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1. IOACHUTEJIBHAA 3AIINCKA
[Iporpamma npeaHa3zHaueHa A abUTypueHToB, noctynaronmx B HY OOBO MDuK B 2023r.

IIporpamMmMa 1o mareMaTHUKE COCTOMT M3 TPEX pasneinoB. [lepBblli U3 HUX MPEACTABISET
co00i1 mepeyeHb OCHOBHBIX MAaTeMAaTUYECKUX MOHATHHA M (DAKTOB, KOTOPHIMH JOJKEH BIIAJIETh
abuUTypHeHT (YMETh MPaBUIIBHO MCIOJIB30BATh UX MPH PEUICHUH 3a1a4, CChUIAsICh HA TEOPEMBI).
Bo BTOpOM paszene ykasaHbl TEOPEMBI, KOTOPBIE HA/I0 YMETh JOKa3blBaThb. B TpeTrbem pasnene
IIEPEYUCIIEHBl OCHOBHBIE MAaTE€MaTHYECKHME YMEHMS WU HaBBbIKM, KOTOPBIMHU JAOJDKEH BIAJETh
JK3aMeHyeMblil. BcTynmuTenbHble HWCHOBITaHHA MO MaTeMaTHKe MpoBoAsTcs B (opme
TECTHUPOBAHNA.

[Iporpamma coctaBieHa Ha 0a3e Kypca MaTeMaTHKH cpeaHed mkonbl. He Bomenmme B
[Iporpammy cBeneHust U (akThl TaKKe MOTYT HCIIOJIB30BaThCS aOUTYPUEHTOM IPHU pEIICHUH
3aJa4, IpH YCIIOBUH, YTO OH CIIOCOOEH UX MOSICHUTH U JJOKAa3aTh.

Ha sk3ameHe 1o MmareMaTHKe aOUTYPUEHT JOJDKEH MOKa3aTh:

1) uétkoe 3HAHME MAaTeMAaTUYECKUX OINpeAeNieHu U TeopeM, MPeayCMOTPEHHBIX
IPOrpaMMOii, yMEHHE JOKa3bIBaTh 3TU TEOPEMBIL;

2) yMeHHue TOYHO M CXaTO BbIpa)kaTb MaTeMaTHYECKYIO MBICIb B YCTHOM M MHUCHbMEHHOM
U3JI0’KEHUH, HCII0JIb30BaTh COOTBETCTBYIOIIYIO CUMBOJIHKY;

3) yBepeHHOE BllaJileHHe MaTeMaTHUYEeCKUMU 3HAHUSMU U HaBBIKAMH, IIPETyCMOTPEHHBIMU
IPOrpaMMOii, yMEHHE IPUMEHAThH UX IIPU PEIIECHUU 3ajau.

2. OCHOBHBIE YMEHMA 1 HABBIKU.
OK3aMEeHYIOINNCS JOKEH YMETh!

1. IlpousBomuTh apudMeTHUECKHE ICHCTBUS HAJ YHUCIAMH, 33JaHHBIMH B BHJE
JECSATUYHBIX M OOBIKHOBEHHBIX ApoOei; ¢ TpeOyeMoil TOUHOCThIO OKPYIJIATH JAaHHbIE YHCIa U
pe3yNbTaThl BBIYUCICHUH; MOTH30BATHCS KAIBKYISTOPAMH WM TaOIHUIaMU il TPOU3BOACTBA
BBIYHCIICHUM.

2. TIpoBOAMTH TOXIECTBEHHBIC MPEOOPA3OBaHHUS MHOTOWICHOB, IpoOeH, colepKaiux
NEpEMEHHbIE, BBIPAKEHUH, COJEpKAIlMX CTENEeHHbIE, MOKa3aTelbHble, Jorapudmuueckue u
TPUTOHOMETpUYECKHE (DYHKIIHH.

3. Crpoutrh rpaduku JIUHEHHOW, KBAJAPATUYHOHM, CTEMEHHOH, IOKa3aTeIbHOM,
J0rapu(pMHUUECKON U TPUTOHOMETPUUECKUX (DYHKITHIA.

