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MHOATI'OTOBKA k OI'9 no MATEMATHUKE 9xku.
ITosichuTeabHAas 3anyucKa

PaGouas mporpamma coctaBiena B coorBeTcTBuu ®I'OC, TpeboBaHMSIMU K
YPOBHIO  OCBOEHHS  NpOrpaMMbl  (JUYHOCTHBIMH, METANpPEAMETHBIMU U
npeametHbiMU). CornacHo yueOHomy miiany MKOVY Tpasaunckas OO u3 yactu
(bopMHUpYyEMBIX YYaCTHHUKAMU OOpa30BaTENIbHBIX OTHOLIEHWH HA €ro OCBOEHHUIO
oTBoauTCcs 34 yaca B roj, B Heaenro 1 gac.

I[aHHaSI IIporpamMma npcaHa3Ha4d4CHa IJIs1 y4alnuXca 9 knacca.

[lear Kypca: MOArOTOBUTH OOYYAIOIIMXCS K WTOTOBOM TOCYJapCTBEHHOM
aTTECTaIlMU 110 MaTeMAaTHKeE.

Ha 3aHaTusix I1UlaHUpYeTCS  TMOBTOPUTH  BCE  HW3YUYCHHBIE  TEMBI,
MOJITOTOBUTHCS K SK3aMEHY. 3aHSTHs HAIpPaBJICHbI HA TO, YTOOBI Pa3BUTh UHTEPEC
IIKOJILHUKOB K TPEAMETY, MO3HAKOMUTh HMX C HOBBIMH HJIEIMHU U METOJAMH,
pacHIMpUTh MpeJCTaBIeHUE 00 HM3y4yaeMOM B OCHOBHOM Kypce Marepuaie, a
[JIaBHOE, MpopeniaTh 3aJaHusl, AHAJIOTMYHBIC 3aJaHUSIM JEMOHCTPAIMOHHOIO
BapuaHTa »dK3aMEHAllMOHHOM paboTel miga mnpoBenenus B 2020 romy
roCyJlapCTBEHHOM MTOTOBOM aTTeCcTallud [0 MaTeMaTHKe O0O0yYaroluxcs,
OCBOMBIIIMX OCHOBHBIE 00111€00pa3oBaTebHbIE MPOTrpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHUs.

[lenp maHHOTO Kypca: OKA3aHUE WHIWBUIYAJbHOM M CUCTEMATHYECKOU
MTOMOIIH JACBATUKIACCHUKY MPU MOBTOPEHUM JITeOPhl U TEOMETPUH .

3agauu Kypca:
1) moAroTOBUTH O0YYAIOIIUXCS K DK3aMCHAM;
2) I1aTh BO3MOXKHOCTh TIPOAHAIM3UPOBATH CBOHM CITIOCOOHOCTH;
3) moMOYb COPUEHTUPOBATHCS B BEIOOPE TPOQHIIS IS TaTbHEHIIIEr O
oOyuenus. Dynkuun Kypca:
O COBEPIICHCTBOBAHME HABBIKOB MTO3HABATEILHOMN, OPraHN3aIlMOHHOM

JIeSITCIIbHOCTH;

O KOPPEKLMS 3HAHUM MO MATEMATHUKE.

Mertoasl u hopMbl 0OyUEHUS

JUist paGoThl € ydYallMMHCS HCIOJB3YIOTCS CcleAyromue (opMbl pabOThI:
JeKUUHU, TMpakTUYeckue paboThl, TECTUPOBAHUE, COACPKAIIMMU OTYET O
BBIMIOJTHCHUH WHANBUAYAIBHOTO WM TPYIIIOBOTO JOMAITHETO 33 aHHS, BOZMOYKHBI
pasiauuHbie (POpMBI TBOPYECKOM pabOThl ydaluXcs, Kak HampuMmep, «3aluTa
pEIIeHUs», OTYET MO pe3ybTaTaM «IOMCKOBOW» pabOThl HA CTpPaHWIAX KHUT,



KYpHaJIOB, caliToB B MIHTepHeTe M0 yKa3aHHON TeMe, UCCIeI0BaTeNbCKUE PabOThI
U TIPOEKTHI.



Crpykrypa Kypca.

