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IHosicHuTeIbHAA 3aIHCKA
OobsaacTh npuMeHeHus nporpaMmmbl. Hanpap/ieHHOCTh POrpaMMBbl.
JononmHutenbHas mporpamMma  (mamee JIII) mo  maTematuke  MMeeT
HaIlPaBJICHHOCTD:
o 10 cO0epIHcanuIo — HAYYHO — TEXHUYECKYIO;
o 10 QYHKYUOHATLHOMY HA3HAYEHUIO — Y4eOHO — IT03HABATEIbHYIO;
e no ¢opme opeanuzayuu — OOIICAOCTYIIHYIO, HWHJIUBUAYAIbHO —
CPYIMIOBYIO;
o 70 8pemMeHU peanuzayuy — rOJIUYHasl.

[Iporpamma pa3paboTaHa ¢ ydeToM TpeOOBaHWN, TMPEIBABIIEMBIX K
NPEIMETHBIM pe3yJibTaTaM II0 MATEMATHKE BBITYCKHHUKAa OCHOBHOW IIKOJIBI;
paccunTaHa Ha oOyvaromuxcs 11-x krnaccoB, o0ManamIIMX ONPEIEICHHBIM
OaraxoM  3HaHUM, TMOJYYEHHBIX Ha  ypoKax  MAaTE€MaTUKH.  3aHATUS
LEJICHAIIPaBICHHO TOTOBAT OOYyYarolIUXCs K cJadye €JUHOr0 TOoCyAapCTBEHHOTO
sk3ameHa (EI'D), cnocoOCTBYIOT pa3BUTHIO U MOJJIEPKKE MHTEpECA ydalluxcs K
JIEATEIIbBHOCTH JTAaHHOTO HANpaBJIEHUSA, JAIOT BO3MOXKHOCTh PACIIMPUTH 3HAHUS U
YMEHHUsI, TIOJly4YE€HHbIE B Ipoliecce y4ueObl, CO3/1al0T YCIOBUS Ul BCECTOPOHHETO
pa3BuTusi TUYHOCTU. OHM TaKXKe SIBISIOTCS MCTOYHUKOM MOTHBAIMHM y4eOHOM
JESATEIbHOCTH YYAIIUXCs, JAl0T UM TIIYOOKHI SMOLIMOHATIBHBIN 3apsil.

[TporpaMmMa cocTaBieHa C Y4€TOM BO3PACTHBIX OCOOEHHOCTEW M YpPOBHS
MOJATOTOBJIICHHOCTH Y4YalllUXCs, OHA HaIpaBJ€HAa HAa pPa3BUTHE U TMOBBIIICHUE
YPOBHSI TMPEAMETHBIX PE3YJIbTATOB IO NPEIMETYy MaTeMaTuKa, JOTHUYECKOIro
MBIILIEHUS, yMEHUHN U CIOCOOHOCTEN 00yYaroLuXCsl.

[ToarotoBka k EI'D cmocoOcTByeT (OpMUPOBAHUIO TaKMX KAuyeCTB JIMUHOCTH
KaK eJI€yCTPEMIIEHHOCTh, HACTOMYMBOCTh, BHUMATEIBHOCTb.

B npouecce BeaeHus mporpammbl 0co000€ BHUMaHHE OOpalllaeTcs Ha pelieHue
3a/1ay «o0s3aTeNIbHOTO MUHUMYMay mpu caade EI'D u Ha oTpaboTKy CIIOXKHBIX
CUTyalluii MIpU PEIICHUN 3a/1a4.

PykoBonuTenem mnporpamMmbl MOAOWparOTCS 3aJaHUsl TakuM o00pa3oM, 4YTO
pPacCMOTPEHHE NPEAIIECTBYIONIMX 3a4ad BIMSET HA YCHEIIHOCTb pPELIEHUs
NOCHEAYIOMUX. 3aJaul MOAOUPAIOTCS HCXOJS M3 KOHKPETHBIX BO3MOXKHOCTEH
ydarmxcs.

K HavanpbHOM rpyniie OTHECEHBI 3a/a4M, CTaBSIIUE CBOEU LEJIbIO YCBOCHUE
OCHOBHBIX MaTeMaTHUYECKUX TIOHATUNA, HEOOXOAMMBIX Jid PEIIeHHs 3aad 10
JJaHHOM TeMe.

Crnepyromasi rpynmna BKJIO4aeT B ceOs croelualbHble 3aJadd, B Ipolecce
pelieHusl KOTOPhIX YYEHUKH OOpalllaloT BHUMAaHHE HAa CBOKO JEATEIbHOCTH IO
MOKMCKY pEIlEHUs, a HE OTBETAa YACTHOM 3aauH.

Ha 3ansATHAX ydyalimecs 3HAKOMSITCS C ITOPUTMAMH PEIICHUS 3aJaHMM, Kak
O00OOIIIEHHBIMU, TaK ¥ YaCTHBIMH, TMPEAHA3HAYCHHBIMH I PEHICHUS II0
KOHKPETHOM TeMe Kypca MaTeMaTUKd. B KOHUE 3aHATHS PYKOBOJIHUTEIb
PEKOMEHYET 3aHATHUSA ISl CAMOCTOSITENBHOTO PELIEHUS.



