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BBEJIEHUE

[Iporpamma mo maremaruke s noctynaromux B @®I'BOY BO «Jloneukuit
HAMOHAJIBHBIM YHUBEPCUTET JKOHOMHUKHA M TOProBid uMeHu Mwuxawmna Tyran-
bapaHOBCKOro» 1o MaTeMaTUKe U COCTOUT U3 TPEX Pa3aeiioB.

[lepBblli U3 HHUX BKIIOYAET MEPEYECHb OCHOBHBIX MATEMATHYECKUX IMOHSATHH,
KOTOPBIMH JOJDKEH BJIAJIETh MOCTyHAIOMMKN (YMETh MPABUWJIBHO X MCIOJIB30BATh MPU
pelIeHnH 3a/1a4, CChIIAThCA Ha HUX MPU JIOKA3aTEILCTBE TEOPEM).

Bo BTOpOM pazaene ykasaHbl TEOPEMBI, KOTOPBIE HYKHO YMETh JOKa3bIBATh.

B Tperbem paszpene mepedyucieHbl OCHOBHBIE MATEMATHYECKUE YMEHUS U
HAaBbIKH, KOTOPBIMU JIOJKEH BJIAJAETh MOCTY AU,

BerynurenbHOE HWCIBITAHKME IO MATEMATHKE MPOBOJMUTCS C UCHOJIb30BAHUEM
TECTOBBIX TEXHOJIOTHI.

Ha BcTynurenbHOM WUCOBITAHUM [0 MAaTEMAaTHKE MNOCTYIMAKOWMNA JIOJKEH
1M0Ka3aTh:

a) 4YETKOE 3HAHUE OINPEACIICHUN, MAaTeMaTUYECKUX TMOHITHUNA, TEPMUHOB,
GbopMyIUPOBOK TpaBUJI, MPU3HAKOB, TEOpEeM, MpeaycMOTpeHHbIX [Iporpammoi
CpeaHero oo01Iero 0opa3oBaHus MO MaTEMaTUKE, YMEHHUE JOKa3bIBaTh UX;

0) yMeHHE TOYHO M KPaTKO BBIpa)KaTh MAaTeMaTHYECKOE MHEHHE B YCTHOU U
MUCbMEHHOM (hopMe, UCTTOIB30BaTh COOTBETCTBYIOIIYIO CUMBOJIMKY;

B) YBEPEHHOE BIIAJICHUE MPAKTUUYECKHUMHU MATEMATHUYECKUMHU HaBBIKAMHU,
npeaycMoTpeHHbIMU [IporpamMmmoii cpenHero oOmiero oopa3oBaHus MO MaTeMaTHUKE,
YMEHHUE TPUMEHSTH UX MPHU PELICHUHU 3314 U YIIPAKHCHUH.



1. HEPEYEHDb BOITPOCOB J1JIs1 TIOATI'OTOBKHA
K OBIIEOBPA3OBATEJIBHOMY BCTYIHUTEJIBHOMY UCHHBITAHUIO
IHO MATEMATHUKE

JlanHasi mporpamma cOocCTaBj€Ha Ha OCHOBE (pesepaibHOro 00pa3oBaTEIHLHOTO
CTaHjapra cpenHero oOmero oOpa3oBaHus 10 Kypcy «Marematuka» W
COOTBETCTBYET YPOBHIO CIIO)KHOCTHU ['0CYy1apCTBEHHON UTOTOBOM aTTECTALIUH.

OCHOBHOE COIEPKAHUE NPOI'PAMMBI

|. OcHoBHBIE MaTeMaTHUYeCKHE MOHATHUS

Apupmemuxa, ancebpa u nayana aHaiusa

1.HarypanbHble ymucia W HyJb. UTEHHE W 3alKUCh HATYpPaJbHBIX YHCE.
CpaBHeHue HatypanbHbIX uucell. CloXKeHHe, BbIYMTAaHWE, YMHOXXEHUE W JICJICHUE
HaTypaJbHbIX YUCEIL.

