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[losicHuTEeNnbHAA 3alIMCKa

PabGouass mporpamma cocraBiecHa B cooTBerctBun DI'OC, TpeboBaHHMSIMU K
YPOBHIO OCBOEHUSI MPOrpaMMbl (TUYHOCTHBIMHU, METANPEIMETHBIMU U MPEIMETHBIMMU).
JlanHas nporpamMma npeaHazHayeHa s ydamuxcs 9 kiacca. Llenb Kkypca: moJiroToBUTh
00yJaronmxcsi K *TOTOBOM TOCYIapCTBEHHOM aTTECTAIMH 110 MAaTEMATHKE.

Ha 3aHaTHsX BHEYPOUHOU JIEITEIHHOCTH TUIAHUPYETCSl TTOBTOPUTH BCE M3YUCHHBIC
TEeMbI, TOJTOTOBUTHCA K DK3aMEHy. 3aHATHS HalpaBJIeHbl Ha TO, YTOOBI pa3BUTH
MHTEPEC MIKOJIBHUKOB K MPEIMETY, MTO3HAKOMUTh UX C HOBBIMU HJCSIMH U METOJIaMH,
pacIIMpuTh MpeAcTaBiIeHHEe 00 M3y4aeMOM B OCHOBHOM Kypce Marepualie, a TJIaBHOE,
popeniaTth 3aJaHus, AaHAJOTMYHBIE 3aJaHUSIM JIEMOHCTPAIIMOHHOIO BapHaHTa
AK3aMEHAITMOHHOM pabOTHI.

[lenp maHHOTO Kypca: OKa3aHUE WHAUBUIYATbHONM U CUCTEMATHYECKON MOMOIIU
JIEBSITUKIIACCHUKY TIPU TOBTOPEHUU alIreOphbl U T€OMETPHUH .

3aaum Kypca:

1) moAroTOBUTH 00YYAIOIMIMXCS K DK3aMEHaM;

2) 1aTh BO3MOXXHOCTb MTPOaHAIU3UPOBATh CBOM CIIOCOOHOCTH;

3) IOMOYb COPUEHTUPOBATHCS B BbIOOPE MPOGUIIS IS JadbHEUIero o0y4eHusl.

DYHKIMY JIEKTUBHOTO Kypca:

COBEPIIICHCTBOBAHUE HABBIKOB MTO3HABATEIBLHOM, OPraHU3aIlMOHHON AESTEIbHOCTH;

KOPPEKLUS 3HAHUN IO MAaTEMATHKE.

MeTtonbl 1 GopMbI OOyUEHHUS

Jl1st paGoThl € yYalIUMUCS UCTIOIB3YIOTCA CHEAYIoNHe (OopMbI paOOThI: JIEKIIHH,
MpaKTUYECKue paboOThl, TECTUPOBAHUE, BBICTYIUICHHUS C JOKJIQJaMH, COACPKAITUMU
OTYET O BBINOJHEHUH WHIWBHUAYAJbHOIO WM TPYNIOBOTO JIOMAIlHETO 3aJaHusl,
BO3MOXHBI pa3inyHbie (OPMBI TBOPYECKON palbOThl ydaIIUXCS, KaK HampuMmep,
«3aluTa PeleHus», OTYET MO pe3ysibTaTaM «ITOMCKOBOW» pabOThl Ha CTPAHUIIAX KHMT,
KYpHaJIOB, cailToB B MHTepHETE MO yKa3aHHON Teme, HCCIEeN0BaTEIbCKUE PadOThl U
MPOCKTHI.

Conepxxanue Kypca.

Hucia v BBIYUCIICHUS.

Uucna: HaTypaJlbHBIE, palMOHAIbHBIEC, UppalroHanbHble. COOTBETCTBUS MEXIY
YUCJIaMU U KOOPJAWHAaTaMHM Ha KoopAauHaTHOM Jiyde. CpaBHeHue uucen. CranmapTHas
3anuch yucesn. CpaBHEHUE KBAApPATHBIX KOPHEW M pauuoHaIbHBIX uuceln. [loHsaTne
IIPOLICHTA. TekcToBeie 3a1a4u Ha IIPOLIECHTBHI, apoou, OTHOILICHUS,
IPONOPLUOHAIBHOCTh. OKPYTIJIEHUE YHCET.

AnreOpanyeckre BbIpaKeHHUS.

