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[Iporpamma o MareMaTuke AJid MOCTYMAKOLUIUX B BBICIINE yUYeOHbIE 3aBEICHUS
COCTOUT M3 Tpex pas3nenoB. llepBbll M3 HUX CONEPKUT IEPEYEHb OCHOBHBIX
MaTeMaTUYECKUX MOHATHH, (PaKTOB U TEOPEM, KAKUMU JOJKEH BIAJIETh A0UTYPHUEHT
(yMeTh TMpaBWIBHO WX UCIOIL30BaTh MPU pEIICHUH 3aaad). Bropoil paszgen
MPEICTABIIAECT 3HAHUS B BUJIE€ OCHOBHBIX (DOPMYJ U TEOPEM, KOTOPbIE JOJIKEH 3HATh
nocTynaromui. B TpetbeM pazaene nepedyuciieHbl OCHOBHBIE MAaTEMaTHYECKHE
YMEHUS U HABBIKW, KOTOPBIMHU JOJDKEH BianeTh nocrynammuii B OO BIIO, a taxxe
TpeOOBaHMUs K 3HAHUSM aOUTYPUEHTA.

|. ®akThI
Apugpmemuxa, anzeopa u nauana anaiuia
1 HarypanbHble uKcla, palMoOHaJbHBIE U UPPAIMOHAIBHBIC 4YHCIA, HUX

CpaBHEHHUE M JeWCTBHE HaJ HUMHU. UTeHne UW 3amuch HaTypalibHbBIX,
paIMOHAIILHBIX U UPpPANMOHANBHBIX uncesn. CpaBHEHUE JAECUCTBUTEIBHBIX YHCE.
CnoxeHnue, BoIUNTAHUE, YMHOXKECHUE U JIeJICHUE JCHCTBUTEIIBHBIX YUCET.

2. JlenuMOCTh HaTypaldbHBIX uYuced. JlenuTens W KpaTHOE HATYpPaJbHOTO
yucna. YetHele u HedeTHble yucia. [Ipusznaku penumocTtu Ha 2, 3, 5, 9, 10.
Jlenenue ¢ octatkoM. IIpocTeie U cioXkHbIe uncia. Pa3noxeHue HaTypalbHOTO
YucJia Ha MPOCThle MHOXUTENIU. Hanbonpiuii o0l nenuTennb, HauMeHblee olliee
KpaTHOE.

3. O6bIkHOBeHHBIC ApoOu. CpaBHEHHE OOBIKHOBEHHBIX apoOeit. [IpaBunbHas u
HenpaBwibHas poOb. Llenas u apobHas yacth yucna. OCHOBHOE CBOWMCTBO JApOOH.
Coxkpamienune npoOei. Cpennee apupMeTHYeCKOe HECKONIbKUX dyucen. OCHOBHBIC
3a/layu Ha TPOIEHTHBIE BeIUUCIIeHU. [Iponopuuu.

4. CTeneHb C HATypalbHBIM M pallMOHAIBLHBIM TIOKa3aTeleM, €€ CBOMCTBA.
OnpeneneHnn KOpHS N -0M cTerieHn aprudmMeTHueckoro kKopHs. CBocTBa KOpHEH.

5. OgnowrieH U MHorowieH. [eictBusi Hag HUMH. DOpMysbl COKPAILIEHHOTO
YMHOKEHHUSL.

6. MHorowieH ¢ oiHO# nepeMeHHoi. KopHuU KBaJipaTHOTO TpexXwieHa.

7. PatimonanpHbIe, UppalMoOHaIbHEIE, CTEIICHHBIE, MOKa3aTeJIbHBIE,
norapuMUYECKUe, TPUTOHOMETPUUECKHE BBIPAKEHUS M UX TOXKICCTBCHHBIC
npeoOpazoBanus. OmnpenencHue W CBOWCTBA Jjorapudma, TPUTOHOMETPHUECKUX
byHkIui (cWMHYca, KOCHMHYyCa, TaHreHca, KoTaHreHca). COOTHOMIICHUS MEXKIy
TPUTOHOMETPUUYECKUMH (PYHKITUSIMHU.