2.JlenuMOCTh HATypalibHBIX 4Yuced. JleauTenu W KpaTHbIE HATypallbHOTO
yucna. YeTHbsle U HeueTHbIC yucha. [IpusHaku geaumoctu Ha 2, 3, 5, 9, 10. [denenue
¢ octatkoM. IIpocthie U cocTaBHble uucia. Pa3nokeHue HATypajJbHOTO 4YMCiIa Ha
npocThie MHOXUTENW. Hanbombimmit o0muii 1enuTeb, HauMeHblee 00IIee KpaTHOE.

3.00nikHOBeHHBIE apoOu. CpaBHenue apoOei. [lpaBuiabHas U HenpaBHIbHAS
npoOb. llemas u npoOHas vacth yucina. OcHOBHOE CBOWCTBO npoOu. CokpalieHue
npobu. Cpennee apupMeTuIecKkoe HECKOIbKUX uncesl. OCHOBHBIC 3a7a4H Ha JAPOOH.

4.TlpeoOpa3oBanue OOBIKHOBEHHBIX JpoOei B JecsaTHYHbIE. beckoHeuyHbie
NEPUOUIECKUE AECATUUHBIE APOOH.

5.CreneHp ¢ HATYPAJIbHBIM U pallMOHAIBHBIM MOKa3aTeneM. ApupMeTudecKuii
KOPEHB U €ro CBOMCTBA.

6. Jlorapudmel u ux coictBa. OCHOBHOE JIOTapu(PMUIECKOE TOXKIECTBO.

7.0OnHounen u MHorousieH. JledictBug Haag HUMHU. DOpMyJibl COKPAIIEHHOTO
YMHOKEHUS.

8.MHuorounen ¢ onaHoi mepeMeHHOW. KopeHr MHOrowieHa (Ha mpuMepe
KBaJpaTHOT'O TPEXWICHA).

9.1IpssmoyronpHas cuctremMa KoopauHaT. KoopIMHATHI TOYKH.

10. Tlonsitue ¢ynkuuu. CriocoOsl 3amanuii GyHkuuu. O6nacTh onpeneneHus,
00nacTh 3HaYeHUH QyHKIINH.

11. T'paduxk ¢ynkuun. Bospacranue u yObiBaHue (yHKIWU; MEPUOTAIHOCTD,
YETHOCTh, HEYETHOCTb.

12. JoctatrouHoe ycmoBue Bo3pacTaHusi (yObiBaHus) GYHKIMKA  Ha
npomexxyTke. [lonsarue skctpemyMa QyHkimu. Heobxoammoe ycimoBue skcTpeMyma
¢ynkiuu. Haubomnpiee n HanMeHblee 3HadeHNe QyHKITUN HA TIPOMEKYTKE.

13. Ompenenenrie 1 OCHOBHBIE CBOWCTBA (DYHKIIHI: JTMHEHHOW, KBAAPATUIHOM,
CTETICHHOM, MTOKa3aTeIbHOMU, JTOTapU(PMUIECKON, TPUTOHOMETPUICCKUX (PYHKITUH.

14. VYpaBuenue. PelieHne ypaBHEHWI, KOpPHM ypaBHEHHsS. PaBHOCUIIbHbBIE
ypaBHeHus. ['paduk ypaBHEHUs C AByMS IEPEMEHHBIMU.

15. HepaBeHctBa. Pemienne HepaBeHCTB. PaBHOCHIIbHBIE HEPABEHCTBA.

16. Cuctembl ypaBHCHW W CHCTEMBbl HEPaBEHCTB. PemieHne cucrem.
PaBHOCHIIBHBIE CHCTEMBI YPABHEHU M.




17. Apudmernueckas u reomerpudeckas nporpeccud. @opmyiel N-ro 4wieHa u
CYMMBI N IEPBBIX WIEHOB MPOrpeccuu. beckoHeuHas reoMeTpudecKasl Iporpeccus

co 3HameHateneM |g| <1 u ee cymma.

18. OcHOBHBIE TPUTOHOMETPUYECKUE (DOPMYIIBIL.

19. Tpuronomerpuyeckue GopMyJibl JBOIHHOTO apryMeHTa.

20. Tpuronomerpuueckue GopMyiabl CyMMbI U Pa3HOCTH.

21. OnpeneneHue Npou3BOJHOM, €€ PU3MUECKUN U T€OMETPUUYECKUIA CMBICI.

22. Ilpou3BOJHBIE CYMMBI, NMPOMU3BEJECHUSA, YACTHOIO WU (DYHKLMA: JTUHEWHOH,
CTENIEHHOM, MMOKa3aTebHOMU, JOrapu(pMUUYECKON, TPUTOHOMETPUUECKUX (PYHKIUH.

