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OO61mne ykazanus

Ha sk3ameHe 1o MaTeMaTHKe MMOCTYHAIOIIUH JOJDKEH IT0Ka3aTh:

e YETKOE 3HAaHME MaTeMaTHYeCKUX OIpeHeeHHH W TeopeM, NPeXyCMOTPEHHBIX Ipo-
rpaMMO#, yMEHHE I0Ka3bIBaTh 3TH TEOPEMBI;

e YMEHHE TOYHO M C)XKaTO BBIpaXaTh MAaTEMaTHYECKYIO MBICIb B MHCBMEHHOM H3JI0XKe-
HHUH, HCIIOJIF30BATh COOTBETCTBYIOLIYIO CHMBOJIUKY;

e YBEpEHHOE BJIAJICHHE MaTeMaTHYECKUMH 3HAHUSAMH U HaBBIKAMH, IPEXYyCMOTPEHHBIMH
[POrpaMMoii, yMEHHe IPUMEHSITh UX IPU PEIICHUH 3a1a4.

[IporpammMa COCTOHT U3 TpeX pa3JelioB.

[NepBrlit M3 HUX NpencTaBiseT coboil MepedeHb OCHOBHBIX MaTEMaTHYECKUX MOHATHH U

q)aKTOB, KOTOPBIMH OOJDKCH BJIAACTH nocwnalomnﬁ, YMETH IIPAaBUJIBHO HX HCIOJIB30BATh IIPH

PEIICHHUH 3a1a4.
Bo BTOPOM pas3qi€ii€ yYKasaHbl TCOPEMBI, KOTOPBIMH JOJIXKCH YMETH ITIOJIb30BAaThCA JK3a-

MEHYEMBIi.
B TpeTbeM paszelie NepeurciIeHbl OCHOBHBIE MATEMATUYECKUE YMEHHUS U HAaBBIKH, KOTO-

PBIMH JOJDKEH BJIAACTh 3K38MCHy€MI>II‘;I.

I. OCHOBHBIE MATEMATHYECKHUE INIOHATHUA 1 ®AKTbI

ApudmeTHka, ajredpa 1 Hauajia aHAJIU3A

1. HarypaneHble 4ucna (N ) IIpocTeie M cocTtaBHBIE 4Hcna. Jlemutens, KparHoe.
Haunbonpmmit 06muii nenurens. Haumensiee obimee kpaTHoe.

2. [Ipusnaku nenuMocTy Ha 2, 3, 5, 9, 10.

3. Llenste uncna (Z). Panuonansueie wucna (Q), HX ClIOXKeHHE, BEIMUTAHHAE, YMHOKCHHE

u fenenne. CpaBHEHHE palliOHAIBHBIX YHCEIL.

4. JleficTBUTENbHBIE YHCIA (R), UX IIPEICTABICHHE B BUAE AECATUYHBIX APOOEi.

5. N306paxenune 4ucen Ha npsMoi. Moxynb NeHCTBUTENFHOTO YHCIIA, €TO0 TeOMETpHYE-
CKHil CMBICIIL.

6. Uucnossle BbIpaxeHHUs. BrlpaxeHus ¢ mepeMeHHBIMH. POpMYIBI COKpPAIEHHOTO
YMHOXCHHSL.

7. CteneHp ¢ HaTypaIbHBIM H PallHOHAIBHBIM [TOKa3aTeNIeM.

8. Jlorapu¢MsI, UX CBOMCTBA.

9. OnHOYJIEH U MHOTOYJIEH.

10. MHoOTO4I€EH ¢ 0fHOM epeMeHHOoM. Jlenenue MHOrowieHa Ha ogHowieH. Kopens MHO-
rowieHa Ha IpUMepe KBapaTHOTO TPEXWICHA.

11. Ionsatue pynkuuu. Croco6s! 3ananus pyHkuu. O6IacTh ONpeaeIeH s, MHOXECTBO
3HaueHu# ¢yHKIuH. OyHKIUsS oOpaTHAs AaHHOM.

12. I'paduk ¢pynkuuu. Bospacranue u yObiBaHHE GYHKIMH, EPHOIAYHOCTD, YETHOCTD,
HEYETHOCTb.



13. JlocTaTouHO€ YCIIOBHE BO3pacTaHus, yObIBaHHS (GYHKIMH Ha MpoMexxyTke. Ilonsarue

skcTpemyMa Qyukiuu. Heob6xoxumoe ycioBue sxctpeMyma dyHkuun. Teopema @epma. Jlocta-
TOYHOE yCJIOBHE 3KcTpeMyma. Hanbonplee 1 HauMeHbIIee 3HaueHUs. QyHKIUH Ha IPOMEXKYTKE.

