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MIPOITPAMMA
BCTYHNUTEJIbBHBIX 9 K3AMEHOB 10 MATEMATHUKE
st nocrynaromux B POY um. I'. B. [liexanosa

OO0umue ykazanusi

Ha sk3amene mo MmareMaTUKe MOCTYIAOIIUN JOJDKEH 10Ka3aTh:

e YETKOE 3HAHME MATEeMAaTUYECKUX OIPEIEICHUN U TEOpeM, IPEeNyCMOTPEHHBIX IIPO-
rpaMMOM, YMEHHE HOKa3bIBaTh 3TU TEOPEMEI;

e YMEHHME TOYHO M CKAaTO BBIpaXKaThb MATEMAaTUUYECKYIO MBIC/Ib B MMCBMEHHOM H3JIOXKE-
HUM, HCIIOJIB30BaTh COOTBETCTBYIOLYIO CUMBOJIHKY;

e YBEPEHHOE BJIAJICHHE MAaTEMAaTHYECKUMH 3HAHUAMH M HaBBIKAMH, IIPEIYCMOTPEHHBIMU
MpOrpaMMOl, YMEHHE MTPUMEHSTh UX IIPU PELICHUH 3a1a4.

[IporpaMmma COCTOUT U3 TPEX Pa3AEOB.

[TepBEIif U3 HUX OpeacTaBiIsIeT COOOH NepeYeHb OCHOBHBIX MAaT€MAaTHYECKUX IOHATHH U
(bakToB, KOTOPBIMHU JOJDKEH BJIaJ€Th MOCTYMAOLINM, YMETh IIPaBHJIBHO HX HCIOJIb30BaTh IIPH
pelueHun 3aaa4.

Bo BTOpOM paszeinie ykasaHbl TEOPEMBI, KOTOPBIMH JOJDKEH YMETh I10JIb30BATHCS JK3a-
MEHYEMBIH.

B TpeTthem pazzene nepeyncieHbl OCHOBHBIE MAaTEMaTUYECKHE YMEHUS U HABBIKH, KOTO-
PBIMH JIOJDKEH BJIAJAETh 9K3aMEHYEMBIH.

I. OCHOBHBIE MATEMATHUYECKHUE ITOHATHA U PAKTBI

ApudmeTuka, ajaredpa u HayaJIa aHAJIH3A

1. HarypanbHble uucia (N ) [Ipocteie U cocraBHble uucna. Jlenurens, KpaTHOE.
HauGonpimwmit oOmuii nenutens. Hanmensinee odiee kpaTHoe.

2. [Tpusnaku genumoctH Ha 2, 3, 5, 9, 10.

3. Lenpic 4yncna (Z ) Panuonanpublie Ynciaa (Q), X CJIOKCHHE, BBIYMTAHUC, YMHOKCHHC

H OCTICHHUEC. CpaBHCHI/Ie paiHOHAJIBHBIX YUCEIL.
4. HeﬁCTBHTeHLHBIe qucia (R), HX IIPEACTAaBJICHUE B BUIC NCCATHYHBIX )J;p06e171.

5. U3o0paskenue yncen Ha npsaMoil. Moy IeHCTBUTEIBHOIO YHCIIA, €T0 FeOMEeTpUYe-
CKHH CMBICIL.

6. UucnoBble BbIpa)KeHUs. BplpakeHHsl ¢ mnepeMeHHbIMH. DOpMyIbl COKpAIEHHOIO
YMHOEHHS.

7. CTeneHb ¢ HATypaJIbHBIM U pallMOHATBHBIM ITOKA3aTEIIEM.

8. Jlorapudmsl, UX CBOHCTBA.

9. OHOYJIEH ¥ MHOTOYJIEH.

10. MHoOTOUIEH ¢ 0JTHOM NepeMeHHOM. [lenenne MHOrowIieHa Ha ofgHowieH. KopeHb MHO-
rowileHa Ha pUMepe KBaJpaTHOTO TPEXWICHA.

