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YpoBeHb u3yyeHus1 Kypca: 0a30Bblil

IIporpamMmbl, Ha 0OCHOBE KOTOPBIX pa3padorana padouyasi nporpamma:
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IMosicuuTeIBLHAS 3aIMCKA

[Tporpamma mpenHasHaueHa i ydarmmxcs 9 kiacca. Pa3paboTka JaHHOTO Kypca 0OyclioBiieHa
OTCYTCTBHEM B Kypce areOpbl U TeOMETPHH 9 Kilacca TeM, paCCUNTaHHBIX Ha MOBTOPEHHUE MaTeMaTHKH 5-
9 KJIaCCOB B IIOJIHOM OOBEME.

[Ipu orbope coaepx)aHHUi NTPOTPaAMMbI HCIOJB30BAHBI  OOLIETUNIAKTUYECKUE IPUHIIMIIBL:
I[OCTYHHOCTI/I, HpeCMCTBeHHOCTI/I, HpaKTI/IquKOﬁ HaHpaBHeHHOCTI/I, yqéTa I/IHI[I/IBI/II[yaJIbHBIX CHOCO6HOCTCI>’I
u nocuinbHOCcTH. llpm peammsanuu  coxepKaHus NPOrpaMMbl  YYHUTBIBAIOTCS  BO3PACTHBIE H
WH/IMBUYaJIbHBIC BO3MOXXHOCTH MTOJPOCTKOB, CO3AIOTCS YCIOBHS ISl YCIEITHOCTH KaXI0T0 PeOEHKA.

Heab kypca: 0000IINUTE U CHCTEMATU3UPOBATh 3HAHKS yUAIMXCA 10 BCEM pa3jeiaM MaTeMaTHKH

¢ 5 mo 9 knaccel, IOATOTOBUTH K YCIIELIHON cAaue IK3aMEeHa.
3agauu Kypca:

e dopmMupoBaTh 00IIME YMEHUS U HABBIKH 110 PEIICHUIO 33/1a4 U
IIOMCKY TUX PEILICHUMN;

e Pa3BuBaTh JOTMYECKOE MBIIUIEHUE YUAIIUXCS;

e (Oka3arh IOMOIIE B IOATOTOBKE K craue [THA;

e JlaTb BO3MOXXHOCTh IIPOAHAIM3UPOBATH CBOM CIIOCOOHOCTH;

e BocnurtsiBaTh 11e€yCTPEMIIEHHOCTh UM HACTOMYMBOCTD P PELLICHUH 3a/1a4.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 Kypca.

JInyHOCTHBIE

1. cmocoGHOCTP K SMOLMOHATIHLHOMY BOCHPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, PpACCYXKICHHH,
peLIeHMi 3aj1au, paccMaTpUBaEMbIX MIPO0OIIEM;

2. yMEHHE CTPOWUTH peueBbIe KOHCTPYKIMHU (YCTHBIE U MUCHMEHHBIC) C MCIIOJIIb30BAaHUEM H3YyYCHHOUH
TEPMHMHOJIOTMM ¥ CUMBOJIMKM, TIOHMMAaTb CMBICH IIOCTaBJIECHHON 3agaud. OCYyIIECTBIATh IEPEBOI C
€CTECTBEHHOI'O 513bIKa HA MAaTEMaTU4YECKUI 1 HA00OPOT.

MeTanpeaMeTHbIe

1. ymeHMe mIaHUPOBATH CBOIO JIEATEIBHOCTh NP PEUICHUH Y4EOHbIX MaTeMaTUYEeCKUX 3a/a4, BUJETh
pas3JInYHbIe CTPATETUU PELIeHUs 3a1a4, OCO3HAaHHO BBIOMPATh CIIOCO0 peLIeHMS;

2. yMmeHHe paboTaTh C y4eOHBIM MAaTEeMAaTHYECKUM TEKCTOM (HAaXOJUTh OTBETHl HA ITOCTABIICHHBIC
BOIIPOCHI, BBIJIENISATH CMBICIIOBBIE (DparMeHTHI);

