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O0mue ykazanus

Ha sx3amene mo MareMaTuKe AJis MOCTYHAIONIMX Ha HampaBlIeHUs 00ydyeHus,
CBS3aHHBIE C TEXHUYECKMMHU HAyKaMH, IIOCTYMAOLIMNM JOJDKEH I0Ka3aThb HE TOJIBKO
YBEPEHHOE BJAJCHUE OCHOBHBIMU MAaTEMAaTHYECKMMM HaBBIKAMHU, HO U YMEHHE
MIPUMEHATh TEOPETUUYECKHE 3HAHUS MPU PELICHUHU 3a/1a4, CBA3AHHBIX C 00pabOTKOM U

AHaJIN30M JaHHBIX!:

¢ YCTKOC 3HaHHC MAaTCMaTHYCCKHUX OHpe,ZICJIeHI/Iﬁ 141 TCOPCM,

IPEeTyCMOTPEHHBIX MPOrPAMMON;

i YMCHHUC TOYHO U CKATO BbIPAKATb MATCMATHYCCKYIO MBICJIb B IINCbMCHHOM

H3JI0KCHHUHU, UCITOJIB30BATh COOTBCTCTBYIOIIYIO CUMBOJIMKY,

¢ YBEPEHHOE BJIAJICHUE MAaTEMAaTHYECKMMM 3HAaHWSIMU UM HaBBIKaMH,
MIPEAYCMOTPEHHBIMHU IPOTPAMMOM, YMEHHE NPUMEHSATH UX IIPU PEIICHUU 3a4a4.

IIporpaMmMa COCTOUT U3 TPEX Pa3AEIIOB.

[lepBplli M3 HUX HpENCTaBISET COOOM MEepeYeHb OCHOBHBIX MaTEMaTHUYECKHX
HOHATUN U (PAKTOB, KOTOPHIMH JOJDKEH BJIAJIETh MOCTYMAIOUIUN, YMETh IPAaBUIIBHO UX
HCIIOJIb30BaTh MPU PELIEHUH 3a/1a4.

Bo BTOpOM paszzaene yka3aHbl TEOPEMBI, KOTOPBIMH JOJKEH YMETh MOJIb30BATHCS
DK3aMEHYEMBIN.

B Ttperbem paznesne nepeurciieHbl OCHOBHBIE MATEMATUYECKUE YMEHUS U HAaBBIKH,

KOTOPBIMH OOJIKCH BJIAJICTH BKBaMCHyGMBIf/'I.

1. OCHOBHBIE MATEMATHUYECKHUE NOHATHUSA U PAKTHI

ApudmeTtuka, ajredpa 1 Ha4aJIa aHAJIN3A

1. Harypanbnsie uncna IIpocTeie u coctaBHble uncna. [lemurens, KpaTHOE.
Haunbonpmuii o06mumit nenurens. Haumenbiee ob1iee kpaTHoe.

2. Ilpusnaku nenumoctu Ha 2, 3, 5, 9, 10.



3. lensie yncna ParmonansHbie yncia @),ux cioxKeHue, BBIMUTAHUE, YMHOKEHUE

" ACJICHUC. CpaBHeHI/Ie panrOHAJIbHBIX YHUCCII.

4, HevictButensuble uncia (R), ux mnpeacrtaBieHue B BUIE JECATHUYHBIX
Ipooeit.
5. N3obpaxkenne uucen Ha npsmMoil. Moaynnb JNEMCTBUTEIBHOTO YMCIIA, €ro

r€OMETPUYECKUM CMBICII.
6. Uucnosele BbIpakeHUA. BpIlpaxkeHns ¢ nepemMeHHbBIMUA. DPoOpMmyJibl

COKpAaImICHHOI'O YMHOKCHUA.

7. CreneHb ¢ HaTypAJIBHBIM U PALIMOHATIBHBIM I0KA3aTEIIEM.
8. Jlorapugmel, X CBOMCTBA.
9. OnHOWIEH 1 MHOTOYJIEH.

10. MHOrouieH ¢ OJHOW MEpPEeMEHHOM. JleneHre MHOrowieHa Ha OJHOYJICH.
Kopenb MHOTOUIEHA HA TPUMEPE KBAAPATHOTO TPEXUJICHA.

