IHosicHuTEALHAA 3aANINCKA

Pabouas nmporpamma cocraBieHa B coorBeTcTBUr PI'OC, TpeGoBaHUAMU K
YPOBHIO  OCBOCHHS  MpOrpaMMbl  (JUYHOCTHBIMH, METANpPEIMETHBIMH U
npeaMmeTHbiMu). CornmacHo yueOHoMmy 1uianHy MKOVY Tpaeaunckas OOILI u3
qacTu (POPMHUPYEMBIX YYaCTHHKAMU OOpa30BaTEIbHBIX OTHOIICHUH Ha €ro
OCBOCHHMIO OTBOAUTCS 34 Jaca B I'0Jl, B HeJIearo 1 gac.

JanHas mporpaMma IpeHa3HadeHa Uil yJamuxcs 9 kiacca.

[lens Kypca: MOArOTOBUTH OOYYAIOIIMXCS K WTOTOBOM TOCYIapCTBEHHOM
aTTECTallUM MO0 MAaTEMaTHUKE.

Ha 3ansTusx niaHupyeTcss  MOBTOPUTH BCE€  HM3YYEHHBIE  TEMBI,
MOATOTOBUTHCS K IK3aMEHY. 3aHSITHUsI HAIMlPaBJICHbl HA TO, YTOOBI Pa3BUTh UHTEPEC
IIKOJBHUKOB K TPEAMETY, MO3HAKOMUTh UX C HOBBIMHU HACSIMU U METO/JAaMH,
pacuIMpuTh TpeJCcTaBiIeHUE 00 H3y4yaeMOM B OCHOBHOM Kypce Marepuaie, a
INIABHOE, NPOpElaTh 3aJaHus, AaHAJOTMYHBIE 3aJaHUSIM JAEMOHCTPALMOHHOIO
BapuaHTa »dSK3aMEHAIlMOHHOW paboTbl juisi  mpoBeaenus B 2020  romay
rocyJapCTBEHHOM HWTOTOBOM aTTECTallMM IO MaTeMaThKe OO0ydYarolIuxcs,
OCBOMBIIIMX OCHOBHBIE OO0IIE00pa30BaTEIbHbIE MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBaHusl.

[lens maHHOrO Kypca: OKa3aHWE WHAWUBHUAYAIBHOM W CHUCTEMATHYECKOU
MOMOIIHU JEBATUKIACCHUKY MPU TOBTOPEHUU alIreOpbl U TEOMETPHH .

3agauu Kypca:

1) moaroToBUTH OOYYAIOMIUXCS K DK3aMEHAM;

2) naTh BO3MOXHOCTH MPOAHATM3UPOBATH CBOM CIIOCOOHOCTH;

3) MOMOYb COPUEHTHPOBATHCA B BBIOOPE MPOQPUIIS 17151 AAIbHEUILIEro 00yUYeHHUs.
DyHKIMU Kypca:

O COBEpPIICHCTBOBAHME  HABBIKOB  IMO3HABATEJIbHOM,  OpraHU3alMOHHOMN
JIeSITEILHOCTH,
O KOppEeKIUs 3HaHUW IO MaTeMaTHKeE.

MeTtozsl U hopMbI 00yUEeHHUS

Jlnst paboThl C ydYallUMHCS MCIOJB3YIOTCS cleAyomue (GopMbl pabOTHI:
JEKLIUHU, TpaKTUYecKue paboThl, TECTUPOBAHHE, COAECPKALIUMU OTYET O
BBIIIOJIHEHUH WHIMBHIYAJIbHOTO WJIM TPYIIIOBOrO JJOMAIIHETO 33/1aHUsl, BO3MOKHBI
pa3nuuHble (POpPMBI TBOPYECKOM pabOTHl ydalIuxcs, KaK HampuMmep, «3aliura
pellieHus», OTYET MO pe3ysibTaTaM «IIOMCKOBOI» pabOThl HAa CTPaHULAX KHHUT,
KYpHAJIOB, CaiTOB B MIHTEpHETE 1O yKa3aHHOW TeMe, UCCIIeIOBATENhCKHE PaOOThI
Y TIPOEKTHI.



Crpykrypa Kypca.

