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I[Inanupyemble pe3y/ibTaThl 0CBOEHHS Kypca

JIMYHOCTHBIE

1. cnocoOGHOCTh K AMOIMOHAIBLHOMY BOCIIPHSATHIO MAaTEMaTHYCCKHUX OOBEKTOB, PaCCYKICHUH,
pelIeHni 3a1a4, pacCMaTPUBACMbIX MPOOIIEM;

2. yMEHHE CTPOUTh pEUYeBBbIC KOHCTPYKIMU (YCTHBIE M THCHbMEHHBIE) C HCIOJIB30BAHUEM
M3YYEHHON TEPMHUHOJOTMM M CHUMBOJIMKH, MMOHUMAaTh CMBICJ MOCTaBJIEHHOW 3aaaud. OCyIIeCTBIISTh
MEPEBOJI C €CTECTBEHHOTO sI3bIKa HA MaTeMaTUYECKUI K HA00OPOT.

MeTtanpeanmMeTHbIe

1. yMmeHue MJIAHHPOBATH CBOIO JICATEIHHOCTH NMPH PEIICHHH YYEOHBIX MaTEMAaTHYECKHX 3a71ad,
BHJICTh Pa3JIMYHBIC CTPATETHH PEIICHUS 3a/1a4, OCO3HAHHO BBIOMPATH CIIOCO0 pEIICHUS;

2. yMmeHue paboTaTh ¢ y4eOHBIM MAaTEeMaTHYECKUM TEKCTOM (HAXOAWUTH OTBETHI HAa NOCTABICHHBIC
BOITPOCHI, BBIJICIISATH CMBICIIOBBIC (DpAarMEHTHI);

3. yMeHI/Ie HpOBO[[I/ITI) HCCJIOXHBIC JT0Ka3aTCIIbHBIC paccymneHm{, OHI/IpaﬂCI) Ha I/I3y‘I€HHI)I€
ONpeJeeHUsl, CBOWMCTBA, [MPU3HAKU; PpACIIO3HABaTh BEPHbIE U  HEBEPHbIE  YTBEPKICHUS,
WUTIOCTPUPOBATh TpUMEpaMH  HM3yYeHHbIE TOHATUS U  (AKThl, ONpOBEprarb C IMOMOIIBIO
KOHTPIIPUMEPOB HEBEPHBIE YTBEPIKICHNUS;

4. yMeHI/Ie ZIGfICTBOB&TI: B COOTBCTCTBHUU C HpeI{JIO)KeHHI)IM aJIFOpI/ITMOM, COCTABJIATH HECIIOKHBIC
AJITOPUTMBI BBIYUCICHUI U TOCTPOCHUMH;

5. mnpuMeHeHHe MPUEMOB CAaMOKOHTPOJIS MPH PEIICHNUN YUeOHBIX 3aj1ay;

6. YMCHI/IG BUICTH MaTeMaTI/I‘IeCKYIO 3a)1aqy B HCCJIOXKHBIX HpaKTI/I‘ICCKI/IX CI/ITyaHI/ISIX.

IMpeamerHbIe

1. BnaneHue 6a30BBIM MOHATUHHBIM aNMapaToM IO OCHOBHBIM pa3/iellaM CO/Iep KaHus;

2. BlaJeHWE HaBBHIKAMH BBIYHCICHWH C HATypaJIbHBIMH YHUCIAMH, OOBIKHOBEHHBIMH U
JEeCATUYHBIMU APOOSMHU, MOJTOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMU;

3. yMeHHe pemarh TEKCTOBBIC 3aa4d apU(PMETUYECKHM CIIOCOOOM, HCIONB3Yys pa3IHdHbIe
CTpaTEeTHH U CIIOCOOBI PACCYKACHUS;

4. ycBOEHHWE Ha HAIJSITHOM yYpOBHE 3HAHUH O CBOMCTBAX IUIOCKHX M MPOCTPAHCTBEHHBIX (QHTYP;
NpUOOpETEeHNE HABBIKOB HMX HW300paKeHHs; YMEHHME HCIOJb30BaTh TI'€OMETPUUECKUH SA3BIK IS
OITMCAHMS TIPEIMETOB OKPYKAFOIIETO MUPA;

5. mpuoOpeTeHue OIbITa U3MEPEHUs JJIUH OTPE3KOB, BEJIWYMH YIJIOB, BBIUMCIICHUS IUIOIIAAEH U
00BEMOB; IOHUMAHKE UJIEH U3MEPEHHE JITUH TUIOIIA/IeH, 00bEMOB;