23. IlepecTtanoBKkH, pa3menieHus, coueranus. KomOuHaTopHbIe MpaBuia CyMMBI
U TIPOU3BE/ICHHUS.

24. Knaccudeckoe ONpeiesieHue BEpOSITHOCTU. TeopeMbl YMHOXKEHUS H
CJI0’KEHUSI BEPOSITHOCTEM.

l'eomempus

25. Tlpsimast, ay4, OTpe30K, JOMaHas; JIJMHA OTpe3Ka. YToj, BeIU4YuHa yTJa.
Beprukanbubie U cmexHbie yribl. [lapannensHsle npsimbie. PaBeHCTBO U mopoOue
reoMmerpudeckux Guryp. OTHOLIEHUE TIoMaAeH TOI00HBIX GUryp.

26. IIpumepsl mpeoOpa3oBaHus TeOMETPUUECKUX (PUTYP, BUIBI CHMMETPHH.

27. Bexropsl. Onepanuu Haja BekTopamu. KoopanHaTsl BeKTOpa.

28. Koopaunatsl Touku. opmyiia KOOpJUHAT CEPEIUHBI OTPE3KA.

29. MHOroyronpHUK. BBIMyKJIBIE  MHOTOYTrONbHUK. BepuiuHbl, CTOPOHBI,
JUaroHaJIu MHOTOYTI'OJIbHUKA.

30. TpeyronpHuk. Menuana, OuccekTpuca, BbICOTa TPEYroJIbHUKA, UX CBONCTBA.
Buns! TpeyronpsHuKOB. COOTHOIIEHHE MEXY CTOPOHAMU U YIJIAMH NPSMOYTOJIBHOIO
TPEYroJIbHUKA.

31. [lapannenorpamm, HOpSIMOYTOJIBHUK, poMmO, KBaapaT, Tpamenus, ux
CBOMCTBA.

32. Teopema Dareca.

33. CpenHsis TMHUS TPEYTOJIbHUKA, TPATICITUH.

34. OxkpyxHocte u Kkpyr. LleHtp, aumamerp, paamyc, Xopaa, CEKyIas.
KacarenpHas k okpyxHOCTH. Jlyra okpy>kKHOCTH. CEKTOp, CETMEHT.

35. lleHTpanpHbIE U BIMCAHHBIC YTJIbI, UX CBOWCTRA.

36. Teopema cuHyCOB, Te€OpeMa KOCHHYCOB.

37. ®opMynbl  miOWAAEH  KBajapara, NpPSMOYTOJbHHKA, TPEYroJbHUKA,
napajujiesorpaMma, Tpanenuu.

38. /InHa OKpY>XHOCTH M JJIMHA IyTW OKPYXHOCTH. PagmanHas mepa yria.
[Inomaae Kpyra u miom@aabs CEKTopa.

39. Ilnockocte.  [lapammenbHble  MIIOCKOCTH W IUIOCKOCTH,  KOTOPBIE
IIEPECEKAIOTCS.

40. [TapaniaenpbHOCTh MPSMOM U TNIOCKOCTH.

41. Yron Mexay NpsIMOU U IIIOCKOCThIO. [lepneHuKysp K mIOCKOCTH.

42. JIByrpaHHbIC YIJIBI. JIvHenHbII yroJ JIBYTPaHHOT'O yria.
[lepneHIMKyJIApPHOCTD ABYX IUIOCKOCTEH.

43. Muororpannuku. Bepmmnsl, pebpa, rpaHd, OuaroHald MHOTOTPAaHHUKA.



IIpamas u HaknoHHas npusmsel. Ilupamupa. llpaBuibHasg npusmMa U NpaBUIIbHAA
nupamuaa. [lapannenenuneapl, UX BUABL.