[Iporpamma gaHHOW COAEPKUT TpH OJIOKA.

[lepBblil OJI0K COAEPKUT anredpandeckue 3aganusa 1 yactu. OTO 3aJaHM C
BBIOOPOM OJTHOTO OTBETa 4YETHIpEX NPEUIOKEHHBIX BapHAHTOB, C KpPaTKUM
OTBETOM ¥ Ha YCTAaHOBIICHHE COOTBETCTBHS MEXIy OOBEKTaMH JIBYX
MHOKECTB. B 3TOM Oj0Ke mpoBepseTcs BIaJCHHE OCHOBHBIMH allTOPUTMAaMH,
3HaHWE W TIOHMMAaHHUE KIIOUEBBIX DSJIEMEHTOB COACPNKAHMSI: MaTeMAaTUYECKUX
MOHSATHI, WX CBOWMCTB, MIPHEMOB pPEIICHUS 3a/1a4 U Ip., OTpadaThIBAETCS YMEHUE
MOJIb30BAThCs MAaTEMAaTUYECKOW 3alKChlo, peliaTh MaTeMaTHYecKue 3ajadu, He
CBOJSIIMECS K TPSAMOMY MPUMEHEHHIO aIrOpUTMa, a TakKe NPUMEHSTH
MaTeMaTHYeCKHE 3HAaHUS B MPOCTEUIINX MPAKTUYECKUX CUTYaAIUsIX.

Btopoit 650k comepxut reomerpuueckue 3amauun 1 gactu OI'D. B stom
OJIOKE TOBTOPSAIOTCS OCHOBHBIE TE€OMETPHUUYECKHE CBEICHHS U OTpabaThIBacTCs
HABBIK PEIICHUS] TE€OMETPHUECKHUX 3adad. [peTuil OJOK CONEpKUT 3amaHus 2
gacTH. DJTa 4YacTh COJEPKUT 3aJaHUil TIOBBIIIEHHOTO U BBICOKOTO YpPOBHEM
CIO)KHOCTH U3 Pa3IWYHBIX pa3fesioB Kypca MaTeMartukd (2 3amgaHus 10
reoMeTpur, 3 3ajaHus mo anredpe). 3agaHusl HaNpPaBIICHbl HA MPOBEPKY TaKUX
Ka4yeCTB MaTeMaTUYECKOM MOATOTOBKH BBIITYCKHUKOB, KaK:

O YBEpPEHHOE BJIaJICHUE dhopmMaIbLHO-OIIePATHBHBIM anreOpanyecKuM
arnmapaTom;

O YMEHHE PEUIUTh I[UJIAHUMETPUUECKYIO 3ajady, TMPUMEHSIS pa3IndHbIe
TEOPETUYECKHUE 3HAHUS Kypca T€OMETPUH;

O YMEHHE PEIINTh KOMIUIEKCHYIO 3ajJauy, BKJIOUYAIONIYyI0 B ce0s 3HaHUs
13 pa3HbIX TEM Kypca;

O YMEHHE MaTeMaTUYECKU IPaMOTHO U SCHO 3amucaTh pelieHrue, MpUuBoas pu
9TOM HEOOXOJMMBIC TTOSICHEHUS 1 000CHOBAHMUS,;

O BJAJCHUE HIUPOKUM CIIEKTPOM MPUEMOB U CIIOCOOOB PACCYKICHUM.

HToroBoe 3aHsTHE MpeAIoiaraeT MpPOBEACHUE MPOOHOTO0 TECTUPOBAHUS IIO
Marepuasiam EI'D.

Conep:kanue Kypca.
Yucaa v BEIYUCICHUS.

Yucna: HaTypaJibHbIE, pPalMOHAJIbHbIE, UppalHOHAIbHBIE. COOTBETCTBUS MEXKIY
yyucjaaMd W KOOpAMHATaMM Ha KOOpAMHATHOM Jjy4ye. C(CpaBHEHHE YHCEIL
CranpaptHas 3anuchk yucesl. CpaBHEHHE KBAaJpPATHBIX KOPHEW M PALMOHAIBHBIX
yucen. [lonstue npouenra. TekcToBble 3a1a4M HAa MPOLEHTHI, APOOH, OTHOLIEHUS,
IPONOPUHOHAIBHOCTh. OKPYTJIEHHE YHUCEIL.