11.  Iloustue dynkuuu. CrocoOsl 3aaanus GyHkiuu. O0NacTh onpeneneHus,
MHOKECTBO 3HaUeHU PyHKIMU. PYHKIUs 00paTHas JaHHOM.

12.  I'padux pynkuuun. Bo3pacranue u yopiBaHue (GYHKIHUH; NEPUOAUYHOCTD,
YETHOCTb, HEYETHOCTD.

13.  JloctatoyHoe ycliOBHE BO3pacTaHusl, yObIBaHUs (DYHKIIUU HA TPOMEKYTKE.
[Tonarue skctpemyma ¢GyHkiuu. HeoOxoaummoe ycinoBue dKCTpemMyma (QyHKIHUH.
Teopema depma. JlocraTouHoe ycinoBue skcTpemyma. Haunbombliiee U HauMeHbIIee
3HaUYCHUS (PYHKIIUU Ha TIPOMEKYTKE.

14.  OmnpenaeneHue U OCHOBHBIC CBOMCTBA (DyHKIIHIA:

JIMHEHHOM;

KBaJIPaTUYHOM;

CTCIICHHOM;

MO0Ka3aTeIbHOM;

JaorapupMUYECKOH;

TPUTOHOMETPUUECKUX (DYHKITHA,
e 00paTHOI (YHKIIUU.

15.  IloHsATHE CIOXKHON PYHKIIUU.

16.  YpasHenue. Kopau ypaBHeHus. [IoHATHE O pABHOCHIIBHBIX YPaBHEHUSIX.



17. HepaBenctBa. MHOXECTBO pEIICHUM HEPABEHCTBA. PaBHOCHUIIbHBIE
HEPABEHCTBA.

18.  Cucrtembl ypaBHEHHI W HEPABEHCTB, COAEpKalluX NapameTp. PemeHus
CUCTEMBI.

19.  Apudmernyeckas U reoMETpUYECKask IPOTPECCHUM.

dopmyra N-To YjeHa U CyMMBI IEPBBIX 11 WICHOB apu(hMETHUECKON MPOrPECCU.

dopMyi1a II-ro YWieHa U CyMMBI IIEPBBIX 11 YWIEHOB F€OMETPUYECKON IPOTPECCUM.

20. CuHyc, KOCHMHYC M TaHTE€HC CyYMMBI W Pa3HOCTH JBYX apryMCHTOB
(bopmyibl).

21.  Ompenenenue npousBogHon. E€ dusnueckuii 1 reOMETpUUECKUM CMBICIL.

I'eomerpus
1. IlpsimMasg, J1y4, OTpE30K, JOMaHas, [JIMHA OTpe3Ka. YToJ, BEIMYMHA YIJIa.
BeprukanbHble U cMexkHbIE YTIIBI. OKpYyKHOCTB, KpyT. [lapaiiensHbie mpsMeble.
2. IIpumepsl ipeoOpazoBaHus GUryp, BUJIbl CHMMETpUH. J[BI)KEHUE, €T0 CBOMCTBRA.
3. MHOTrOyroibHHK, €r0 BEPIINHbBI, CTOPOHBIL, JUATOHAJIH.
4. TpeyronpHuk. Ero menmana, OuccekTpuca, BbICOTa. BHUIBI TpeyroJbHUKOB.
CooTHOIIEHUS MEXAY CTOPOHAMH U yIiIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

5. UeThIpeXyroJIbHUKU: TapajuieJiorpaMM, MpsIMOYTOJIBHUK, poOMO, KBajpar,
Tpaneuus.

6. OKpYHOCTb U KpPYT.

7. llenTp, xopma, nauametrp, paauyc. KacarempHas K oOkpyxHocTtH. Jlyra
OKPYKHOCTH.

Cexrop.