AKTYaJIbHOCTH IPOrPaAMMBbI

3HaueHUE MAaTeMAaTUKH B IIKOJIbHOM OOpa30BaHUU OIpPEAEIAETCS POJbIO
MaTEMaTUYECKON HAayKu B KU3HU COBPEMEHHOIO OOIIECTBA, €€ BIUSHUEM Ha
TEMIIbl Pa3BUTHUSI HAYYHO — TEXHUYECKOIO IIporpecca.

ConuanibHble 1 5)KOHOMUYECKHUE YCIOBHSI B OBICTPO MEHSIOIIEMCSI COBPEMEHHOM
Mupe TpeOyloT, YTOObl HBIHEIIHWE BBINYCKHUKA MOJYYWIM LEIOCTHOE
KOMIIETEHTHOCTHOE oOpa3oBaHue. KOMIETEHTHOCTHO — AESTEIbHOCTHBIN MMOAX0.
MO’KEeT MOATOTOBUTH YEJIOBEKA YMEJIOro, MOOMJIBHOTO, BIaJCIOLIEro He Ha0opoM
¢dakToB, a crocod0aMu U TEXHOJIOTUSMU UX MOITYYCHHS, JIETKO aJaNTHPYIOIIETOCs K
Pa3IUYHBIM KU3HEHHBIM CUTYaLUSIM.

Axmyanvhocms u HO6U3HA NAHHOW IPOrPAMMBI OIPENEISETCS, MPEKIE BCETO,
TEM, 4YTO MATEMaTHKa SBJIAETCS OINOPHBIM MPEAMETOM, O0ECHeYHBAIOIIUM
U3y4YeHUE Ha COBPEMEHHOM YpPOBHE psifia IPYTUMX IUCLUUIUINH, KaK €CTECTBEHHBIX,
TaK U I'YMaHHUTAPHBIX. JlononHuTENBHOE oOpa3oBaHue 1o
MaTeMaTHKE Mearortuecky 1eJecoo0pa3Ho, TaKk KaK Yy MHOTHUX OOy4aroumuxcs
CHW)KEH ITO3HABATENIbHBIA MHTEpec K mpeamery. Ha ypokax He Bcerjga ynaercs
UHIMBUIYyAJIU3UPOBaTh IpouLecc OO0ydeHUus, MOoKa3aTh HECTaHIapTHBIE CIOCOOBI
pelieHusl 3aJaHui, PacCMOTPETh 3aJa4M IOBBIIIEHHOTO YPOBHS CJIOYKHOCTH,
BOIIPOCHI, CBA3aHHBIE C MCTOpUEH MareMaTuku. Ha ypokax HET BO3MOXHOCTH
yIIyOUTh 3HAHUS 0 OT/IEIBHBIM TEMaM IIKOJIBHOIO Kypca.

[{enecoobpa3Ho npoBeaeHue padboTel o npeamery B pamkax [I1, rae Oombie
BO3MOYKHOCTEM ISl pAacCMOTPEHHUsl psa BOIPOCOB, HE BCErAa CBA3aHHBIX
HEMOCPEJICTBEHHO C  OCHOBHBIM  KypcoMm  Marematuku. JII B 11
KJIaCCE aKTyasJbHa CErOJHS €Ile U MOTOMY, YTO MO OKOHYAHWU OCHOBHOM IIKOJIbI
KOKIOMY YYEHHKY IpencrouT crpada EI'D mo MaremaTtuke, omnpenencHue ¢
JNanbHEHIIMM BBIOOpOM TpoJoJDKeHUsi oOpa3zoBanus, cpada EI'D rne 3a
OTrPaHUYEHHBIH BPEMEHHOM HWHTEpBaJl HEOOXOAMMO CIPAaBUTHCA C HE Bcerja
cTaHIapTHbIMU 3afaHusMu. Ot konudectBa OamoB 3a EI'D mo marematuke
3aBHCHUT BO3MO>KHOCTbH B IMOJTYYEHHUH JalIbHENUIIEr0 00pa30BaHuUs.

eab u 3aga4mn.

ConelicTBOBaTh  YCHEUIHOMY TMPOXOXKACHUIO TOCYIapCTBEHHOW HWTOTrOBOM
aTTecTan o MaremMatuke B ¢opme EI'D, dopMupoBaHWi0 y MIKOJILHUKOB
HAyYHOTO BOOOPAKEHMSI M HWHTEpeca K H3YyYEHUIO MaTEMaTUKH, Pa3BUTHIO Y
oOy4Jarommxcss MHTYULUH, (POPMAIbHO — JIOTHYECKOTO W aJrOPUTMHUYECKOTO
MBILIJICHUSI, TIOHUMAHUSI CYIIHOCTH MPHUMEHSIEMBIX MaTEMaTUYECKUX MOJENEH,
(bopMHPOBaHUIO MO3HABATEIHLHOM aKTUBHOCTH.

[ToBBICUTH pPE3yNbTATUBHOCTh OOY4YEHUSI MaTeMaTHKe, CO3/1aTh CHUTYalUIo
ycnexa npu caaue EI'D.