14. OnpeneneHne ¥ OCHOBHBIE CBOMCTBA (YHKITHIH:
e THHEHHOU y=ax+b,

e KBaJpaTU4HOMH y = ax® +bx+c ;

. a
e CTEMEHHOH y =ax", y=—;
x

e II0Ka3aTebHON y =a”
e norapupmMuueckoir y =log,x;
e TPUTOHOMETPHUYECKUX PYHKIHMIA y = sinx, y = cosx, y =1gx, y =clgx;
e apu(HMETHIECKOTO KOPHSI ) = Yx (n eN );
o QyHKIHH y=|x|.
15. IlonsTre ciioXXHOHM QyHKIUH.
16. YpaBuenune. Kopuu ypaBaeHus. [IoHsTHE O paBHOCUJIBHBIX YPaBHEHUSX.
17. HepaBeHcTBa. MHOXECTBO peLICHH HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.
18. Cucremsl ypaBHEHHI ¥ HEPABEHCTB, COAEPXKAIIUX ITapaMeTp. PenieHus cucTeMsl.
19. Apudpmernyeckas ¥ reoMeTpUUIECKasi IPOTPECCHH.
®dopMyia #-ro WieHa ¥ CyMMBI [IEPBHIX # WIEHOB apU(PMETHIECKOH POrPECCHH.
®opMyna n-ro 4wieHa ¥ CyMMBI IEPBBIX # YICHOB I€OMETPUUYECKOH IPOTPECCHH.
®opMyna CyMMBbI WIEHOB 6ECKOHEYHO YOBIBAIOLICH reOMeTpUYECKOH IIPOTrPECCHH.

20. CuHyC, KOCHHYC U TAHT€HC CYMMBI H Pa3HOCTH JIBYX apryMeHTOB ((HOpMyJIbI).
21. [Ipeobpa3oBanue B MpoM3BeAECHHUS CyMM: sin tsin £, cosa = cos f 1 Ha000pOT.

22. KpyroBble (oOpaTHbIE TpPHUTOHOMETpHUYECKUE) (GYHKLUHUHU arcsinx, arccosx, arctgx ,
arccigx .
23. Onpenenenue npou3BogHoi. E€ ¢pusmueckuii 1 reoMeTpUYeCKHii CMBICIL.

24. TIpomsBoauble QyHKumit: y =a*, y=sinx, y=cosx, y=1Igx, y=Inx, y=x" .
25. IlpousBoaHas CIOXKHOM QyHKIHH.

I'eomeTpus

1. Ilpsmas, 1y4, OTpe30K, JJOMaHas, JUIMHA OTpe3Ka. YToJI, BEeIM4YKHA yria. Beprukans-

HBIE ¥ CMeXHBIE YIIiIbl. OKpY>XKHOCTB, KpyT. [lapajuienbHble mpsIMbIE.

2. Ilpumeps! npeobpazoBanus GUryp, BUABI CHMMETpHH. [[BI)KEHHE, €T0 CBOKCTBA.
3. BekTopsl.
Omnepauuu Hax BekTopaMu. KosuinHeapHbie BEKTOpEI. Pa3iioskeHue BeKTOpa o BEKTOpaM,

3aJaHHBIM KoopauHataMu. JmuHa Bekropa. IIpoekuus BekTopa Ha och. CkajspHOE IpoH3Bee-
HHE BEKTOPOB.

4. MHOTOYTONBHUK, €70 BEPIINHBI, CTOPOHBI, JUarOHAIIH.
5. Tpeyroneauk. Ero Menmnana, 6uccexkrpuca, Beicota. Buasl tpeyroasHukoB. COOTHO-

IIE€HU MEXOY CTOPOHAMHU U yIJIaMH IIPAMOYTOJIBHOTO TPEYTOJIbHHUKA.

TOP.

6.YeThIpexyroNbHUKHU: apajuIeNnorpaMMm, IpsAMOYTOJIbHUK, poMO, KBaapaT, Tparerus.
7. OKpy>XHOCTB H KpYT.
Lientp, xopaa, nuametp, paguyc. KacarenbHas k okpyxHocTH. Jlyra okpyxHoctd. Cek-

8. LleHTpabHBIE U BIMCAHHBIE YTIIBL
9. ®opMynbl IUIOIIANU: TPEYrOJIbHUKA, MPSIMOYTOJbHHKA, MapaieiorpaMMa, pomoa,

KBaJgpara, TpalCuuu.



'10. JInHHA OKPY>XHOCTH M JUIMHA JYTM OKDYXHOCTH. Panuannas Mmepa yrma. ITnomans
KpyTa H IUIOIAAb CEKTOpa.

