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1. TIOACHUTEJIBHASA 3AIIMCKA
[Iporpamma nmpeaHa3zHadeHa i a0UTypueHToB, moctymnaronmx B HY OOBO NDuK B 2021T.

IIporpamma 1o mMaTeMaTHUKE COCTOUT M3 TPEX pa3nenos. IlepBbll M3 HUX MPEACTABIISAET
co00i1 mepeyeHb OCHOBHBIX MAaT€MaTUYECKUX MOHATUNH U (aKTOB, KOTOPHIMU JIOJKEH BIAIETh
aOUTYpHUEHT (YMETh IIPaBUIIBHO MCIIONb30BaTh UX IIPU PELLIEHUU 3a/1ay, CChLIAsICh HA TEOPEMBI).
Bo BTOpOM pa3zene yka3aHbl TEOPEMBI, KOTOPbIE HAJI0 YMETh JI0Ka3bIBaTh. B Tperbem paszeine
[IEPEYUCIIEHbl OCHOBHBIE MaTE€MaTHYECKME YMEHMSI U HAaBBIKM, KOTOPBIMHU JIOJDKEH BIIAIEThH
JK3aMeHyeMblil. BceTymutenbHble UCHOBITaHHWS 1O MaTeMaTHKE MpoBouATcs B ¢dopMme
TECTUPOBAHUAL.

[Iporpamma cocraBieHa Ha 0a3e Kypca MaTeMaTHKU cpefHeil mkonbl. He Bomeniive B
[IporpamMy cBeneHHUs M (aKThl TaKKe MOTYT HCIOJIb30BATbCS AOMTYPHUEHTOM IPU PELICHUU
3aJa4, IPH YCIIOBUH, YTO OH CIIOCOOEH UX MOSICHUTD U JOKa3aTh.

Ha skx3amene no MatemaTHKe aOUTYpUEHT JI0JIKEH TIOKa3aTh:

1) uyérkoe 3HAHME MAaTEMaTHYCCKHX OMNPEACICHUH U TEopeM, MPEAyCMOTPEHHBIX
IIPOrpaMMOil, yMEHHE TOKA3bIBAaTh 3TU TEOPEMBIL;

2) yMEHHE TOYHO U CXKATO BBIPAXKATh MATEMATHUYECKYIO MBICIIb B YCTHOM U MHUCHMEHHOM
U3JI0’KEHUU, HCII0JIb30BATh COOTBETCTBYIOILYIO CUMBOJIUKY;

3) yBepeHHOE BJaJcHHE MATEMATHYECKUMH 3HAHUSIMU M HABBIKAMHU, TPEITyCMOTPEHHBIMU
IPOrpaMMoOil, yMEHHE IPUMEHATh UX IIPU PEILICHUU 3aay.

2. OCHOBHBIE YMEHUM 11 HABBIKH.
DK3aMEeHYIOIUNCS JOHKEH YMETh:

1. TlpousBoauth apupMeTHyecKHe JACHCTBHS HAJ YHCIAMH, 3aJaHHBIMH B BHUJE
JIECATHUYHBIX U OOBIKHOBEHHBIX JApoOei; ¢ TpeOyeMoil TOUHOCTBIO OKPYIJIATH JIaHHBbIE Yucia U
pe3ysbTaThl BBIYMCICHUI; MOIb30BAThCsl KAJIBKYISATOPAMHM WM TaOIMLAMU [ MPOU3BOJICTBA
BBIYMCIICHHM.

2. IlpoBoauTh TOXKAECTBEHHBIE MPeoOpa30BaHMsI MHOTOUYJIEHOB, NPOOEH, colepiKaiimnx
IepEeMEHHbIE, BBIPRKEHUH, COJepKallluX CTENeHHble, MOKa3aTelbHble, Jorapudpmuyeckue u
TPUTOHOMETpHUECKHE (QYHKIIUU.

3. Ctpoutrb Trpaduku JUHEHHOW, KBaJAPAaTUYHOHM, CTENEHHOH, MOKa3aTelbHOM,
jgorapu(pMUUEcKOil U TPUTOHOMETPUUECKUX (PYHKITHH.

