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O6mue ykasanus

Ha sx3amene no matematuke TIOCTYTAIOMMUH JODKEH M0KA3aTh:

¢ HCTKOE 3HAHME MaTeMATHYECKHX ONpe/ENeHHH H TeopeM, TIpeTyCMOTPEHHBIX IPOrpaM-
MOM, YMEHHE N0Ka3bIBATE 3TH TEOPEMEL

® YMEHHE TOHO H CKATO BEIPAXKATH MATEMATHYECKYIO MBIC/E B IHCHMEHHOM H3JI0)KEHHH,
HCTIOJIB30BATH COOTBETCTBYIOMIYIO CHMBOJHKY;

® YBEPEHHOE BJIaJICHHEe MAaTeMaTHYECKHMH 3HAHUAMH U HABBIKAMH, TIpeXyCMOTPEHHBIMH
TIPOTPaMMOM, yMEHHE IPHMEHSATE X TIPH PELIeHHAH 3a1ay.

IIporpamMma cocTouT u3 Tpex pasnenos.

TlepBeiit u3 HUX npencrasser coboit TIEPEYCHb OCHOBHBIX MAaTEMAaTHUYECKHX IIOHATHHA U
(axToB, KOTOPBEIMHU NOJKEH BhAzeTH TIOCTYHAOLIK, YMETh NPABHIIBHO UX HCIOJIB30BATH IIPH pe-
LIEHHH 3a]a4.

Bo Bropom paspene yxasansr Teopemst, KOTOPBIMH JIOJDKEH YMETh IIOJIb30BaTECA K3aMe-
HYEMBIiA.

B TpeTsem pasperne nepewncieHs! 0CHOBHBIE MaTeMaTHUECK e YMEHHS H HaBBIKH, KOTO-

PbIMH JIOJDKEH BJIaJIETh SK3aMEHYEMBIIL.
I. OCHOBHBIE MATEMATHUYECKUE NIOHSATHS Y ®AKTEI
Apudmernka, anre6pa 1 Hauaa aHAIH32

1. HarypaibHble yncna (N ) Ipocreie u coctaBrbie uncna. Jenurens, kpataoe. HanGomb-
i oOmmit geuTens. HauMenpiee obmee KpaTHoe.

2. ITpusHaku genumoctH Ha 2, 3, 5, 9, 10.

3. Ilensle yncna (Z) PanuonansHbIe yncia (Q), HX CJIOXXCHHE, BEIMUTAHUE, YMHOXCHHE
u fenenre. CpaBHEHHE PallHOHANBHEBIX YHCET.

4. JleficTBUTENbHBIE YHCIIA (R) > UX TIDEJICTABIICHUE B BUAE NECATHYHBIX ApOGeii.

5. W300paxeHue ynce Ha Ipsamoit. MOAy/Is NefCTBUTEIBHOTO YHCIIa, €r0 reOMeTpuye-
CKH CMBICIL.

6. ucroBke BRIpaXEHHUS. BoIpaxkeHus ¢ mepeMeHHbIMH. DOpMYJTEI COKPAIIEHHOTO YMHO-
JKECHHA.

7. CTeneHs ¢ HATYPAILHBIM U PAIHOHATBHBIM [IOKAa3aTeNeM.

8. Jlorapudmel, ux cBoiicTpa.



9. OmHOWIEeH U MHOTOWIeH,

10. Muorounen ¢ opmoi TIepeMEHHOM. Jlenenue MHOrowIeHa Ha OqHOWIeH. Kopens muo-

TOWICHA Ha nIpuMepe KBaapaTHOro TpeX4JIeHa.

11. TonsaTre dynxuun. Crroco6r 3ananusa oyHkuuu. O6nacts OIpeNEeNIEHHUs, MHOYKECTBO

3HaYeHUH QpyHKIMH. DyHKIUS oOpaTHas naHHOM.

12. Tpadux pynxuuu. Bospacranue u yGrmanue $ynxuny; nepuomuuHOCTS, YETHOCTD,

HEYCTHOCTb.

13. Tocratounoe ycnosue BO3pacTaHus, yObIBaHHS QYHKUHMH Ha npoMexytke. [Toastae

SKCTpeMyMa ¢ynkuuu. Heobxommmoe yenosue skcrpeMmyma ¢ynkuuu. Teopema @epma. JlocTa-

TOYHOE yCioBHe 3KcTpeMyMma. Haubonpmee u HaNUMEHBIICE 3HAYCHHUS QYHKIMH Ha IIPOMEXKYTKE.