11. TTogo6wue. [Tomo6HbIe purypsl. OTHOIIEHHE IUTOMIANEH TOJOOHBIX QUTYp.

12. ITnockocts. IlapannensHblie U nepecekaroyecs IIOCKOCTH.

13. TlapannenbHOCTh MPSMOM U MIIOCKOCTH.

14. Yron npsimoii ¢ i1ocKocThio. [lepnenauKysap K MI0CKOCTH.

15. iByrpannslie yriusl. JInHeHHBIH yron AByrpaHHoro yria. I[lepneHaukynsipHOCTh OBYX
IJIOCKOCTEH.

16. Muororpannuku. Vx BepumHbl, pebpa, rpanu, quaroHanu. [Ipsmas ¥ HakJIOHHas
npu3Mbl, nupamuja. [IpaBuwibHas npu3Ma M MpaBUiIbHas nupaMuna. [lapanienenunens: U ux
BUIBL.

17. ®urypsl BpameHus: LHIHHAD, cdepa, KoHyc, map. LlenTp, auamerp, paxuyc chepbl
u mapa. [TnockocTs kacarensHas k chepe.

18. ®opmyna oOpeMa napasuieNenunea.

19. ®opMynbl MIOIAAK HOBEPXHOCTH H 00bEMa IPU3MEL.

20. ®opMybI IUIOIAAK IOBEPXHOCTH H 00beMa MUPaMHIBL.

21. ®opmyibl IIIOMIAAK TOBEPXHOCTH U 00beMa HHIMHAPA.

22. ®opmyiia IIIOIAaaH MOBEPXHOCTH U 00beMa KOHyca.

23. ®dopmyibl 0OBEMa IIapa U €ro 4acTei.

II. OCHOBHBIE ®OPMYJIbI 1 TEOPEMBI
Aare0Opa 1 HayaJia aHAJIH3A

1. CaoiictBa pyukuuu y = ax + b u eé rpadux.
k

2. CpoiicTBa pyHKIHH y = — U e€ rpaduk.
x

3. CBoiicTBa QyHKIIUH ) = ax? +bx +cued rpadux.
4. ®opmyna KopHel KBapaTHOrO ypaBHEHHS.
5. Pa3noxxeHue KBaApaTHOTO TpEXWIEHA Ha JIMHEHHBIE MHOXKHUTEIIH.
6. CBoiicTBa YHCIIOBBIX HEPABEHCTB.
7. Jlorapu™m npounsBeneHus, CTEEHH, YaCTHOTO.
8. Onpenenenue u cBoiicTBa QyHKIMH Y = Sinx, y = cosx, y = IgX ¥ ux rpaduku.
9. Pemienue ypaBHeHMH BUIa SinX = a, COSX = a,1gx =a.
10. ®opmyinbl pUBEAECHUS.
11. 3aBHUCHMOCTH MEXIY TPUTOHOMETPUYECKHUMH (YHKIUSIMH OJHOTO H TOTO XK€ apry-
MEHTA.
12. Tpuronomerpuyeckue GyHKIIUN TBOHHOTO U IOJJOBUHHOTO yTJIa.
13. BeipaxkxeHue ogHUX KPYTrOBBIX (QYHKIMIA Yyepe3 Ipyrue.
14. TlpousBoaHast CyMMBI ABYX (YHKIIHIA.
15. IlpousBoaHas MPOU3BENCHHUS IBYX QYHKIHIA.
16. IIpousBoaHast yacTHOrO IBYX QyHKITHIL.
17. YpaBHeHue kacaTeIbHON K rpaduKy QyHKIIHH.

I'eomerpus

1. CoticTBa paBHOOEAPEHHOTO TPEYTOJbHUKA.
2. CBoiicTBa TOYEK, paBHOYAAIECHHBIX OT KOHI[OB OTpE3Ka.



3. IIpu3Haku napayuieIbHOCTH NPSAMBIX.

4. Cymma yriioB TpeyroyipHuka. CyMMa BHYTPEHHHX YITIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

5. Ilpu3Haku napajuiesiorpaMmma.

6. OKpyXHOCTb, ONMHCAHHAs OKOJO TPEYroJbHHKA M OKPY)KHOCTh, BIIMCaHHas B Tpe-

YTOJIbHHK.

7. KacarenbHas K OKPY>KHOCTH, CEKyILlasi U HX CBOMCTBa.

8. M3aMepeHue yria, BIUCAHHOTO B OKPY>HOCTb.

9. Ilpu3Haku 000U TPEYrOJIbHUKOB.

10. Teopema ITudaropa.

11. Teopema KoCuHYCOB.

12. Teopema cuHyCOB.

13. ®opMyisl IUIOmaAeil napajuieorpaMMa, TpeyrolbHUKA, TPAEIHH.

14. ®opmyia paccTOSIHUS MEXIy AByMs TOYKaMHU Ha IUIOCKOCTH. Y paBHEHHE NPAMOi Ha
IUTOCKOCTH. Y paBHEHHE OKPY>KHOCTH.