4. Pemarp ypaBHEHUSI M HEpPAaBEHCTBA IE€PBOM M BTOPOM CTENEHU, YpPAaBHEHHUS U
HEPAaBEHCTBA, MPUBOJSAIINECS K HHUM; pellaTh CUCTEMbl YpaBHEHHWHW M HEPaBEHCTB INEPBOMl U
BTOpOl creneHu M mnpuBogsamuecs K HUM. Crola, B YaCTHOCTHM OTHOCATCA MPOCTEMIINE
YpaBHEHHS W HEPABEHCTBA, COJEpXKallli€ CTEIEHHbIE IOKa3aTeJabHble, JIOTapU(PMUUYECKHE U
TPUTOHOMETPUUYECKHE (DYHKIIHH.

5. Pemrate 3a1aun Ha COCTABJIEHNE YPAaBHEHUI U CHUCTEM YPABHEHHUM.

6. W3o0paxxkaTh reomerpuyeckue (GUIypsl Ha dYepTeke U NPOM3BOIUTH MpPOCTEHIIne
ITOCTPOEHNUS HA MJIOCKOCTH.

7. Wcnionb30BaTh reOMETpUYECKHUE NPEACTABICHUS NPU PEIICHUH aareOpandeckux 3ajad,
a METObl AIreOpbl U TPUTOHOMETPUU TIPU PEIIEHUH T€OMETPUUYECKHUX 3a]1a4.

8. IIpoBoauTh Ha IUIOCKOCTH OIEpald HaJd BEKTOpaMH (CIOKEHUE, BbIUUTAHUE,
YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BATHCS CBOMCTBAMM 3TUX OIEpaluii.

9. Ilonmp30BaThbCs MOHATHEM MPOU3BOAHON NMPH UCCIEIOBAaHUU (DYHKIIMM HA BO3pAcTaHUE
(yObIBaHUE), Ha HIKCTPEMYMBI U IIPU MOCTPOSHUH IPAPUKOB PYHKIIHH.

3 COAEPXXAHMUE IMTPOI'PAMMBI
I. OCHOBHBIE MATEMATUYECKUE ITOHATUA 1 ®AKTHI.
Apudpmernka, anredpa U HayaJa aHAJIM3A.
1. Harypanenpie uncna N. Ilpoctele u cocraBHble uMcna. JlenuTenb, KpaTHOE.

HawnGonpmmii o6muii nenurens. HauMmensinee od1iee kpaTHoe.
2. llpusnaku nenumoctu Ha 2, 3, 5, 9, 10.



3. enbie yucna Z. PanmonanpHble uncna Q, MX CIOXKEHHE, BHIUUTAHUE, YMHOXKEHUE W
nenenve. CpaBHeHHE pallMoHaIbHBIX uncen. [lepuoanueckue qpodu.

4. [leficTBUTenbHBIC Yncia R, X npeacTaBieHne B BUIE JECITHUHBIX APOOCH.

5. UWzobpaxenue dmcen Ha MNOpsAMOd. Moayiab JACHUCTBUTEIBHOTO YHCIA, €ro
T€OMETPUYECKHUM CMBICIL.

6. UwucnoBble BbIpakeHHs. BpipaxkeHus ¢ nepeMeHHbIMU. POpMysbl COKpPAIEHHOIO
YMHOKEHHSI.

7. CreneHb ¢ HaTypaJIbHBIM U pallMOHAIBHBIM MTOKa3aTenaeM. ApupMeTHIECKUI KOPEHb.

8. Jlorapudmsl, UX CBOKCTBA.

9. OnHOYJIEH 1 MHOTOYJIEH.

10. MHuorousneH ¢ ogHoil mepemeHHO#. KopeHb MHOrouseHa Ha MpUMEpPE KBaJIPaTHOTO
TpEXUJICHA.

11. Monsarue ¢pynkuuu. CriocoOs! 3ananus GyHKuu. O6IacTh ONpeeneHus, MHOKECTBO
3HAYCHHUH (PYHKITUH.

12. T'padux ¢ynkmuu. Bospacranve u yObiBaHue (DYHKINUH; MEPUOTUIHOCTH, YETHOCTS,
HEUYETHOCTb.

13. JlocrarouHoe ycioBue Bo3pacTaHus (yObIBaHUS) QYHKIMM Ha mpoMexyTtke. [lonstue
skcTpemyMa ¢GyHkiuu. Heobxonumoe ycinoBue skcrpemyma ¢GyHKIuH. [loctaTouHoe yclioBue
sKcTpeMyMa. Hanbosnbiee 1 HanMeHbIee 3HaueHne (YYHKIIMKA Ha IPOMEXKYTKE.