Co3nmath ycnoBUS HJisi pPa3BUTHS JIMYHOCTH W (POPMUPOBAHUSA KITFOUEBBIX
KOMIETEHIINI 00y4aroImuxcsi:

e (QopmupoBaHMe yMEHHUH pemiaTh 3aJaud «00A3aTENILHOTO MHHHUMYMa

moayieit EI'D;

® pa3BUTHE MHTEpeca K MaTEeMaTUKE W PEIICHUI0 MaTEeMaTU4YECKUX (B TOM

YuClie MPAaKTUYECKHX) 3a]1aY;



e (opmupoBaHuE MPEICTABICHUN O MOCTAHOBKE KiIacCU(UKAIMU, TPUEMAX U
METO/IaX PELICHUsI MaTEMaTUYECKUX 3a/a4;

® COBEpIICHCTBOBAHME 3HAHUM MyTEM pEIICHMs 3a7ad 3a paMKaMHu y4eOHOMU
MPOrpaMMBbl;

® CO3JaHUE CHUTYyallud YCIEIIHOCTH B OOyYEHHHM TIPU JOCTHIKEHHUH
KOHKPETHBIX MOJIOKUTEIIBHBIX PE3YIbTATOB.

Oco0eHHOCTH IPOTrPaMMBbI

JlanHasi mporpamMma SBJISIETCSI NMPAKTUKO — OPUEHTUPOBAHHOW, OOBEAUHSET B
cebe BOIPOCHl TEOPETUUYECKON M MPAKTUYECKOW MOJATOTOBKH OOYydYarolIuxcs Io
KypCy MaTeMaTHK{d OCHOBHOT'O 00I1Iero oopa3oBanus. lleneHanpaBieHHO FOTOBUT
K MPOXO0KJICHUIO TOCYIapCTBEHHON UTOTOBOM aTTecTanuu B oopme EI'D.

Bo3pact o0yuyaomuxcs, y4acTBYIOIIMX B peajTu3alii MPorpaMmmbl
oOyuaronuecs 11-x kiraccoB 00111€00pa30BaTENbHBIX YUPEKICHUN.

Cpoxu peaju3anuu NporpamMmal.
1 ron, 28 yueOHBIX Hemenb, 28 yacoB (1 3aHATHE B HEJCITIO)

O:xupaembie pe3yJibTaThbl.

- OBJIQJICHUE MATEMaTUYECKUMH 3HAHMSIMH U YMEHHSIMHU, HEOOXOIUMBIMH IS
utoroBoi arrecranuu B dopme EI'D, mpomomxeHuss oOpa3oBaHMs U OCBOCHUS
n30paHHOM CTIEIIMAIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  QJITOPUTMHYECKOW  KYJIBTYpPHI
MaTEMaTUYECKOTO MBIIUICHUS W WHTYHUIIMH, HEOOXOIUMBIX JUISl MPOJAODKCHUS
oOpa3zoBaHus;

- (opMupoBaHHME HaABBIKOB CcaMOOOpa30BaHUs, KPUTHUYECKOTO MBIIIJICHUS,
CaMOOpraHM3allui U CaMOKOHTPOJSI, paOOThl B KOMaHJI€, YMEHUS HaXOIUTh,
dbopMyIHpoOBaTh U pelIaTh TPOOIEMBI.

CucteMa OIIGHKM JOCTIDKCHUH y4allluXCsA: aJIMUHUCTPATUBHOM MPOBEPKHU
Marepuana Kypca He mnpeamnojaraetcs. [lo OKOHYaHWMM KaXIOW TEMBI, YYEHUK
3aMoJIHSIET UHIUBUAYAJIBHBIA JTUCT KOHTPOJIS. Pe3yapTaTroM OCBOEHUS POTPaMMBI
aBysieTcss VITHTepHET TEeCTUPOBAaHUE MO KOHTPOJIbHO-U3MEPUTENIbHBIM MaTepuaiam
EI'D Ha UTOrOBOM 3aHSITHUH.



Coaep:xaHue NporpamMmsi.

Y4eOHO-TeMaTHYECKHUI IVIAH POrPaMMBbl.

Tema 3anarusa

1 6s10k
[IpeobpazoBanue
anredpandecKux

BBIPAKEHUU.

Tema «IlpeoOpazoBanue anreOpandeckux BBIPAKCHHID)
JOCTaTOYHO MIMPOKA W BaKHA TIPH U3YyYEHUU MATEMATHKH.
DTO OCHOBa OCHOB PEIICHUS YPAaBHCHHA M HEPABEHCTB,
TEKCTOBBIX U T'€OMETPUYECKUX 3a1ad. He 3Has 3TOM TeMsl,
HEBO3MOXKHO TIIOHATH TOCIeAyromue. B Hamem Kypce
MaTEeMaTHUKH 3TO caMas TepBas U BaKHAs TeMa.

KioueBble NOHATHSI M BOINPOCHI, OCBEllEHHbIE B

MoyJie:

1. CnoxxeHne W BbIYMTaHHE OOBIKHOBEHHBIX JpOOCH ¢
pa3HBIMU 3HAMEHATENSIMH, YMHOXKEHHUE U JIeJICHUE
npo0eii, BO3BEICHHE IPOOCH B CTETICHD.

2. @opMyJbl  COKpAIIEHHOTO  YMHOKEHHUSA:  KBajpaT
CYMMBI, KBaJipaT Pa3HOCTH, Pa3HOCTh KBaJIpaToB, KyO
CYMMBI, Ky0 pa3HOCTH, CyMMa Ky0OOB, pa3HOCTb KyOOB.