3. yMEHHE TIPOBOJHUTH HECIIO)KHBIC JOKa3aTeNbHbIE pPACCYKICHHS, ONHUPasCh Ha W3yYCHHBIE
OIpElIETICHUs, CBOWCTBA, IIPU3HAKHU; PACIIO3HABATh BEPHBIC U HEBEPHBIC YTBEPKICHUS; ULUIIOCTPUPOBATH
npUMepaMu HM3y4eHHbIE MOHATHS M (AKThI; ONpPOBEPraTb C IOMOIIBI0O KOHTPIPUMEPOB HEBEPHbBIE
YTBEPKICHHUS;

4. yMeHHe JEeWCTBOBaTh B COOTBETCTBHM C MPEIOKEHHBIM aTOPUTMOM, COCTAaBISATh HECIIOXKHBIE
aJITOPUTMBI BBIYUCIICHUIN U IIOCTPOCHMUIA;

5. TNpUMEHeHHue NPUEMOB CAMOKOHTPOJISI IPH PELIEHUH Y4eOHBIX 3a/1ay;

6. yMeHHue BUJETh MAaTEMATUYECKYIO 33/1a4y B HECTIOXKHBIX IPAKTUYECKUX CUTYyalUsIX.

IIpeamerHsbie

1. BnageHue 6a30BBIM MOHSATHIHBIM almapaToM MO OCHOBHBIM pa3JieiaM COAepKaHUs;

2. BJaJieHHE HAaBBIKAMH BBIYUCICHHH C HATypaJllbHBIMU YHCIAMH, OOBIKHOBEHHBIMU U JECSITUYHBIMU
JIpO6$IMH, MMOJIOKHUTECIBHBIMHA 1 OTPHULATCIIbHBIMHA YU CIIAMU,

3. yMEHHe pemarh TeKCTOBbIE 33/1a4M apU(PMETHIECKUM CIIOCOOOM, UCIIONB3Ys pa3IMyHble CTPATETHH
U CIOCOOBI pacCyXACHHUS;

4. ycBOEHME Ha HArJIAJHOM YpPOBHE 3HaHMH O CBOMCTBaX IUIOCKUX U TNPOCTPAHCTBEHHBIX (UIYp;
NpUOOpETEeHNE HABBIKOB UX HM300pa’KEHUS; YMEHHUE HCIOJIb30BATh T€OMETPUUYECKUI SA3BIK IS ONHCAHUS
IPEMETOB OKPYXKAIOILIETO MUPA;



5. mpHOOpEeTeHHE OIbITa W3MEPEHHUs JUIMH OTPE3KOB, BEIUYMH YIJIOB, BBIYUCICHUS IUIOIIAACH WU
00BbEMOB; TOHUMAaHKE UJIEN U3MEPEHHE AJUH IIJI0IIaei, 00bEMOB;

6. 3HAKOMCTBO C HJESIMH DPaBEHCTBa (PUTYp, CHMMETpPHM; YMEHHE paclo3HaBaTh U H300pakaTh
paBHbIE U CUMMETPHUUYHBIE PUTYPBI;

7. yMeHHE TIPOBOAMTH HECIIO)KHBIE MPAKTUYECKHE pacy€Thl (BKIIOYAIOMIME BBIYUCICHUS C
IPOLIEHTAaMH, BBIIIOJIHEHHE HEOOXOAUMBIX U3MEPEHUH, UCII0JIb30BaHUE IIPUKUIKU U OLIEHKH);

8. wucnonbp3oBaHuE OYKB JJIs 3aITUCH OOLIMX YTBEPXKACHUH, POPMYII, BRIpOKEHHH, ypaBHEHU; yMEHHE
ONEpUPOBATH TIOHATHEM «OYKBEHHOE BBIPQXKEHUE», OCYLIECTBIATh D3JIEMEHTapHYIO JESITEIbHOCTb,
CBSI3aHHYIO C TIOHSTHEM «ypaBHEHHUEY;

9. BBINOJIHEHUE CTAHIAPTHBIX MPOLEAYP Ha KOOPAMHATHON INIOCKOCTH;

10. nmoHumaHue W HCHONB30BaHWE WH(POpPMAINU, MPEACTABICHHOW B (opme Tabnui, crondyaToil u
KPYrOBOM JIMarpaMmsl;

11. ymenwue pemath MpocTeiilrne KOMOMHATOPHBIE 3a/1a4u IepeOOpOM BO3ZMOKHBIX BapUAHTOB.