Boipaxkenusi, ToxnaectBa. OOnacte omnpenenenuss Bblpaxkenuil. CocTaBieHue
OYKBEHHBIX BBIpOXXEHMM, MO 3aJayaM Wid 1o 4deprexam. OaHowieHbl. MHOro4eHsbl.
JlelicTBust ¢ OJHOYIIEHAMU U MHOrowieHamMu. POopMyJsibl COKPAIIEHHOIO YMHOMKECHUS.
Paznoxenue MHOrouseHoB Ha MHOXuTeNH. CoOKpallleHHe anreOpandeckux JIpoOei.
[IpeoOpa3zoBaHre YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIINUX KBaIPATHbIE KOPHHU.



YpaBHEHUS, CUCTEMBbI YPABHEHUM.

YpaBHeHuss ¢ omHOM TmepemeHHOW. KBagpatHele ypaBHeHus. VccienoBanue
KBaJpaTHBIX ypaBHEHUH. JIpoOHO-pallMoHalIbHBIE ypaBHEHUS. YPAaBHEHUS C ABYyMS
nepeMeHHbIMU. CUCTEMBbl YpaBHEHUMN. 3a/1au, pellaeMble ¢ TOMOIIBI0 YPABHEHUN WUITH
CHCTEM YPAaBHEHHUI.

HepaBeHcTBa, cUCTEMBI HEPABEHCTB.

HepaBeHcTBa ¢ ogHOM nepemeHHoi. CucTeMbl HEpaBEHCTB. MHOXECTBO pELICHUI
KBaJpaTHOTO HEPABEHCTBA.

[TocnenoBaTEeIbHOCTH U IMIPOTPECCHH.

[TocnenoBarensHocTH. [Iporpeccuu. Pekyppentnsie hopmynsl. 3aauu, pemiaeMbie
C TIOMOIIBIO MPOTPECCHIA.

OyHKIWH.

OyHKIUYU, apryMeHT (PYHKIUU, 001acTh omnpejaesieHus, cBoicTBa Gyukuuii. Hymu
¢byHKIMH. MakcuMmaiabHO€ M MHUHHUMAJIbHOE 3HadeHue. UteHue rpa@ukoB (yHKIIHIA.
OcoOEHHOCTH PACIOJIOKEHUSI B KOOPAMHATHOM IUIOCKOCTU TpauKOB HEKOTOPHIX
GyHKIIMA B 3aBUCUMOCTH OT 3HAYCHUSI TapaMEeTpoOB, BXOASANIMX B (OPMYJIBL.
3aBUCUMOCTb M€Ky BEJIMYMHAMM.

TectoBble 3a1aun.

3amauy Ha OPOIICHTHI, HA JBMKEHHE, padoTy. CocTaBlIeHHE YPaBHEHUM K 3a7ja4aM.

CraTucthka 1 BEpOATHOCTD.

Mopna, menuana, cpeanee apudmerndeckoe. CTaTUCTUUYECKUE XapaKTEPUCTHUKHU.
Pemenue 3amau.

['eomerpuueckue 3anauu.

TpeyroqbHUKH, YETHIPEXYTOJbHUKH. PaBEHCTBO TPEyroJbHUKOB, MOJ00UE.
®opmyisl momaay. [Iponopuuonanbabie 0Tpe3ku. OKPY>KHOCTH. Y TUIbl: BIMCAHHBIE U
LIEHTPaJIbHBIE.

3aiaHus NOBBILIEHHOTO YPOBHS CIOKHOCTH (4acTh 2).

Hrtorosoe 3ausTHE.

TpeOoBaHUs K YPOBHIO TOATOTOBKU yYAILIUXCS.

( Pe3ynbrathl OCBOCHHS Kypca)

JInunOCTHBIE

1. CIIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPHUSTHIO MAaTEMAaTUYECKUX OOBEKTOB,
paccy>XJIeHUM, pEIICHHI 3a1a4, pacCMaTPpUBAEMBbIX TTPOOIIEM;

2. YMEHHE CTPOUTh pEUYEBbl€ KOHCTPYKUMU (YCTHBIE W NHUCbMEHHBIE) C
UCITOJIb30BAHUEM HW3YYEHHOM TEPMUHOJIOTMM M CHUMBOJIMKM, TOHHMAaTh CMBICI
NOCTaBICHHOW 3ajmaud. OCyIIeCcTBIATh NEPEBOJ C E€CTECTBEHHOIO S3bIKa Ha
MaTeMaTHICCKHH 1 HA000POT.