3. Metonpl um30aBieHUS OT HUPPAMOHATBHOCTH B
3HaAMEHaTeNne, TpeoOpa3oBaHHE  HPPAIlMOHATBHBIX
BBIPAKEHU.

4. Apudmernyeckuil KBaJpaTHbII KOpPEHb, CBOMICTBA
KOPHS, MOJHBIN KBagpat (Ky0 MoJ1 3HAKOM KOPHS),

5. Ompenenenre CTENECHU C PAIlMOHAIBHBIM MOKa3aTeIeM
U ee CBOMCTBA

Onpenenenue norapudma (Jiorapudmudeckast GyHKIMs),

OCHOBHOE JIOTaprU(PMUIECKOE TOKIECTBO, CBOUCTBA
norapudmMa, HaTypabHbIH (In) 1 necaTuuHbIi Torapudm,
dbopmysia 3aMEeHBI OCHOBAHWSI, HATYPAJIbHBIN JorapudM,
YHCJIO €.

2 0JI0K
Tpuronomerpus

Tema "Tpuronomerpus" 1Mo IHpaBy CUHMTAETCS OOHOM U3
CaMbIX CJIOKHBIX M BaXHbIX TEM IIKOJBHOIO Kypca
maTteMatukd. OHa BKIIOYAaeT B ce0s MOYTH BCE, YTO
CBS3aHO C MOHATHUSIMH yTJia, nepuoanydecko ¢yHkuuu. B
€CTECTBEHHBIX M OKOHOMMYECKMX HayKax I3Ta TeMa
BCIUIBIBAET BCETr/a, KOTAAa peyb HUAET O KakoM-TTHOO
NEepPUOANYECKOM Tpoliecce, Oyb TO BOJIHA HAa TOBEPXHOCTHU
MOpS WJIH NEPUOJUYECKOE H3MEHEHHE JIKOHOMHUYECKUX
¢dbakTOpoB.

KiarwuyeBble NMOHATHE M BONPOCHI, PAaCCMOTPEHHbIE B




Mojay.Jie:

1. OCHOBBI TPUTOHOMETPUU: TPUTOHOMETPUUECKUN KpYT,
cuHyc (sin), KocuHYyC (cOS), TaHTEHC (tg), KOTaHTEHC
(ctg) yria. OcHoBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO. Tpuronomerpuveckue byHKIUH.
OOpatHble TPUTOHOMETPUYECKUE (DYHKIIHH.

2. IlpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHUM.
OcHoBHbIEe (OPMYIIBI TPUTOHOMETPHUU: SIN2X, COS2X,
(opMyJITbl MOHMKEHUS CTETICHH.

3. Tpuronomerpudecke YypaBHEHHUSI U CIOCOOBI UX
pEIICHUS.

4. TpUroHOMETpUYECKHE HEPAaBEHCTBA W CIOCOOBI WX
pEIICHHUS.

Pa3nble 3a7aun, CBOASAILIUECS K COCTABICHUIO

TPUTOHOMETPUUYECKUX YPABHEHHUM UJIM HEPABEHCTB.

3 0JI0K
Penrenue
TEKCTOBBIX 3aJ1a4

Tema "TekcroBelie 3amaun" camass HHTEpECHas Tema
IIKOJILHOTO Kypca MareMaTuku. [IpakThdeckas mosib3a
OT 3HaHUS €€ OdYeBUJHA. 3ajJady, paccMaTpUBaEMbIC
37€Ch BCTPEYAIOTCS B HAIIEW MOBCEIHEBHOW XW3HU Ha
KaxJ0M Iiary. Pemasi TeKCTOBbIE 3ajjauyd, Bbl YUHTECh
co3JaBaTh  MaTeMaTH4YeCKUE  MOJEIU  PeaJbHBIX
IPOLECCOB U SABJICHUN. DTO MPUTOJUTCS HE TOJBKO IPH
n3ydyeHnu  BY3oBckold  mporpamMmbel, HO H B
MOBCEIHEBHBIX JiesiaX U mpobiiemMax.

Kiao4yeBble NMOHSATHE M BONMPOCHI, PACCMOTPEHHbIE B
MoayJe:

1. 3agaun Ha JBUKEHHUE.

2. 3amaum Ha paboTy.

3. 3a/1aun Ha TPOICHTHI.

4. 3anauu Ha JAECATUYHYIO (OPMY 3alUCH YUCIIa.

5. 3a1aumn Ha KOHIIEHTPAIIMIO, HA CMECH U CIJIaBHI.
[IpakTUKO-OpUEHTUPOBAHHBIC 3aJaUH.

4 010K
DOyHKIUYU U
rpaduKy.
[IpousBonHas u ee
IIPUMEHEHUE.
[TepBooOpa3zHas.

Tema "Oyukumu u rpaduku. I[lpousBogHas u ee
npumeHeHue. [lepBooOpaszHas." oHa U3 caMbIX HATJISIHBIX
U HHTEPECHBIX TEM B IIKOJIBHOM KypC€ MATEMaTHKH.
N3yuenue 3ol TeMbl HOopMUpPyeT MPaBUILHOE TIOHUMAHNE
MHOTHX MareMartudeckux Mmojenei. [Ipaktuuecku 060
IIPOLECC B MPUPOAE, KU3HHU, DKOHOMHUKE MOYKHO OIMCATH
rpadukoM. 3HaHHE 3TOI TEMBbI TaK)K€ BaXKHO MPU PEIICHUU
HEpPAaBEHCTB,  HEKOTOPBIX  YPaBHEHUH,  HEKOTOPBIX
TEKCTOBBIX 33Jad M TMpU PEIIeHHH 33Ja4d 1o




AHAJIUTUYECKONU TE€OMETPHH.