6. 3HAKOMCTBO C HJESIMU PaBEHCTBa (UTYp, CHUMMETPHUHU; YMEHHE paclio3HaBaTh U H300paxkaTb
paBHbBIE U CUMMETPHYHBIE (PUTYPHI;

7. yMEHHE MpPOBOJIUTH HECIOXKHBIE MPAKTUYECKHE pacuéThl (BKIIOYAIONIUE BBIYUCICHHUS C
MIPOIICHTAaMH, BEITIOJTHEHNE HEOOXOAUMBIX H3MEPEHHIA, HCIIOJIb30BAaHIE IPUKHUIKU H OIICHKH);

8. wucnonbp3oBaHue OYyKB Ul 3alMCU OOIIMX YTBEPXKAECHUH, (POpPMYI, BBIpAXKEHUH, ypaBHEHHUH;
YMEHHE OIEpUPOBaTh TMOHITHEM «OYKBEHHOE BBIPOKEHHE», OCYIIECTBISTH DIIEMEHTAPHYIO
JeSITeIbHOCTb, CBA3aHHYIO C MOHATHEM «ypaBHEHHEY;

9. BHINOJHEHUE CTAHAAPTHBIX MPOLEAYP Ha KOOPIUHATHOM TUIOCKOCTH;

10. moHMMaHMe U UCTIOIB30BaHKE MH(OPMAILIUHU, IPEICTABICHHON B hopMe TabiuIl, cToa04yaTol u
KpPYTrOBOM JUarpaMMbl;

11. ymenue pemaTh NpocTeiine KOMOMHATOPHBIE 3a/1a4i IepeOOpPOM BO3ZMOXKHBIX BAPHAHTOB.

12. BBIYMCIMTEIbHBIC HABBIKU: YMEHHUE NPUMEHATH BBIYUCIUTEIIBHBIE HaBBIKU IpU peLeHUH
MPAKTUYECKHX 3a/1a4, OBITOBBIX, KYJIMHAPHBIX U IPYTUX pacueTax.



13. reomeTpuueckre HaBBIKA: YyMEHHME pacCUUTaTh IUIOWAAb, NEPUMETpP TMpPH PpEIICHUU
MPaKTUYECKHUX 3a/1a4 HA COCTABJICHUE CMEThl HA PEMOHT IMOMEIIECHUH, 3a]1a4M CBSI3aHHBIC C JU3AMHOM.

14. aHanu3upoBaTh U OCMBICIMBATh TEKCT 3a/layl; MOJEIMPOBATH YCIOBHE C IMOMOIIBIO CXEM,
PUCYHKOB; CTPOUTH JIOTHUECKYIO IIEMIOYKY PACCYKJIEHUI; KPUTUUECKH OLIEHUBATh MOJYYSHHBIA OTBET;

15. pemarsb 3a1aun U3 peaabHONU MPAKTUKHU, UCIIONB3YSI TP HEOOXOAUMOCTH KaJIbKYJISTOP;

16. u3BieKkaTh HEOOXOAMMYIO HH(POPMAITUIO U3 TEKCTa, OCYIIECTBIIATH CAMOKOHTPOJIb;

17 m3Bnekats uHGOpPMANUIO U3 TAOMUI] U JUArpamm, BBIIOJHSATH BBIYUCIEHUS MO TaOIUYHBIM
JAHHBIM;

18. BIMONHATH cOOp MHGOPMALMK B HECIOXKHBIX CIydasix, MPEACTaBIsATh MH(GOPMALMIO B BHJE
Ta0JINIl U IUAarpaMM, B TOM YHCIIE C IIOMOIIBI0 KOMITBIOTEPHBIX MPOTPaMM;

19. cTtpouTh peueBbie KOHCTPYKIINH;

20. m3o0pakaTh TeoMeTpudeckue (Gurypa ¢ MmoMompl0 WHCTPYMEHTOB M OT PYKH, Ha KIIETYATON
OyMmare, BBIYHCIIATH IJIOMAAN (PUTYDP, YMETh BBINOIHITH PACYeThl IO PEMOHTY KBapTUPbI, KOMHATHI,
y4acTKa 3eMJIM U [Ip.;

21. BBIMOMHSATH BBIYUCICHUS C PEAIbHBIMU IaHHBIMH;

22. TPOBOAWTH CIIy4ailHbIE€ SKCIHEPUMEHTHI, B TOM YHCJIE C MOMOIIBIO KOMITBIOTEPHOTO
MOJICTTUPOBAHUS, HHTEPIPETUPOBATH UX PE3YJIbTATHL.

