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1.Ilnanupyembie pe3yJIbTAaThl 0CBOCHHUSI Kypca

JIMYHOCTHBIE

1. cmocoOHOCTP K OMOIMOHAILHOMY BOCIPUATHIO MaTEeMaTHYECKUX OOBEKTOB, PACCYXKICHWH, pelIeHUH 3ajad,
paccMaTpUBaeMbIX IPOOIEM;

2. yMEHHME CTPOUTh pPEUEBbIE KOHCTPYKIMU (YCTHBIE W THUCHBMEHHBIE) C HCIOJH30BAHUEM H3YYEHHONH TEPMHUHOJIOTUU U
CUMBOJIMKH, TMOHMMAaTh CMBICII MOCTaBJICHHOW 3a1aud. OCYIIECTBIATH MEPEBOJ C €CTECTBEHHOTO SI3bIKA HA MATEMaTUYECKUN U
Ha00OpOT.

MertanpeaMeTHble

1. yMeHue TJIaHUPOBATH CBOIO JEATEIBHOCTH MPHU PEUICHUM yYeOHBIX MaTEMaTUUECKUX 3ajad, BUJICTh Pa3U4yHbIC CTpATEeruu
penieHus 3aja4, 0CO3HaHHO BIOUPAThH CIIOCOO pelleHNUs;

2. ymeHue paboraTh ¢ Y4eOHBIM MATEMAaTHYECKUM TEKCTOM (HaXOAUTh OTBEThl HAa IOCTABJIICHHBIE BOIPOCHI, BBIICIATH
CMBICIIOBBIE ()PArMEHTHI);

3. yMEHHE IPOBOJUTH HECIIOKHBIE JOKA3aTEIbHbIE PACCYKACHUS, ONUPAACh Ha U3YUEHHBIE ONPEACIICHUS, CBOMCTBA, PU3HAKH;
pacrno3HaBaTh BEPHBIE M HEBEPHBIC YTBEPXKICHUS; WUIIOCTPUPOBATH MPUMEpPAMH WM3YUYEHHBIC MOHATUS U (DAKTHI, OMPOBEPraTh C
MTOMOIIBK) KOHTPIIPUMEPOB HEBEPHBIE YTBEPKICHUS;

4. ymeHHe NEUCTBOBATh B COOTBETCTBUHU C MPEMJIOKEHHBIM AITOPUTMOM, COCTABJISATH HECJIOKHBIE aITOPUTMBI BHIYMCICHUN U
IIOCTPOCHMU;

5. mpuMeHeHHue TPUEMOB CAaMOKOHTPOJIS TIPU PEIICHUU YYeOHbIX 3aj1ay;

6. yMEHHE BUJETh MATEMaTUUYECKYIO 3a/1a4y B HECIOKHBIX MPAKTUYECKUX CUTYaLIUSX.

IIpeamerHbie

1. BnageHue 0a30BbIM MOHATUHHBIM alapaToOM 110 OCHOBHBIM pa3ziesiaM COJIepKaHus;

2. BIaJicHUE HaBbIKAMH BBIYMCICHUN C HATypajJbHBIMH YHCIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMH JPOOSIMH,
MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMY YHCIIAMU;

3. yMeHue pemarb TEKCTOBBIE 3aladdl apU(PMETHUYECKUM CHOCcOO0M, HCHONB3Yys pa3IUYHbIe CTPATETHH U  CIIOCOOBI
paccyXacHus;

4. ycBOEHHME Ha HArJSAHOM YpOBHE 3HAHUU O CBOMCTBAaX IUIOCKMX M MPOCTPAHCTBEHHBIX (DUTyp; NPHOOPETEHHE HABBIKOB MX
M300paKEHUS; YMEHHUE HUCII0Ib30BaTh TEOMETPUUYECKUN A3BIK JJIs1 OMUCAHUs IPEIMETOB OKPY>KAIOIIEro MUpA;



5. mpuoOpeTeHHne ombiTa U3MEPEHUs JJIMH OTPE3KOB, BEJIMYWH YTJIOB, BBHIYHMCICHUS TUIOMAAeH U 00BEMOB; TOHUMAHUE HJICU
W3MEpPEHUE JUTHH TUIOIIa e, 00bEMOB;

6. 3HAKOMCTBO C HJCSIMHU pPaBEHCTBA (GUTYP, CHMMETPHUM;, YMEHHE pPACIO3HABaTh M HM300pakaTh PaBHBICE M CHUMMETPHUUYHBIC
durypsr;