14. OmnpeneneHnne ¥ OCHOBHBbIE CBOMCTBA (DYHKUMN: JUHEHHOW, KBaApaTHUHOM

y= c’:lX2 +bXx + C, crenennoit y= ax”(n € N), apuQMETHUECKOTO KOPHSA, MOKa3aTeIbHOMN

y= ax(a >0,a# 1), y=—, norapupMu4ecKkou, TPUTOHOMETPUUECKUX U OOpaTHBIX
X

TPUTOHOMETPUUYECKUX (QYHKLIUH.
15. YpaBuenue. Kopuu ypaBHenus. [IonsiTue 0 paBHOCUIIbHBIX YPaBHEHHUSX.
16. HepaBencrBa. Pemenne HepaBeHcTB. [IoHATHE O paBHOCUIIBHBIX HEPABEHCTBAX.
17. Cuctemsl ypaBHEHUI U HepaBeHCTB. Pelenue cucrem.
18. Apu¢mernueckas u reomerpuueckas nporpeccuud. @opmyna N-ro 4jeHa U CyMMbI
MEPBBIX N YJICHOB MPOTPECCUH.
19. Tpuronomerpuyeckue GyHKIMU yriia. OCHOBHBIE COOTHOLIEHUS MEXY HUMH.
20. ®opmynbl CI0KEHUSI TPUTOHOMETPUUECKUX (QYHKIIHM.
21. ®opmynbl CHHYCa M KOCHHYCA JIBOMHOTO yTJa.
22. CuHyC ¥ KOCHHYC CyMMBI U Pa3HOCTH JBYX apTyMEHTOB ((hOpMYyIIbI).
23. Ipeo6pasosanue B pousseaenue cymmsl SinaZ sinb,cosa+ coshb.

24. BelpaxXeHHE CHHYCa U KOCHHYCA Y€pe3 TAHT€HC NIOJJOBUHHOTO yIJIa.
25. ObpaTHbIE TPUTOHOMETPUYECKUE PYHKIIUH.
26. Onpenenenue nmpou3BoaHoM. E€ reomerpuueckuil u Gpu3nUecKuii cMbICI.

27. Tlpou3BoaHble (PYHKIIHIA y=x”(neZ); y=sinx; Yy =COSX; y=tgx;
y=ctgx; y=a", y=log, X.

I'eomerpust

1. Ilpsimas, ny4, OTpe30K, JIOMaHasl; JUIMHA OTpe3Ka. YToJ, BeIu4YrHa yria. BepTukaibHbie
U cMeHbIe yribel. OKpyKHOCTb, Kpyr. IlapaniensHbie npsMble.

2. Ilpumepsl nnpeoOpazoBanus ¢uryp, Buasl cummerpuu. [IpeobpasoBanue nogobust u ero
CBOMCTBA.

3. BekTopsl. Onepanuu HaJ, BEKTOpamHu.

4. MHOTOYroJIbHUKH, €70 BEPIIMHBI, CTOPOHBI, TUArOHAJIH.

5. Tpeyronpauk. Menunana, OuccekTpuca, Beicota. Buasl TpeyronbHuKoB. COOTHOIICHUS
MEXIy CTOPOHAMH U YTJIaMHU MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

6. UeTbIpexyroJIbHUK: apajIeIorpaMM, MPsIMOYTOJIbHUK, pOMO, KBaJipat, Tpaneuus.

7. OxpyxHocTh U Kpyr. LlenTp, xopaa, nuametrp, paauyc. KacarenbHas u cekymas K
okpykHOCTH. Jlyra okpyxHocTH. CekTop. CEermMeHr.

8. LleHTpaJibHBIE W BIIUCAHHBIE YTJIbI.



9. ®opMmynbl IUIOMAAX: TPEYTrOJIbHUKA, MPSIMOYTOJIbHUKA, MapajiesiorpaMMa, pomoa,
KBaJipaTa, Tparneuuu, IpOM3BOIbHOTO BBIMYKIOTO YEThIPEXYTOIbHHUKA.

10. JlnuHa OKpPYXHOCTM W JUIMHA IyTUW OKpyXkHocTd. Panmannas mepa yrna. Ilnomans
Kpyra, oAb CEKTOPa, IJIOIAAb CETMEHTA.

11. [HonoOwue. [TonoOusIe purypsl. OTHOIIEHHUE MIIOMIA/CH TOTOOHBIX (GUTYD.