8. LleHTpanpHbIC U BIMCAHHBIE YTJIBL.

9. ®opMyibl IUIOMIAAW: TPEYTrOJIbHUKA, NPSMOYTOJIbHUKA, MapajuieliorpaMma,
pombOa, KBaaparta, TparemuH.

10. JImiHa OKpYKHOCTH W JJIMHA IYTU OKPYKHOCTH. PaamanHas mepa yria.
[Imomaap Kpyra v miomaaps CeKTopa.

11. [Tono6wue. [Tono6ubIe hurypsl. OTHOIIEHNE TUIOMIAACH TOJOOHBIX PUTYD.



12.

Mpmuororpannuku. Ux Bepmunbl, pedpa, rpanu, auaroHanu. llpsamas u

HAKJIOHHAs IIPU3MbI, IIHpaMuaa. HpaBI/IHBHaSI npudMa M IIpaBUJIbHAA IIHPpaAMHUIA.

Hapanﬂenennnem)l U UX BUABI.

13.

paauyc

14.
15.
16.
17.
18.
19.

Ourypsl BpaleHusi: UWIUMHAp, cdepa, koHyc, map. Llentp, nuamerp,
cdepsl u mapa. [1nockocTs KacaTenbHas K chepe.

dopMmyna oobema napasuiesenumnea.

®opMyJIbI TUIOIIAIM TOBEPXHOCTU U 00beMa IPU3MBI.

@opMyJIbI TIIOIIAIA TOBEPXHOCTU U 00beMa MTUPaAMU/IBI.

®opMyIibl TUIOMAAN TOBEPXHOCTH U 00beMa HIMIIMHIPA.

dopmyna mIomaan MOBEpXHOCTH U 00beMa KOHYca.

®opMmyibl 00beMa I1apa U ero yacTei.

II. OCHOBHBIE ®OPMYJIbl U TEOPEMbI

AJre0dpa u HayaJia aHAJIN3a
1. CroiicTBa ¢pyHkuuu y = ax + b u e€ rpadux.
2. CaoiicTBa pyHKIMH y = ax + bx + ¢ u € rpaduk.
3. ®opMyIa KOpHEH KBaJpaTHOTO ypaBHEHHUSI.
PasnoxeHne KBagpaTHOTO TpexusieHa Ha TMHEWHbIE MHOKUTEIIH.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Jlorapum mponsBeneHus, CTETIeHN, YaCTHOTO.
Omnpenenenre U cBONCTBA QYHKIIHH Y = SINX, y = COSX, Y =tgX U UX rpauKu.

Pemenue ypaBHeHMi BUAa sinxX = a, cosx = a, tgx = a.

© o N o g &

DopMyIIbl IPUBEICHUS.

10.  3aBUCHMOCTH MEXAY TPUTOHOMETPUYECKHUMH (PYHKIUSIMH OAHOTO M TOTO

KE apryMeHTa.

11. TpuronoMeTpuyeckre GyHKIUU IBOWHOTO U MOJIOBUHHOTO yTJa.
12. BeipaxkeHue oJTHUX KPYTrOBbIX (DYHKITHI yepes apyrue.
13. [IpousBoiHast CyMMBI IBYX (DYHKIIMIA.

14. TIpousBoiHas IPOU3BEICHUS IBYX (DYHKITHIA.
15. IIponsBoiHast 4aCTHOTO NBYX (DYHKITUH.



16. YpaBHEHHE KacaTeNbHOU K rpaduKy HyHKIIHH.

I'eomerpus
1. CaoiicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.
2. CBoiicTBa TOYEK, paBHOYJAJICHHBIX OT KOHIIOB OTpPE3Ka.

3. [Ipu3Haku napaaiesbHOCTH MPSIMBIX.

4. CymMma yrioB TpeyroyibHuka. CymMma BHYTPEHHUX VYIJIOB BBIITYKIOTO
MHOTOYTOJIbHUKA.

5. IlpusnHaku napamienorpamma.

6. OKpy»XHOCTb, OITMCAHHAs! OKOJIO TPEYTOJIbHUKA U OKPY>KHOCTbh, BIIUCAHHAS

B TPEYTOJIbHUK.