44, Tena BpallleHUs: UUIUHIpP, KOHYC, cdepa, map. LlenTp, auamerp, paauyc
cdepsl 1 mapa. [Inockocts, KacaTenbHas Kk cdepe.

45. @opMynbl  TUIOHIAAM TIOBEPXHOCTHU U O0bEMa MPU3MBI, MHPAMUIBI,
HWIMHAPA, KOHYCA.

46. ®opMyibl TUIOLIAAH IOBEPXHOCTHU chephl, 00bema mapa.

I1. OcHoBHBIE (POPMYJIBI H TEOPEMBI
Aneebpa u nauana ananuza
1. dynkuusa Yy =ax+b, ee cBolicTBa U rpaduk.

2. OyHKIUS Y =—, ee CBOMCTBA U rpaduk.
X

3. ®yHkuua Yy = Jx , €€ CBOMCTBA U rpaduk.
4, OyHKIUg Y = ax” +bx+c, ee cBoiicTBa 1 rpaduk.

5. dopmyna KOpHEHN KBaAPaTHOTO YpaBHEHUS.

6. PaznoskeHue KBaJpaTHOrO TpexXusieHa Ha JUHEHHbBIE MHOXKHUTEIH.

7. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

8. Jlorapudm npousBeieHUs, CTCTICHU.

9. Oynknuu Y =SIinX, Yy=C0SX, Yy=tgX, Yy=cCtgXx, wuxXx omnpeaciIcHus,
CBOICTBA U TpaUKH.

10. Pemienue TpUroHOMETPUYECKUX YPABHEHUM.

11. 3aBUCUMOCTH MEX]Ty TPUTOHOMETPUUECKUMHU (PYHKIIUSIMU OJTHOTO U TOTO K€
apryMeHTa.

12. CuHyC 1 KOCUHYC CYMMBI U Pa3HOCTHU JIBYX apTyMEHTOB.

13. [IpousBonHast CyMMBbI, TPOM3BEICHHUA M YACTHOTO JBYX (DYHKIIHIA.
[TpousBoiHast CIIOKHOU (PYHKITHH.

14. YpaBHeHue kacaTeabHOU K TpaduKy QyHKIUH.

Leomempus

1. CsoiicTBa paBHOOEIPEHHOT'O TPEYTOJbHUKA.

2. Teopema 0 T€OMETPUUYECKOM MECTE TOYEK TUIOCKOCTH, PABHOYIAJIEHHBIX OT
KOHIIOB OTpE3Ka.

3. Teopema o reoMeTprUUECKOM MECTE TOYEK YIJIa, pABHOYIaJIEHHBIX OT CTOPOH
yria.

4. Tlpu3Haky napamiebHOCTH IPSIMBIX.

5. Cymma yrmoB TtpeyrojbHuKa. CyMMa BHYTPEHHUX YIJIOB BBIIIYKIIOTO
MHOT'OYTOJIbHUKA.

6. [Ipu3Haky mapaienorpaMma.

7. Teopema 00 OKpPY>KHOCTH, OITMCAHHOM OKOJIO TPEYTOIHHUKA.

8. Teopema 06 OKpY>KHOCTH, BIUCAHHOW B TPEYTOJIBHUK.

9. Teopema o cBOWCTBE KacaTebHON K OKPY>KHOCTH.

10.Teopema o BenmuumHE BIIMCAHHOTO KPyTa.

11.ITpu3Haku nogo0usi TPEYroJbHUKOB.



12. Teopema Iludaropa.

13. ®opmysl mwomaAei napauieaorpaMma, TpeyroibHUKa, TParneuu.
14. ®opmyna paccTosHUS MEXKIY IByMs TOUKAMU.

15. YpaBHeHUE OKPYKHOCTH.

16. [Ipu3Hak napaaienbHOCTH TPSIMOM U TITIOCKOCTH.

17. Ilpu3Hak napayiesbHOCTH IIOCKOCTEH.

18. [Ipu3Hak NeprneHIuKyJIIpHOCTH MPSIMOM U TUIOCKOCTH.

19. IIpu3Hak NeprneHIuKyIIPHOCTH JIBYX MIIOCKOCTEH.

I11. OcHOBHBIE yMeHMSI U HABBIKH.