AuredpanvyecKue BbIPAKECHUS.

Boipaxkenusi, ToxnaectBa. OOnacte omnpenenenus BblpaxeHuil. CocTaBieHue
OYKBEHHBIX BBIpOKEHUW, MO 3agayaM WM 1o 4eprexam. OJIHOYJICHBI.



MHuorounensl. /[ledctBusg ¢ OJHOWIEHAMHM M MHOrowieHamu. DOopmyisl
COKpPAILICHHOI'O yMHOXXEHHMs. Pa3nokeHue MHOTOWIEHOB Ha  MHOXHTEIN.
Coxkpaienue anredpanueckux apoodeit. IIpeoOpazoBaHue YMCIOBBIX BBIPAKEHUH,
COJZIEpIKAIINX KBAAPAaTHBIE KOPHHU.

YpaBHeHus, CHCTEMb]l YPABHECHUH.

YpaBHeHuss ¢ onHouM nepeMmeHHOM. KBanparnele ypaBHeHus. IccnepoBanue
KBaJIPaTHBIX ypaBHEHUU. [[poOHO-paniioOHaNbHbIE YPAaBHEHUS. Y PAaBHEHHUSI C ABYMS
nepeMeHHbIMU. CHCTEMBI ypaBHEHUH. 3aa4i, pelIacMble C IIOMOIIBI0 YPABHEHUN
WJIM CUCTEM YPAaBHEHUM.

HepaBeHcTBa, CUCTEMBI HEPABCHCTB.

HepaBeHcTBa ¢ ogHOM nepeMeHHOo. CucTeMbl HEPABEHCTB. MHOXECTBO pelIEHUI
KBaJPaTHOTO HEPABEHCTBA.

ITocaenoBareJIbHOCTH U Inporpeccum.

[TocnenoBarensHoCTH. [Iporpeccun. Pekyppentnsie (opmysabl. 3aauu, pelaeMble
C IIOMOILBIO IIPOTPECCUH.

DyHKUUH.

@OyHKIMYU, apryMeHT (QYHKIUHU, 001acTh ornpeaesieHus, cBorcTa Gyukiuii. Hymu
dbynkuuu. MakcumanibHO€ W MHHUMalbHOE 3HaueHue. YUtenue rpaduxoB
bynkuuii. OCOOEHHOCTH PACIOJOXKEHHUSI B KOOPJAUHATHOM TIJIOCKOCTU TpaduKOB
HEKOTOpPbIX (YHKIMI B 3aBUCHUMOCTH OT 3HAYEHUS MapaMeTpOB, BXOISAIIMX B
dbopmyIbl. 3aBUCUMOCTh MEXKIY BETUYMHAMMU.

TecTOBBIC 3a/1a4M.

3amayn Ha NPOUEHTHI, HA JBHKeHHe, padory. CocraBiieHHMe ypaBHEHUHl K
3ajga4am.

CrartucTuka 1 BEpOSITHOCTb.

Mopa, Menuana, cpennee apupmerndeckoe. CTaTUCTUUECKUE XapaKTEPUCTHUKHU.
Pemenne 3amau.

I'eomeTpuyeckue 3agauu.

TpeyroibHUKHM, YETHIPEXYrOJbHUKH. PaBEHCTBO TpEyroibHUKOB, MOA0OUE.
@opmynbel  miomany. IIponopunoHanbHble  OTpe3kU. OKpYXKHOCTU.  YTUIBL:
BIIMCAHHBIC U LIEHTPAJIbHBIC.

3a1aHuA MOBBIIIEHHOI'0 YPOBHS CJI0KHOCTH (4acTh2).



Tpeb6oBaHus K YPOBHIO IOATOTOBKY YYALIUXCS.

( Pe3ysabTaTbl 0CBOEHMSI Kypca)

JINUHOCTHBIE

1.

