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O0mme ykazanust

Ha sk3ameHe no MateMaTuke A1 NOCTYAIINX Ha HAPaBJICHHs 00y4YeHuH,
CBSI3aHHBIE C TEXHUYECKUMH HAayKaMU, IOCTYNAIOMIUHN JOKEH II0Ka3aTh HE TOJIBKO
YBEPEHHOE BJIAJICHUE OCHOBHBIMH MaT€MaTUYECKUMHU HaBBIKAMH, HO U yYMEHHE
MPUMEHSTHh TEOPETUUECKUE 3HAHUS IIPU PEIICHUH 33]1a4, CBSI3aHHBIX ¢ 00pabOTKO

N aHaJIN30M JaHHBIX:

¢ YCTKOC 3HaHHC MAaTCMaTHYCCKHUX Ol'[pCI[CJICHI/Iﬁ )41 TCOPECM,

IPEeTyCMOTPEHHBIX MPOrPAMMON;

i YMCHHUC TOYHO H CXKATO BbIpAXKATh MATCMATHYCCKYIO MBICIIb B

IMNCBbMCHHOM H3JIOKCHUH, UCITIOJIB30BATh COOTBCTCTBYIOIIYIO CUMBOJIHNKY,

¢ YBEPEHHOE BJAJCHUE MATEMAaTHUYECKUMH 3HAHUSAMHU WM HaBBIKaMU,
MIPEAYCMOTPEHHBIMHU IPOTPAMMOM, YMEHHE NPUMEHSATH UX IIPU PEIICHUU 3a4a4.

IIporpaMmMa COCTOUT U3 TPEX Pa3AEIIOB.

[lepBbiii U3 HUX NPEACTABIAET COOON MEPEUEHb OCHOBHBIX MAaTEMATHUECKUX
HOHATUN U (PAKTOB, KOTOPHIMH JOJDKEH BJIAJETh MOCTYNAIOMINN, YMETh PABUIBHO
MX UCITOJIb30BaTh IIPU PEIICHUH 3a/1a4.

Bo BropoMm pazgene ykazaHbl TEOPEMBI, KOTOPBIMU JIOJDKEH YMETh
ITOJIb30BAaThCS K3AMEHYEMBIH.

B tperbem paznene mepedyuciieHbl OCHOBHBIE MATEMaTUYECKUE YMEHUS U

HaBBbIKH, KOTOPbIMHU OOJIKCH BJIAJACTDh SKBaMCHyeMBIﬁ.

1. OCHOBHBIE MATEMATHUYECKHUE NOHATHUA U ®PAKTHI

Apudmertuka, ajiredpa u Ha4YaIa aHAIN3A

1. Harypanenbsie uwncia Ilpocteie u coctaBHble 4wucna. Jlenurens,
kpatHoe. Hanbonbpmmii o6mmmii nenutens. HanMenninee oo1iee kpaTHoe.

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



3. Henbie uucna PamuonanbHbie uyuciaa D),UX CIOKEHHE, BBIYMTAHHUE,

YMHOXCHHEC U JCJICHUC. CpaBHeHI/IC paruOHAJIbHBIX YK CEIL.

4, HetictButensuble uncna (R), ux mpencraBieHue B BUAE IECATHUHBIX
Ipooeit.
5. N3obpakenue uncen Ha mpsaMoi. Moyib 1eHCTBUTEIBHOTO YHCIIa, €T0

r€OMETPUYECKUM CMBICII.
6. Uucnosele BbIpaxeHusa. BpIlpaxeHus ¢ nepeMeHHbIMU. DopMyibl

COKpAaImICHHOI'O YMHOKCHUA.

7. CreneHb ¢ HaTypPAJIBHBIM U PALIMOHAJIBHBIM I0KA3aTEIIEM.
8. Jlorapugmel, X CBOMCTBA.
9. OnHOWIEH 1 MHOTOYJIEH.

10.  MHOro4ieH ¢ OHOU IEPEMEHHOM. JleJIeHre MHOTO4JIEHA Ha OJTHOYJICH.
Kopenp MHOTOWIEHA Ha TPpUMEPE KBAAPATHOTO TPEXUJICHA.