7. yMEHHE TMPOBOJUTHL HECIOXKHBIE NPAKTUUECKUE Pacy€Thl (BKIIOYAIONIME BBIYMCICHUS C MPOIICHTAMHU, BBIIOJIHEHUE
HEOOXOIMMBIX U3MEPEHUH, UCTIOIH30BAHUE TPUKUIKU U OIICHKH);

8. wucnoiab3oBaHuEe OYKB JJIs 3alUCU OOIIUX YTBEPKIEHUM, hOpMYII, BEIpaXKEHUHN, YpaBHEHUN; YMEHHE ONIEPUPOBATH MOHATHEM
«OyKBEHHOE BBIPXKEHHE), OCYLIECTBIIATh JJIEMEHTAPHYIO JESTEIbHOCTD, CBSI3aHHYIO C TOHITHEM «YPaBHEHHUEY;

9. BBINOJIHEHUE CTAHAAPTHBIX MPOIEAYP Ha KOOPAUHATHON MJIOCKOCTH;

10. noHMMaHUE U UCTIOIB30BaHKE UH(POPMALIUU, TIPEICTABICHHON B (hopme Tabull, CTOIOUYATON U KPYTrOBOM 1UarpamMmbl;

11. ymenue pemaTh IpocTeliime KOMOMHATOPHBIE 3a7a4d ITepeOOPOM BO3MOXKHBIX BAPHUAHTOB.

12. BBIUMCIUTENbHBIC HABBIKUA: YMEHUE MPUMEHSITh BBIUMCIUTEIIbHBIC HABBIKA — TIPH PEIICHUH MPAKTHUYECKUX 3aJ]1ay, ObITOBBIX,
KYJIMHApPHBIX U IPYTHX pacyeTax.

13. reomeTpuuecKue HaBBIKM: YMEHUE PACCUUTATh IUIONIa[b, IEPUMETP IPHU PEIICHUU MPAKTHUYECKUX 3a/lad Ha COCTABJICHUE
CMEThI HA PEMOHT NIOMENICHUH, 3a/1a4l CBSI3aHHBIE C TU3AUNHOM.

14. aHanu3upoBaTh U OCMBICIUBATh TEKCT 3aJa4u; MOJEIUPOBATh YCIOBUE C MOMOIIBIO CXEM, PUCYHKOB; CTPOUThH JTOTUUYECKYIO
LEMOYKY PacCyXJI€HUMN; KPUTUUYECKU OLIEHUBATH MOJTYUYCHHbBIA OTBET;

15. pemaTh 3a1aun U3 peaIbHOM MPAKTUKH, UCTIOJIB3YS IIPU HEOOXOIUMOCTH KaJIbKYJISTOD;

16. u3BneKkaTh HEOOXOAUMYIO HH(POPMAIIMIO U3 TEKCTA, OCYLIECTBIISITH CAMOKOHTPOJIb;

17 uzBnekath HHOOPMALIUIO U3 TAOJIHUIl U TUarpaMM, BBITIOIHSATH BBIUUCICHUS TI0 TAOJUYHBIM JaHHBIM;

18. BBIMOJHATH cOOp MHGOPMAIIMK B HECIOXKHBIX CIIydasX, NPEACTABISATh UHPOPMALMIO B BUAEC TAOMUI[ U AMArpamMM, B TOM
YHCJIe C TOMOIIBIO KOMIIBIOTEPHBIX MTPOrPaMM;

19. cTpouTh peueBbie KOHCTPYKIINH;

20. n3o0pakath reoMeTpruueckue (Gurypa ¢ moMoIIbl0 HHCTPYMEHTOB M OT PYKH, Ha KJeT4aTol Oymare, BBIUKCISATH IJIOMIATU
buryp, yMeTh BBIIIOTHITH PACUETHI IO PEMOHTY KBapTUPBI, KOMHATHI, Y4aCTKa 36MJIK U JI.;

21. BBINOJHATH BBIUUCICHHUS C PEAIbHBIMU JTAHHBIMU;

22. IpOBOJIUTH CIy4YalHbIE IKCTIEPUMEHTHI, B TOM YHUCJIE C MOMOIIBI0 KOMIBIOTEPHOIO MOJECIUPOBAHUS, HHTEPIPETUPOBATH UX
pE3yNbTATHI.