8. Ilonstne ¢ynkiuu. CrocoObl 3amanus GyHkmu. OOIacTh OmMpeaencHus,
MHOKECTBO 3HaYeHMN QyHKIH. OOpaTHbIE ()YHKITUML.

9. I'padux ¢dynkimu. Bospactanne u yObiBanue (YHKINW; TEPUOTUIHOCTD,
YETHOCTh, HEYETHOCTh (DYHKIIHH.

10. JloctaTounoe ycnmoBue Bo3pactaHus (yObiBaHUs) (DYHKIMM Ha TMPOMEKYTKE.



[lonsatue skctpemyma ¢yHkuuu. HeoOxomumoe ycinoBue sKCTpeMyMa (DYHKIHMH
(reopema dDepma). JlocTaToyHOE ycloBUE JKCTpeMyMa. HaumOonblllee W HauMEHbIIEe
3HaYeHUe (PYHKIMU Ha IPOMEXKYTKE.

11. OmnpenencHre W OCHOBHBIC CBOWCTBA (QYHKIMMA: Yy =kx+b, y=ax*+bx+c,
y=ax" (neZ), y=a* (a>0), y=log,x (a>0), y=sinx, y=cosx, y=tgx, y=cCtgx.
OOpatHbIe TPUTOHOMETPUUYECKHE (PYHKIIHH.

12. VpaBHenue. Pemenue ypaBHeHu#, KopHM ypaBHeHus. [lonartue o
PABHOCHJIBHBIX YPABHEHUSX.

13. HepaBenctsa. Pemenne nepaBeHCTB. [IoHATHE O paBHOCHIIBHBIX HEPABEHCTBAX.

14. Cucrema ypaBHEHMII W HEpaBEeHCTB. PellieHHe CHCTEM ypaBHEHUH W
HepaBeHCTB. KopHu crcteMbl. PaBHOCKITbHBIE CUCTEMBI YPaBHEHUIA.

15. cnonp3oBaHue ypaBHEHUH, HEPAaBEHCTB M MX CHUCTEM B pEHICHUH
TEKCTOBBIX 3a/1a4.

16. ApudmeTndeckas 1 reoMeTpuyecKas Iporpeccuu U ux croiictea. Gopmyna
1 - 20 YI€HA U CYMMBI NEPBBIX 7 YIEHOB MIPOTPECCHIA.

17. ToxnaecTBeHHBIE TPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKECHUH.

18. Onpenenenue mnpousBoaHON. IIpom3BomHbIE CyMMBI, NPOU3BEICHUSA,
YaCTHOTO 5 GbyHKIUI: y =kx+b, y=a", y=ax"(neZ),
y=log, x,y=sinx,y=cosx,y=tgx.

19. Onpenenenne nepBooOpa3HONM (QYHKIMM M ONPEACICHHBIM MHTErpa.
Hcnosp30BaHue ONPENEIEHHOr0 MHTETpaia Il BBIYMCICHUS II0OMAIEeH.

20. OnpeneneHue BEPOSITHOCTH CIy4yallHOW BEIMYMHBI HambOojee IpOoCThie
CHOCOOBI pacYeTOB BEPOSTHOCTEM.

T'eomempus

1. Ilpsimasa, myd, OTPE30K, JOMaHasi; JJIMHA OTpe3Ka. YToJ, BEIMYMHA YrJa.
Beprtukanbuple u cMexHble yribl. [lapamnensHpie mpsMble. PaBeHCTBO u Tojo0we
reoMeTpruieckux Guryp. OTHOIICHHE TUIOMAAEH MOT00HBIX (BUTYP.

2. [Tpumepsl mpeoOpa3zoBaHusi TEOMETPUUYECKUX GUTYP, BUIABI CHMMETPHUH.

3. MHoroyroiapHuK. BepImHel, CTOPOHBI, TUArOHATN MHOTOYTOJIbHHKA.

4. Tpeyronsuuk. Ero meamana, OuccekTpuca, BbICOTa, UX CBOWCTBA. Buisl
TpeYroabHUKOB. COOTHOUICHUS MEXIYy CTOPOHAMH M YIJaMH HIPSMOYTOJIbHOTO
TPEYroJIbHUKA.