CIIOCOOHOCTH K 3MOIMOHAIBHOMY BOCHPUSITHIO MAaTEMATUYECKUX OOBEKTOB,
paccyXJIeHUM, pelieHnii 3a/1a4, paccMaTpUBaeMbIX PoOIIeM;

YMEHUE CTPOUTH PEYECBBIC KOHCTPYKIHMHU (YCTHBIE W THCHMEHHBIC) C
WCITOJIb30BAHUEM W3YYCHHOW TEPMHUHOJIOTMM W CHMBOJHUKHA, TOHHMATh
CMBICT TIOCTaBJICHHON 3amaur. OCYIIECTBISTh MEPEBOJ C €CTECTBEHHOTO
A3bIKa HA MATEMATUYECKUN U HA00OPOT.

MeTaIIpeI[MeTHLIe

1.

YMCHHUC IIJIaHUPOBATH CBOIO ACATCIBHOCTL IIpU PCHICHHUHN y‘—IC6HBIX
MAaTCMAaTUICCKUX 3aaa4d, BHUACTb PA3JIUMYHBIC CTPATCIrMU PCIOCHUA 3aaad,
OCO3HAaHHO BLI6I/IpaTI> croco0 PCUICHUA,

YMCHHUC pa6OTaTB C yqe6HBIM MAaTCMaTH4YCCKUM TCKCTOM (H&XO,Z[HTI) OTBCTEI
Ha IMOCTAaBJICHHBIC BOIIPOCHI, BBIACISATH CMBICIIOBLIC @paFMeHTBI);

YMEHUE MPOBOAUTH HECIIOKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS, ONTUPAsICh HA
WM3yUYECHHBIC OIPENICIICHUsI, CBOMCTBA, MPU3HAKH, PACIIO3HABATh BEPHBIC U
HEBEPHBIC  YTBEPXKICHUS, WUIIOCTPUPOBAThL MPUMEpPAMU  H3YUYCHHBIC
NMOHATUSL U (PAKTHI; OMPOBEPraTh ¢ MOMOIILI0O KOHTPIPUMEPOB HEBEPHBIC
YTBEPKICHUS,

YMCHHUC ,Z[eI\/JICTBOBaTL B COOTBCTCTBHU C IIPCAJIOKCHHBIM aJI'OPUTMOM,
COCTaBJIATH HCCJIOKHBIC aJITOPHUTMBI BBIUKCJICHUN U HOCTpOCHHﬁ;

IpUMEHEHUE TPUEMOB CAMOKOHTPOJIS TPU PEIICHUN YIeOHbIX 3a/1a4;

YMCHHUC BHACTbL MATCMATHYCCKYIO 3adda4y B HCCIOXHBIX IIPAKTHYCCKHX
CUTyalusiax.

IIpeameTHbIE

1.

BJaJicHHe O0a30BbIM IOHATHHHBIM amlapaToM I10 OCHOBHBIM pa3jeiiaM
COJICPIKAHUS;

BJI1aACHUC HaBBIKaMH BBIUNCJICHUI C HaTypaJIbHbIMHU qucJiiaMu,
OOBIKHOBEHHBIMH M ACCATNYHBIMHA I[p06$IMI/I, IHOJOXUTCIbHBIMHN M
OTPULIATCIIbHBIMHU YN CIIAMU;

YMEHHUE pelIaTh TEKCTOBbIE 3aJ]a4l apU(PMETUYECKUM CIIOCOOOM, UCTIONb3YS
pa3IMyYHbIe CTPATETHUH U CIIOCOOBI PACCY K ICHUS;

YCBOGHHE Ha HArJIAHOM YPOBHE 3HAHUM O CBOWCTBaX IUIOCKHX U
MPOCTPAHCTBEHHBIX (UTYp; MPUOOPETCHHE HABBIKOB WX H300paKCHHUS;
YMEHUE HCIOh30BATh TEOMETPUUECKHUI S3BIK IS OIMUCAHUS TPEIMETOB
OKpY>KaroIIero MUpa,



5. mpuoOpeTeHue OmbITa H3MEPEHUS JUIMH OTPE3KOB, BEJIWYUH YTJIOB,
BBIUKCJICHHS IUTOIIaAeii U 00BEMOB;, MOHMMAHUE HACH HM3MEPEHHE JUIMH
mIomaneii, 00bLEMOB;