14. Onpenenenue u ocHoBHEE CBOMCTBA QyHKIHIA:

® JIUHEHHOH y =ax+b;

® KBAJIPaTHYHOH y = ax’ + bx + ¢ ;

. a
® CTeNeHHOH y =qax", y=2=.

® IIOKa3aTeNbHoM y = g*;
® jorapupmMuyeckoin y = log.x3
® TPUTOHOMETPUYECKUX byHKIMI Y = sinx, y=cosx, y=tgx, y=ctgx;
® apr¢MmeTHIeCcKoro Kopas y = %x (nenN);
® byHKIUU y=|x|.
15. TlonsaTre cnoxHo#M byHKIHHY.
16. Vpasnenne. Kopuu ypasrenus. ITonsTye o PaBHOCHIIBHBIX YpaBHEHHUSX.
17. HepaBencTBa. MHOeCTBO permenuii HEpaBeHCTBa. PaBHOCHIIBHEIE HepaBencTRa.
18. Cucrems! ypaBHeHHit u HEPABCHCTB, COAEPXKAINMX apaMeTp. Pemmenus cucreMey.
19. Apupmernueckas u TFC€OMETpUYECKAst IPOrPECCHH.
Dopmyia #-TO WIEHA K CyMMBI IIEPBBIX /1 WICHOB apH(METHYECKO# POrpeccH.
DopMyna 7-ro WieHa H CyMMEI TIEPBBIX 7 YWICHOB T€OMETPHYECKON IPOrpPecCHH.
DopMyna CyMMBI YIEHOB GECKOHEYHO yObIBarommeit reomeTpryeckoit IIPOrPECCHH.
20. CuHyC, KOCHHYC U TaHTEHC CYMMBI H Pa3HOCTH ABYX apryMeHToB ((bopMyisr).
21. Tlpeo6pa3oBanue B MpoU3BenEHUS CyMM: sin@ xsin B, cosa + cos B 1 Haobopor.
22. Kpyrossie (o6patHbie TPUrOHOMETpUYeCcKHe) (YHKIHMH arcsinx, arccosx, arctgx ,
arcctgx .

23. Onpenenenue nponsBogHoit. E& (u3MIecKHii K reOMeTPHYEeCK it CMBICIL.



24. Tlpowssonubie Gymxumit: y=a*, y=siny, y=cosx, y=tgx, y=Inx, y=x",
25. IpousBomsas croxHoi# dyHKIuH.

I'eomerpus

Ilpsimas, myy, otpesok, nomanas, aimHa OTpe3Ka. Yrol, BeTMIMHA yriia. BepTukais-
HBIC 1 CMEXHEBIE yTiTbl. OKpY)HOCTS, KpyT. [lapaiuiesHble mpsMELe.

ITpumeps1 mpeoGpasosanus duryp, Bums! CHMMETpHH. [IBUXKEHHE, ero CBOMCTBA.
Bekropel. Onepauyu Han BekTopamu. KonnmmueapHsie BekTopsl. Pasnoxenue Bek-

TOpa [0 BEKTOpaM, 3aaHHBIM KOOpAMHATaMH. J[uHa BekTopa. [IpoeKius BeKTopa Ha

och. CKalspHOE IPOU3BeIEHHE BEKTOPOB.

MHoroyromsHuK, ero BepmuHsl, CTOPOHBI, AUAarOHAH.

Tpeyronsruk. Ero Menuana, buccekrpuca, Beicota. Bums! TpeyronsankoB. COOTHO-
LICHHA MEXY CTOPOHAMH M YTJIaMH NPSMOYTOJIHOTO TPEYTOIHHHKA.
Yereipexyronsuuky: NapaJiieiorpaMMm, pAMOYToJIbHHK, poMO, KBaJipaT, TpareIs.

OxpyxHocTs 1 kpyr. Llentp, xopza, AuaMerTp, paguyc. KacarensHas K OKpY>XHOCTH.
Ayra okpyxHocTu. CekTop.

8. lleHTpalbHBIE M BIHCAHHBIE YIIEL

QOpMyITBI IUIOIIAIHM: TPEYTOBHHKA, MPAMOYTONbHUKA, IIapajlIeIorpaMma, poMoba,
KBaZIpaTa, TPameLHH.

10. [lnvHa oXpyXHOCTH U JJTHHA TyTH OKpY>XHOCTH. PannanHas Mepa yria. [Tnomans
KpyTra 4 IUIOaab CEKTOpa.

11. Ilono6ue. ITomo6ubie ¢puryper. OTHOIMEHKE MIOmAneit MOJOOHEIX uryp.
12. IlnockocTs. INaparensHbie 1 IepeceKaromuecs IIOCKOCTH.