5. UeThIpeXyronpbHUK: TapajjeaorpamMM, MPSMOYTOJbHUK, poOMO, KBajupar,
Tparenus; X OCHOBHBIE CBOMCTBA.

6. OxpyxHOCTh U Kpyr. Llentp, Xxopma, nuameTp, paauyc. 3aBUCHUMOCTH
MEXIY OTpEe3KaMHU B OKpYKHOCTH. KacarenpHas K OKpYKHOCTH. Jlyra OKpy KHOCTH.
Cektop. CerMeHT.

/. llenTpasibHbIC U BIIMCAHHBIE YTJIbI; UX CBOWCTBA.

8. ®opmyIbI IJI0IIAeH reOMETPUYECKUX buryp: TPEYrOJIbHUKA,



MpsIMOYTOJIbHUKA, MapajuiesiorpaMMa, KBajapara, poM0a, Tpareuuy.

9. lnuHa OKpY>XHOCTH M JJMHA JOyT'HM OKPYXHOCTU. PanuanHas mepa yria.
[Tnomans kpyra u miomanb CEKTopa.

10. ®opmynbl paauyca, BHOUCAHHOM OKPYXHOCTH B TPEYrOJbHUK U
panuyca, OMMCaHHON OKPY>XKHOCTH BOKPYT TPEYTOJbHUKA.

11. KacarenbHas K OKPYKHOCTHU U €€ CBOMCTBA.

12. TInockocts. [TapamnensHbie U epeceKaronuecs MIOCKOCTH.

13. TlapannenbHOCTh TPSIMOM U MIOCKOCTH.

14. VYron npamoii ¢ miaocKocThio. [leprnenauKyisp K MmI0CKOCTH.

15. JIByrpanusbie YIJIBL. JInHenHbIN yroJ JIBYTPaHHOI'O yria.
[leprieHANKYIAPHOCTD ABYX MJIOCKOCTEH.

16. MHuororpanauku. Mx BepumuHbl, pedbpa, rpanu, quaronanu. [Ipsmas u
HakiaoHHas npusMmbl. [Tupamuna. [IpaBunbHasg npusMa U npaBuiibHAsS MUPaMUIA.
[lapannenenunespbl, UX BUJBI.

17. ®urypsl BpalieHusi: UUIMHApP, KOHYC, chepa, map. Llentp, nuamerp,
panuyc cdepsl 1 mapa. [Inockocts, kacarenpHas K cepe.

18. ®opmynbl miomane MoBEpXHOCTE U 00BEMOB MPU3MBI, MUPAMUJIBI,
WIMH]Ipa, KOHYCA.

19. ®opmynbl miaomaau MOBEpXHOCTH chephl, oObeMa Iapa U ero yacTeu
(IapoBOro cerMeHTa U CEKTopa).

20. Bexropsl. PaBuble BekTopa. Komnuneaphele Bektopa. Omnepanuu Haj
BEKTOpaMU. YTOJI MEXAY BEKTOPAMH.

II. OcHoBHBIE POPMYJIBI U TEOPEMBI

Anzebpa u nauana ananusza
y =kx+Db
k

y==
OyHKIHA X, ee cBOMCTBA U rpaduK.

1. Oyakums , €€ CBOMCTBA U TpaduK.

Oyuxmus Y = ax’+bx+c

, € CBOMCTBA U rpaduK.
— X o
dynxuus Y =2 | ee cpoiicTBa U rpaduk.

Oyuxims Y - log, X , €€ CBOMCTBA U rpaHK.
dopmyra KOpHEN KBAIPATHOIO YPABHEHUS.
Pa3znoxkenue KBaapaTHOIrO TpeX4i€Ha Ha JTUHEMHbIE MHOKUTEIH.
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CBoiiCTBA YHUCIIOBBIX HEPABEHCTB.

Jlorapudm mpou3BeneHusl, CTETICHH!, YaCTHOTO.

10. ®ynkiuu Y = sinx y=cosx y=1gx y=cClgx py onpejielicHue, CBONCTBA U
rpadukw.

11. Pemenne ypaBHeHuii Bua; SN X =& C0SX=ajtgx=a

12. ®opmybl TpUBEICHUS.



13. ®opmynbl 3aBUCUMOCTH MEXAY TPUTOHOMETPUYECKUMHU (PYHKUIUSIMHU
OJIHOTO U TOTO )K€ apryMeHTa.