[Iporpamma gaHHOW COAEPKUT TpU OJIOKA.

[TepBsiii 610K coaepKuT anreOpandeckue 3anaHus 1 yactu. ITo 3aAaHUS C
BBEIOOPOM OJTHOTO OTBETA YETHIPEX MPEITI0KEHHBIX BAPUAHTOB, C KPATKUM
OTBETOM U Ha YCTAaHOBJIEHHE COOTBETCTBUS MEXIY OOBEKTaMU JIBYX MHOXKECTB. B
3TOM OJIOKE TIPOBEPSAETCS BIAJCHUE OCHOBHBIMHM aJIrOPUTMaMH, 3HAHUE H
[OHMMAaHUE KIKYEBBIX JJIEMEHTOB COJEPXKaHUA: MAaTEMaTUYECKUX IOHATUN, MX
CBOMCTB, MPUEMOB PELICHUS 3a7a4 U Mp., OTPadaThIBAETC YMEHUE IMOJIb30BATHCS
MaTEMaTUYECKOM 3alMChIO, pellaTh MaTEMaTUYECKHE 3aJadd, HE CBOIAIIMECA K
IIPSAMOMY IIPUMEHEHUIO aJITOPUTMA, a TAKKE IIPUMEHITh MAaTEMATUUYECKNAE 3HAHUS
B IIPOCTEUINNX MPAKTUYECKUX CUTyaLUsIX.

Bropoit 610k coaepxxut reomerpudeckue 3agaun 1 dactm OI'D. B stom
0JIOKE TIOBTOPSIIOTCSI OCHOBHBIE TE€OMETPUUECKHE CBEICHHUS U OTpabaThIBacTCs
HABBIK PEIICHHUS TEOMETPUUECKUX 3aaad. Tperuil OJOK COMEPXKHUT 3aJaHus 2
4acTU. OJTa 4YacTh COJCPKUT 3aJaHUl TOBBIIIEHHOIO M BBICOKOTO YPOBHEH
CJIOKHOCTH M3 PA3JIMYHBIX Pa3/IeNIOB Kypca MaTeMaTHKu (2 3a1aHusl 0 TEOMETPUH,
3 3aganus mo anreOpe). 3ajaHus HaANpaBJieHbl HA MPOBEPKY TAKUX KadecTB
MaTeMaTU4YECKOW MOATOTOBKHU BBIITYCKHUKOB, KaK:

O yBEpEHHOE BiajicHue (hOpMaIbHO-ONEPATUBHBIM alTreOpandecKum
anmapaTom;

O yMEHHE PEIINTh TUTAHUMETPUUYECKYIO 3a/1auy, IPUMEHSS pa3TUIHbIC
TEOPETHUECKHE 3HAHUS Kypca T€OMETPHH;

O YMEHHE PeIIUTh KOMIIEKCHYIO 3a/1a4y, BKJIOUAIOINIYIO B ceOs 3HAHHUS U3
Pa3HBIX TEM Kypca;

O YMEHHE MaTeMaTHYCCKH IPaMOTHO M SICHO 3aIlKcaTh PEIICHUE, TPUBOIS TIPU
9TOM HEOOXOJIMMEIE IMOSICHEHHSI 1 000CHOBAHUS;

O BIIQJICHUE IMUPOKHUM CIIEKTPOM IPHUEMOB M CIIOCOO0B PaCCy IACHUM.

HroroBoe 3aHsTHE mpennoiaraer MpPoOBEACHUE NPOOHOTO TECTUPOBAHMS TIO
marepuanam EI'D.

Conep:xkanue Kypca.
Yuciaa v BLIYUCJICHUS.

Uucna: HaTypalibHbIEe, pallMOHANIbHbIE, UppalMoHaibHbie. COOTBETCTBUS MEKIY
yucjiaMd U KOOpPJWHATAMU Ha KOOpAMHATHOM Jyde. CpaBHEHHE YHCEl.
CrangaptHas 3anuch uncena. CpaBHEHHUE KBAJIPATHBIX KOPHEW M pallMOHAIBHBIX
yucen. [lonstue nporeHta. TeKCTOBBIE 3aa4 HAa MPOILICHTHI, APOOH, OTHOIICHUSI,
MPONOPLUHOHAIBHOCTh. OKPYTIIEHHE YHUCEIL.