12. ITnockocts. [TapamienbHble U epeceKaroIuecs MI0CKOCTH.

13. ITapannenbHOCTh IPSIMOM U INIOCKOCTH.

14. Yron mpsmoil ¢ 1uiockocThio. llepnenaukynsap k mockocth. TeopemMa o Tpex
HEePIEHIUKYIIApax.

15. JIByrpannsie yribl. JIMHEWHBIN yroa IByrpaHHoro yria. llepneHIukyIsipHOCTh BYX
IIJIOCKOCTEM.

16. Muororpanauku. Mx Bepmunbl, péopa, rpanu. [IpaBuibHbie MHOTOTpaHHUKH. [Ipsimas
Y HAaKJIOHHAs NpU3Mbl; nupamuabl. IlpaBunpHas npusMa M npaBuibHas NUpaMuja. Y ceueHHast
nupamua. [lapannenenunensl, uX BUIBI.

17. @urypsl BpameHus: IMJIMHAP, KOHYC, YCEUeHHBIH KOHyc, cdepa, map. Llentp,
nuameTp, paauyc cdepsl u mapa. [InockocTs, kacatensHas K cdepe.

18. ®opmyna 00bEMa napaenenumnea.

19. ®opmybl MIOIMIATH TOBEPXHOCTH H 00bEMA TPU3MBIL.

20. ®opmyIbl IO TTOBEPXHOCTH U 00BEMA TMPAMHIBI, YCEUEHHOW TUPAMHUJIBL.

21. ®opmynbl IUIOMIAIM TOBEPXHOCTU U 00bEMA IUIHH]IPA.

22. ®opMyIibl IIOMIAIM TTOBEPXHOCTH U 00BhEMa KOHYCa, YCEYEHHOTO KOHYCA.

23. ®opmynsl momanu chepsbl 1 00bEMa mapa.

Il. OCHOBHBIE ®OPMVIJIbl 1 TEOPEMBI.
Anredpa v HayaJ1a aHaJIM3a.

1. Cpoiictsa pynkiuu Y = ax + b u eé rpadux.
2. CpoiicTBa ¢pyHkuMu Y = ; u e€ rpaduxk.

. CpoiictBa (pyHKIIMH Y = ax? +bX+C neé rpaduk.

. @opmysa KOpHEN KBaIpaTHOTO YPAaBHEHHS.
. Pa3nosxeHne KBagpaTHOro TpEXUICHa Ha JIMHEWHBIE MHOKUTEIIH.
. Teopema Buera.
. ©OpMyIIBI COKPALIEHHOTO YMHOXKEHHUS.
. CBolicTBa YHMCIIOBBIX HEPABEHCTB.
. @opMyIibl O0LIETo WieHa U CYMMBI N MEPBBIX WICHOB apu(METHUECKONW MIPOTrPeCcCuu.
10. ®opmynbl 0011IETO YWiIeHa U CYMMBI N IEPBBIX YJIEHOB F€OMETPUUYECKOMN MPOTPECCUH.
11. CaoiicTBa creneHed ¢ HaTypalbHBIMU M ILEIbIMH IOKa3aTeassMu. (CBolicTBa
apudmeTnuecKkux KopHeil N-oii creneHu. CBoWCTBaA CTENEHEN ¢ palliOHATbHBIMU ITOKa3aTEIsIMU.
12. Jlorapu¢mbl mNpou3BEACHHUS, CTeNeHH, dYacTHOro. (OCHOBHOE JOrapu(pMHUECKOe
TOXKIecTBO. POpMyIIa mepexoja K HOBOMY OCHOBAHHMIO.
13. CBoiicTBa noka3aTenbHOU U JorapupMuieckoil pyHKIMA 1 uxX rpaguku.
14. Onpenenenue u cBoiictBa Gynkimii Y =SINX n Y =C0SX, Y =t0X u Yy = ctgx ux
rpauKy.
15. Onpenenenue u cBOWCTBa OOpAaTHBIX TPUTOHOMETpUUECKUX (pyHKIuU Y = arcsinx,
y =arccosx, Yy = arctgx, y = arcctgx u ux rpaduxu.
16. Pemenue ypapHenuii Buga SINX=a, COSX=a, tgx=a.

17. ®opMyibl TpUBEACHUS.

18. 3aBUCMMOCTH MEXIy TPUTOHOMETPUYECKMMHU (QYHKIUSMH OJHOTO M TOTO K€
apryMeHTa.