4. Pemarb ypaBHEHUSI W HEpPABEHCTBA MEPBOM M BTOPOM CTENEHW, YypaBHEHUS U
HEpaBEHCTBA, MPUBOJSIIMECS K HUM; pPElIaTh CUCTEMbl YpaBHEHUW W HEPABEHCTB MEPBOU U
BTOPOM cTeneHu W mnpuBogsmuecs K HuM. Croaa, B YaCTHOCTH OTHOCSTCS MPOCTEUIINE
YpaBHEHHsI UM HEPABEHCTBA, COJCpXKAIe CTEIEeHHBIC IMOKa3aTeNlbHbIe, JorapuMUUecKue H
TPUTOHOMETpHUECKHUE QYHKIUU.

5. Pemrate 3a1auu Ha COCTABJIICHUE YPAaBHEHUM U CUCTEM YPABHEHUM.

6. UN3o00paxare reoMeTrpudeckue (GUTYphl Ha YEPTEKE W NPOU3BOAUTH MPOCTEHUININE
IIOCTPOEHHUS Ha IUIOCKOCTH.

7. Ucnonp30BaTh reOMETpUYECKUE MPEICTABICHUS MIPU PELICHUH ajredpanyeckux 3ajaad,
a METOJIbI areOpbl M TPUTOHOMETPHUH TIPU PEIICHUH FeOMETPUUECKUX 3a/1a4.

8. IlpoBomuTh Ha IUIOCKOCTH OIEpallMd HaJ BEKTOpaMu (CIOKEHHE, BbIUUTAHUE,
YMHOXEHHE BEKTOpA Ha YUCIIO) U MT0JI30BATHCS CBOMCTBAMH 3TUX OIEPALUH.

9. Ilonp30BaThCA MOHATHEM MPOU3BOJHON MPH HCCICIOBAaHUU (YHKIIMM HA BO3PACTAHHE
(yObIBaHME), HA SKCTPEMYMBI U IIPH MTOCTPOECHUH IrpahuKOB (PYHKIIUH.

3 COAEPXAHMUE ITPOI'PAMMUBI

I. OCHOBHBIE MATEMATHUYECKUE ITOHATHUA 1 ®AKTEI.



Apudmernka, ajaredpa u Hayaja aHAJIU3A.

I. Harypanbnasie umcima N. Ilpocteie u coctaBHble uuncha. Jlenurtens, KpaTHOE.
HaubGonpmmii obuuit nenutens. Hanmenbinee odree KpaTHOE.

2. [Ipu3naku nenumoctH Ha 2, 3, 5, 9, 10.

3. HUensie uncna Z. PauunonanbHbie uncia Q, uxX CI0XXEHHE, BBIYUTAHUE, YMHOXKEHUE U
nenenve. CpaBHeHHE pallMOHaIbHBIX uncen. [lepuoanueckue qpoodu.

4. [leiicTBuTenbHbIe yncia R, ux npeacraBieHne B BUAE JECITHYHBIX APOOCH.

5. W3zobpaxenue dmcen Ha MNOpsAMOA. Moayidb JACHCTBUTEIBHOTO YHCIA, €ro
r€OMETPUUYECKUN CMBICIL.

6. YucnoBble BbIpaKeHUS. BblpaxkeHuss ¢ nepeMeHHbIMH. POpMyJbl COKPAIIEHHOTO
YMHOKEHHSI.

7. CTeneHs ¢ HaTypaIbHBIM M pallMOHAIBHBIM IMOKa3aTeaeM. Apu(pMETHIECKUA KOPEHb.

8. Jlorapu¢msl, nX CBOKCTBA.

9. OgHOYJIEH 1 MHOTOYJIEH.

10. MHuorousneH ¢ ogHo#l nepemeHHOM. KopeHb MHOrousieHa Ha mpuUMeEpe KBaJpaTHOIO
TpEXUIICHA.

11. lonarue ¢pynkuuu. CrocoOs! 3aaanust GyHKIUU. OOIaCTh ONpEAETICHUs, MHOXKECTBO
3HAYCHHUH (PYHKITUH.

12. I'padux ¢pynkuuu. Bozpacranue n yObIBaHUE (DYHKIMH; MEPUOAUYHOCTH, YETHOCTH,
HEYETHOCTb.

13. Jocrarounoe ycinoBue Bo3pacTaHus (yObiBaHuUS) PyHKIMHM Ha TpoMmexyTke. [lonsTue
skcTpemyMa (yukiuu. HeoOxomumoe ycioBue skctpemyMa (yHkiuu. JloctaTouHoe yClIOBHE
skcTpemyma. Haubonbiiee u HanMeHbIIee 3HaUeHUE (PYHKIIMH Ha TPOMEKYTKE.