7. KacarenpHas Kk OKpy>KHOCTH, CEKyLIasl U UX CBOKCTBA.
8.  H3mepenue yria, BIMCAaHHOIO B OKPYKHOCTb.
9.  IIpusHaku nogoOus TPEyTrOJIbHHUKOB.

10. Teopema Iludaropa.
11. Teopema KOCHHYCOB.
12.  Teopema cuHyCOB.

13.  @®opmyibl IIOMAAEH NapajljIeorpaMMa, TPEYTroJIbHUKA, TPAMELHH.

II. OCHOBHBIE YMEHHUSA U HABBIKAU

DK3aMEHYIOIUNUCS TOJDKEH YMETh:

1.  IlpowsBoauTh apudMeTHUECKUE NCHCTBUS HAJ YWCIAMHU, 33JaHHBIMH B
BUJIC JCCATUYHBIX M OOBIKHOBEHHBIX APOOEHl; ¢ TpeOyeMOW TOUYHOCTBHIO OKPYTJISTh
JAHHBIC YKCJIa M PE3yJIbTaThl BRIYUCICHUMN, TPOU3BOIUTHh NMPHUOINKEHHYIO MPUKHIKY
pe3ynbTara; TOJIb30BaThCS KANBKYNIATOpaAaMU W TaOnWIlaMu IS  TPOU3BOJICTBA
BBIYMCIICHUN.

2. IIpoBomuTh TOXIIECTBEHHBIE MPEOOPA3OBAHUS MHOTOWICHOB, IpPOOEH,
coJlep KaIluX TIEPEMEHHbBIC, BBIPAKECHUN, COJIEPKAIUX CTETICHHBIC, MOKAa3aTelIbHbIC,

Jgorapu(pMUYECKre U TPUTOHOMETPUUECKUE PYHKIIUU.



3. Ctpouth rpaduku JTUHEHMHOM, KBaJpaTUUHOM, CTEMEHHOM, MOKa3aTeIbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKITHIM.

4. Pemats ypaBHEHMs 1 HEpABEHCTBA NIEPBOM U BTOPOM CTEIIEHU, YPABHEHHUS
Y HEPABEHCTBA, NPUBOAALIMECS K HUM, PEIIaTh CHCTEMbl YPAaBHEHWW U HEPABEHCTB
MEPBOIl M BTOPOHl cTeneHu U npuBojdmuecs K HUM. Crofa, B 4aCTHOCTH, OTHOCATCS
IIPOCTEHIINE YPAaBHEHUsI U HEPABEHCTBA, COJAEPIKAIIME CTEIIEHHBIE, MOKAa3aTEJIbHbIC,
JorapuMuUecKre U TPUrOHOMETpUuYeckrne PyHKIHMH. Pemars ypaBHEHUS U CHCTEMBI,
COZIEpIKAILINE TAPAMETP.

5. Pemate 3a1aun Ha COCTaBIICHUE YPABHEHUI U CUCTEM YPaBHECHHUHU.

6. N306paxaTh reoMeTpuueckue (QUTYpbl Ha UYEpTeKEe M MPOU3BOJIUTH
MIPOCTENIINE ITOCTPOCHUS Ha IIJIOCKOCTH.

7. Hcnonp30BaTh  reOMETPUYECKHE  MPEACTABICHUS  IIPU  PELICHUHU
anreOpandyeckux 3ajad, a METOJbl ajureOpbl U TPUTOHOMETPUU — MPU PEUICHUU
r€OMETPUYECKHX 3a/1a4.

8. [Tonb30BaThCAd MOHATHEM MPOU3BOJHON MPU UCCIENOBaHUU (QYHKUHUA Ha
BO3pacTaHue U yObIBAHUE, SKCTPEMYMBI U IIPU MOCTPOCHUHU IpauKOB QyHKIUH.

9. [lonb30BaTbCAd HAYAIBbHBIMU TOHATUSMH CTAaTUCTUYECKOM 00pabOTKU
JAHHBIX.
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