MeranpenmeTHbie

1. YMEHUE [UIAaHUPOBATh CBOKO JIESATENIbHOCTh MPU PEIICHUU Y4eOHBIX
MaTEMaTUYECKUX 3a/lad, BUJETh Pa3IMYHbIE CTPATErHMH pEIICHUs 3a7ad, OCO3HAHHO
BBIOMPATH CIIOCOO pelleHHUS;

2. yMEeHHUE paboTaTh ¢ y4eOHbIM MAaTEMATUYECKUM TEKCTOM (HAXOJIUTh OTBETHI
Ha MIOCTABJICHHbIE BOIIPOCHI, BBIJIESATH CMBICIIOBBIE ()parMeHTHI);



3. YMEHUE MPOBOJAUTH HECII0KHBIE IOKA3aTEIbHbBIEC PACCYKACHHUS, ONIUPAsACh HA
M3yYECHHBIC OIPENEIICHUs, CBOWCTBA, MPU3HAKHU; PACIIO3HABATH BEPHBIC U HEBEPHBIC
YTBEP)KIICHUS, WIIIOCTPUPOBATh MPUMEpPaMU HW3Y4YEHHBIC TIOHATUS W  (PaKTHI;
OIIPOBEPraTh C NOMOIILI0 KOHTPIIPUMEPOB HEBEPHBIE YTBEPKICHUS,

4, YMEHHE JICMCTBOBATh B COOTBETCTBHU C IPEIOKCHHBIM aITOPUTMOM,
COCTaBIIATh HECJIOKHBIC aJITOPUTMBI BRIYUCICHUN U IIOCTPOCHUI;

5. IpUMEHEHUE TPUEMOB CAMOKOHTPOJIS TIPU PEIICHUH YIeOHBIX 3a/1a9;

6. YyMEHHE BHJICTh MaTEMaTHYCCKYIO 3aJady B HECIIOXHBIX IMPAKTHYSCKHUX
CUTYaITUsX.

1. [IpenmeTHbIC

1. BIaJCHUC 0a30BbIM TIOHATHHHBIM ammapatoM II0 OCHOBHBIM pa3zjieiam
COJICpKaHUS;

2. BJIaJICHUEC  HABBIKAMH  BBIUMCICHMM C  HaTypaJdbHBIMH  YHCIIAMH,

OOBIKHOBEHHBIMH W JECATUYHBIMH APOOSMH, IMOJOXKUTEIbHBIMA M OTPUIIATCIbHBIMU
YHCJIaMU;

3. YMEHHE PelIaTh TEKCTOBBIE 3a/1aud apuU(PMETHUECKUM CITIOCOOOM, UCTIOJIb3YsI
pa3JIMuHbIE CTPATETHUHU U CIIOCOOBI PACCyKIACHUS;
4, YCBOGHHME Ha HArJSJHOM YpPOBHE 3HAaHUM O CBOMCTBaX IUJIOCKUX U

MPOCTPAHCTBEHHBIX (UTYp; NPUOOPETEHHE HABBIKOB MX H300paKECHUS; YMEHUE
HCIIOJIb30BaTh TEOMETPUUECKUM SI3BIK JIJIsi OMTMCAHUSI TIPEIAMETOB OKPYKAIOIIETO MUPA;

5. NpUOOpPETEHUE ONbITA HW3MEPEHHs] [JIMH OTPE3KOB, BEJIUYHUH YIJIOB,
BBIYKCIICHUS TUIOMIAJeH U 00bEMOB; MOHUMAHUE HJIEU U3MEPEHUE JIMH IUIOMIAZCH,
00BEMOB;

6. 3HaKOMCTBO C MJAESIMH paBeHCTBa (UTYp, CHUMMETPHUM; YMEHHE
pacrno3HaBaTh U U300pakaTh paBHbIC U CUMMETPUYHBIC (DUTYPHI;
7. yMEHUE TMPOBOJUTH HECJOXKHBIE TMPAKTUUECKHE pPacdEThl (BKIHOYAIONINE

BBIYHCIICHUS C TIPOIIEHTAMH, BBITIOJHEHUE HEOOXOIUMBIX W3MEPECHHA, MUCIIOJIb30BAaHUE
NPUKUJIKHA U OLEHKH );