11. [Tonarue ¢pynkuuu. CrnocoOsl 3ananus Gyukuun. O6aacTh onpeneaeHus, MHOXKECTBO
3HaueHUH ¢yHKuuu. OyHKUMS 0OpaTHas JaHHOM.

12. I'padux dyuxuu. Bo3pacranue u yOblBaHHE (YHKIMH; NEPUOAUIHOCTD, YETHOCTD,
HEUYETHOCTb.



13,

JlocTaToyHOE YCIOBHE BO3pacTaHus, yObIBaHHs (yHKIUH Ha mpoMexyTke. [lorsaTue

sKcTpeMyMa QpyHKIHH. Heobxonumoe ycioBue skctpemyma ¢pyHkuuu. Teopema @epma. Jlocra-
TOYHOE yCJIOBHE IKcTpeMyMma. Hanbosbiee 1 HauMeHbIlee 3HAUYCHHS (QYHKIIUH Ha IIPOMEXKYTKE.

14.

15.
16.
17.

18

20.

21

23.

24.
25.

OmnpeneneHrne U OCHOBHBIE CBOMCTBA (QyHKIIUH:
e TUHEHHOU y =ax+b;

e KBaJPAaTUYHOH y = ax* +bx+c :
® CTETICHHOH y =ax", y=—;
X

e NOKa3aTelnbHol y =a’;
e jjorapupmMuyeckoil y =log,x;
e TPUTOHOMETPUYECKUX QYHKUHUH y = sinx, y = cosx, y =1gx, y = clgx;
e apudmeTHIecKoro kopus y = ¥x (nenN);
o hynkumn y=|x|.
[TonsTHE CNOXHON QYHKIIHH.

Ypasuenue. Kopuu ypaBHeHus. [IoHATHE O paBHOCUIIBHBIX YPaBHEHHUSX.
HepapencTBa. MHOXeCTBO pelieHUH HepaBeHCTBA. PaBHOCHIbHBIE HEPABEHCTBA.

. Cucrembl ypaBHEHHUH U HEPABEHCTB, COJEPIKAIINX TapamMeTp. Pemmenns cucteMsl.
19.

Apudmernueckast 1 reOMETpHYECKas IPOrPECCHH.

dopmyna n-ro 4ieHa U CyMMBbI IEPBBIX # WIEHOB apU(METHIECKOH IPOTPECCHH.
®opmyna n-ro 4ieHa U CyMMBI IEPBBIX 72 WICHOB T'€OMETPHYECKOW IPOTPECCHH.
@opmyna cymMMBl WICHOB OECKOHEYHO yOBIBAIOLIEH reOMETpUYECKO IPOrPECCHH.
CuHyc, KOCHHYC U TAaHT€HC CYMMBI M Pa3HOCTH JBYX apryMEHTOB ((OpPMYJIBI).

. [IpeoOpa3zoBanue B mpou3BeAeHUs CyMM: Sina tsin £, cosa = cos f 1 Ha060poT.
22.

Kpyroseie (oOpaTHbIE TpPHUTOHOMETpHUUECKUE) (YHKLUU arcsinx, arccosx, arctgx ,
arccigx .
Onpenenenue npou3BoaHOU. E€ Gpu3nueckuit 1 reoMeTpUIECKU CMBICIT.
IIpoussoxusle GyHKIMA: y=a”, y=sinx, y=cosx, y=tgx, y=Inx, y=x".
ITpousBoaHas CI0KHON (QYHKIHH.

I'eomeTpus

1. Ilpamas, myd, oTpe3ok, JoMaHas, AJTMHA OTpe3Ka. YTOJ, BeNHUHHA yria. BepTukaib-
HBIE ¥ CMEXHBIE yIIIbl. OKpYXKHOCTb, KpyT. [lapaiienbHbie mpsiMbIe.