19. Tpuronomerpuyeckue GyHKIIMUA ABOHHOTO U IMOJIOBUHHOTO apryMEeHTa.

20. OCHOBHOE TpPHUTOHOMETPUYECKOE TOXKIECTBO. DOPMYJIBI CYyMMBI M Pa3HOCTH
TpuroHomerpuueckux ¢yHkuuid. IlpeoOpazoBaHHe MPOU3BEJCHUS CUHYCOB U KOCHHYCOB B

CyMMY.
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I'eomeTpust

N e N N O N

. CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.

. CBolicTBa TOUYEK, paBHOYIAIEHHBIX OT KOHIIOB OTPE3Ka.

. [Ipu3naku napayienbHOCTH MPSIMBIX.

. Cymma yrioB TpeyronbHuka. CyMMa BHYTPEHHUX YIJIOB BBIITYKJIOIO MHOTOYI'OJIbHUKA.
. Teopema o BHemIHeM yriie TpeyrojibHuka. CBOWCTBO CpeAHEH TMHUH TPEYTOJIbHUKA.

. Teopema CUHYCOB U KOCUHYCOB JIl TPEYT OJIbHUKA.

. Teopema dareca.

. CBOMCTBO OMCCEKTPUCHI yTIIa.

CBOHCTBO  OTpE3KOB, Ha  KOTOpblE  OHMCCEKTpuUca  TpPEyroJbHMKa  JICIUT

IIPOTUBOIMOJIOKHYIO CTOPOHY.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

[TpusHaky napauieorpaMma, €ro CBOMCTBA.

CBolicTBa CpeHEN IMHUYU TPaNEIUH.

OKpy’KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA.

OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK.

KacarenbHas 1 cexylas K OKpyKHOCTH U UX CBOMCTBa.

CBOCTBO NepeceKaromxcs Xopa.

BenuunHa yria, BIUCaHHOTO B OKPY’KHOCTb.

CBOWCTBO YETHIPEXYTOIbHUKA, BIMCAHHOTO B OKPY>KHOCTb.

CBOICTBO YETBIPEX YT OJIbHUKA, OITIMCAHHOTO OKOJIO OKPY’KHOCTH.
[Tpu3Haky n1o100Us TPEYrOIbHUKOB.

Dopmyisl IIOLIAAEH NAapaUIEIOrPaMMa, TPEYTOJIbHUKA, TPAICLIUH.
Teopema [Tudaropa.

dopmysa pacCTOSHUS MEXAY ABYMs TOUKAMM IJIOCKOCTU. Y PABHEHUE OKPYKHOCTH.
[Ipu3Hak napayienbHOCTH MPSMOM U TUIOCKOCTH.

[Tpu3Hak napauIeIbHOCTU IUIOCKOCTEMN.

Teopema o0 neprneHAUKyAIPHOCTH IPSIMON U MIIOCKOCTH.
[TepnieHAUKYJIAPHOCTD JBYX IUNIOCKOCTEM.

Teopembl 0 NEPHEHIUKYISIPHOCTH U NAPAJUIETBHOCTH JBYX IJIOCKOCTEH.
Teopemsl 0 apajlIeNIbHBIX MPSAMBIX B IPOCTPAHCTBE.

Teopema o0 TpEX nMepneHANKYIAPaX.

IIpencenarens dK3aMEHaIMOHHOMN
KOMMCCHH 10 MaTEMATHUKE Kpomapenko B.1.



[Tpunoxenne Nel

IlIxana omeHUBAHNS 1 MUHHMAJIbHOE KOJHYECTBO 0aJJIOB JJIsl BCEX BHYTPCHHHX
BCTYNUTEC/IbHBIX HCIbITAHUI

B UY OOBO UHCTHTYT 3KOHOMHUKH U KYJbTYPbI

B 2021 roay
OTBeTHI bannbi(%)
1 S
2 10
3 15
4 20
3 25
6 30
7 35
8 40
9 45
10 50
11 95
12 60
13 65
14 70
15 75
16 80
17 85
18 90
19 95
20 100

[Tpumeuanue: BoiaesieHHBIM MIPHGTOM YKa3aHbI NPOXOAHbIE 0AJIbI AJIsl 3aUHCJIEHUS] 110

pe3yJabTaTtam TecTupoBaHus.(He meHee S0 6a10B).
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