2.Copaepkanue NporpaMmsl

1. BBenenmue

2. Yucaa u BbIYMCICHUSA
Yucna: HaTypalbHbIe, pallMOHANIbHbIE, UppalOHaIbHbIe. COOTBETCTBUSA MEXKY YMCIAMU U KOOpAUHATAMHU HAa KOOPJUHATHOM
nyude. CpaBHeHue uncel. CtangapTHas 3anuchk ynucen. CpaBHEHUE KBAJApaTHBIX KOPHEW W palHOHANbHBIX unceln. [loHsTue
npoleHTa. TekcToBbIe 3a7]aui Ha MPOLEHTHI, APOOH, OTHOILLIEHHUS, TPONOPIIMOHANIBHOCTE. OKpYTiIeHUE YHCed.

3. AuredpanyecKkue BbIPaKeHUA
Bripaxkenus, ToxaectBa. Obnacts onpeeneHus BoipakeHuid. CoctaBieHne OYKBEHHBIX BBIpRXKEHH, 110 3a/1a4aM WM 110
yeprexaM. OgHouwieHsl. MHOrowsieHsl. J[elicTBHs ¢ OqHOWIEHAMU U MHOTOo4JIeHaMu. POpMyJIbl COKPAILIEHHOI'O YMHOKEHHS.
Paznoxenue mHOorouneHoB Ha MHOkuUTenu. CokparieHue anredpanyeckux apooeit. [[peodpasoBaHue YUCIOBBIX BHIPAKECHUIA,
coJlepKallluX KBajapaTHbele KOpHU. CTENEeHb € LEIbIM IM0Ka3aTeleM M UX CBOMCTBA. KOpeHb n-0il CTENEeHH, CTENEHb C
palMOHAJIBHBIM ITOKA3aTeNIEM U UX CBOMCTBA.

4. YpaBHeHus, cucreMbl ypapHeHuii. HepaBeHcTBa, cHCTEeMBbI HEPAaBEeHCTB
YpaBHeHus ¢ onHOM nepemenHoi. KBaaparuslie ypaBHeHus. Henonnoe kBaapatHoe ypaBHeHue. Teopema Buera o KopHAX
ypaBHeHus. VMccnenoBanre KBaApaTHbIX ypaBHEHUHN. J[pOOHO-pallMOHaIbHbIE YPABHEHUS. Y PaBHEHUS C JIBYMS IEPEMEHHBIMH.
CucreMbl ypaBHeHH. MeTObI PEIICHHs] CUCTEM YPaBHEHUM: MOACTAHOBKHU, METOJI CI0KEHHU, Tpauueckuil MeToa. 3aiayu,
peliaemMple ¢ TOMOIIBIO YPAaBHEHUI WM CUCTEM ypaBHeHUW. HepaBeHncTBa ¢ oaHOM nnepeMeHHon. CHCTEMBl HEPABEHCTB.
MHoecTBO perieHni KBaJpaTHOro HepaBeHCTBA. MeTo/bl pellIeHHs] HEPABEHCTB M CUCTEM HEPAaBEHCTB: METOJl MHTEPBAJIOB,
rpaduueckuii MeTo/.

S. ®Oynkuum v rpapuxku
[Tonsitue dynkuuu. ynkius u apryment. O6macts onpeneneHus: GyHKINM.
O6mnactb 3Hauenuii pyukiuu. 'paduk ynkmuu. Hynu dynkuun. OyHKIus,
BO3pacTaroias Ha otpe3ke. OyHKIus, yObIBatoas Ha oTpeske. JInaeitHas
dbynkus u ee cBoicta. ['paduk muueitHON GyHKIMHA. YTIIOBON KOAhDUITHECHT
¢ynkunu. O6paTHO MponopHroHaibHasA (PyHKIMS U ee cBoiicTBa. KBagpaTuuHas
(dynkuus u ee cBoiictBa. ['padux kBanpatuunoi Gpynkuuu. Crenennas GyHkuus. YetHas, HedetHad QyHkius. CBONCTBA YETHOU U
HEYETHOW CTENEHHBIX (DYHKIIHIA.