THocmynarowuii dondicen ymemu:

1. BolnmonHATh apuMeTHUYEeCKue JeWCTBHUS HAJ HATypajdbHbIMM YHCIAMHU,
JECATUYHBIMU U OOBIKHOBEHHBIMU JPOOSMHU.

2. BpimonHaTh TO]IE€CTBEHHbIE npeoOpa3oBaHus MHOTOYJICHOB,
anredpanueckux  JIpoOel,  BBIpAXKEHHM, KOTOpPbhIE  COJAEpPXKAT  CTEHEHHBIE,
nokasarejbHble, TOrapu(pMUUECKUE U TPUTOHOMETPUYECKHE (PYHKIUH.

3. Ctpouts # yuTaTh TrpaduKU JIUHEHHOW, KBaJAPATUYHOW, CTETIECHHOM,
NOKa3aTeIbHOM, TOTapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIIHIA.

4. Pemath ypaBHEHHS M HEPaBEHCTBA IMEPBOM M BTOPOM CTENEHHU, a TaKXKe
yYpaBHEHHMs U1 HEPABEHCTBA, KOTOPbIE CBOJASITCS K HUM; pelIaTh CUCTEMbI YPaBHEHUHN U
HEPABEHCTB MEPBOM U BTOPOM CTENEHU U T€, KOTOPbIE CBOASTCS K HUM; YPaBHEHUS U
HEpaBEHCTBA, KOTOPbIE HMMEIOT CTEIEHHBIE, MOKa3aTebHbIE, JOrapupMUUYECKUE U
TPUTOHOMETPUYECKUE (PYHKIIHH.

5. Pemiats 3a1aun ¢ IOMOLIBIO YPAaBHEHUHN U CUCTEM YpPaBHEHUM.

6. BBINOTHATH MOCTPOEHUS HA MIOCKOCTH.

/. Wcnonp30oBaTh CBEAEHUS IO T€OMETPUM IpPU PEUIEHHH alreOpandyecKkux
3aja4, a pU pelIeHUH FeOMETPUUYECKUX 3a7a4 UCIOJIb30BaTh CBEACHHUS 110 anredpe u
TPUTOHOMETPUHU.

8. BbInonHATP Ha IJIOCKOCTM OINEpalMd HaJ BEKTOpaMu (CIOXKEHUE WU
BBIUMTAHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4YHCJIO) M HCIONb30BaTh HMX IpPH
pELICHNH MPAKTUYECKUX 3a/1a4 U YIIPaKHEHU.

9. IlpuMeHATh NPOM3BOJHYIO NpPHU HUCCIENOBaHUM (YHKIMI Ha BO3pacTaHHe
(yObIBaHME), HA SKCTPEMYMBI, a TAKXKE JUIsl TOCTPOCHUSI TpadUKOB (PYHKITUH.

10.BpIuucnsTh HHTETPAIBI.




2. CHUCOK PEKOMEHAYEMO¥ JIUTEPATYPBI

1.banasn O.H. MaremaTtuka: CcHOpaBOYHMK Ui NOAroToBKkH Kk EID.
(npoduneHelii ypoBens) / O.H. banasn. - Pu//l: ®enukc, 2019. - 160 c.

2.T'UA 2014. Marematuka. CemenoB A.B., Tpenanun A.C., fmenko U.B. u
ap. M.: 2014 - 104 c.

3.lopodees I'.B., IloramoB M.K., Pozor H.X. Maremaruka. ns
MOCTyMNaIUX B By3bl. Tperbe uznanue. — M.: Ipoga, 2000. — 560c.

4.ET'D 2011. Maremaruka. TunoBsie TectoBble 3aganus / Y. P. Beiconxkmii, /1.
. I'ymun, I1. W. 3axapos, B.C. [Tandepos, C. E. Ilocunensckuii, A. B. Cemenos, A.
JI. Cemenos, M. A. Cemenona, 1. H. Ceprees, B. A. Cmupnos, C. A. lllecrakos, /I.
O. nons, W. B. Amenko; nox pea. A. JI. CemenoBa, U. B. fAmenko. — M.:
H3narenbpcTBO «OK3aMen», 2011. — 55 c.