11. Ilomsitue ¢ynkuuu. CrnocoObl 3amaHusi  ¢GyHkuuu. OOIacTh
ONpeaeeHHs, MHOKECTBO 3HaUeHUU (pyHKMKU. OyHKIMS 00paTHAs TaHHOM.

12.  TI'papux  ¢ynkuum. Bospacranume u  yObiBaHMe  (QyHKIHH;
MEPUOJIMNYHOCTD, YETHOCTh, HEYETHOCTb.

13.  JlocTaTo4yHOE YCJIOBHE BO3pacTaHus, YyObIBaHMS (YHKIMH Ha
npomexyTke. [lonsatue sxkctpemyma pynkunu. Heo6xoanmoe ycinoBue skcTpeMyma
¢ynkuuu. Teopema ®epma. JloctaTouHoe ycnoBue skctpemyma. Haumbonbiiee u
HauMeHbIllee 3HaYeHHs PYHKIIUU Ha TIPOMEXKYTKE.

14.  OmnpenaeneHue U OCHOBHBIC CBOMCTBA (DyHKIIHIA:

JIMHEHHOM;

KBaJIPaTUYHOM;

CTCIICHHOM;

MO0Ka3aTeIbHOM;

JaorapupMUYECKOH;

TPUTOHOMETPUUECKUX (DYHKITHA,
e 00paTHOI (YHKIIUU.

15.  IloHsATHE CIOXKHON PYHKIIUU.

16.  YpaBuHenue. KopHu ypaBHeHusa. IloHsitue o0 paBHOCHIBHBIX
YPaBHEHUSAX.



17.  HepaBenctBa. MHOXECTBO pEIIECHUN HEPABEHCTBA. PaBHOCWIIbHBIE
HEPABEHCTBA.

18.  CucTtembl ypaBHEHUI U HEPABEHCTB, COJIEpKAIIMX napaMeTp. Pemenus
CUCTEMBL.
19.  Apudmernueckas ¥ reoMeTprUuecKasi IpoOrpecCHm.

®opmyna N-ro ujieHa W CYMMBbI NEpPBBIX M WIEHOB apu(pMeTHyecKoit
IIPOTPECCUM.

@dopMysia T-TO 4Wi€Ha M CYMMbI MEpPBBIX I YIEHOB TI'€OMETPUYECKOMN
IPOrPECCUH.

20. CuHyC, KOCMHYC YW TAaHT€HC CyMMbI U Pa3HOCTH ABYX apryMEHTOB
(popmybl).

21.  Ompenenenne npousBoaHou. EE Qusmyeckuilt u reoMeTpuuecKuit
CMBICII.

I'eomerpusn
1. ITpsimast, Jyd, OTpE30K, JIOMaHasl, JJMHA OTpEe3Ka. YTOJ, BEJIWYMHA YIJIA.
BeprtukanbHbie U cMekHbIE YTIIbl. OKpYyKHOCTb, KpyT. [lapaiiensHbie psMBbIe.

2. Ilpumepnl  mipeoOpazoBanusi (Uryp, BUIBI CUMMETpPHHU. [[BrkeHHE, ero
CBOMCTBA.

3. MHOroyroibHHK, €r0 BEPIINHbBI, CTOPOHBI, AUArOHAJIH.
4. TpeyronsHuk. Ero meamana, 6uccekrpuca, BbicoTa. Buabl TpeyroiabHUKOB.
CooTHOIEHUS MEXAY CTOPOHAMH U yIiIaMy IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

5. UeThIpeXyroJbHUKU: THapajljIieiorpaMM, MPsMOYTOJIbHUK, pOMO, KBapar,
Tpareuus.

6. OKpYHOCTb U KpPYT.

7. lentp, xopma, auametp, paauyc. KacartenbHas k OKpyxHocTH. Jlyra
OKPYHOCTH.

CexTop.

8. LleHTpanbHbIE U BIIMCAHHBIE YTJIbI.

9. ®opMyIIBI TUIONIAIN: TPEYTrOJbHUKA, MPAMOYTOJIbHHUKA, IapajuiejiorpaMmma,
pombOa, KBaaparta, TparemuH.