Coaep:xanue nporpamMmsl

1. Beenenue (24)

2. Yucaa v BbrYHcJIeHus (2 9)
Yucna: HaTypalibHbIE, pallMOHaIbHbIE, UppallMOHANIbHBIE. COOTBETCTBUS MEXKAY YUCIAMU U
KOOpJAMHATaMM Ha KOOpAMHATHOM Jiyue. CpaBHeHue uncen. CtannapTHas 3anuch unces. CpaBHEHUE
KBaJIpaTHbIX KOpPHEW M panuoHainbHbIX uncen. [lonsTue npouenrta. TekcToBble 3a1a4u HAa IPOLIEHTHI,
IpoOu, OTHOIIEHUS, TPONOPLHOHATIBHOCTh. OKpYIJIEHUE YHCE.

3. Aareépauyeckue BbIpazkeHus (2 4)
Bripaxenus, Toxxaectsa. O0xacth onpenenenus BoipaxeHnil. CoctaBiieHue OYKBEHHBIX BBIPKEHHIH,
10 3a7a4am win 1o yeprexam. OgHouneHsl. MHOTOUIeHBI. JIeHCTBUS ¢ OTHOUYICHAMU U
MHoOroujaeHamMu. @opMyJibl COKpPAIIEHHOTO YMHOKEHUs. Pa3noskeHne MHOrOWIEHOB Ha MHOXKHUTEIIN.
Coxkpaienue anredpandeckux apoodeit. [IpeobpazoBanue YUCIOBBIX BEIPAKEHHH, COIEPKAITUX
KBaJipaTHbIEe KOpHU. CTeneHsp C LeIbIM NOKa3aTeleM M MX CBOMcTBAa. KOpeHb n-oi CTENEHH, CTENEHD C
paloHaIbHBIM NTOKA3aTeJIEM U UX CBOICTBA.

4. YpaBHeHusl, cucTeMbl ypaBHeHuii. HepaBeHcTBa, cucTeMbl HepaBeHCTB (6 1)
VYpaBHeHus ¢ ogHOM nepeMeHHoM. KBanpaTHele ypaBHeHus. HenonHoe KBagpaTHOE ypaBHEHUE.
Teopema Buera o kopHsix ypaBHeHUs. MccnenoBanue KBapaTHbIX ypaBHEHHNA. [[poOHO-
paloHaIbHbIE ypaBHEHUS. Y paBHEHUS C IByMs iepeMeHHbIMU. CrcTeMbl ypaBHEHU. MeTo1bl
peLIeHHs CUCTEM ypaBHEHUI: TIOJICTAHOBKH, METOJ CI0XKEHUs, rpaduyeckuii Metos. 3aaauu,
peniaemele ¢ MOMOIIBIO YPaBHEHUI WM CHUCTEM ypaBHeHHH. HepaBeHCTBa ¢ 0JJHOM EPEMEHHOM.
Cucrempl HepaBeHCTB. MHO)KECTBO pELIEHUI KBaJpaTHOTO HEpaBeHCTBA. MeTOobl pelieHus
HEPAaBEHCTB U CUCTEM HEPABEHCTB: METOJ MHTEPBAJIOB, TpaduUeCKUil METO.

5. ®yHkuuu u rpapuxu (5 4)
[Tonstue pynkunu. @ynkuus u apryment. O6macTb onpeeneHus QyHKINu.
O6nacte 3nauenuit pynkuun. ['papux pynkuun. Hymn Gyskiun. @yHkius,
BO3pacTarolas Ha orpe3ke. OyHKIMs, yObIBatolas Ha oTpeske. JInneinas
¢byHkuus u ee cBoicTBa. ['paduk nuHeiHON QyHKIMHN. YTI0BOM KOAPHUIIHEHT
¢bynkuu. OOpaTHO NponopIroHaIbHas GYHKIMS U ee cBoiicTBa. KBagpaTuunas
¢byHkuus u ee cBoiictBa. ['paduk kBagpaTuuHoi pyHkuuu. CreneHHas GyHkus. YeTHas, HeueTHas
¢ynkius. CBoiicTBa YeTHOW U HEUETHOM CTENEHHBIX (PYHKIIHMM.
I'paduku creneHHbIX GyHKIMNA. MakcuManbHOE 1 MUHUMAaNIbHOE 3HaueHue. UYTeHne rpaguKkoB
¢dbyskauii. OcOOEHHOCTH PACIIOIOKEHHUS B KOOPAMHATHON TJIOCKOCTH TpadKOB HEKOTOPHIX (DYHKITHI
B 3aBUCUMOCTH OT 3HaYCHUS ApPaMETPOB, BXOIAMIUX B (POPMYJIbl. 3aBUCUMOCTb MEX/Y BETUYHMHAMHU.