6. 3HAKOMCTBO C HJAESIMH paBeHCTBA (QUTYpP, CHUMMETPHUH; YMEHHUE
pacrno3HaBaTh U U300pakaTh paBHbIC U CUMMETPUYHbBIC (DUTYPHI;

7. yMeHuE€ NPOBOAUTH HECIOXHbIE MPAKTUUYECKUE PpACUYETHl (BKIIOYAOIINE
BBIUMCJICHUSI C TPOLEHTAMH, BBIIOJHEHHE HEOOXOJUMBIX HW3MEpPEHU,
WCITOJIb30BAaHUE NPUKUIKU U OLICHKN);

8. ucnosipb30BaHMEe OYKB [UJIsi 3alMMCH  OOIIUMX YTBEPXKIEHUU, (opmyll,
BBIpQXCHHUH, YpaBHCHUW; YMCHHE OIIEPUPOBATH MOHATHEM «OYKBEHHOE
BBIPOKEHHEY», OCYIIECTBILITh DJEMEHTAPHYIO NEATCILHOCTh, CBSI3aHHYIO C
MOHSITUEM «YPaBHEHUEY;

9. BBINOIHECHHUE CTaHIAPTHBIX IIPOLCAYP Ha KOOpﬂHHaTHOﬁ IINTTIOCKOCTH,

10.moHuMaHue W HCIOJb30BaHUWE HH(pOpPMAIIMU, TPEACTAaBICHHOW B Gdopme
Ta0JIHILL, CTONIOYATON U KPYTOBOM AUArpaMMbl;

11.ymenue pemarb NOpoCTEHIIME KOMOWMHATOPHBIE 3aJaud  [epedopoM
BO3MOYKHBIX BAPUAHTOB.

12. BBIYUCIINTEIbHBIE HABBIKH: YMEHHUE MPUMCHSITH BBIYMCIUTEIbHBIC HABBIKH
IpU PEIICHUN MPAKTHYECKUX 3a7a4, OBITOBBIX, KYJIWHAPHBIX H JIPYTHX
pacueTax.

13. reoMeTpuYEeCKHE HABBIKA: YMEHHE PACCUMTATh IUIONMIAb, TIEPUMETDP IPHU
pELICHUM MPAKTHYECKUX 3aJad Ha COCTABJIICHUE CMEThl Ha PEMOHT
MMOMEILICHUH, 3aJ]Ja4i CBSI3aHHBIC C JU3AHOM

14. ¢ mOMOIIBIO CXEM, PHUCYHKOB; CTPOHUTH JIOTHYECKYIO  IIETIOYKY
pacCyXJICeHUI; KPUTHYECKH OIEHUBATh MOJTyYEHHBIN OTBET;

15.pematy 3amaun U3 peaIbHOM MPAKTUKH, UCIOJB3Ysl MPU HEOOXOIUMOCTH
KaJIbKYJISITOD;

16.u3BeKaTh HEOOXOAMMYIO HWH(MOpPMAIMI0O M3 TEKCTa, OCYIIECTBIATH
CaMOKOHTPOJIb;

17.u3BnekaTh HHGOPMAIUIO U3 TAOIHI] U JHArpaMM, BHITIOJHATH BBIUUCIICHHS
10 TAOJIMYHBIM JTAaHHBIM;

18.BbIMONHATE CcOOp HMH(MOpPMAIMUM B HECIOXKHBIX CllydasX, MNPEACTaBIATh
uHpopManio B BUAEC TaOIUIl U JUarpamMM, B TOM YHCJIE€ C MOMOIIBIO
KOMITBIOTEPHBIX IPOrPaMM;

19.cTpouTh pedeBbie KOHCTPYKIUY;

20.u300pakaTh reoMeTpuueckue (urypa ¢ TOMOIIBI0 WHCTPYMEHTOB U OT
PYKH, Ha KJIeT4yaToi Oymare, BBIYHCIATH IUIOMIAAd QUTYP, YMETh



BBIIIOJIHATH PACUYETHI 110 PEMOHTY KBAPTHUPBI, KOMHAThl, Y4acTKa 3€MJIM U
Ap-;

21.BBINOIHATE BEIYMCIICHUS C pC€ajlbHbIMH JaHHBIMH,

22.pOBOANTH CIydyalHbIE DSKCIEPUMEHTH, B TOM YHCJIE C TIOMOIIBIO
KOMIIBXOTEPHOI'0 MOJIEIIMPOBAHUS, UHTEPIPETUPOBATH UX PE3YJILTATHI.