10. JInMHa OKPYKHOCTH U JIMHA AYTY OKPYKHOCTH. Pannannas mepa yria.

HJ'IOHIaI[I) Kpyra u mjiionfaJib CCKTopa.



11.
buryp.
12.

[Togo6ue. IlogoOubie ¢urypel. OTHONIIEHHWE TUTIOMIAACH TOIOOHBIX

MHuororpanauku. Mx BepmuHsl, peOpa, rpanu, nuaroanu. [lpsmas u

HAKJIOHHAA IIPpU3MBbI, IMHPaMHa. HpaBI/IHBHaH I[Ipu3Ma W IIpaBUJIbHAA ITHMpaMHaad.

Hapanﬂenennnemﬂ 1 UX BHUDBI.

13.

@urypsl BpallleHUs: UUIUHAP, cpepa, KoHyc, map. Llentp, nuamerp,

paauyc cepsl u mapa. [mockocTs KacarenbHas K cdepe.

14.

15.
16.
17.
18.
19.

1

2
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®opmyiia 00beMa napaiesienunes1a.

®opMmyJbl IUIOLIAIM TOBEPXHOCTH U 00bEMa IPU3MBI.
®opMyJIbl IUIOLIAIA TOBEPXHOCTU U 00bEMA MUPAMUIBI.
DopMyIIBI TIIOLIAANA TOBEPXHOCTH M 00bEeMa IUIHHIIPA.
dopmya mIomaan MoBEpXHOCTH U 00beMa KOHyca.

®opMyibl 00bE€Ma 1Iapa U €ro YyacTei.

II. OCHOBHBIE ®OPMYIJIbl U TEOPEMbI

Aare0pa 1 HaYaJIa AHAJIN3A
. CpoiictBa ¢yHkuuu y = ax + b u e€ rpaduk.
. CpoiicTBa pyHKIIMU y = ax + bx + ¢ u e€ rpaduxk.
. @opmyJta KOpHEN KBAIPaTHOTO YPABHEHUSI.
Pa3znoxeHue kBaApaTHOroO TpEXUJIEHA HA JJUHEWHBIE MHOKUTEIIH.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

Jlorapudm nmpousBeneHus1, CTEIIEHHU, YACTHOTO.

OmnpeneneHre U cBOMCTBAa (PYHKIMI y = SIinX, y = COSX, y =tgX M HUX
rpaduKu.

Pemenue ypaBHeHMI BUa SinX = a, COSX = a, tgx = a.

DopMyIIbl IPUBEICHUS.

0. 3aBHCHUMOCTH MEXIYy TPUTOHOMETPHUYECCKUMHU (DYHKITUSIMU OJHOTO W

TOTO K€ apryMeHTa.

1
1

1. Tpuronomerpuueckue GyHKIMHA JTBOMHOTO U TIOJIOBUHHOTO yTia.

2. BeipaskeHne ogHUX KPYyTrOBBIX (DYHKITUN Yepe3 Apyrue.



13. TlpousBoHast CyMMBbI IBYX (DYHKITHM.

14. TIponsBoHas TPOU3BEICHUS IBYX (DYHKITHIA.
15. IIpou3BoiHasE YACTHOTO BYX (DYHKIIUM.

16. YpaBHEHHE KacaTeNbHOU K rpaduKy HyHKIIMH.

I'eomeTrpus
1. CgoiicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.
2. CBoiicTBa TOYEK, paBHOYJAJICHHBIX OT KOHIIOB OTPE3Ka.

3. [Ipu3Haku napaaiesbHOCTH MPSIMBIX.

4. Cymma yrnoB TpeyrosibHuKa. CyMMa BHYTPEHHUX YIVIOB BBIITYKJIOTO
MHOI'OYTI'OJIbHUKA.

5. IIpu3Haku napajuieaorpaMmma.

6. OKpy»XHOCTb, OIIMCaHHAs OKOJIO TPEYrOJbHUKA M OKPYKHOCTD,

BIIMCaHHAasA B TPCYIr'OJIbHHUK.