['paduku creneHHbix GyHKIMiA. MakcuManbHOE 1 MUHUMabHOE 3HadeHue. Utenue rpaduxoB ¢pynknuid. OcoOeHHOCTH
PaCTONIOKEHUS B KOOPIUHATHOM TIOCKOCTH TpadUKOB HEKOTOPHIX (DYHKITHI B 3aBUCHMOCTH OT 3HAYCHUS TTaPaAMETPOB, BXOISIINX
B (hopMyJibl. 3aBUCUMOCTb MEKy BEJIMYNHAMU.
6. TekcroBble 3a1aun
3aiayu Ha IPOLEHTHI, 33141 Ha ABMKEHUE, 33]]a4H HAa BBIYUCIIEHHE 00beMa padoThl, 33J1Ja4l Ha MPOLEHTHOE COAEPKaHNE BEILIECTB
B CILJIaBaxX, CMECSIX U PACTBOPAX, CIOCOOBI UX PEIICHUS.
7. TpeyrojbHUKH
BricoTa, Meninana, cpeHsisl JIMHUS TPEYroyibHUKA. PaBHOOEAPEHHBIN 1
PaBHOCTOPOHHUM TpeyroiabHuKH. [Ipu3HaKu paBeHCTBA U TTO100US
TPEYTOJIbHUKOB. Pelenne TpeyroibHUKOB. CyMMa yriioB TPEYTOJIbHUKA.
CBolicTBa MpsIMOYTOJIBHBIX TpeyrodbHUKOB. Teopema [Iudaropa. Teopema
CHUHYCOB M KOCUHYCOB. HepaBeHCTBO TpeyronbHUKOB. [Li1omans TpeyrojapsHukKa.
8. MHOroyroJibHUKHU
Bunel mHOroyronsHukoB. [lapannenorpamm, ero CBOMCTBA U MPU3HAKH.
[Tnomane napamienorpamma. PoMO, npsAMOyTroiabHUK, KBaapar. Tpamenus.
Cpenuss muaus tpanenuu. [Inomans Tpanenuu. [IpaBriibHbIE MHOTOYTOJIBHUKH.
9. OKpYKHOCTH
KacarenbHas K OKpYKHOCTH U €€ cBOMCTBA. LIeHTpanbHbIl 1 BOMCAHHBIN YTJIBL.
OKpy»XHOCTb, OIIMCAHHAS OKOJIO TPEYTroiabHUKA. OKpYKHOCTh, BIIMCAHHAS B
TpeyrojapHUK. CBOMCTBA ONMMCAHHOTO U BIIMCAHHOT'O YETHIPEXYTOibHUKA. J[JInHA OKpy»)HOCTHU. [1nomans kpyra.
10. IlIporpeccun: apudmernyeckasi u reoMmeTpudecKast
UucnoBelie nocneaoBaTeIbHOCTU. Apudmerndeckas nporpeccusi PasHoctsb
apudmeTndeckoit mporpeccuu. @opmMyia n-oro yjaeHa apuPpmMeTHIecKom
nporpeccun. PopMyiia CyMMbl NYWICHOB apU(PMETUUECKOMN POrpecCuu.
['eoMeTrpuueckast mporpeccusi. 3HaMEeHAaTeNb TEOMETPUUIECKOM TIPOIPECCHH.
dopmyna n-oro wWieHa reOMEeTpUIECKOr nporpeccuu. @opmya CyMMbI N YIEHOB
reoMeTpuieckoil nporpeccud. CyMmma 0€CKOHEYHOM reOMEeTPUYECKON MPOTrPECCU.
11.PemieHre TPEHMPOBOYHBIX BADUAHTOB M 3a1aHUI U3 OTKPBITOr0 0aHKa
3aganui ' UA-9



3.TemaTn4ueckoe NJIAHNPOBAHUE

Paznen

Tema pa3acia KomnyecTBo yacoB

BBenenue 2

Yucra ¥ BEIYUCIIEHUS 2

Anrebpanyeckue BbIpaKCHHUS 2

YpaBHeHuUs, cucTeMbl ypaBHeHUN. HepaBeHCTBa, CUCTEMBI HEPABEHCTB 6

()}

()}

OyHKIMU U rpapuku

TexkcToBbIC 3a1aUn

TpeyroabHUKHN

MHOroyroJIbHUK1

OKpYy>XHOCTb

4.IToypouHoe

[Tporpeccun: apudmeTrdecKasi 1 reoMeTpuydecKas
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Pemiennie TpeHUPOBOUHBIX BAPUAHTOB U 3aJaHUN U3 OTKPBHITOrOo OaHKa
3aganui [ MA-9

INIAHUPOBAHHUE

Tewma 3auaTuii

KonnuecTBO yacosn

ConepkaHue U CTPYKTypa dK3aMEHAIIMOHHOM paOOoThI, MpaBuIIa 3aroIHEeHNs OJJaHKOB,
KPUTEPUHU OLICHKH.

1

AHain3 HK3aMEHAIIMOHHOM paOoThl NPOLLIOr0 y4eOHOro roja, pa3oop TUIMMYHBIX OMIHUOOK.