14. OmpeneneHue #W OCHOBHBIC CBOWCTBA (DYHKIMW: JIMHCHHOW, KBaJpaTUIHOU

2 o .
y=ax” +bx+c, crenennoit y=ax" (n eN ), apu(MeTHyecKoro KOpHs, MOKa3aTelbHOM

y=a x(a >0,a# 1), y=—, Jorapu(pMuyeckoi, TPUTOHOMETPUYECKUX M OOpaTHBIX
X

TPUTOHOMETPUUECKUX (PYHKIIHM.
15. YpaBuenue. Kopuu ypaBHenus. [IoHsTHE 0 paBHOCUIIBHBIX YPaBHEHHUSX.
16. HepaBeHncrtBa. Pemenne HepaBeHCTB. [IoHATHE O paBHOCUIIBHBIX HEPABEHCTBAX.
17. Cuctemsl ypaBHEHUH U HEpaBEHCTB. Pelienue cucreM.
18. Apudmerndeckas u reomerpudeckas mporpeccur. PopMmyna n-ro 4jieHa U CyMMBI
IIEPBBIX 71 YWIEHOB IIPOTrPECCUH.
19. Tpuronomerpuueckue GyHkiuu yria. OCHOBHbIC COOTHOIICHUS MEXKTy HUMHU.
20. ®opMyIIbl CIOKEHHUSI TPUTOHOMETPUUYECKUX (DYHKIUH.
21. ®opMyIbl cMHYCa U KOCHHYCA IBOMHOTO yIJIa.
22. CHHYC 1 KOCUHYC CyMMBI U Pa3HOCTH JBYX apTyMEHTOB ((OpMyIIbl).
23. IIpeobpazosanue B mpousseeHue cymmsl Sina £ sinb,cosax cosb.

24. Belpa)keHuEe CHHYCa U KOCUHYCA YEPE3 TAHT€HC MOJIOBUHHOIO YIJIA.
25. O6paTHbIe TPUTOHOMETPHUYECKUE (PYHKIIUH.
26. Onpenenenne Npou3BogHON. E€ reomeTpuueckuii v GU3NUECKUI CMBICT.

27. Tlpowssonuele QyHKIMH ) = xn(n € Z); Y=Sinx; y=cosx; y=tgx;
y=ctgx; y=a", y=log, x.
I'eomerpus

1. IIpsimas, 1y, OTpe3oK, JIoMaHasi; JJIMHA OTpe3Ka. YToJl, BEIU4YMHA yria. BepTukanbHble
U CMeKHBIE yribl. OKpy:KHOCTB, KpyrT. IlapamiensHele npsmble.



2. Ilpumepsl ipeobpazoBanus GUryp, Buabl cummerpun. [IpeodpazoBanue mogodus u ero
CBOMCTBA.

3. Bexropsl. Onepanuu HaJl BEKTOPAMH.

4. MHOTrOyroJIbHUKH, €r0 BEPIINHBI, CTOPOHBI, THArOHAJIU.

5. TpeyronsHuk. Menuana, OuccekTpuca, BpicoTa. Buabl TpeyroinbHUKOB. COOTHOLICHUS
MEXAYy CTOPOHAMHU U YTJIAMHU MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

6. UeTbIpeXyroJIbHUK: apajjIeIorpaMM, MPSIMOYTOJIBHUK, pOMO, KBaJipat, Tpaneuus.

7. OxpyxHocTh U Kpyr. LlenTp, xopma, nuamerp, paauyc. KacarenbHas u cekymas K
okpykHOCTH. Jlyra okpyxHOCcTH. CekTop. CermeHr.

8. LleHTpaJibHbIE Y BIIUCAHHBIE YTJIbI.

9. ®opmynbl IUIOMIAAM: TPEYrOJbHUKA, MPSAMOYTOJbHHMKA, Iapajuiejorpamma, pomoa,
KBaJpara, Tpaneuu, IPOU3BOJBHOIO BBITYKJIOIO Y€THIPEX YT OJIbHUKA.