KiloueBble NOHATHA W BONPOCHI, OCBelIeHHbIC B

Moay.Jie:

1. ®dynkums, mnoHATHsS (QyHKUIMM, oOpaTHas QyHKIIHS,
00JacTh ONpeesIeHne, MHOXKECTBO 3HAUCHUS (PYyHKIUH.

2. I'padukn  dynkiuu: rpaduxk oOpaTHOM (YHKIUU,
rpaduk nuHEHHOW QyHKIMH, TpaduK KBaIPATHOM
¢yHkmy, rtpaduK CcTeneHHOW (YHKIUH, Tpaduk
TPUTOHOMETPHUECKOU byHKIHIH, rpadux
MOKa3aTeIbHON U JIOTapU(PMUUECKON (QYHKITUH.

3. CpoiictBa  (QyHKIUH:  MOHOTOHHOCTH  (YHKIIH,
MPOMEXYTKH BO3pacTaHUsl H YyObIBaHUA (DYHKIIUH,
YEeTHOCTh M HEYETHOCTh (YHKIHUH, MNEPUOJUYHOCTD
(YHKIMH, OTPAaHUYEHHOCTh (DYHKIIUU.

4. IlpousBogHass  (QyHKUMHM, TPOU3BOJHAS  CIIOKHOM
(yHKIIMM, TOHATHE O MPOU3BOJHOM  (YHKIUH,
Ir€OMETPUUECKUNA CMBICI IPOM3BOJHOW, ypaBHEHUE
KacaTelbHOM K Trpapuky (QyHKIHH, NPOU3BOIHBIC
OCHOBHBIX 3JIEMEHTapHbIX (PYHKIM: CUHyCa, KOCUHYCAa,
TAHI€HCa, CTENEHHOW (PYHKUUHU, JOrapuPpMUYECKON
(bYyHKITIH. [TpousBogHbBIC CYMMBHI, Pa3HOCTH,
IPOM3BEICHUS, YaCTHOTO

5. Toukn d3KcTpemMyMma, JIOKaJIbHBIA  MakCUMyM U
MUHUMYM, HauOOJbIIee M HAUMEHbIIEE 3HAYCHUS
GyHKUIUU.

6. ®u3nuecKuii U TEOMETPUUECKUN CMBICT MPOU3BOIHOM,
HAXO0XKIEHUE CKOPOCTH IpoLecca.

7. IIpumepsl UCTIOJIB30BAHUSI TIPOU3BOIHOMN I PEIICHHUS
3ajad.

8. Bropas npousBoiHas U ee GU3NIECKUN CMBICIL.
IlepBooOpasznas. [1nomane KpUBOIMHEHHOM Tpareluu.

6 0s10K
YpaBHeHUA U
CUCTEMBbI YPaBHCHUH

Tema "YpaBHeHUs M CHCTEMBI ypaBHEHHUW'" - OJHA W3
KJIFOYEBBIX TEM LIKOJBHOIO Kypca mareMaruku. Ha nHen
OCHOBAHBI TEMbI PEIICHUS HEPABEHCTB U TEKCTOBBIX 3a7ad4,
AHAJIMTUYECKOE PEIICHUE TeOMETpUYECKUX 3axad. Ecnm
TOBOPUTh O TNPAKTUYECKOM IPUMEHEHUH, TO MOXKHO
CKa3aTb, YTO HHM OJIHA DJKOHOMHYECKAs MOJENIb HE
obxomutcs  6e3  aToit  Tembl. [lpakThdeckum  Bce
€CTECTBEHHbIE HAyKH TEM WJId HUHBIM  00pazom
3aTParuBalOT TEMY pELICHWS YPAaBHEHUM M CHCTEM
ypaBHEHHI. 3HAHUE 3TOW TEMbI MOXKET MPUTOJAUTHCS BaM U
B BallMX ITOBCEIHEBHBIX J€JaX, HAIIPUMEP, MPHU MOACUETE
pacxoa dJIEKTPOIHEPIUU UIIU BOJBL.




KiiroueBble MOHsITHE W BONPOCHI, PacCMOTPEHHbIE B
MoayJie:

1.

o

Onpenenenue  (nmoHstve)  (YHKIMH, MHOXECTBO
3HaYeHU W 00JIaCTh OMpEeeIeHUs (PYHKIINH, TTOHSATHE
ypaBHEHUs, 00J1aCTh JOIMYCTUMBIX 3HAUCHU ypaBHEHHE
(O13), mOHATHS KOpPHS ypaBHEHHsS MW PEHICHUS
ypaBHeHUs. OmnpeneneHre paBHOCWIBHBIX YPaBHEHUH,
npeodpa3zoBaHUil.

. KBagpatueiii TpexuneH, KBaJpaTU4Has (PYHKIIHS.

I'paduk kBampaTuuHoO#l (pyHKIMHU, mMapaboia, BeplInHA
napaloJibl, HampaBjieHHe BeTBei mapaboibl. Dopmyra
nuckpuMuHaHTa. KopHM KBaapaTHOro ypaBHEHUS,
pellleHue KBaJApaTHbIX ypaBHeHUU. Teopema Buera.
Pa3noxeHue KBaIpaTHOrO TpEX4dJe€HAa HAa MHOXHUTENH,
BBIJICJICHHE [TOJIHOIO KBaJpara.