12. BBIYMCIUTENIbHBIE HAaBBIKA: YMEHHUE IPUMEHATh BBIYMCIUTEIbHBIE HABBIKH pU pELICeHUU
NPAaKTUYECKUX 3a/1a4, OBITOBBIX, KYJIMHAPHBIX U IPYTUX pacyeTax.

13. reomeTpuyeCcKre HABBIKUA: YMEHHUE PAcCUMTATh IUIOIIA]b, IEPUMETP IPU PEIICHUH MPAKTUUYECKUX
3aJa4 Ha COCTABJICHHUE CMETHI HA PEMOHT ITOMEIEHHH, 33714l CBSI3aHHbIE C IN3aHOM.

14. aHanmu3upoBaTb M OCMBICIMBATh TEKCT 3aJauyd; MOJEIMPOBATH YCIOBHE C IIOMOILBIO CXEM,
PHUCYHKOB; CTPOUTH JIOTHUYECKYIO [ETIOUYKY PACCYKACHUN; KPUTUIECKU OLIEHUBATH OJTYYCHHBIH OTBET;

15. pewath 3aa4n U3 peaNbHOM MIPAKTUKH, UCIIONIB3YS IPH HEOOXOAMMOCTH KalIbKYJISTOD;

16. u3BICKaTH HEOOXOAMMYIO HH(POPMAIIHIO U3 TEKCTa, OCYIIECTBISATH CAMOKOHTPOJIb;

17 u3Bnekars MHGOPMALIUIO U3 TaOJIUI] U JUarpaMM, BBIIOIHATE BBIYMCICHUS IO TaOJIMYHBIM JIaHHBIM;

18. BBINOIHATH COOp MHPOPMALIUU B HECIOKHBIX CIy4asiX, IPEACTaBIATh HH(POPMALIUIO B BUJIE TAOIULL
U luarpamMm, B TOM YHUCJIE C TIOMOIIBIO KOMIIBIOTEPHBIX IIPOrpamm;

19. ctpouthb peueBble KOHCTPYKIINH;

20. n3o6paxxaTh reoMeTpuyecKkre (pUrypa ¢ HOMOIbI0 HHCTPYMEHTOB U OT PyKH, Ha KjeT4aToil Oymare,
BBIYUCIISITH TUIOMAAN (QUTYP, YMETh BBIIIOJIHITH PACYEThI 10 PEMOHTY KBAPTHPBI, KOMHATHI, y4acTKa 3eMJIH

u ap.;
21. BBIIOJIHATH BEIYUCICHUS C pCaJILHBIMU JAHHBIMHA
22. IMPOBOAUTD CHy‘I&fIHLIC OKCIICPUMCHTBI, B TOM 4YHCJIC C I[IOMOLIbIO KOMIIBIOTCPHOI'O

MOJEIINPOBAHUS, UHTEPIPETUPOBATH UX PE3YJIbTATHI.

CoaepixkaHue nporpaMmbl

1. Bgeaenue (2 4)

2. Yucaa v BbraucjaeHus (2 4)
Uucna: HaTypaibHbIe, palliOHAIbHBIE, UppalluOHATbHBIE. COOTBETCTBHS MEX]y YUCIAMU U

KOOpAWHAaTaAaMU Ha KOOPANHATHOM JIy4e. CpaBHeHI/Ie YUCCII. CTaHI[apTHaH 3aIllMCh YUCCII. CpaBHeHI/Ie
KBaJApaTHBIX KOpHeﬁ " palluOHAJIbHBIX YUCEII. [TonsTue IIPOLCHTA. TekcToBbIC 3a7a4H HA IMPOLCHTEI,
I[pO6I/I, OTHOIICHHS, TPOTIOPIIHMOHAIIbHOCTD. OprrJ'IeHI/Ie YHUCCII.