13. IapannensHOCTE IPAMOI M ITOCKOCTH.
14. Yron npsimMoii ¢ mnockocTsio. IlepnemKyIap K mIockocTy.

15. JiByrpannblie yrisl. JIuHeHHbIN yron AByTpaHHOro yria, IepnermukynsprocTs nByx
IUIOCKOCTEH.

16. Muororpanauku. VIx Bepiunsl, pedpa, rpany, auaronany. Ilpamas u Hakmonnas
NMPU3MBL, IMpaMuzia. [IpaBuibHas PU3Ma H NpaBUITBHAS NHPAMHIA. ITapannenenu-
TEAbl ¥ UX BUIEL

17. Qurype! Bpamenus: nuIMHAp, cdepa, KOHYC, map. Hentp, nuamerp, pamuyc chepst u
mapa. ITockocTs kacatenbuas k cdepe.

18. ®opmyna 06beMa napaiienenunesa.



19. ®opmyner mromany TIOBEPXHOCTH M 06bEMa IPU3MEL.
20. ®opmyne! mnomanu TIOBEPXHOCTH U 00Bb€Ma MUpaMHEL.
21. ®opmyner momanu TIOBEPXHOCTH M 06BeMa LUIUH pA.
22. ®opmyna momamu TIOBECPXHOCTH U 00B€Ma KOHyca.

23. ®opmyis! 06BeMa 11apa M €ro yacreii.

II. OCHOBHBIE ®OPMY.JIbI U TEOPEMBI
Aunre6pa u Havana ananmsa

1. Cpoiictea dyHKIHH Y =ax + b u & rpaux.

k
2. Cpoiictea dhyHKIHH Y =— u e rpadux.
X

3. Cpoiictsa dynxmun y= ax? +bx + ¢ u e€ rpaduk.
4. ®opmyna xopHeit KBaJIpaTHOI'O ypaBHEHHS.

5. Paznoxenue KBaJpaTHOTO TpexX4wieHa Ha JIMHEHHbIE MHOKHTE)IH.

6. CpoiicTBa uncioBbx HEPaBEHCTB.

7. Jlorapuom npouspenenus, CTEIIEHH, YaCTHOTO.

8. Onpenenenne u ceoiicTra bysxumit y = sinx, y = cosx, Y =1gx u ux rpapuxu.
9. Pemenue ypasHeHuii Buna sinx = a,cosx =a,tgx =q.

10. ®opmyner npuBenenmus.

11. 3aBucumMoctu MEXIy TPUTOHOMETPUYECKHUMH (BYHKIHIMH OZHOro M TOro Xe apry-
MEHTa.

12. TpuronomeTpuyeckue GpyHKIMH TBOHHOTO K IIOJIOBHHHOTO yTIIa.

13. BrlpaxxeHHe OIHUX KPYrOBbIX dynxumit yepes npyrue.

14. TIpousBoanas cymMMsr JBYX QYHKIHIH.

15. IlpousBonnas npoussenenus JBYX QYHKIHIA.

16. Ilponzsoauas yactHOro JIBYX GOYHKIIMIA.

17. YpaBHenue kacarensHoii k rpaduKy QyHKIHY.

I'eomerpus

1. CgoiictBa PaBHOOENPEHHOTO TPEYTONLHHUKA.

2. CBo¥iCTBa TOY€K, PABHOYNATEHHBIX OT KOHIIOB OTpe3Ka.



3. Ilpu3Haku napamiensHocTH IPSMBIX.

4. Cymma yrios TpeyronsHuka. Cymma BHYTPEHHHX yITIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.
5. Ilpusnaku napajuienorpamma.

6. OKpyXHOCTB, ONIHCAHHAS OKOJIO TPEYTONBHAKA X OKDYXKHOCTB, BIHCAHHAS B TPEYTOJb-
HHK.

7. KacatensHas k OKPYXXHOCTH, CEKyIas ¥ X CBOMCTRA.

8. Mamepenwe yrita, Bucassoro p OKPY>XHOCTSb.

9. Ilpu3naku noxo6us TPEYTOJIBHUKOB.

10. Teopema ITudaropa.

11. Teopema KOCHHYCOB.

12. Teopema cunycos.

13. ®opmyser nowaneit TapaiiiesorpaMMa, TpeYroJIbHAKA, TPATISLH.