2. IIpumeps! npeoOpazoBanust GUTyp, BUABI CHMMETPHH. [IBHIKEHHE, €r0 CBOMCTBRA.

3. BexTopsl.

Onepanun Hax BekTopamu. KomutinHeapHsie BeKTOpHI. Pa3noxkenne BEKTOpa 1o BEKTOpaM,
3aJlaHHBIM KoopauHatamu. J[nuna Bektopa. [Ipoekuus Bekropa Ha ock. CKalsIpHOE MPOU3BE/IE-
HHE BEKTOPOB.

4. MHOTOYTOJIbHUK, €r0 BEPIIHHEI, CTOPOHBI, THArOHAIIH.

5. TpeyronsHuk. Ero menuana, 6uccekrpuca, BeicoTa. Buasl TpeyroibHukoB. COOTHO-
IIEHUSA MEXY CTOPOHAMH U YIJIaMHU IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

6.YeTeIpexXyroabHUKHU: NapauieIorpaMyM, IPSIMOYTOIbHHK, pOMO, KBapar, Tpamrewws.

7. OKpy>XKHOCTb U KpYT.

Ilentp, xopaa, nuametp, paauyc. Kacarensnas x okpyxHoctH. J[yra okpyxHocTd. Cek-

TOP.

8. LleHTpasibHbIE U BIIHCAHHBIE YTJIbL.
9. ®opmynel MIOAAN: TPEYroJbHHKA, NPSIMOYTOJbHHKA, MapauiejorpamMma, poMoa,
KBaJipaTa, TpamneIuy.



10. JlnuHa OKpYXKHOCTH W JUIMHA QyrH OKpY)KHOCTH. PamwanHas Mepa yria. Ilnomans
Kpyra u IJIoIajb CEeKTopa.

11. TTono6ue. [ToxoGubIe Gpurypsl. OTHOIIEHHE IIIOLIAAeH MOA00HEBIX QUryp.

12. [Tnockocts. [lapanienpHble U nepeceKarOUecs IOCKOCTH.

13. TTapaynenbHOCTD NPSAMOM H INIOCKOCTH.

14. Yron npsMoi ¢ IIIOCKOCTHIO. [IepnenauKyIsp K INIOCKOCTH.

15. JIByrpanHble yriasl. JIMHEHHBIH yron AByrpaHHOro yria. [lepneHauKyispHOCTh ABYX
ITOCKOCTEH.

16. Muororpannuku. Mx Bepmusbl, peOpa, rpand, auaroHand. [Ipsamas u HakioHHas
npu3Mel, nupamuaa. [lpaBunbHas npusMa M npaBuibHas nupamuzaa. [lapautenenunensl ¥ ux
BUJIBI.

17. ®urypsl Bpamienus: MIHHAD, cdepa, KoHYC, map. LleHTp, quamerp, paauyc cepsl
u mapa. [ImockocTs KacaTenbHas K cdepe.

18. ®opmyna oGpeMa napaienenuneaa.

19. ®opMyel MIOIAAH TIOBEPXHOCTH U 00BEMA IPHU3MBI.

20. ®opMyJIbI IUIOMIAAHN IOBEPXHOCTH U 00beMa MUPaMHUIBI.

21. ®opmyibl IUIOMIATH TOBEPXHOCTH U 00beMa LIUIUHIPA.

22. ®opMya IIOLAU IIOBEPXHOCTH U 00beMa KOHYyCa.

23. ®opmyel 00BEMA IIapa U €ro YacTei.

II. OCHOBHBIE ®OPMYJIbl U TEOPEMbI
Aare0pa 1 HayaJia aHAJIH3a

1. CpoiictBa GpyHKumu y = ax + b u eé rpadux.

k
2. CpoiicTBa PyHKIIMH Y = — U €€ rpaduk.
X

3. CgoticTBa QyHKIHH Y = ax? +bx +c ues rpaduk.

4. @opmya KOpHE# KBaJpaTHOTO YPaBHEHHUS.