3. Aaredpanyeckue BoIpaxeHus (2 9)
Beoipaxkenus, Toxzaectsa. O6nacts onpeneneHus BeipaxkeHuid. CoctaBiieHne OYKBEHHBIX BBIpaKEHUH, IO

3a7a4aM uim 1o yeprexxam. OgHowieHsl. MHOrouieHsl. J{eicTBUS C OTHOYIEHAMH U MHOTOUYJIEHAMH.
DopMyITBl COKPAIICHHOTO YMHOXEHUs. Pa3oxenne MHOTOWICHOB Ha MHOXUTENH. COKpalieHne
anredpandeckux apooeit. [IpeobpazoBanne 4UCIOBBIX BRIPAXKEHUMN, COEPKAIINX KBaJIpaTHbIE KOPHHU.
CreneHs C 1IeJIbIM TTOKa3aTeNeM U ux cBoiicTBa. KopeHb n-oif CTeneHu, CTeNeHb C palluOHAIbHBIM
IOKa3aTelIeM U X CBOMCTBA.

4. YpaBHeHus, cucTeMbl ypaBHeHUil. HepaBeHcTBa, cucTeMbl HepaBeHCTB (6 1)
YpaBHeHus ¢ oHOM nnepeMeHHor. KBagpaTHeie ypaBHeHus. HenonHoe kBagpaTHoe ypaBHeHHe. Teopema

Buera o kopHsix ypaBHeHus. MccienoBanue KBajpaTHIX ypaBHeHHH. [IpoOHO-paliOHaIbHBIE YPAaBHEHHUSL.
VYpaBHeHuUs ¢ 1ByMs nepeMeHHbIMU. CHCTeMBI ypaBHEHUI. MeTO/ bl pelIeHUsI CUCTEM YPaBHEHUM:



MOJICTAHOBKH, METOJ CJIOKEHUS, rpapruecKkuii MeTo 1. 3aJjauu, peraeMble ¢ TOMOIIbIO YPaBHEHUH WU
cucteMm ypaBHeHuil. HepaBeHcTBa ¢ oqHOM nepeMeHHo. CrucTemMbl HEpaBEHCTB. MHOXKECTBO PEIICHUI
KBaJIpaTHOT'O HEPABEHCTBA. METO/bI pellieHHs] HEPaBEHCTB M CHUCTEM HEPaBEHCTB: METO]I MHTEPBAJIOB,
rpadu4ecKuil METOI.

5. ®ynknuu u rpadpuku (5 4)
[Monstue Gpynkumuu. @ynkuus u apryment. O6macTs onpenencaus Gyakuun. O0acTh 3HAYCHHIA
byukuun. ['padux pynkuun. Hynu dynkiun. OyHkius, Bo3pacraromias Ha oTpeske. OyHKIus,
yObIBaromias Ha otpeske. JInnenas ¢pyHkus u ee cBoictsa. I paduk auHeitHON yHKIIUU. YTIOBOM
koddurment pyakuun. O6paTHO MponopimoHaibHas GYHKIUS U ee cBolcTBa. KBaaparuunas GyHKIus
u ee cBoiicTBa. ['paduk kBaapatuyHoit pyHkiuu. CrerneHHas GyHkuus. YeTHas, HeueTHas (QyHKITHUS.
CBoiicTBa YETHON W HEYETHOM CTENEHHBIX QYHKIUHU. [ paduiku cTeneHHbIX GyHKIM. MakcuMaibHOE U
MHUHHMaJIbHOE 3HaueHHne. Urenue rpadukoB pyHkuuid. OCOOSHHOCTH PACHOIOKEHHS B KOOPIUHATHOM
TUTIOCKOCTH TPaKOB HEKOTOPHIX (DYHKIIMK B 3aBUCHUMOCTH OT 3HAYCHUS TapaMeTPOB, BXOISAIINX B
dbopMyIibl. 3aBUCUIMOCTh MEX]TY BETMIMHAMH.