14. ®opmyna PaCCTOSHUSA MEXIy IBYMS TOYKAMH HA IUIOCKOCTH. YpaBHeHHe nmpsMoii Ha

IIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

15. Ilpusnaku napamtensaocta IIPAMOH H IJIOCKOCTH.

16. ITpusHaxu mapamtensaocTy IJIOCKOCTEM.

17. Pasnoxenue BEKTOpa IO OCSM KOOpPAMHAT.

18. Onepauuu Hap BEKTOpaMH 3alaHHbIMU KOOpJHHATAMH (CIIOXKEHHE, BBIYMTaHHE, pa3-
JIOXCHHUE 110 BEKTOPaM, YMHOXEHHE Ha CKaJIAp, CKaJIIPHOE IIPOU3BEACHHE).

19. Teopema o NCPICHAUKYIAPHOCTH NPAMOH U IIOCKOCTH.

20. TlepnenaukynapHOCTD JBYX IIJIOCKOCTEH.

21. Teopema 0 mapasIensHOCTH U NCPIEHAUKYISIPHOCTH ABYX ILUIOCKOCTEHH.
III. OCHOBHBIE YMEHMSI 1 HABBIKH

9K3aMCHYIOMHﬁCH AOJDKCH YMETh:

1. HpOI/I3BOI[PITB apmbMemquKHe JEeUCTBUS Hana 4HuciiaMy, 3aJaHHBIMH B BHIC ONecCaTHY-

HBIX H OOBIKHOBEHHBIX IpO6eif; ¢ TpeGyeMoi TOYHOCTEIO OKPYTJISTE JAHHBIE YHCIIA U PE3YIIbTATEI

BBIYHCIICHUH, IPOM3BOIUTE IPHOIHKEHHYIO TIPUKUIKY Pe3yIIbTaTa; MONb30BATECS KANBKYIIATO-

paMHu Hu TaﬁJIHIlaMPI JJIA IPOU3BOJACTBA BEIYHCIICHUI.

2. IIpoBOAMTE TOXIECTBEHHEIE npeobpaszoBaHus MHOTOWICHOB, Apo0ei, comepxamux me-

PEMCHHEIC, BBIpa)KeHHfI, CoAcpKamux CTCNICHHEIE, IIOKa3aTCIbHBIE, JIOT: apmanqecme H TpHUTIO-

HOMETpHYECKHE QYHKIIHH.

3. Crpourts rpaduku muHeHHO, KBaJpaTHIHOH, CTENIEHHOM, II0KA3aTebHOMH, Jorapupmu-

YECKOH H TPUTOHOMETPHYECKHX (YHKI[HA.



4. Pemats ypaBHEHHS U HEPABEHCTBA MEPBOM H BTOPOIl CTEIEHH, YPaBHEHHUS U HEPABEH-
CTBa, NPUBOJAIIKECS K HUM, PeIIaTh CHCTEMBI YPaBHEHMI ¥ HEPABEHCTB NEPBOH U BTOPOM CTe-
TIEHH ¥ IIpHBoAAIMecs K HUM. Crozia, B YaCTHOCTH, OTHOCATCS IIPOCTEHIINE YpAaBHEHHS H Hepa-
BEHCTBA, COZIEPIKAIle CTENEHHbIE, MOKa3aTebHbIE, JTOIrapH()MUIECKHE H TPHTOHOMETPHYECKHE
¢ynxiuu. Pemats ypaBHEHHS i CHCTEMBI, COAEPXKALIHE TapaMeTp.

5. Pemmars 3a1auy Ha COCTaBJICHUE YPaBHEHUH U CHCTEM ypaBHEHMI.

6. M306paxars reoMeTpuueckue GUrypsl Ha YepTexe M MPOM3BOAHMTH NPOCTEHINHE I1O-
CTPOEHHS Ha IIIOCKOCTH.

7. Vlcnonb30BaTh reOMETPUYECKHE NIPECTABIICHHS IPH PELICHAH anrebpandecKux 3aad,
a MeTobI are6pbl ¥ TPHTOHOMETPHHM — IIPH PEIEHUH TeOMETPHYECKHX 3a/1a4.

8. IIpOBOAMTE ONEpaNiy Hajl BEKTOPAMH U NOJIb30BATHCS CBOMCTBAMH 3THX ONIepaIyii (JIH-
HEHHbIC ONepaliy, JUTMHA BEKTOPA, IPOEKIIHs BEKTOPa Ha OCh, Pa3JIOKEHHE BEKTOPa IO BEKTOPaM,
CKQJIIPHOE IIPOM3BENCHUE BEKTOPOB).

9. Ilonp30BaTECA NOHATHEM IPOM3BOAHOM IIPH HCCIENOBAaHHH (YHKIM Ha BO3pacTaHHE H

yOBIBaHHe, 3KCTPEMYMBI H IIPH IIOCTPOEHHH TpaguKOB (GyHKIHIL.
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