5. Pa3no)xeHne KBaJpaTHOrO TPeXWIeHa Ha JIMHEHHbIE MHOXKUTEIH.

6. CBOHCTBA YHCIIOBBIX HEPABEHCTB.

7. Jlorapudm npousBeieHus, CTEIEHHU, YaCTHOTO.

8. Onpenenenue u cBolicTBa QYHKIUH Y = SinX, y = cOSX, y =[gX W UX rpaduKH.
9. Pemenue ypaBHeHUH BHIA SINX =4, COSX = a,Igx =a.

10. ®opMysiel TpUBEACHHUS.

11. 3aBHCHMOCTH MEXIy TPUTOHOMETPUUYECKUMH (QYHKIHSIMH OJHOTO M TOTO e apry-
MEHTa.

12. Tpuronomerpuyeckue GyHKIIHH ABOHHOTO U MTOJOBHHHOTO YIJIa.

13. BelpaskeHue 0JHUX KPYTOBBIX (DYHKIIHI Yepe3 IpyTHe.

14. IIpon3BoHas CyMMBI IBYX (DYHKITHH.

15. [Ipou3BoaHas MPOU3BEACHHUS IBYX (DYHKITHIA.

16. IIpousBoHas 4aCTHOTO ABYX (PyHKIUH.

17. YpaBHeHHe KacaTeabHOM K rpaduKy QyHKITHH.

I'eomerpus

1. CpoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA.
2. CBoiicTBa TOYEK, paBHOYAAJIECHHBIX OT KOHIIOB OTpPE3Ka.



3. Ilpu3HaKy mapasiensHOCTH IPAMBIX.

4. Cymma yrioB tpeyronbauka. CyMMa BHYTPEHHHX YIJIOB BBITyKJIOTO MHOTOYTONHHKA.

5. Ilpu3Haku mapaienorpamMmma.

6. OKpYXHOCTb, ONMHCAHHAs OKOJO TPEYrOJNbHHKA M OKPY)KHOCTb, BIIHCAHHAS B Tpe-

YTOJIbHUK.

7. KacarenbHas K OKPY>KHOCTH, CEKyLasi M MX CBOHCTBA.

8. VismMepeHue yria, BIHCAaHHOTO B OKPYKHOCTb.

9. IlpusHaku mog06Hst TPEYrOIbHUKOB.

10. Teopema Iudaropa.

11. Teopema KOCHHYCOB.

12. Teopema cunycos.

13. ®opmynel miomaieit napamienorpaMma, TpeyroabHIKA, TPAeHH.

14. Qopmyra paccTOsIHUSA MEXITy ABYMS TOUYKAMH Ha IVIOCKOCTH. Y paBHEHHe HpsIMOH Ha
IUIOCKOCTH. Y paBHEHUE OKPY)KHOCTH.

15. [Ipu3HaKu mapauieIbHOCTH MPIMOM B IIIOCKOCTH.

16. [Ipu3HaKy napaiebHOCTH II0CKOCTEI.

17. PaznoeHue BEKTOpa 10 0CSIM KOOPAUHAT.

18. Onepanuu Ha/ BEKTOpPaMU 3aJaHHBIMH KOOPAMHATAMH (CIOKEHHE, BEIYHTAHHE, Pa3-
JIOXKEHHE I10 BEKTOPaM, YMHOXKEHHE Ha CKaJIsIp, CKASIPHOE TPOU3BEICHHE).

19. Teopema o mepHneHAUKYISIPHOCTH NPAMOM M IIOCKOCTH.

20. [TepneHAUKYIIPHOCTE ABYX IIOCKOCTEH.

21. Teopema 0 napaIeTbHOCTH U HEPIEHUKYIAPHOCTH JABYX IIIIOCKOCTEX.

III. OCHOBHBIE YMEHUS 1 HABBIKA

OK3aMeHYIOIHUCS TODKEH YMETh:

1. IIpousBonuTs apudmMeTHUECKHE NEHCTBUS HA YNCIAMH, 3aJaHHBIMU B BHJE IECATHY-
HBIX H OOBIKHOBEHHBIX 1pobeit; ¢ TpeGyeMoif TOYHOCTBIO OKDYIJIATE JAHHEIE YHCIA H Pe3yIbTa-
TBI BBIMHUC/ICHHH, POU3BOIUTE NMPHOIMKEHHYIO IPHKHIKY Pe3yJIbTara; MOJb30BaThes KalTbKy-
JSATOPaMU ¥ TabJIMLIaMU VIS POU3BOJICTBA BEIYUCIICHUH.