8. UCIIOJb30BaHUE OyKB IS 3amucu  OOIIMX YTBEpXKIeHUM, dopmy,
BBIPOKCHHIA, YpaBHEHUH; YMEHHUE ONEPUPOBATH MOHATHEM «OYKBEHHOE BBIPAKCHHEC),
OCYIIECTBIISATH DJIEMEHTAPHYIO ACSITENbHOCTD, CBA3aHHYIO C TIOHATHEM «YPaBHCHHEY;

Q. BBITIOJTHCHHUE CTAHIAPTHBIX MPOIEAYP Ha KOOPAMHATHOU IIIOCKOCTH;

10. moHWMaHWE W WCIOJNB30BaHWE WH(MOPMAIUHU, MPEACTAaBICHHOW B Qopme
Ta0JIHII, CTOJIOYATON U KPYTOBOM JUATPAMMBI;

11. yMeHue pemaTh MPOCTEHIIME KOMOMHATOPHBIE 3aaun TepedopoM
BO3MOYKHBIX BApUAHTOB.

12. BBIYUCIUTENIbHBIC HABBIKU: YMEHUE TIPUMEHSTH BHIYUCIUTEIIbHBIC HABBIKU MIPU
pEIICHUH MPAKTHYECKUX 3a/1a4, OBITOBBIX, KYJTMHAPHBIX U IPYTUX pacyeTax.

13. reoMmeTpuyecKue HABBIKA: yMEHHE pacCUUTaTh IUIONIAb, MEPUMETP TpHU
pelICHUH MPaKTHYECKHUX 3a7a4 Ha COCTaBJICHUE CMETHl Ha PEMOHT IMOMEIICHUH, 3a1a9n
CBSI3aHHBIE C JU3ATHOM.

14. aHanM3upoBaTh M OCMBICTUBATh TEKCT 3aJadyH, MOJAEIUPOBATH YCIOBHE C
MTOMOIIIBIO CXEM, PUCYHKOB; CTPOUTH JIOTHUECKYIO IETTOYKY PaCcCyKIECHUN; KPUTHICCKU
OIICHUBATH MOJTYYCHHBIA OTBET;



15. pemaTth 3amauu U3 peaNbHON MNPAKTUKU, HCHOJB3YsS MPU HEOOXOJIUMOCTH
KaJIbKYJISITOD;

16. w3BNEeKaTh HEOOXOAUMYIO HWHGOPMAIMIO €3 TEKCTa, OCYIIECTBIIATH
CaMOKOHTPOJIb;

17 u3Bnekats nHDOpPMAIUIO W3 TAOJUIl U JUATPAMM, BBITOTHATH BBEIYHCICHUS T10
TaOJIMYHBIM JTaHHBIM;

18. BBIIONHATH cOOp WH(MOpPMAIMM B HECIOXHBIX CIydasx, MPEACTaBIATh
uH(dOpMaIUIO B BUJIE TAOIMI] U AUArpaMM, B TOM YHCIIE C MOMOIIbIO KOMIBIOTEPHBIX
IpOrpamMm;

19. cTpouTh pedeBbie KOHCTPYKIINH;

20. uzobpaxkatb reoMeTpuueckre Gurypa ¢ NOMOIIbI0 HHCTPYMEHTOB U OT PYKH,
Ha KJeT4yaTtodl Oymare, BBIUMCIATH IUIOMIAAM (UTYpP, YMETh BBIMOJHSATH PACUEThI MO
PEMOHTY KBapTUPbl, KOMHAThI, y4acTKa 3€MJIU U JP.;

21. BBIIOJHATH BEIYUCIICHUS C PEAIbBHBIMU JAHHBIMU;

22. TpOBOAUTH CIyYalHBIE OSKCIEPUMEHTHI, B TOM 4YHCIE€ C IOMOIIbIO
KOMITBIOTEPHOTO MOJEINPOBAHUSA, HHTEPIIPETUPOBATH UX PE3YJIHTATHI.