14. Tpuronomerpuyeckre QyHKUNUHU JBOMHOTO apryMeEHTa.

15. Onpenenenue Npou3BOAHOM, €€ PU3NUECKUI U T€OMETPUUECKUNA CMBICI.

16. IlpousBoaHass CyMMbl, TPOU3BENECHHS W YAaCTHOrO JBYX (YHKIMH,
CTENeHHON (YyHKINH.

17. Ilpou3BoaHbIE 3IE€MEHTAPHBIX (YHKIIHA.

18. YpaBHeHue kacarenbHOU K rpaduKy QpyHKIUN.

19. ApudmeTtuyeckas nporpeccus.

20. 'eomeTpuyeckas mporpeccus.

TI'eomempusn
CaolicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.
CBoiicTBa TOYEK, pABHOYAAIEHHBIX OT KOHIIOB OTPE3KA.
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[Tpu3Haku napamieIbHOCTH ABYX MPSMBIX.

4. Cymma yrioB TpeyrosbHuka. CyMMa BHYTPEHHHUX YTJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA.

5. Ilpusnaku napasmienorpaMmma.

OKpyXHOCTb, OITUCAHHAS OKOJIO TPEYTOJIbHUKA.

7. OKpYXHOCTb, BIIICAHHAS B TPEYTOJIbHUK.

8. KacarenpHas K OKpY>KHOCTH U €€ CBOMCTBA.

9. H3mepenue yria, BIIUCAHHOTO B OKPY>KHOCTb.

10. Tlpu3Haku paBeHCTBa M MOJA00US TPEYTOJIHHUKOB.

11. Teopewma Iludaropa u ee ciencTpus.

12. ®opmysl mIoniaaei napamuiesorpaMma, TpeyroJbHIUKA, TPATICIIHH.

13. dopmyna pacCTOSHUS MEXIY IBYMS TOYKAMHU MJIOCKOCTH. YpaBHEHHE
OKPY>KHOCTH.

14. OOBeM U IIOIIAAb TOTHON MTOBEPXHOCTH MPU3MBI.

15. OOBeM U I01Ia1b MOJTHON MOBEPXHOCTH [UIHMHAPA.

16. OOBeM u mIIoMmEAah MOJHON MOBEPXHOCTH MUPAMU/IBI.

17. OOBeM U II0IIaIb MOJHON MTOBEPXHOCTH KOHYCA.

18. O6beM w®  MIomAAL  IOJHOM  TIOBEPXHOCTH  NPSIMOYTOJBHOTO
napasuiesienumena.

19. OObem mapa.

20. Ilnomank MOBEPXHOCTH ChEPHI.

I11. OcHOBHBIE yMeHNS U HABBIKH
IK3AMEHYIOUWUICA 001)HCEH YMEMb:
1 TlpousBomuth apudmeTHdecKkue MESHCTBUS HAJ HATYpPaTbHBIMUA YHCIIAMH,
YHCJIaMU, 3aJJTaHHBIMU B BUJIE AECATUYHBIX M OOBIKHOBEHHBIX JAPOOEH.



2. Ilpou3BOAUTH TOXKIECTBEHHBbIE MPEOOPa30BAHUS MHOIOYIEHOB, ApPOOEi,
coJleprKalluX NMEPEMEHHbIE, BRIPAKEHUM, COAEPKALINUX CTENIEHHbIE, TOKa3aTelIbHbIE,
norapu(pMUUECKUE U TPUTOHOMETpUUecKrue PyHKIuU. PackiaabsiBaTh HA MHOXUTEIH
MHOTOWIEHBI BTOPOM U TPETHhEHN CTEIECHHU.

3. Crpourb W uutath rpadUKd JUHEWHOW, KBAJAPATUYHOM, CTENEHHOM,
MOKAa3aTeNIbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIHIA.

4. PewmaTh ypaBHEHHS U HEpaBEHCTBAa MEPBOMl M BTOPOH CTENEHH, a
TaKXKe
YpaBHEHUS U HEPABEHCTBA, MPUBOASAIIMECS K HUM; pellaTh CUCTEMbl YpaBHEHUN U
HEPABEHCTB MEPBOI U BTOPOU CTENEeHH U NpuBoAsirecs K HuM. Ciofja, B YaCTHOCTH,
OTHOCSITCSL YpaBHEHHUsI M HEPAaBEHCTBA, COJEpXKalllMe CTENEeHHbIE, MOKa3aTelbHbIE,
JorapupMUYECKUE U TPUTOHOMETPUUECKHE (PYHKIUU.