6. TekcroBblie 3axauu (2 4)



3aaun Ha MPOLIEHTHI, 3a]Ja4X Ha JBIKEHUE, 33Ja4u Ha BhIYHMCIIeHHuE 00bemMa paboThl, 3a7jaun Ha
MPOIIEHTHOE COJICPKAHNE BEIIECTB B CIUIABAX, CMECSX M PACTBOPAX, CIOCOOBI UX PEIICHHS.
7. Tpeyroabuuku (4 1)
BricoTa, Mmenuana, cpeHsisi TMHUS TPEyrojabHUKa. PaBHOOEApEHHBIH 1
PaBHOCTOPOHHUI TpeyronbHuKU. [Ipu3Haku paBeHcTBa U 000U
TPEYroJbHUKOB. Pemenne TpeyronbHUKOB. CyMMa YIJIOB TPEYTOJIbHUKA.
CBoiicTBa MPSIMOYTOJILHBIX TPEYrobHUKOB. Teopema [Tudaropa. Teopema
CHUHYCOB M KocuHYycOB. HepaBeHcTBO TpeyronbHUKOB. [1n0o1manp TpeyroapHukKa.
8. MmuoroyrojabHuku (2 )
Buas! MHOTOYronsHukoB. [lapamienorpaMM, ero CBOMCTBA U PU3HAKH.
[Tnomane napamienorpamma. Pom0, npsiMOyTosbHUK, KBaapaT. Tpanenus.
Cpennsist muaus Tpanenuu. [Inomans Tpanenuu. IIpaBuiibHbIE MHOTOYTOJIBHUKH.
9. Okpy:kHOCTD (4 )
KacarenbHas Kk OKpy>KHOCTH U €€ cBOMCTBA. LleHTpanbHbIi M BOMCAHHBIN YIJIBL.
OKpy>KHOCTb, OITUCAHHAsA OKOJIO TPEYroJibHUKA. OKPY>KHOCTb, BIUCAHHAS B
TpeyrojapHUK. CBONCTBA OMMCAHHOTO U BIIMCAHHOIO YETHIPEXYTroJibHUKA. JIJINHA OKPYKHOCTH.
[Tmomane kpyra.
10. Mporpeccun: apudmernyeckasi u reomerpudeckas (3 1)
YucnoBbie OCIeI0BaTENbHOCTH. ApudMeTnieckas nporpeccus PasHocTs
apupmeTnueckoi mporpeccuu. @opmyra n-oro wieHa apuPpMeTuIecKoi
nporpeccuu. opmyina cyMMbl NUICHOB apU(PMETHUECKON MPOTPECCHH.
I'eomeTpuueckas nporpeccusi. 3HaMeHaTeNb T€OMETPUUYECKOM TPOrpecCuu.
®opMyia n-oro 4jaeHa reoMmeTpuyeckoi nporpeccuu. opmyiia cymmsel n 4JI€HOB
reomeTpuueckoil mporpeccuu. Cymma OECKOHEYHOI reOMETPUIECKOM MPOrPECCHH.
11. Pemienne TPEHUPOBOYHBIX BADUAHTOB M 33JJaHUI U3 OTKPHITOr0 6aHKAa
3agannii F'UA-9 (2 v)

KaJIEHI[apHO-TeMaTI/I‘-IeCKOQ NJIAaHHPOBaHUE

Ne Tema Jara no miany | /lata no dakrty
1 CopneprkaHue U CTPYKTypa 3K3aMEHALMOHHON paboTHI,

IIpaBHJIa 3al10JIHEHUS OJJAHKOB, KPUTEPUH OLIEHKH.
2 AHanu3 3K3aMEHALMOHHOM pabOoThI MPOILIOro y4yeOHOTro

rojia, pa300p TUMHYHBIX OLIHOOK.