AJiredpanvecKue BbIPAKEHUS.

Boipaxkenusi, ToxnaectBa. OOmactb omnpeneneHus BbipaxkeHuil. CocTaBlieHHE
OYKBEHHBIX BBIPQXXECHHM, 110 337ja9aM WK 1o yepTekam. O THOUICHEI.



MHorounensl.  [lelictBug ¢ OmHOWIEHaMH UM MHoOrowieHamu. @Dopmyssl
COKpPAIlCHHOI'O0 yMHOXXEHMs. Pa3jnokeHne MHOTOWICHOB HAa  MHOXUTEIIH.
Coxkpaiuenue anredpanueckux apobeil. IIpeodbpazoBaHue YMCIOBBIX BBIPAXKEHUH,
COZIEpIKAIINX KBaJAPaTHbIE KOPHMU.

YpaBHeHuUs, CHCTEMbl YPABHEHUI.

YpaBHeHuss ¢ oxHoOW mnepemeHHoM. KBaaparaele ypaBHenus. lccnenoBanue
KBaJIpaTHBIX ypaBHEHUH. /[poOHO-paliMOHaIbHbIE YPABHEHUS. Y PABHEHHUS C IBYMS
nepeMeHHbIMU. CHCTEMBI ypaBHEHUI. 3afaqy, pelaeMble ¢ IIOMOIIBK YPABHEHUN
WJIM CUCTEM YPABHEHUM.

HepaBeHncTBa, cucTeMbl HEPABEHCTB.

HepasenctBa ¢ ogHoi#t nepeMeHHON. CUCTEeMBbl HEpAaBEHCTB. MHOKECTBO PELICHUI
KBaJIpPATHOTO HEPABEHCTBA.

IMocaenoBaTeIbHOCTH U MPOTPECCHN.

[TocnenoBarensHocTH. [Iporpeccuu. Pekyppentnsie hopmysbl. 3aauu, pemiaeMbie
C TIOMOILBIO POTPECCUN.

DOyHKUMH.

OyHKIMH, apryMEHT (QYHKIUHU, 00J1aCTh OnpeneieHus, cBoiictBa pynkuuid. Hymu
¢yHkuuu. MakcuManbHO€ W MHHMMallbHOE 3HaueHue. Yrtenue rpadukos
¢ysxuuid. OCOOEHHOCTH PaCHOJIOKEHHSI B KOOPAUHATHOW IJIOCKOCTU TpaduKOB
HEKOTOPbIX (YHKIMH B 3aBUCMMOCTH OT 3HAUYEHHUs MapaMeTpoB, BXOISIIHUX B
(dopMyibl. 3aBUCUMOCTD MEXK1Y BEJIUYUHAMM.

TecToBBIC 3a12a4M.

3ajaun Ha NPOUEHTHI, HA ABHKeHHe, padory. CocTaBiieHHMe yYPaBHEHHMH K
3aJavyam.

Cratuctuka u BCPOATHOCTD.

Mopa, meauana, cpeaHee apudmerndeckoe. CTaTUCTUYECKHE XapaKTCPHUCTHKH.
Pemenue 3anau.

I'eomeTpuyeckue 3agavu.

TpeyronbHUKH, YETBIPEXYTOJIbHUKH. PaBEHCTBO TpEYroJibHUKOB, MOJ00UE.
@opmynbel  miomanu. IIponopunoHanbHble  OTpE3KU. OKpPYXKHOCTH.  YTUIBL:
BIIMCAHHbBIE U LICHTPAJILHBIE.

3a1aHu MOBBILIEHHOT0 YPOBHS CJI0KHOCTH (4aCTh2).



TpeGoBanusi K yPOBHIO MOATOTOBKH YYAIINXCH.

( Pe3ysabTaThbl 0CBOCHHS KypCa)

JIn4HOCTHBIE

1.