. YPaBHeHI/IH, CBOIAIIHNCCS K KBaJApaTHBIM.

bukBagpatHeie ypaBHeHUs. Bo3BpaTHbIE ypaBHEHUS,
CIOCOOBI U METOJIbI UX pellieHus. Perenus KBaapaTHbIX
U CBOJSIIMXCS K HUM YPaBHEHUH C MOMOIIBIO 3aMEHbI
MePEMEHHBIX.

. J{poOHO-palrioHanbHbIe YpaBHEHUH, peleHus.

Pacnamarommecss ypaBuenus u ux OJ3. Crenenb
MHOTOYJieHa. MHOTOYIEH CTeNeHW N U €ro KOpHHU.
Pasnosxenne MHOTOWIEHA HAa MHOKHUTEH.

. YpaBHEHHS C MOIYJIEM, PELICHUS, PACKPBITHE MOJYJIS.

Meroa uHTEpBaNIOB (METOJ TPOMEKYTKOB).
HppauunonansHele ypaBHeHus, peuenne, O/13.

. Iloka3zarenbHbIe YpaBHEHUS, o3, CBOMCTBA

noKaszaTtelbHOW (QYHKIMU. PerieHune moka3aTenbHBIX
ypaBHeHu#. JlorapudmMuueckue ypaBHEHUS, pElLICHUE,
cBoiictBa, OJ13,

. HectanmaptHele ~ MeTOABI  pEIIEHUsS]  YPABHECHUMU.

Hcnonb3oBanue HeoTpuLaTeNbHBIX (QyHKIUNA. Teopema
0 KOJIMYECTBE PELICHUN ypaBHEHUs C BO3PACTAIOLIEH U
yObIBaroIie pyHkIuen, ee NpuMeHEHHE.

. Cucrembl ypaBHEeHMIl. PemieHue cuCTEMbl ypaBHEHHI.

Meronbl pelieHuss CUCTEMBI ypPaBHEHUW: METOJI
MOJICTAHOBKH, JIMHEWHbIE NPEeoOpa3oBaHUsI CUCTEMBI,
METOJl Pa3lI0KEHUsT HAa MHOXKHUTEIU U METOJ 3aMEHBI
IIEPEMEHHBIX.

OnHopoaHbIE, CHMMETPUYECKUE, UPPALMOHAIIBHBIE,

MOKa3aTeIbHbIE U JIOTapU(PMUUECKHE CUCTEMb] YPaBHEHUH,

UX ONpEJIEICHUs, CBOMCTBA U CIOCOOBI PEIICHUSI.




5010k
['eomeTpust.
CrepeomeTpusi

Tema "DnemeHTHl cTepeomeTpuu' cama OoJsblas u
CIOXHasi TeMa IIKOJbHOIO Kypca MaremaTuku. Ee
U3y4aroT B OTJEIBHOM KypCE F€OMETPUM HA MPOTIKEHUU
2 jer. 34ech 3aKIaJbIBAlOTCSI OCHOBBI T'€OMETPUYECKUX
NPEICTABICHUN O MHUPE, B KOTOPOM MBI C BaMH JKHBEM.
be3 3HaHHWsA  JNEMEHTApPHOM  TE€OMETPUU  CIIOKHO
MOYMHHTH CTYJl WJIM HAWTH HYXHYIO Bellb B IKady, HE
rOBOpsI yX€ O KOHCTPYMPOBAHUU KOCMHYECKHUX
KopalJjel u CTpOUTEIBCTBE TOPOIOB U JOPOT.
Kiao4yeBble NMOHSAITHE M BONMPOCHI, PACCMOTPEHHbIE B
Moay.Je:
1. Beenenue. AxcuoMbl crepeoMeTpuu. lIpsimbie u
JI0OCKOCTH B mpocTpaHcTBe. CnocoObl  3amaHus
OpSAMBIX U MJIOCKOCTEN B NIPOCTPAHCTBE.

HepeceKaIOHmec;I, mapaJijiCJIbHbBIC u
CKpCINUBAIOIINCCA IIPSAMBIC. Paccrosnue wu YIol1
MCXKOY CKpCIIUBAOINMHUCA IIpAMBIMU.

[lepneHAUKYIJISIPHOCTD M MAPAJUICIBHOCTh MPSMBIX U
njockoctei. Teopema 0 Tpex NepneHIuKyJIIpax.

2. MHOTOTpaHHUKH: npusma, napaijiesenune/,
nupamuaa, kyo. [loHstuss ocHoBaHusi, peOpa U yrioB
nupamMuabl. CBOMCTBA TPU3MBI, TUPAMUIBI.

3. Tena u MOBEPXHOCTH BpalleHUA: LHWJIMHAP, KOHYC,
map u cdepa. OcHOBHbIE CBOICTBA Tel U
noBepxHocTed BpauleHus. Ilonarue oOpasyrouiei
KoHyca u muwiuHApa. [lmomaan u  oObemsl
IPOCTPAHCTBEHHBIX U MIOCKUX QUTYP.

JlekapTOBBI KOOPJAWHATHI HA IUNIOCKOCTH U B

npoctpaHcTBe. [loHsTHE BEKTOpA.