6. TekcroBble 3agaum (2 4)
3amaun Ha MPOIICHTHI, 33]]a4M Ha JIBF)KCHHE, 3a/1a41 Ha BEIYHCIICHHE 00beMa padoThl, 3a/1a4d Ha

MMPOLCHTHOC COACPIKAHMUC BCIICCTB B CIlJIaBax, CMECAX U paCTBOpaAx, CIIOCOOBI UX peucHus.

7. TpeyroabHuxu (4 4)
BricoTta, Mmennana, cpeHsis IMHUA TPEyroibHUKA. PaBHOOEApEHHBINH U PABHOCTOPOHHUM TPEYTOJIbHUKH.
[Ipu3Haku paBeHCTBA U MOI00MS TPEYTOIBHUKOB. Pemenne TpeyroinbHuKoB. CyMMa YIIOB TPEYTOJIbHUKA.
CaolicTBa IpSIMOYTOJIbHBIX TPEeYroibHUKOB. Teopema [Iudaropa. Teopema cuHYyCOB U KOCUHYCOB.
HepasenctBo TpeyronbHUKOB. [1n01mans TpeyrojibHuKa.

8. MHoroyrojbHukH (2 )
Bunasr MHOTOYrONBHUKOB. [lapamienorpamm, ero cBoicTBa U npu3Haku. [lnomane napamienorpamma.
PomO, npsimoyronbHuk, kBaapar. Tpaneuuns. Cpenusis auHus Tpaneuuu. [Tnomans Tpanenuu.
HpaBI/IJH)HI)IG MHOT'OYT'OJIbHHUKH.

9. OxkpyxHocTb (4 1)
KacarenbHast kK OKpy>KHOCTH U ee cBoicTBa. LleHTpanbHblif 1 BiucaHHBIN yriibl. OKpYKHOCTb, ONTMCAaHHAs
OKOJIO TpeyrojabHuKa. OKpyXHOCTb, BIUCaHHAas B TPEYrojabHUK. CBONCTBA ONKMCAHHOTO U BIIMCAHHOTO
YyeThlpexyroyibHuKa. JlimHa okpyxHocTH. [Inomans kpyra.

10. Iporpeccuu: apudmernyeckasi u reomerpuyeckas (3 1)
Uucnossle nocneaoBaTenbHOCTU. ApudMerndeckas nporpeccus PasHocTs apudmernyeckoil nporpeccun.
dopmyiia n-oro wieHa apudmerudeckoil nporpeccun. opmMysa cyMMbI n 4JI€HOB apu(pMETHUECKON
nporpeccun. ['eoMmerpuueckas mporpeccusi. 3HaMeHaTellb FreoMeTpuyecKoil mporpeccuu. @opmyina n-oro
YIEHA T€OMETPUUYECKON nporpeccun. @opmyra CyMMBI N WIEHOB FreoMeTpuuecKoi nporpeccun. Cymma
OECKOHEYHOM reOMETPUUECKON MPOTPECCHUH.

11. PemreHue TpPeHMPOBOYHBIX BAPDHAHTOB M 32JaHUI U3 OTKPBITOro GaHKA
3apanmii TUA-9 (2 v)

KaJICHl]apHO'TeMaTI/l'leCKOC IJIAHUPOBAHHUE

Ne Tema [Hara no nmnany | Jlara no dakrty

1 CopneprkaHue U CTPYKTypa 3K3aMEHALMOHHON paboTHI,
NpaBUJIa 3aMOJTHEHHS OJIAHKOB, KPUTEPHH OIICHKH.




2 AHanu3 3K3aMEeHaIlMOHHOM pabOThI MPOLLIOro y4eOHOTO
roja, pa30op TUIMUYHBIX OIMIHOOK.

3 HatypanbHble, palnOHaIbHbIE, UPPALMOHAIBHBIC YHCIIA.

4 CooTBeTcTBUS MEXAY YUCIaMH U KOOpIUHATAMH Ha
KOOpAMHATHOM Jiyde. CpaBHEHHE YHUCEIL.

5 DopMyIIbl COKPAILIEHHOTO YMHOKEHHUSI.

6 [IpeoOpa3zoBaHre YHCIOBBIX BRIPAKEHUN, COJEPKAIINX
KBaJIpaTHbIC KOPHHU.
7 VYpaBHeHus ¢ oaHOU nepeMeHHo. KBaspaTHble ypaBHEHUS.