CIIOCOOHOCTH K AMOLIMOHAJILHOMY BOCIPUSATHIO MaTEMaTHUYECKUX OOBEKTOB,
paccyXJIeHUM, peICHU 3a/1a4, pacCMaTpUBaEMbIX TPOOIIEeM;

YMEHHE CTPOUTh pEUYEBbIe KOHCTPYKIHMU (YCTHBIE M MHUCHBMEHHBIE) C
UCTIONb30BAaHUEM H3YYCHHOW TEPMHUHOJOTUH W CHMBOJIMKHM, TIOHHMATh
CMBICT TIOCTaBJICHHOM 3amaun. OCyIIECTBIATh MEPEBOA C €CTECTBEHHOTO
s3bIKa HA MaTEMAaTUYECKUN U HA000POT.

MertanpeaMeTHbie

1.

YMEHHUE IUIAHUPOBATH CBOIO JESATENBHOCTh IPU PEUICHUH Y4YEOHBIX
MaTeMaTUYeCKUX 3a/ay, BHUJIETh pa3JIMUYHbIE CTpATerMu peUIeHMs 3anad,
OCO3HAaHHO BBIOMPATH CIIOCOO PEIICHNUS;

YMCHHUC pa6OTaTI> C y‘{e6HI>IM MAaTCMaTHYCCKHUM TCKCTOM (H&XOI[HTI) OTBCTHI
Ha IIOCTABJICHHBIC BOIIPOCHI, BBIACIIATE CMBICIIOBLIC (bpaFMGHTBI);

YMEHHE IIPOBOJIUTH HECIIOKHBIE JOKA3aTEIIbHBIE PACCYKICHUSA, ONIUPAsACh Ha
U3YYEHHBIC OIIPENEIICHUs, CBOMCTBA, IPU3HAKHU; PACIIO3HABATh BEPHBIE U
HEBEPHBIE  YTBEPXKACHUSA; WUIKOCTPUPOBATh NPUMEpPAMHU  HM3YUYEHHBIE
MOHATUS M (PaKThl; OMPOBEPraTh C MOMOIIbID KOHTPIPUMEPOB HEBEPHBIE
YTBEPXKICHUS,

YMCHHUC I[GI?ICTBOB&TB B COOTBCTCTBHH C IIPCHAIIOKCHHBIM aJITOPUTMOM,
COCTABJIATh HCCJIOKHBIC aJITOPUTMEIL BBIYHCJICHUN U HOCTpOGHHfI;

MpUMEHEHNE TPUEMOB CAMOKOHTPOJIS NP PEIICHUH YYeOHbIX 3a/1a4;

YMCHHEC BUACTb MATCMATHYCCKYTO 3a1da4y B HCCJIOKHBIX ITPAKTHYCCKHUX
CUTyaluiax.

IIpeameTrHbIe

1.

BJaJicHUE 0a30BBIM IMOHATUHHBIM aliapaToM II0 OCHOBHBIM pa3zciiaM
COJICPIKAHUS;

BJIaACHUC HaBbIKaMH BBIUMCJICHU I C HaTypaJIbHbIMHU qucJiiaMy,
OOBIKHOBEHHBIMH U ACCATNYHBIMHA I[p06$IMI/I, IHOJOXUTCIbHBIMHN U
OTPULATCIIBHBIMHU YU CJIAMU;

YMEHHE pelIaTh TEKCTOBBIC 33]a4l apU(PMETHUECKUM CIIOCOOOM, UCTIOJB3YS
pa3MyHbIe CTPATETUU U CIIOCOOBI paCCyKICHHUS,

YCBOEHME HA HArJAHOM YPOBHE 3HAHUM O CBOMCTBax IUIOCKUX M
OPOCTPAHCTBEHHBIX (UTYp; MNPUOOpPETEHHWE HABBIKOB WX H300paKeHUS;
YMEHHUE HCIOJIb30BaTh T€OMETPUUYECKHUM S3bIK JJI ONUCAHUSA MNPEIMETOB
OKPYXKaIOILIEr0 MUPA;



5. mpuoOpeTeHrue OmnbITa HU3MEPEHHUS JJIMH OTPE3KOB, BEJIWYWH YIJIOB,
BBIYUCJICHUS TUIOManed M OOBEMOB; MOHMMAHUE HACU HU3MEpPEHUE JJIUH
IJIoIael, 00bEMOB;