5. Pemath 3ajauu Ha COCTaBIICHHE YPABHEHHUH U CUCTEM YpaBHEHMUIA.

6. MWM3o00paxaTh reomerpuueckue (GUrypbl Ha IUIOCKOCTH U MPOU3BOJUTH
IpOCTEUIINE MOCTPOCHUS Ha TIIOCKOCTH.

/. Hcnonp3oBaTh TreOMETPUYECKHE TMPEIACTABICHUS NpPU pEIICHUU
anredpanveckux 3aaad, a METOAbl anreOpsl U TPUTOHOMETPUM - TPU PEUICHUU
reOMETPUYECKHX 3a/1au.

8. Haxomuth paccrosHue Mexay TOYKaMH, HCIOJIb30BaTh paJuaHHOE U
IpaJlyCHOE W3MEpPEHMsI VYIJOB, pelaTrh 3alayd Ha BBIYUCICHUE IIIOLIAJEH,
MOBEPXHOCTEN U 00BEMOB TEI.

9.  IlpoBoxuTh Ha MJIOCKOCTU ONEpALMM HAJl BEKTOpaMH (CI0)KE€HHE, BEIYMTaAHHUE
BEKTOPOB, YMHO>KEHUE BEKTOPA Ha YKCIIO), MOJIb30BATHCS] CBOMCTBAMH ITHX ONEPALIU.

10. Ilonb3oBaThCsi MOHATHEM IIPOU3BOJHOM MpHU HCCIEAOBAaHUU (PYHKLIHH
Ha Bo3pacTaHue (yObIBaHHE), Ha OKCTPEMYMbl M IpPU IOCTPOCHUU TIpapuKOB
byHKIHHA.

11. Haxoaute mpocCTble NPOM3BOAHBIE W HMHTErpajbl; HCIOJIb30BATH
OPOU3BOAHYI0 M ONPEACICHHBIM HMHTErpal Uil pPEeleHHs 3aiad MPUKIAJTHOTO
COAEPKaHHUS.

12. BpruucnsaTh BEPOATHOCTH CIIy4YaWHBIX BEJIWYUMH U pelaTh IPOCTHIE
3aJjaul KOMOUHATOPUKH.

13. Anamu3upoBaTh HH(POPMAILIMIO, TPEICTABICHHYIO B pasHbIX Qopmax
(rpaduueckoit, TaAOIUYHON, TEKCTOBOM | T.1I.).

14. CrtpouTth cedyeHUs] MHOTOYTOJIbHUKOB M TeJ BpalieHus. Pemate 3amaun
Ha BBIYUCJICHUS IJIOIIA/IeH TOBEPXHOCTEH U 00bEMOB T€OMETPUUECKUX PUTYP.

Tpebosanus K 3nanuamM adbumypuenmos Ha 6CMYNUMeE1bHOM IK3IAMEHe.
Ha sk3amene mo mateMaTuke MOCTYyHAlOMIMI B BbICIIEE y4eOHOE 3aBelICHUE
JIOJIKEH MOKa3aTh:
a) YEeTKOEe 3HAHUE OIpeJeiCHUN, MaTEeMaTHUUYEeCKUX [MOHATHM, TEPMHUHOB,



(OpMyIHPOBKH MPaBUII, CBOMCTB, TEOPEM, IPEYCMOTPEHHBIX TPOrPaMMOii;
0) yMETh TOYHO M KpaTKO (OPMYIUPOBATH MATEMATHYECKYIO MBICIb B
MMCbMEHHOH (hopMe, UCTIOJB3YSl COOTBETCTBYIOILYIO CHMBOJIUKY;
B) YBEpPEHHO BIAJAETh  NPAKTUYECKUM MaTEMaTUYECKUM  YMEHHUEM,
MPELYCMOTPEHHBIX MPOTrPaMMOI0, YMETh HCIONb30BaTh 3TO YMEHHE IpH
pELIEHNUH 3a7a4 U 3aJaHUM.