10. JlnuHa OKpYXHOCTUM M JJMHA AYTM OKpPY)KHOCTH. PanmanHas mepa yrna. [lnomans
KpyTa, IJI0MAab CEKTOPA, IIONIA/lb CETMEHTA.

11. TTogo6wue. [Togo6HbIe hurypsl. OTHOLIEHHUE IUIOMAACH MOA00HBIX QUTYD.

12. Inockocts. [TapanienbHble 1 epeceKaromuecs MI0OCKOCTH.

13. ITapannenbHOCTh IPSIMOM M INIOCKOCTH.

14. Yron mpsmoili ¢ mockocThio. llepnennukynsp k mmiockoctu. Teopema o Tpex
NEPIEHIUKYIIApax.

15. JIByrpannsie yribl. JIMHEMHBIN yroj AByrpaHHoro yria. [lepneHauKynsipHOCTh ABYX
IIJIOCKOCTEM.

16. Muororpanauku. Mx Bepmunsl, pédpa, rpanu. [IpaBunsabie MHOTOrpaHHUKU. [IpsiMast
Y HAKJIOHHAsl MpU3Mbl; nupaMuibl. [IpaBuibHas npusMa v NpaBuibHAs NMUpaMua. Y cedeHHas
nupamua. [lapannenenunensl, UX BUIBL.

17. @urypsl BpalleHHs: IMIMHAP, KOHYC, YCEUYEHHBIH KOoHyc, cdepa, map. Llentp,
IuaMeTp, paauyc cdepsl u mapa. [InockocTs, kacaTenbHas K chepe.

18. ®opmyna 06bEMa mapasuieenuena.

19. ®opMynbl TIIOMIATN TTOBEPXHOCTH U 00BEMA MTPU3MBL.

20. ®opmyIbl IIOLIAM TOBEPXHOCTH U 00BEMA TUPAMU/IbI, YCEUEHHOW MUPAMUJIbIL.

21. ®opMyIbl TJIOMIAIN TTOBEPXHOCTH U 00bEMA IUITUHIPA.

22. ®opMyIibl IIJIOLIAIM TOBEPXHOCTH U 00BbEMA KOHYCa, YCEYEHHOTO KOHYCa.

23. ®opmynsl iomaau chepsl 1 00bEMa mapa.

II. OCHOBHBIE ®OPMVJIbl U TEOPEMBI.
Anre0pa v HayaJ1a aHaJIM3a.

1. CroiictBa pynkmun Y = ax + b u eé rpadux.
2. CpoiicTBa QyHKIHUU Y = ; u e€ rpaduk.

. CBoiicTBa QyHKIMH ) = ax® +bx+c neé rpaduk.

. @opMmysa KOpHEN KBaJIpaTHOTO YPaBHEHMUS.
. Pa3niosxeHne KkBapaTHOrO TPEXWICHA HA TMHEHHBIC MHOKHUTEIIH.
. Teopema Buera.
. ©OpMyIIBI COKPAILEHHOTO YMHOKEHUS.
. CBolicTBa YMCIIOBBIX HEPABEHCTB.
. @opMyIibl OOLIETO WiIEHa U CYMMBI N IEPBBIX WICHOB apu(PMETHUECKONH IPOTPeECCU.
10. @opmyIbl 001IET0 YWiIeHa U CyMMBI N IIEPBBIX YWICHOB FT€OMETPUUYECKOM MPOTrPECCHH.
11. CpoiicTBa cTemeHel C HaTypaJdbHBIMU M LEIbIMA Moka3zaTensiMu. (CBoiicTBa
apudMeTHUeCcKuX KopHe# n-oi creneHu. CBoICTBa CTENEHeH ¢ pallMOHATbHBIMH MTOKA3aTEIIMH.

O 0N L AW



12. Jlorapu¢mbl TpOU3BEACHHUS, CTENEHH, dYacTHOro. (OCHOBHOE JOrapu(pMHUECKOE
To)kAecTBO. DopMyIia mepexoaa K HOBOMY OCHOBAHHMIO.