6. 3HaKOMCTBO C UJESIMU PaBEHCTBA (QUTYDP, CHMMETPHH; YMEHHUE
pacno3HaBaTh U U300pakaTh paBHbIC U CUMMETPUYHbBIEC (DUTYPHI;

1. YMCHHUC IIPOBOJIHUTHL HCCIOKHBIC IIPAKTHYCCKHC paC‘IéTI)I (BKJII-O‘I&I-OHII/Ie
BBIYUCJICHHUA C TIIPOLCHTAMH, BbIIIOJIHCHUC HCO6XOI[I/IMI)IX HBMCpeHI/Iﬁ,
HCIIOJIB30BAHNC IIPUKUAKU U OHCHKI/I);

8. ucmnosip3oBaHWe OyKB I 3alMCH  OOIIUMX YTBEPXKIEHUU, (opMyII,
BBIPQXXCHUI, ypaBHCHHUW; YMEHHE OIEPHPOBATh TOHATHEM «OYKBEHHOE
BBIPOKEHHE)», OCYIICCTBISITh DJEMEHTAPHYIO NEATeILHOCTh, CBSI3aHHYIO C
MTOHSATHEM «YPaBHEHHUCY;

9. BBINOJHEHHUE CTaHIApPTHHBIX IMPOLCAYP Ha KOOpI[HHaTHOﬁ IITTIOCKOCTH,

10. noHMMaHUe U UCTIOIb30BaHUE UH(POPMAIUH, IPEACTABICHHON B (popme
Ta0JINIL, CTOJIOYATON U KPYTOBOM JUArpaMMBbl;

11. ymenue pemath mpocTeiime KOMOMHATOPHBIE 3a]]a4H IIepedopom
BO3MOKHBIX BAPUAHTOB.

12.BBIYMCINTEIbHBIE HABBIKUA: YMEHHUE MPUMEHSATHh BBIUYUCIUTEIbHBIC HABBIKU
IpU PELICHUH MNPAKTHYECKUX 3a7ad, OBITOBBIX, KYJIMHAPHBIX M JAPYTHUX
pacyerax.

13.reoMeTpuYeCKe HABBIKHM: YMEHHE pPAacCUMTATh IUIONIA[b, MEPUMETP IPHU
pEIIEHNM TMPAKTUYECKUX 3a7ad Ha COCTABJICHUE CMEThl Ha PEMOHT
MMOMEILICHUH, 3a/1a4i CBSA3aHHBIC C JU3aMHOM

14.c noMOUIBIO0 CXEM, PUCYHKOB; CTPOUTH JIOTHUECKYIO LIEMIOYKY PACCYKICHUM;
KPUTUYECKU OLIEHUBATh ITOJYYEHHBIA OTBET;

15. pemate 3amayu U3 peaibHOW MPAKTUKH, UCIONB3Ys NMPU HEOOXOIUMOCTH
KaJIbKYJISTOP;

16. wu3Bnekarb HEOOXOIMMYIO HWH(MOPMAIMI0O U3 TEKCTa, OCYIIECTBIAThH
CaMOKOHTPOJIb;

17. u3Bnekars nHGOPMALIUIO U3 TAOJIUIl U JUATPAMM, BBITOJHITH BBIUYMCICHUS
10 TAOJTUYHBIM JAHHBIM;

18. BBIMONHATH COOp HMH(POPMALUA B HECIOXKHBIX CIy4asix, MPEACTABISTH
uHdopmalio B BUJE TAOMUI M JMarpaMMm, B TOM YHCIE C IMOMOIIbIO
KOMITBIOTEPHBIX IIPOIPAMM,;

19. cTtpouTh pedeBbIE KOHCTPYKIINH;



20. uzoOpakaTh reomeTpuyeckue ¢Gurypa ¢ MOMOIIBI0 MHCTPYMEHTOB U OT
PYKH, Ha KJI€T4aToi Oymare, BBIYUCIATD IUIOMIAAN GUTYD, YMETh



BBIIIOJIHATD paCd€Thl I10 PEMOHTY KBAPTHUPbI, KOMHAThI, y4aCTKa 3E€MJIU U
Ap-;

21. BBITIOJIHATH BHIYKUCIICHUS C PCAJIbHBIMU JaHHBIMH

22. IIPpOBOJHUTH cnyqaﬁHHe 9KCIICPUMCHTEI, B TOM YHUCJIC C IIOMOIIBIO
KOMIIBIOTCPHOT'O MOACINPOBAHUA, HHTCPIIPECTUPOBATDL NX PC3YJIbTATHI.