2. TIpoBOIMTE TOXJIECTBEHHbIE MPEOOPA3OBAHUS MHOTOYIEHOB, IPOOEH, cozepxKalux
NICPEMCHHBIE, BRIDAXKECHUH, COJEPIKALIUX CTENEHHBIE, TOKa3aTeIbHbIE, Iorapu(MUIECKUE H TPHU-
TOHOMETPHYECKHE (DYHKIIHH.

3. CtpouTts rpaduKy JTHHEHHON, KBAAPATUYHOMN, CTENEHHOM, MOKA3aTeIbHOMH, norapud-
MHYECKOW ¥ TPUTOHOMETPUYECKHUX ()YHKIIHIA.

4. Pemats ypaBHeHHs U HEPaBEHCTBA [IEPBOH U BTOPOH CTENIEHH, ypaBHEHHS 1 HEpaBeH-
CTBA, NPUBOISAIIMECS K HUM, PEIIAaTh CUCTEMbl YyPABHEHHH M HEPABEHCTB MEPBOi U BTOPOH CTe-
TICHY W NPUBOAAIIHAECS K HUM. CrOZa, B YaCTHOCTH, OTHOCSTCS POCTEHINNE YPABHEHHUS U Hepa-
BEHCTBA, COACPIXKAIIME CTENEHHBIE, II0Ka3aTeIbHbIE, JTOrapi)MHIECKHE ¥ TPHTOHOMETPHYECKHE
(yHKuEY. PemaTh ypaBHEHHs i CHCTEMBI, COAEpIKAIIHE ITapaMeTp.

5. Pemarp 3aaum Ha CocTaBlICHHE YPaBHEHHUH U CHCTEM YpaBHEHHIA.

6. M300paxkath reoMeTpuyeckne GpUrypsl Ha YepTeke M IPOU3BOJUTEH IIPOCTEHIIHE IO~
CTPOEHHS Ha ITIOCKOCTH.

7. Mlcronb3oBaTh reOMeTpUYECKHE IPE/ICTABICHHS TIPU PEMIEHHH airebpandecKux 3a1ad,
a METOZIBI aIreOpbl K TPUTOHOMETPHH — IIPU PELIEHAH FeOMETPHYECKHX 3a71ay.

8. IIpoBomHTE Omepanuy HaJ BEKTOPaMH H IOJIb30BATHCS CBOWCTBAMM 3THX olepanuii
(IMHEHHbBIE onepanuy, JUTHHA BEKTOPA, IIPOCKLHs BEKTOPA HA OCh, PA3/IOKEHHE BEKTOpA IO BEK-
TOpaM, CKaJISIPHOE IPOU3BEICHHE BEKTOPOB).

9. Ilonb30BaThCs MOHATHEM MPOU3BOIHON NIPH HCCIIEOBAHUN ¢yHKIMit Ha Bo3pacTanue
H yOBIBaHHE, SKCTPEMYMBI U IIPU MOCTPOCHUH TPaQUKOB DYHKIIHI.



Cnmucok uTepaTypel

1. COopHuK 3ana4 0 MaTeMaTHKe [Jisl MOCTYNAIMKX B By3sy/ [To pen.M.U. Cxanasu.
M.: OHUMKC 21 Bek, AJIBSIHC-B, 2000

2.Txauyx B.B. Maremaruka - aburypuenty. M.: MHIIMO, 2008
3.Anrebpa u Havana MateMatudeckoro aamusa.l10-11 kmaccel B 2 4.. YueGHUK U 3a-
IaYHHK Ut 001meo6pasoBaTenbHbIX yupexaeHuit/A.I Mopaxopmd. M.:Muemosuna, 2013.