15. ITpu3Haky napauIeIbHOCTH IPSAMOM U ILIOCKOCTH.

16. [Ipn3Haky nmapauieIbHOCTH IJIOCKOCTEM.

17. PaznoxxeHne BEKTOpa O OCSIM KOOpPAUHAT.

18. Omepamyu Hax BEKTOpaMH 3aJaHHBIMH KOOpIAHHATaMH (CJI0XKE€HHE, BHIUUTAHHUE, pa3-
JIOJKEHHE TI0 BEKTOPaM, YMHOXXEHHUE Ha CKAJISP, CKASIPHOE IIPOU3BEICHHE).

19. Teopema 0 nepneHAUKYIIPHOCTH IIPSIMOH H INIOCKOCTH.

20. IlepneHaAMKYIIPHOCTH JBYX IIOCKOCTEH.

21. TeopeMa 0 mapayUIETBHOCTH U NEPIEHIAUKYIIPHOCTH ABYX IJIOCKOCTEH.

II1. OCHOBHBIE YMEHUMSA U HABBIKH

DK3aMeHYIOIUNCS JOMKEH YMETh:

1. IIpousBoauTh apudmMeTHUeCKHe NEUCTBUS HAJ YUCIIAMHU, 33aJaHHBIMU B BUJE JECATHY-
HBIX H OOBIKHOBEHHBIX ApoOeif; ¢ TpeOyeMoit TOUHOCTBIO OKPYTJIATH JaHHBIC YHCIIA U pe3yibTa-
THl BBIYUCIICHHUH, IPOU3BOAUTH NPUOIIKEHHYIO NMPUKUAKY pe3yibTara; I0JIb30BaThCS KalbKy-
JIATOpaMH U TabJIMIaMH [T IPOU3BOJICTBA BEIYUCIICHHIHA.

2. IlpoBoauTh TOXIECTBEHHBIE NpeoOpa3oBaHHUS MHOTOWIEHOB, OpoOei, comepxaiux
IIepeMEHHBIE, BBIPAKEHHI, COAEp KaMX CTENIEHHBIE, I0Ka3aTeNbHbIe, JorapupMU4YECKUe U TPH-
TOHOMETPUYECKHE (DYHKIUH.

3. Ctpouts rpaduku JHHEHHOH, KBaIpaTHUHOM, CTEIICHHOH, TOKa3aTeNbHOM, Jorapud-
MHUYECKOH ¥ TPUTOHOMETPUYECKHX HYHKIIUH.

4. PemaTh ypaBHEHHS M HEpaBEHCTBA NEPBOX U BTOPOIl CTENIEHH, YpaBHEHUS U HEPABEH-
CTBa, IPUBOAAIINECS K HUM, pellaTh CUCTEMBI YpaBHEHHUH U HEpaBEHCTB IEPBON U BTOPOW CTe-
IIeHH U npHuBosmuecs K HUM. Ciofia, B 4aCTHOCTH, OTHOCSATCS IPOCTEHINHE YypaBHEHHUS U Hepa-
BEHCTBA, COJIEpXKAIlUE CTENEHHBIE, TIOKa3aTeNbHBIE, JOrapu(pMUIECKHE H TPHTOHOMETPHUYECKHE
¢bysknun. PemaTtes ypaBHEHUS ¥ CUCTEMBI, COJIEpKAIlUE ITapaMeTp.

5. Pemate 3a1a4u Ha COCTaBI€HHUE YPAaBHEHHU U CUCTEM YpPaBHEHHM.

6. N3o6paxxaTs reoMeTpuueckie GUIypsl Ha YepTexe W IPOU3BOJUTH MPOCTEHIIKE II0-
CTPOEHHS Ha IUIOCKOCTH.

7. Ucnionb30BaTh T€OMETPHYECKUE TIPEICTABICHUS IIPH PEIICHUH areOpandecKux 3aaad,
a MeToApI aNreOphl U TPUTOHOMETPHH — IIPH PEIICHUH T€OMETPHYECKUX 3a1ad.

8. IlpoBomuTh omepaiii Haj BEKTOpaMH M IOJB30BaThCS CBOMCTBAMH 3THX ONEpaluii
(JimHEHHBIE ONEepaluy, JUIMHA BEKTOPA, IPOEKIU BEKTOpA Ha OCh, pa3JIOKEHHE BEKTOpa 10 BEK-
TOpaM, CKaJIIpHOE IIPOU3BEICHHUE BEKTOPOB).

9. Ilonp30BaThCS NOHATHEM NIPOU3BOAHOM IIpU HCCIENOBAaHUM (YHKIUN Ha BO3pacTaHHE
U yObIBaHHUE, 9KCTPEMYMBI U IIPU NOCTPOCHHUH I'paduKOB QYHKITHIA.
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