13. CBoiicTBa moka3aTenbHON U TorapupMuieckoi GyHKINA 1 UX TpauKH.

14. Onpenenenne u cBoiicTBa PyHKIUH Y =SINX U Y =COSX, Yy =1gX U y = ClgX ux
rpadukH.

15. OnpenencHue U CBOMCTBa OOPATHBIX TPHTOHOMETPUYCCKUX (GYHKIHH ) = ArCSIn X,
y=arccosx, y=arctgx, y = arcctgx u nx rpaQukH.

16. Perienune ypaBHeHuit Buaa SINX =da, coOSX=a, Igx=a.

17. ®opmyibl IpUBEACHUS.

18. 3aBUCHMOCTH MEXIy TPUTOHOMETPUYECKMMU (YHKUIUSAMH OJHOTO U TOTO XKe
apryMeHra.

19. Tpuronomerpuyeckue GyHKIIMH JBOWHOTO U MOJOBUHHOTO apTyMEHTA.

20. OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. DOpMysnbl CyMMbl U Pa3HOCTH
TpuroHomerpuueckux ¢yHkuuid. IlpeoOpa3oBaHue NPOU3BENCHUS CHHYCOB M KOCHHYCOB B

CyMMY.

I'eomeTpus

1. CBoiicTBa paBHOOEIPEHHOTO TPEYTOJbLHUKA.

2. CBolicTBa TOUYEK, PABHOYIAIEHHBIX OT KOHIIOB OTpE3Ka.

3. Ilpu3Haky mapaaaeabHOCTH MPSIMBIX.

4. Cymma yrioB TpeyrojibHuka. CymMmma BHYTPEHHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
5. TeopeMa o BHeNIHEM yTJie TpeyrojibHUKa. CBOMCTBO CpeaHEN JTUHUM TPEYTrOJIbHUKA.

6. Teopema cHHYCOB U KOCUHYCOB JJIs1 TPEYTOJIbHUKA.

7. Teopema daneca.

8. CBOWCTBO OMCCEKTPHCHI yrJa.

9. CBOHCTBO OTpE3KOB, Ha KOTOpble OHCCEKTpUCAa  TPEYrOJbHUKA  JEITUT

IIPOTUBOIOJIOKHYIO CTOPOHY.
10. IIpu3Haku nmapasmienorpaMma, €ro CBOMCTBa.
11. CBoiicTBa cpeaHel TMHUM TPANELUH.
12. OKpyKHOCTh, OIMMCAHHAS OKOJIO TPEYTOJIbHUKA.
13. OkpyXHOCTb, BHUCaHHAsI B TPEYTOJIbHUK.
14. KacarenbHas U ceKyllas K OKpYKHOCTH M UX CBOMCTBA.
15. CBOICTBO MepeceKarouuxcsi Xop/a.
16. BennumnHa yriia, BHUCAHHOTO B OKPYKHOCTb.
17. CBOMCTBO YETHIPEXYTOJIbHUKA, BIUCAHHOTO B OKPY’KHOCTb.
18. CBOMCTBO YETHIPEXYTOJIbHHUKA, OMMCAHHOTO OKOJIO OKPY>KHOCTH.
19. [Ipu3sHaku 1Mog00ust TPEyroIbHUKOB.
20. ®opMyibl IIOMIAAEH MapajjieorpaMma, TpeyrojibHUKa, TPanelnuu.
21. Teopema ITudaropa.
22. ®opMyia pacCTOSTHUSI MEXIY IBYMSI TOYKAMH TJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
23. Ilpu3Hak napauienbHOCTH NPSIMOM U MIIOCKOCTH.
24. Ilpu3Hak napamuieIbHOCTH MJIOCKOCTEMH.
25. Teopema 0 epnEHAUKYIIPHOCTH NPSIMOM U MJIOCKOCTH.
26. IlepnieHIUKYIIPHOCTH ABYX INIOCKOCTEH.
27. TeopeMbl 0 NEPIEHAUKYJIAPHOCTH U NAPAJUIEIbHOCTU ABYX IMIOCKOCTEH.
28. TeopeMsbl 0 mapajieIbHBIX NMPSAMBIX B IPOCTPAHCTRBE.
29. TeopeMa 0 TpEX MEPHEHIUKYIIAPAX.

[Ipencenarenp 3K3aMEHAIMOHHOMN



KOMHUCCHUH 110 MAaTEMAaTUKE Bospmmnos b.C.
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