3 HatypasibHble, palioHaabHble, MPPALMOHAIbHBIC YHCTIA.

4 CooTBeTcTBUS MEXAY YUCIaMHU U KOOpJIMHATAMH Ha
KOOpAMHATHOM Jiydye. CpaBHEHHE YUCEIL.

5 PopMyJIbl COKPAILIEHHOTO YMHOKEHHS.

6 [TpeoOpa3oBaHuE YUCIOBBIX BEIPAKEHUH, COJIEpIKAIIUX

KBaApPaTHBIC KOPHH.

YpaBHeHus ¢ onHOM nepeMeHHoN. KBaspaTHble ypaBHEHUS.

7
8 JpoOHo-paninoHaIbHbIC YpaBHEHHUSL.
9 YpaBHEHUS ¢ ABYMS TIEPEMEHHBIMH.

10 | CucteMbl ypaBHEHHH.

11 | 3agaum, penraeMbie ¢ TOMOIIBIO YPABHEHUN UITH CHCTEM
YPaBHEHUHU.

12 | HepaBencTBa ¢ oiHO# nepeMeHHON. CrcTeMbl HEpaBEHCTB.

13 | Jluneiinas ¢pyHKuus u ee cBoMCTBa. I paduk TuHEHHOMI
GyHKIHH.




14 | O6parHO nponopuHOHAIbHAS (PYHKIIUS U €€ CBOHCTBA.

15 | KBagpatuunas ¢pyHkuus u ee cBorictBa. ['paduk
KBaJPaTUYHON (DyHKIIHH.

16 | Crenennas ¢pynkuus. YerHas, HeueTHas QYHKITUA.
CBoiicTBa 4eTHOW M HEYETHOM CTETIEHHBIX (PYHKITHIA.

17 Oco0eHHOCTH PACIIONOKEHHS B KOOPIUHATHON TIOCKOCTH
rpaduKOB HEKOTOPHIX (DYHKIUH B 3aBUCUMOCTH OT 3HAUCHUS
apaMeTpoB, BXOAIINX B (DOPMYJIBIL.

18 3ajgaun Ha OBUKEHUE. 3a1adi Ha BEIUUCIIEHHE 00beMa
paboThI

19 | 3ajaym Ha MPOLIEHTHOE COJIEpPKaHKE BEIIECTB B CIUIaBax,
CMecsX M PacTBOpax

20 | BricoTa, Meaunana, cpeHsis TUHUS TPEYTOJIbHUKA.
PaBHOOEApEHHBII M PABHOCTOPOHHHUHN TPEYTOJIbHHUKH.

21 | [Ipu3Haku paBEHCTBA U MOJA00US TPEYTOJIbHUKOB. Pemienue
TpeyroJibHUKOB. CyMMa yTJI0B TPEyroJbHHKA.

22 | CoiicTBa MpsMOYTOJBHBIX TPEYTOILHUKOB. Teopema
[Tucdaropa.

23 | HepaBeHcTBO TpeyroabHUKOB. [l01maas TpeyroibHUKa.

24 | Buasl mHOTOYyTONBHUKOB. [lapanienorpamm, ero cBoiicTBa u
npu3Haku. [nomane napaniensorpaMma.

25 | PoMm0, npsimoyronbpHUK, KBagpar. Tpanerus.

Cpennsist tuaus Tpanerun. [Inomanp Tpanenum.

26 | KacarenbHas K OKpY>KHOCTH U €€ CBOMCTBa. LleHTpasibHbIe 1
BITMCAHHBIE YTJIbI.

27 | OKpy>XHOCTb, OITMCAHHAsl OKOJIO TPEYTOJIbHUKA.
OKpYXHOCTb, BITUCAHHASI B TPEYTOJIHHHUK.

28 | CBoiicTBa OIMCAHHOTO U BIIMCAHHOT'O YEThIPEXYTOJIbHUKA.

29 | Jnmuaa okpyxHOCTH. [Lomans kpyra.

30 | [TocnemoBarenbHOCTH. ApudMeTHYecKast TPOrPECCHSI.

31 | ®opmyna n-oro uieHa apupMeTHIECKOMI
nporpeccuu. Popmysa CyMMbI N-4JIEHOB apUPMETUYECKON
IPOTPECCHH.

32 | 'eomerpuueckas nporpeccus. @opmyiia n-oro 4ieHa
T€OMETPUYECKON MMPOTPECCUMU.

33-34 | Penienue TpeHMPOBOYHBIX BAPUAHTOB.
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