KaneHz[apHo-TeMaTqucxoe IIJIAHUPOBAHHUC

Ne | Tema JlaTa o JlaTa
JIaHy dbakty
1 HatypanbHble, palinoHaibHble, UPPaALlMOHAIbHBIE.
2 CoOTBETCTBUS MEXKIY YUCIaMHU U KOOpAUHATAMH Ha
KOOPJIMHATHOM JIyYe.
3 | CpaBHEHHE YHCEIL.
4 | IloHsTue npoIexHTa.
5 | CpaBHeHHE KBaJpaTHBIX KOPHEH W pallMOHAIBHBIX YHCE]L.
6 TexkcToBbIE 3a]]a4K HA MPOIIEHTHI, APOOH, OTHOIICHHUS,
IPONOPIIMOHATIEHOCTD.
7 | OkpyriaeHue yuces.
8 | BeipaskeHwsl, TOXKIECTBA.
9 | OGmacTh onpeaeacHUs BhIPAKCHHM.
10 | CocraBnenue OyKBEHHBIX BBIPAKEHUIA, MO 3a7a4aM WU 110
YepTekKaM.
11 | Opnounensl. MHOTOUNIEHBI. [leficTBUS ¢ OAHOUYICHAMU U
MHOTOWICHAMH.
12 | ®opmyITbl COKPAIIEHHOTO YMHOXCHHUS.
13 | PaznoxeHre MHOTOYJICHOB HA MHOYKHUTEIIH.
14 | CokpatieHue anredOpandeckux JIpooeil.
15 [IpeoOpa3zoBaHue YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX
KBaJIpaTHBIC KOPHHU.
16 | YpaBHeHHs ¢ OHOM MEPEMEHHOM.
17 | KBagpaTHble ypaBHEHHUSI.
18 | MccrenmoBanne KBaJpaTHBIX YPaBHEHUH.
19 | IpoOHO-panMoHagbHbIe YpaBHEHUS.
20 | YpaBHeHUs ¢ IBYMsI IEPEMEHHBIMU.
21 | Cuctembl ypaBHEHUII.
22 | 3amaum, penraeMble ¢ IIOMOIIBIO YPABHCHHUH WA CUCTEM
YpaBHEHUM.
23 | HepaBencTBa c OHON MEPEMEHHOI.
24 | CucteMbpl HEPABEHCTB.
25 MHOK€CTBO pEIICHUI KBAJIPATHOIO HEPABEHCTBA.
26 | ITocnenoBarensHOCTH. [Iporpeccuu. PexyppeHTHbie
dbopmybl. 3a1auu, penaeMple ¢ TOMOIILIO MPOTPECCHH.
27 ITocnenoBarensHocTu. [Iporpeccun. PekyppeHTHbIE
dbopmyel. 3a1aun, penmaeMble C ITOMOIIBIO TPOTPECCHIA.
28 | ®yHKIUHU, apTyMEHT (PYHKIIUH, 00JIACTh OMPECICHHSI,
CBOMCTBA (DYHKIIHIA
29 | 3amauum Ha TPOIEHTHI, HA JBXKEHUE, paboTy. CocTaBieHne

YPaBHEHUH K 3a]1a4aM.




30 | 'eomeTpuyeckue 3ana4u

31 | 'eomeTpudeckue 3a1aqu

32 | 'eomeTpuyeckue 3anauu

33 3a,Z[aHI/I$I IMOBBINICHHOI'O YPOBHA CJIIOKHOCTH

34 | Utorosoe 3aHsITHE.

Cnucoxk auTepaTyphbl:

Komsrua HO.M. m gp. Anrebpa 7, Anrebpa 8, Amnreopa 9 , Mocksa,
«IIpocBemenue.

Kysnenosa JI.B., CyBopoBa C.b. T'ocymapcTBeHHass uWTOroBasi arrecTanus
BBIITYCKHUKOB 9 kitaccoB .Matemartuka. 2019/OUIIN.- M.: Unrtennext Lenatp, 2019

Amenko U.B., CemenoB A.B., 3axapor II.H.. OI'D 9 knacc /M.: M3narenbcTBO
«2x3amen», MITHHMO, 2019

KonecuukoBa T.B., Munaesa C.C. Marematuka. 9 ximacc. TUIIOBBIE TECTOBBIC
3amanud. /M.: 3patenscTBo «DKk3ameny, 2019

JIpicenko @.D. Anrebpa 9 kmacc. Temarnueckue TECThl HJisi MOATOTOBKH K
OI'D.2017/PoctoB-Ha-/ony, M3aaTenscTBo «Jlermon», 2009

JIsiceako ©.P. Marematuka 9 kinacc. IloaroroBka x OI'D-9. 2017/PoctoB-Ha-
Hony, U3narensctBo «Jlermon», 2017
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