpus 3

Bcero gacos.
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Jlara

e NPOBe/IeHUs!
. /;1 ypoka JlaTa npoBeaeHusi ypoKa
no no
IVIAHY | IUIAHY
Temal: YpaBHeHusi, cucTeMbl ypaBHeHuii (8 yacoB)
1 09.01 JInnelinble ypaBHEHHUs. JIMHENWHbBIE YpaBHEHHUS C IAPAMETPOM.
Teopema Buera. KBagpaTHO€ ypaBHEHHE C TapaMETPOM.
> 16.01 Jpo6HO-pannoHalibHbIe ypaBHEHU. MHOIOUIEHBI OT OJTHOM
IIEpEMEHHOM. JIeTMMOCTh MHOTOYJICHOB.
3 23.01 Paznoxxenne MmHorouneHoB Ha MHOKUTeNH. Teopema bezy. Cxema
['opHepa. Anrebpandeckoe ypaBHEHUE
4 30.01 YpaBHEHUsI BBICIINX CTETICHEH.
5 06.02 YpaBHEHUS C MOTYJIEM.
6 13.02 HppanmoHaibHble ypaBHEHHS.
7 20.02 Cucrembl anreOpanyecKux ypaBHEHUH.
2 2700 Peurenne ypaBHEHUH U CUCTEM ypaBHEHHM C
rapaMeTpamu.
Tema2: HepaBeHcTBa, CHCTEMbI HEPaBeHCTB (6 4acoB)
9 06.03 PanmonanbHble HEpABEHCTBA BBICIIUX CTENIEHEH.
10 13.03 HepaBeHnctBa ¢ MoyneM.
11 27.03 HppanroHaibHbIe HEPABEHCTBA.
12 03.04 ITokazarenbHbIE HEPABEHCTBA.
13 10.04 Jlorapudmudeckne HepaBeHCTBA.
14 17.04 Penienre HEpaBEHCTB ¢ MApaMETPOM.
Tema3: [lnanumerpus. (3 yac)
15 24.04 [Inowmane n nepumetp. BelunciaeHus yrioB 1 METPUYECKUE
COOTHOUIEHUS
16 15.05 Tpaneuus u napasmiesorpamm.
17 22.05 Brnivcannas u onvcanHas OKpYKHOCTb
18 2505 Hmozoswtii ypok




AN

PecypcHoe obecneyeHne MporpaMmbl.

Anrebpa u Hayama MareMaTuueckoro aHaimmza. 10  kimacc:  y4eOHHMK Ui
00m1eo0pa3oBaTeNbHBIX OpraHu3aluii: 0a3aoBbIi W yriIyOJneHHbIH ypoBHH. 1O, M.
Komnsarun, M. B. Tkauena, E. E. ®egopoa. Uap. M. Ilpocsemenue, 2018 r

AnreOpa u Havana anaau3a(rnpouiabHbIN ypoBeHs), . 11 kitace, A. I'. Mopakosuu. , 2013
r

I'eomerpus. 10-11. YueOHuk is 00meoOpa3oBaTeIbHBIX OpraHU3aIuii: 0a3a0BBIA U
npodmibHeiid ypoBHH. ABTOpHL: JI. C. Artanacsu. C. b. Kagomues uap. IlpocBemnienue,
2014

B. B. Tkauyk. Matemaruka abutypuenry., Mocksa, 2017 r.

P.K. l'opaun I'eometpus. [lnanumerpus. 2017 r

A. W. Kosko. u ap. 3agauu ¢ napamerpamu, 2016 r.
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