KanengapHo-temaTu4eckoe NJiaHUPOBaHUE

Ne | Tema Jlara o | [Jara 1o
IIaHy dakry

1 Beenenue. O3HakOMJIEHHE C COJEpP)KAaHHEM U
MHCTpYKIMEN no BeinoHeHuto OI'D. 3HakoMCTBO
¢ obpasuamu KMMoB, npenHa3HaueHHBIX IS
IIPOBEACHUS DK3aMeHa B 9 Kitacce.

2 HatypanbHble, palinoHaIbHBIE, HppPAI[HOHATBLHBIE.

3 CooTBeTCcTBUSA MCXKAY YHCJIaMU 1 KOOpAWHATaAMHU
Ha KOOPpJAWHATHOM JIy4cC.

4 CpaBHeHue uncen.
5 IlonsTHE MTpOLIEHTA.
6 CpaBHeHue KBaJIpaTHBIX KOpHeH u

palrOHAJIBbHBIX YHUCCII.

7 TekcToBble 3ajlauyd Ha MPOIEHTHI, JIPOOH,
OTHOILIEHUS, TPONTOPIIUOHATIBHOCTb.

8 Oxpyrienue yucen.

9 Bripaxenus, ToxxaecTa.

10 | ObnacTh onpezeneHus BbIPaKEHUN.

11 | CocraBnenue  OyKBEHHBIXBBIPAKECHU, 1o
3a/layaM WJIU 110 YepTexKaM.

12 | OgHousIeHBI. MHOro4JICHHI. JlericTBus C
OJTHOWJIECHAMH U MHOTOYJICHAMHU.

13 | ®opmysbl COKPAIIEHHOTO YMHOXCHHSL.

14 | PasznoxeHue MHOTOUYIEHOB HA MHOXUTEIIH.

15 | Cokpamienue aredpandecKkux apooeii.

16 | IIpeoOpazoBanue YHCIIOBBIX BBIPAYKEHUH,
COJIepKAIINX KBaIpaTHBIEC KOPHH.

17 | YpaBHeHus ¢ OJTHOM TIEpEMEHHOM.

18 | KBanmpartneie ypaBHEHUS.




19

HccenenoBanue KBaApaTHBIX YPAaBHEHUM.

20 | Ipo6HO-parmoHaIbHbIC YPaBHCHHS.

21 | YpaBHEHUS C IBYMS MTEPEMEHHBIMH.

22 | CucteMbl ypaBHEHUH.

23 | 3agaum, pernraeMbie ¢ TIOMOIIBIO0 YPAaBHEHUH UITH
CUCTEM ypaBHEHUM.

24 | HepaBeHCTBa ¢ OHOM MEPEMEHHOM.

25 | CucteMbl HEpaBEHCTB.

26 | MHOXeCTBO pelieHri KBaI[paTHOTO HEPABEHCTBA.

27 | IlocnemoBaTeTbHOCTH. [Iporpeccumu.
Pexkyppenthbie (opmyinbl. 3amauu, perniaemble C
MTOMOUIBIO TPOTPECCUM.

28 | [locrnenoBaTeIbHOCTH. [Iporpeccumu.
Pexyppentnbie gopmynbl. 3amauu, perniaemble C
MTOMOUIBIO TTPOTPECCUM.

29 | ®yHKkMM,  apryMeHT  (YHKIIHH, o01acThb
ompeeNeHns, CBOMCTBA (HYHKITHI

30 | 3agaun Ha MPOIEHTHI, HAa JBFMXKCHHE, padoTy.
CocraBieHrue ypaBHEHH K 3aa4aM.

31 | 'eomeTpuueckue 3a1auu

32 | 'eomeTrpuueckue 3a1auu

33 | 'eomeTpuueckue 3aaaun

34 | 3amaHus MOBBIIICHHOTO YPOBHS CJIIOKHOCTH
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