6 0s10K
HepaBenctBa

Tema "HepaBeHcTBa'" TECHO NeperieTEHa C TEMOM
"VpaBHEHUS U CUCTEMBI ypaBHEHUI'". 3/1eCh HEOOXOAUMO
YMETh ONEPUPOBATHh TAKUMH MOHITUSMH KaK YHUCIIOBAS OCb,
OoJblIe-MeHbIIIe, rpaguieckoe npeacTaBicHue GyHKIUU.
[Ipoiins 3Ty TemMy, yyaniuecs Hay4yaTcs OLEHUBATh U
CpaBHUBATH BhIpAXKEHUS, ypaBHEeHUs U PyHKIUU. M3ydenue
ATOM TEMBI BayKHO JJIsl HOHUMaHUSI TeMBbI ""TEeKCTOBbIE
3a1aun’ U penieHusl HEKOTOPBIX TEOMETPUYECKUX 3a/aY.
KitroueBbie MOHATHE U BOMPOCHI, PACCMOTPEHHBIE B MOJIYJIE:
1. HepaBeHncTBa u paBHOCWIBHBIE IEpexopl. Pemenune
HEPABEHCTB.

2. JIuneliHble HEpaBEeHCTBA. PenieHne TMHEeMHBIX
HepaBeHCTB. HepaBeHcTBa ¢ MoaysiMu. MeTo bl pereHus
HEPABEHCTB.

3. KBagpaTHbie HEpaBeHCTBA. PellleHne KBaipaTHBIX
HepaBeHCTB. KBaapatusiil Tpexuien. [1apabomna.

4, JpoGHo-parimoHanbHbIe (pallMOHATIEHBIC)
HepaBeHCTBa. Pemenue pannoHaneHeIX HepaBeHCTB. O/13
pPalMOHAIIBHOTO BBIpAKEHUS. MeToa nHTepBaioB. PeleHue
HEpPaBEHCTBA METOJOM UHTEPBAJIOB.

d. [loka3arenbHbIe HEpAaBEHCTBA. Pemenue
MOKAa3aTeJIbHbIX HEPABEHCTB. Y MHOKEHHUE Ha COMPSKEHHOE
BBIPAKEHUE.

6. Jlorapudmuueckue HepaBeHCTBa. Pelienue
aorapupMuyeckux HepaBeHCTB. [Iprumepbl
norapudMuyecKkux HepaBeHCTB. CIOCOObI pelIeHuUs.

7. HppaunonansHble HEpaBeHCTBA. Penienue
UppalMOHATBHBIX HEPABEHCTB (MeTo1bl). [Ipumepsl
PELICHUMN.

8.  3agauu ¢ MOCTAaHOBKOI: HAWTH BCE IEJIbIC PEIICHMUS
HEPABEHCTBA, HAUTU CYMMY LIEJIBIX PELICHUN HEPABEHCTBA,
HAWTHU KOJIMYECTBO IENBIX peleHnid HepaBeHcTBa. CIocoObI
pelieHusi, MpUMepHI.

DopMbI U PEKUM 3AHATHI.
[Iporpamma npemycMaTpuBaeT pa3iaudHbie GOPMBI U METOJIBI pabOTHI:
® T[PYNIOBBIC 3aHATHUS: TEOPETUUECKUE, IPAKTUUECKHUE;
® UHIWBHUAYyaJbHbIC 3aHATUS: KOHCYJbTalMs, paboTa C JAOMOJHUTEIBLHOU

JIUTEPATYpPOU,

UCTOYHUKaMU  HTepHET-pecypcoB;  MHIWBUAYAJbHbBIC

3a1aHUSA Ha JOM.
OcHOBHOM (QopMON 3aHATUN SBJISETCS TPYNIOBOE YYEOHO-TPAKTUUYECKOE

3aHATHUC.




Mertoanueckoe odecnevyeHue NPpOrpaMmabi.
B nporecce peanuzanuy JaHHOM MPOrpaMMBbl UCIIOJIB3YIOTCS TAKHE METOBI
00y4eHUS:
® METOJ NPOOJIEMHOr0 00YUYEHHMSI, C TOMOIIBIO KOTOPOI'O yUYaIIHecs MOITy4aroT
ATAJIOH HAyYHOI'O MBIIUICHHUS;
® METO YaCTUYHO-TIOMCKOBOU JEATEIIbHOCTH, CIOCOOCTBYIOMIHIA
CaMOCTOSITEIbHOMY PELIECHUIO TPOOIIEMBI;
® JCCIENOBATEIbCKUM METOJ, KOTOPBIM IOMOKET IIKOJBHUKAM OBJIAAECTh
Croco0aMy peleHus 3a1a4 HECTaHIapTHOTO COIEP KAHNUS;
® IPAKTUYECKUI METOJ PEUICHUS 3a1a4.
Heo6xonumoe 000py10BaHUE U OCHAIIICHUE:
MynbTUMenuiiHbIE  TPOEKTOpP, HWHTEPAaKTUBHAs JocKa (WIM  3KpaH),
J€EMOHCTPALIMOHHBIN LIUPKYJIb U JIMHEMKa, yueOHas JOoCcKa, MEJL.
HunakTudeckoe odecreyeHre: TpeHUPOBOUYHbIE TecThl EI'D, pasHOypOBHEBBIE
3aIaHUSA IO MOAYJISIM, MATEPHUAIIBI JUISl PEIIETULMOHHBIX 3K3aMEHOB.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

|N9 n/n Tema 3aHATHA Ipumeuanne| Jaramo |dara dakr
JIaHy

1. |Berumcienue 3HaYeHU OYKBEHHBIX 1 Henensa
BBIPAKCHUI. Bpluncinenue 3HaueHu!
YHCIIOBBIX BBIPA)KEHUII.