HarypanbHble, palilnoHaJIbHbIC, UpPAILlMOHATIBHBIE YHUCIIA.

CooTBeTCTBUS MCXAY YKUCJIaMU 1 KOOpJAMHATAMH Ha KOOPAWMHATHOM JIY4C. CpaBHeHI/IC YHUCCII.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHS.

[TpeoOpa3zoBaHue YHCIOBBIX BRIPAKEHUHN, COJIEPKAIIMUX KBaIPATHBIE KOPHHU.

YpaBHeHHs ¢ OqHOM nepeMeHHoN. KBagpaTHble ypaBHEHUSL.

JIpoOHO-palmoHaibHbIe YPAaBHEHUSI.
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9 | YpaBHeHus C IBYMs IEPEMEHHBIMU. 1
10 | Cuctembl ypaBHEHUM. 1
11 | 3ajmauu, penaemMple ¢ MOMOIIBK YPABHEHUM WJIM CUCTEM YPAaBHEHUM. 1
12 | HepaBeHcTBa ¢ 0j1HOM nepeMeHHOM. CucTeMbl HEPABEHCTB. 1
13 | JIuneitnas GpyHkuus u ee cBorcTBa. ['paduk nuHeHON QYHKITUH. 1
14 | OGpaTHO MpONOPIIMOHANIbHAS (PYHKITUS U €€ CBOMCTBA. 1
15 | KBaaparuunas ¢pyHKIUS U ee cBoMCTBA. [ paduk kBagpaTHIHON (HYHKITUH. 1
16 | Crenennas ¢pyHkuus. YetHast, HeueTHast GpyHKius. CBONCTBA YETHOW M HEYETHOU CTEIEHHBIX 1
GhyHKITUH.
17 | OcobeHHOCTH PaCTIONOKEHHS B KOOPUHATHOM ITIOCKOCTH TPadUKOB HEKOTOPHIX (DYHKIIHIA B 1
3aBUCUMOCTH OT 3HaY€HUs MapaMeTPOB, BXOSIINUX B HOPMYIIBI.
18 | 3agaum Ha nBWXKEHHWE. 3a/1a4u HA BhIUKCIEHHE 00beMa paboThI
19 | 3ajayu Ha IPOLIEHTHOE COJNEPKAHME BEUIECTB B CILIABAX, CMECSX U PACTBOPAX
20 | BeicoTa, MmeaunaHa, cpeHsisl IMHUS TpeyrojbHuKa. PaBHOOEIpEHHBINM U PAaBHOCTOPOHHUI
TPEYTOJIbHUKHU.
21 | Ilpu3Haku paBeHCTBA U MOA00OMS TPEyrodbHUKOB. Peienue TpeyroibHukoB. Cymma yrioB 1
TPEYTOJbHHUKA.
22 | CBoiicTBa MPsIMOYTOJIBHBIX TpEyTroabHUKOB. Teopema [Tudaropa.
23 | HepaBeHCTBO TpeyroiabHUKOB. [lno1mans TpeyrojbHUKa.
24 | Buasl MHOTOyrosibHUKOB. [lapamnenorpamm, ero cBoricTBa v npu3Haku. [lnomans
[apajuIeJIOrpamMma.
25 | PoMO, npsIMOYTOJIbHUK, KBaapat. Tpanenus. 1
Cpeansist aunus Tpaneuud. [1nomans Tpaneuuu.
26 | KacarenbHasi K OKPYKHOCTH U €€ CBOICTBA. LIeHTpaJibHbIE U BOMCAHHBIE YTJIbL. 1
27 | OKpy»HOCTb, OIMCAHHAS OKOJIO TPEYTroidbHUKA. OKpYKHOCTh, BIIMCAHHAS B TPEYTOJIbHUK. 1
28 | CBoiicTBa ONMCAHHOTO M BIIMCAHHOTO YE€ThIPEXYTOJIbHHUKA. 1
29 | JlnuHa okpyskHOCTH. [Inomanp kpyra. 1




30 | ITocienoBarenbHOCTH. ApridhMeTHIECKAs POTPECCHSL.
31 | ®opmyna n-oro ujaeHa apupMeTuIecKon
nporpeccun. DopmMyia CyMMbl n-4wieHOB apuhMETHUYECKON MTPOTPECCUH.
32 | I'eomerpuueckas nporpeccus. @opmysia n-oro 4jeHa reOMETPUUECKON MIPOTPECCUH.
33 | PemieHue TpEeHUPOBOYHBIX BAPUAHTOB.

HUroro

33
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