7. KacarenbHast K OKpPY’KHOCTH, CEKyIllasi U UX CBOMCTBA.
8.  HM3mepenwue yria, BHUCAHHOTO B OKPYHOCTb.
9.  IIpusHaku nogoOus TPEYTrOJIbHUKOB.

10. Teopema Iludaropa.
11. Teopema KOCUHYCOB.
12.  Teopema cuHyCOB.

13. @®opMyIsl IIIOLWIAAEH NTApAIIIETOTPAMMA, TPEYTOJIbHUKA, TPAIICIUH.

III. OCHOBHBIE YMEHUWSA U HABBIKH

DK3aMEHYIOIINNCS TOJKEH YMETh!

1. [IpousBoauTh apupmMeTHYecKrue IeHCTBUS HAJl YUCIaMH, 3aJaHHBIMU B
BUJIC IECSITUYHBIX U OOBIKHOBEHHBIX Ip0o0el; ¢ TpeOyeMOl TOUHOCTBIO OKPYIJISITh
JAHHBIE YWCIAa W Pe3yJbTaThl BBIYUCICHHUM, MPOU3BOIUTH NPUOIMKECHHYIO
NPUKUIKY pe3yibTaTa; IMOJb30BAThCS KAJIBKYJISATOPAMH W TaOiaulaMu s

IIPpONU3BOACTBA BBIYKCJICHUM.



2. [IpoBoauTh TOXAECTBEHHBIE MPEeOOpPa30BaHUSI MHOTOUJICHOB, Ipo0ei,
COJZIEpIKalllMX IEPEMEHHBIE, BBIPAKEHNN, COJIEPHKALIUX CTETICHHBIE, TOKAa3aTEIbHBIE,
JorapuMUYECKHE U TPUTOHOMETPHIECKUE (QYHKITUU.

3. CtpouTts rpadyku JUHEHHON, KBaAPATUYHOM, CTETIEHHOH, MOKa3aTeIbHOM,
norapu(MUIECcKOr U TPUTOHOMETPUYECKUX (DYHKIIUMA.

4. Pemare ypaBHEHMST M HEpPAaBEHCTBA NIEPBOM M BTOPOM CTENEHH,
YPaBHEHHUS M HEPABEHCTBA, NPUBOIAIIMECS K HUM, PEIIATh CUCTEMBI YPABHEHUN U
HEPaBEHCTB NEPBOW ¥ BTOPOM CTETICHH U NpUBOAsIKecs K HUM. Crofa, B YaCTHOCTH,
OTHOCSITCS TNPOCTEUIINE YPABHEHWUS M HEPABEHCTBA, COAEPKAIIUE CTEIICHHBIE,
MOKa3aTelbHble, JIOTApU(PMHUUECKUE M TpUTOHOMETpUueckue (yHkiuu. Pemartsb
YPABHEHMS U CUCTEMBI, COACPIKALLNE [1aPAMETP.

5. Pemiats 3a1aun Ha COCTaBIICHUE YPABHEHUN U CUCTEM YPaBHEHUM.

6. N300paxars reomeTpuyeckre (QUrypbl Ha 4YepTeXKE U MPOU3BOIUTH
MIPOCTENIINE ITOCTPOCHUS Ha IJIOCKOCTH.

7. Hcnonp30BaTh TreOMETPUYECKUE TPEACTABICHUS MPHU  PEIICHUU
anredpandeckux 3ajad, a METOJbl alreOpbl U TPUTOHOMETPUH — MPU PEIICHUU
reOMETPUYECKUX 3a/1au.

8. [Tonb30BaThCAd MOHSITHEM MPOU3BOAHOW MPU MCCIECAOBAHUU (DYHKIIMI
Ha BO3pacTaHUe M YObIBaHUE, SKCTPEMYMBI U MPU MOCTPOEHUU TpapuKoB (HyHKIIUIA.

9. [Tonb30BaThcAd HAYaJbHBIMU MOHSITHUSMHU CTATUCTUYECKOH 00pabOTKH
JAHHBIX.
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