8 JpoOHo-pannoHaIbHbIC YpaBHEHHUS.

9 VYpaBHEeHUs ¢ IBYMsI IEPEMEHHBIMU.

10 | CucremMbl ypaBHEHHH.

11 | 3apaum, pemiaeMble ¢ IOMOLIbIO YPAaBHEHUIN WM CUCTEM
YpaBHEHUM.

12 | HepaBenctBa ¢ oHOM niepeMeHHO#. CucTeMbl HEPABEHCTB.

13 | Jluneitnas pyHkuus u ee cBoicTBa. ['paduk nuHelHOM
byHKIHH.

14 | O6partHo nponopuroHaiIbHas (PYHKIUS U €€ CBOHCTBA.

15 | KBagpartuunas ¢yHkius u ee cBoiicta. [ paduk
KBaJIpaTUYHON (PYHKIIUU.

16 | Crenennas QyHkuus. YeTHas, HeueTHas QyHKIIHS.
CBoiicTBa 4eTHON U HEYETHOM CTENIEHHBIX (PYHKIUI.

17 Oco6eHHOCTH PacHOI0KEHUS B KOOPIMHATHOM IIIOCKOCTH
rpauKOB HEKOTOPBIX (DYHKIMH B 3aBUCUIMOCTH OT 3HaYEHUS
napaMeTpoB, BXOJAIINX B (DOPMYIIBI.

18 | 3amaum Ha nBMKEHHE. 3a/1a4M HA BHIYHCIICHHE 00beMa
paboTHI.

19 | 3amauyu Ha IPOLIEHTHOE COJIEP/KaHUE BEUIECTB B CIUIAaBaXx,
CMECSIX U pacTBOpax

20 | BeicoTa, MeauaHa, CpeHss JIMHUS TPEYTOJIbHUKA.
PaBHOOeApEHHBI U PABHOCTOPOHHUN TPEYTOJIbHUKH.

21 | Ilpu3Haku paBeHCTBA U MOAOOMS TPEYroJbHUKOB. Perenue
TpeyroiabHUKOB. CyMMa yTriioB TPEYrOJIbHUKA.

22 | CpoiicTBa MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB. TeopeMa




[Tudaropa.

23 | HepaBeHcTBO TpeyroyibHUKOB. [1nomanes TpeyroapHuKa.

24 | Bunbel MHOroyroyibHUKOB. [lapanenorpamm, ero cBoicTBa u
npusHaku. [nomanes napamienorpamMma.

25 | Pom0, npsimoyronbHUK, KBaapat. Tpanenus. CpeqHss TUHUAS
Tpaneuuu. [1nomane Tpaneuuu.

26 | KacarenpHas K OKpYXKHOCTH U €€ cBoWcTBa. LleHTpanbHbIe U
BIIMCAHHBIE YTJIbI.

27 | OKpyXHOCTb, OIUCAHHAsA OKOJIO TPEYTOJIbHUKA.
OKpY’>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

28 | CBoiicTBa ONHMCAHHOTO U BIMCAHHOT'O YETHIPEX YT OJIbHUKA.

29 | Jdnuna oxpyxHoctu. [Inmomans kpyra.

30 | [MocnenoBarenbHOCTH. ApudMeTHIECKast IPOTPECCHsl.

31 | ®opmyia n-oro 4ieHa apupMETHICCKON TPOTPECCUH.
dopmyiia CyMMBI N-4IEHOB apu(METHUECKONW IPOTPECCHH.

32 | 'eomerpuyeckas mporpeccusi. @opMyia n-oro 4jeHa
F€OMETPUYECKON TPOTPECCUM.

33-34 | Pemenue TpeHMPOBOYHBIX BapUAHTOB.