5.EI'D 2016. Maremartuka. Dx3aMeHallMoHHbIe TecThl. [IpakTukym. ba3oBbiii
ypoBens. Jlanmo JI. /1., [Tono M.A. M.: 2016. - 80 c.

6. Urynucman O.C. MareMaTuka Ha YCTHOM 3K3ameHe. 2-¢ u3fll. — M.: Aiipuc —
npecc, 2003. — 256¢.

7.Knoso A.I'. Marematuka B popmate EI'D. ba3oBsiil ypoBenb. Beruncnenus
u npeodpazosanus / A.I'. Kinoso. - Pu/Jl: ®enuke, 2016. - 96 c.

8.Komecuukosa C.M. Marematnka. Pemenue cioxubix 3agaud EI'D. 2-e wusn.,
ucrnpasieHHoe. — M.: Alipuc — npecc, 2006. — 272c.

9. KneiiménoB B.A. Maremaruka. Penrenue 3a1a4 1OBBIIIIEHHON CIIOKHOCTH. —
M.: Unrtennekt — Lentp, 2004. — 168c.

10.Marematuka: peanbHble BapuaHThl: EI'D 2007 — 2008./Kouarun B.B.,
boituenko E.M., I'mazkoB FO.A. u np. — M.: ACT — Actpens, 2008. — 123c.

11.Mepznaxk A.I'. EI'D. Marematuka. HOBBIM NOJHBIA CHOPaBOYHUK JIJIS
noarotoBku kK EI'D / A.I'. Mepansk, B.b. ITononckuii, M.C. Sxup. - M.: ACT, 2017.
- 560 c.

12.Poranun A.H. EI'D. Marematuka. Ilomarosas noaroroska / A.H. Poranumn,
N.B. JIpicukoBa, FO.A. 3axapuiiuenko. - M.: Dkemo, 2018. - 107 c.

13.Poranun A.H. EI'D. Marematuka. DKCIpecc-TIOArOTOBKAa B CXeMaxX M
tabmunax / A.H. Poranun, U.B. Tpetbsik. - M.: Dxemo, 2018. - 319 c.

14.CepreeB 1.H. Marematuka. 3ajaun ¢ OTBETaMU M pEHICHUSMU. YUeOHOE
nocobue. Bropoe nonomaenHoe uznanue. — M.: bunom, 2004. — 360c.

15.CeménoB II.B. Marematuka 2008. Beimyck 1. Belpaxkenus u
npeoOpazoBanusi. — M.: THMO, 2008. — 104c.

16.Ceménos I1.B. Matematuka 2008. Beimyck 2. YpaBHeHUS U HEpaBEHCTBA. —
M.: MIOTHMO, 2008. — 206c.

17.Tkauyk B.B. Marematuka — aOutypuenty. Jlecsitoe wucnpaBieHHOE
uznanue. — M:. MITHMO, 2007. — 868c.

18.Ynmanosa, H.H. EI'D. Maremarnka. AJNTOPUTMBI BBITIOJTHEHUS THITOBBIX
3amannii / H.H. Yaanosa, T.A. Konecaukosa, /[.A. Kyapei. - M.: Dkcmo, 2018. - 159
C.


https://alleng.org/d/math/math26.htm
https://alleng.org/d/math/math26.htm
https://alleng.org/d/math/math26.htm
https://alleng.org/d/math/math26.htm

18.EI'D 2008. Maremaruka. Y4ebuo — Ttpenmposoumsre MaTepuasl st
HOArOTOBKY yvammxcst / Jlenumniesa JL.O., I'nazkos I0.A., Kpacusuckas KA. u Jp.
M.: Unrennexr — [enrp, 2007 — 272c.

19 Smenxko, W.B. EID. Maremaruka. Bounbimoii COOPHUK TeMaTHYecKux

3a[JaHAN JUIS TOATOTOBKH K CAMHOMY  I'OCY/IapCTBEHHOMY 5K3aMeny. bBa3oBbiif
yposens / U.B. Smenxo. - M. ACT, 2017.- 160 c.

Ipencenarens IIPEIMETHON dK3aMEHAITHOHHO

KOMMCCHH 110 MaTeMaTHKE T.B.benoxoun