2. |HeiicTBus C panOHATbLHBIMU 2 Henens
BbIpaXeHUsAMU. DPOpMyIIbI
COKPAIIEHHOTO YMHOKCHHSI.

3. |Apudmernueckuii KBaapaTHBII 3 Henens
KopeHb. CTeNeHb ¢ palliOHAIbHBIM
1oKa3aresaem

4. |OCHOBBI TPUTOHOMETPUH. 4 nenens
Tpuronomerpuueckue GyHKIUY.
[TpeobOpaszoBanue
TPUTOHOMETPUUYECKUX BhIPAKEHUI

5. [(IIpocreiiiine TpUroHOMETpUUYECKHE S Hezens
yYpaBHEHUSI.

6. |Pemenue TpUroHOMETpUUECKUX 6 Henens
YpPaBHEHU.

7. |3amauu Ha JBMXKEHUE. 3a/1aud Ha 7 Henens
pabory.

8. |3amauu Ha MPOIEHTEHI. 8 Henens

9. |3amauM Ha CIOXKHBIE TPOLEHTBHI. 9 Henens

10. [3agaun Ha KOHIICHTPAIIMIO, CMECH 1 10 wenens
CILJIABBI.

11. (TlonsiTue GyHKIUH. I'paduk 11 nenens
GbyHKIIH.

12. |IIpeobpa3zoBanus rpaguKoB (HyHKIIHHA 12 nenens
I'paduxu smeMeHTapHBIX (GYHKLIUH.
CaoiicTBa QyHKIHIL.

13. [T'eomeTpudeckmii CMBICII 13 Henens
IIPOU3BOJHOM.

14. |MccnenoBanue GpyHKIIUU TPU TOMOIIU 14 nenens
IIPOU3BOJHOM.

15. |TIpsiMble U TJIOCKOCTH B POCTPAHCTBE. 15 nenens
Iepecekaromuecs, napajuieibHble 1
CKpEIIMBAIOIINECS TPSIMBIE.

16. |IlepneHaMKyIApHOCTD U 16 nenens
MapaJuIeTbHOCTD MPSIMBIX U
IIJIOCKOCTEM.

17. |Teopema o Tpex MepHeHIUKYIAPaAX. 17 nenens

18. |MHOrorpaHHuKH: Ipu3Ma, 18 nenens
TapauIesenuIe]], TUpaMua, Kyo.

19. | Tena u moBepXHOCTH BpALICHUS: 19 nenens
IWJIMHJP, KOHYC, Tap U cdepa.

20. | lexapToBBI KOOPAWHATHI HA IUIOCKOCTH 20 nenens
u B ipoctpaHcTse. [loHsTHE BEKTOPA.

21. (Ilromanyu 1 00bEMBI 21 "wenensa




MIPOCTPAHCTBEHHBIX U TIOCKUX (QUTYD.

22. (Iltomanyu 1 00bEMBI 22 "Henena
MIPOCTPAHCTBEHHBIX U TUIOCKUX (QUTYD.

23. |PanmonanbHble HEPABEHCTBA. 23 "enens

24. |3amaun Ha HEPABEHCTBA C 24 wenensa
HECTAHIAPTHBIM YCIIOBUEM.

25. |MeTo/ibl penieHus MoKas3aTelbHbIX, 25 "Henensa
JorapuMUYECKUX U UPPALUOHATHHBIX
HEPABEHCTB.

26. |Mcnonb3oBaHue CBOMCTB U TpauKoB 26 Henens
(YHKIMIA IPU PEIICHUH HEPABCHCTB.

27. |ITmomany 1 00bEMBL 27 uemeins
MPOCTPAHCTBEHHBIX U IUIOCKUX (QHTYD.

28. |Pemenue TecToB U3 COOpHUKA 28 "Henensa




Cnncok ucnosib30BaHHOM JIMTEPATYPHI.
- EI'D 2023. Maremaruka. [Ipodunbsuelii ypoBeHb. 36 BapuaHTOB. THUIIOBBIE
BapHaHTHI K3aMeHAIMOHHbIX 3aganuii / 1.B. Smenko, M.A. BomukeBuy u
np.; moxa pea. M.B. SAmenko. — M. : U3narenbctBo «OKk3ameny, 2023.
- EI'D 2023. Marematuka. ba3zoBblil ypoBeHb. 36 BapuaHTOB. THIOBBIE
BapHaHTHI YK3aMeHAIMOHHbIX 3a1anuii / A.B. Autponos, O.A. Boponuaruna
u 1p.; nox pea. M.B. Amenko. — M. : MU3narenscTtBo «Ik3amen», 2023.

HNHTEpHET-PECYPCHI

1. OTkpeITHIN OaHK 3amay: http:// opengia.ru/

2. O0pa3zoBaTebHbINA MOPTAT IJIs1 MOATOTOBKHU K K3aMEHaM:
http://sdamgia.ru/