KaneHuapHO-TeMaaneckoe IJIAHUPOBAHUE

Ne | Tema JlaTa o | Jlata (0]
IJIaHy dakry

1 Beengenue. O3HakOMIIGHHE C COJIEpKAHUEM U
MHCTpyKLKEN 1o BbinosiHeHuto OI'D. 3nakoMcTBO
¢ oopasumamu KIMMoB, mnpenHa3zHaueHHBIX IS
poBeJIeHuUs HK3aMeHa B 9 kiacce.

2 HatypanbHble, palinioHaNbHBIE, HppPAIlHOHATLHBIE.

3 COOTBETCTBHSI MEXIY YUCIAMU M KOOPAWHATAMH
Ha KOOPAMHATHOM JIy4Ye.

4 CpaBHEHHE YHCEIL.

5 [TonsiTre npoiieHTa.

6 CpaBHeHue KBaJIPaTHBIX KOpHEH u
paIoHaIbHBIX YHUCET.

7 TekcToBple 3a7ayd  Ha  MPOLEHTHI, JpoOw,
OTHOILICHUSI, TPONTOPLHUOHATIBHOCTb.

8 OxpyrieHue yucen.

9 Bripaxenus, ToxxaecTa.

10 | OGnacth onpeneseHus BEIpaKECHUH.

11 | CocraBneHue  OYKBEHHBIX  BBIPAKEHUH, IO
3ajJjauaM W 110 YepTekam.

12 | OgHOYJIEHEL. MHOTOYIEeHEI. JlericTBus C
OJTHOWIEHAMHU ¥ MHOTOYJICHAMH.

13 | ®opMynbl COKPAIIEHHOTO YMHOXKEHHUS.

14 | Pa3znmoxkeHne MHOTOYJICHOB HA MHOYHUTEIIH.

15 | Cokpaienne anredpandeckux Apooeil.

16 | IIpeoOpazoBanue YUCJIOBBIX BBIpaXCHUH,
COJIepKAIINX KBaIpaTHBIE KOPHH.

17 | YpaBHEHHUS C OHOUN IEPEMEHHOIA.

18 | KBagpaTHble ypaBHEHHUS.




19 | UccnenoBanue KBaApaTHBIX YpPaBHEHU.

20 | dpoGHo-panoHanbHble ypaBHEHUS.

21 | YpaBHeHUs ¢ ABYMsI IEPEMEHHBIMHU.

22 | Cuctemsbl ypaBHEHHIA.

23 | 3agauu, pemaeMble ¢ MOMOIIBIO YpaBHEHUN WIH
CHCTEM YpaBHCHHUH.

24 | HepaBeHcTBa ¢ 0JIHOM EPEMEHHOI.

25 | Cucrtembl HEpaBEHCTB.

26 | MHOXecTBO pelIeHnii KBapaTHOTO HEPABEHCTBA.

27 | [locnenoBaTenbHOCTH. [Iporpeccumu.
Pekyppentnbie ¢opmynbl. 3aaauu, peliaeMble ¢
MIOMOIIIBIO TPOTPECCHUH.

28 | [locnenoBaTenbHOCTH. [Iporpeccumu.
Pexyppentnbie ¢dopmynbl. 3amaud, peliaeMble C
MTOMOUIBIO TPOTPECCUM.

29 | Oynkuuu, — apryMeHT — QyHKIOUH,  00JIacTh
ompeeNeHns, CBOMCTBA (DYHKITHI

30 |3amauu Ha TMPOILEHTH, Ha MABWXKEHHE, padoTy.
CocTtaBiieHHe ypaBHEHHH K 3a7a4aM.

31 | I'eomerpuueckue 3amauu

32 | 'eomerpuueckue 3aqauu

33 | 'eomerprueckue 3a1auu

34 | 3agaHus NOBBIILIEHHOTO YPOBHS CI0KHOCTH
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