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1. IIOACHUTEJIbHAA 3AIIMCKA
[Tporpamma npeaHasHaueHa it abutypuenTos, nocrynawoumx B AHO BO Uuctutyr
COBPEMEHHOTO 00pa30BaHMs M MHPOPMAIIMOHHBIX TEXHOJIOTHI B 2026r.

IIporpammMa 1o mMareMaTHUKE COCTOMT M3 TPEX pasnenoB. [lepBulli M3 HUX MPEACTABIISET
co0Oli nepeyeHb OCHOBHBIX MaTEMAaTUYECKUX MOHATUH M (DAKTOB, KOTOPBIMU JIOJKEH BIIAJIETh
abuUTypHeHT (YMETh MPaBUIIBHO MCIOJIB30BATh UX MPH PELICHUH 3314, CChUIAsICh HA TEOPEMBI).
Bo BTOpOM pasnene ykasaHsl TEOpEMBI, KOTOPBIE HAJO YMEThb JOKa3bIBaTh. B TpeTbeM paszzeie
NIEPEYUCIIEHBl OCHOBHBIE MAaTE€MaTHYECKHE YMEHMS WU HaBBbIKM, KOTOPBIMHU JOJDKEH BIAJETh
9K3aMeHyeMblii. BcTynurenbHble UCHBITAaHMS 10 MaTeMaTHKe MpPOBOJATCS B (opMme
TECTHUPOBAHNA.

[Iporpamma coctaBieHa Ha 0a3e Kypca MaTeMaTHKH cpeaHed mkonbl. He Bomenmuie B
[Iporpammy cBeneHust U (akThl TaKKe MOTYT HCIIOJIIB30BaThCS aOUTYPUEHTOM IPHU pEIICHUH
3ajiay, IPH YCIOBHUHM, YTO OH CIIOCOOEH MX MOSCHUTH U 10Ka3aTh.

Ha sk3amene 1o MmareMaTHKe aOUTYPUEHT JOJHKEH MOKa3aTh:

1) yérkoe 3HaHME MaTeMaTHMYECKUX ONPEACICHUH U TEopeM, IpelyCMOTPEHHBIX
IPOrpaMMOii, yMEHHE JOKa3bIBaTh 3TU TEOPEMBI;

2) yMeHHe TOYHO M CXaTo BbIPaXKaTb MaTeMaTHYECKYIO MBICIb B YCTHOM M IMHUCbMEHHOM
U3JI0’KEHUH, HCII0JIb30BaTh COOTBETCTBYIOIIYIO CUMBOJIHKY;

3) yBepeHHOE BiaJeHuEe MaTeMaTHUYECKUMH 3HAaHUSIMHM U HaBBIKAMU, [TPEyCMOTPEHHBIMU
IPOrpaMMoOii, yMEHHE IPUMEHSAThH UX IIPU PEIIECHUU 3a7au.

2. OCHOBHBIE YMEHMA 1 HABBIKU.
OK3aMEeHYIOINNCS JOHKEH YMETh!

1. IlpousBomuTh apupMeTHUECKHE ICHCTBUS HAJ YHUCIAMH, 3aJaHHBIMH B BHJE
JECSTUYHBIX U OOBIKHOBEHHBIX ApoOei; ¢ TpeOyeMoil TOUHOCThIO OKPYIJIATH JAaHHbIE YHCIA U
pe3yNbTaThl BRIYUCICHUH; MOTH30BAThCS KAIBKYISTOPAMH WM TaOIHUIaMHU ISl TIPOU3BOACTBA
BBIYMCIICHUM.

2. TIpoBOAMTH TOXIECTBEHHBIE MPEOOPa3OBaHMs MHOTOWICHOB, IpoOe, conepKaiux
NEpPEMEHHbIEe, BBIPAKEHUH, COJEpKAIllMX CTEMEeHHbIE, MOKa3aTelbHble, Jorapudmuueckue u
TPUTOHOMETPUYECKHE (DYHKIIHH.

3. Crpoutrh rpaduku JIUHEHHOW, KBAJAPATUYHOH, CTEMEHHOH, IOKa3aTeIbHOM,
JOTapu(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 mnpuBogsamuecss K HuM. Croaa, B YaCTHOCTH OTHOCSTCS MPOCTEUIIHNE
YpaBHEHHsI M HEPABEHCTBA, COJCpXKAllle CTEIEeHHBIC IMOKa3aTeNlbHbIe, JorapuMUUecKue H
TPUTOHOMETpHUYECKUE QYHKIUU.

5. Pemrats 3a1auu Ha COCTABJICHUE YPAaBHEHUM U CUCTEM YPABHEHUM.

6. UN3o0paxarh reoMeTpudeckue (GUTYphl Ha YEPTEKE W NPOU3BOAUTH MPOCTEHUININE
IIOCTPOEHHUS Ha TUIOCKOCTH.

7. Ucnonbp30BaTh reOMETpUYECKUE MIPECTABICHUS MIPU PELICHUH ajredpanyeckux 3ajaad,
a METOJIbI aIreOpbl M TPUTOHOMETPHUU TIPU PEIICHUH TeOMETPUUECKUX 3a/1a4.

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

9. Ilonp30BaThCA MOHATHEM MPOU3BOIHON MPH HCCICIOBAaHWN (YHKIIMM HA BO3PACTAHHE
(yObIBaHME), HA SKCTPEMYMBI U IIPH TOCTPOECHUH IrpauKOB (PYHKIIUH.



3 COAEPXAHMUE ITPOI'PAMMUBI
I. OCHOBHBIE MATEMATUYECKUE ITOHATUA 1 ®AKTHI.
Apudpmernka, anredpa U Ha4aJIa aHAJIM3A.

1. Harypaneuble uncna N. Ilpocteie u cocraBHble uMcna. JlenuTenb, KpaTHOE.
HawnGonpmmii o6mmii nenurens. Hanmensinee od1iee kpaTHoe.

2. llpusnaku nenumoctH Ha 2, 3, 5, 9, 10.

3. lensie uncna Z. PammonaneHble yucna QQ, UX CI0KEHUE, BHIYUTAHHE, YMHOKECHUE U
nenenue. CpaBHeHUE pallMoHAIBHBIX yucen. [lepuoanyeckue apodu.

4. JleticTBuTeNbHBIC YMCIA R, NX TIpeACTaBICHUE B BUJE ACCITHIHBIX IPOOCH.

5. MH3o0paxkeHue wuymcen Ha MnpsAMod. Moayns AEWCTBUTENBHOTO YHCA, €ro
F€OMETPUYECKUN CMBICIL.

6. Yucnosble BblpakeHHsA. BblpaxkeHuss ¢ nepeMeHHbIMU. DOpMysbl COKPALEHHOTO
YMHOXEHHUS.

7. CremneHb ¢ HATYpaJIbHBIM U PAllMOHAIBHBIM MMOKa3aTeaeM. ApuPMETHICCKII KOPEHb.

8. Jlorapudmsbl, UX CBOHCTBA.

9. OIHOWJIEH U MHOT'OUJIEH.

10. MHorousneH ¢ ogHOM mepeMeHHOW. KopeHb MHOrowjieHa Ha NMpUMEpE KBaJApaTHOTO
TpEXUJICHA.

11. Ionstue dpynkumu. CriocoOsl 3ananus GyHkmuu. OOIacTh ONpeneaeHus, MHOKECTBO
3HaYeHU! PYHKLUU.

12. I'padux dyakuuu. Bo3pacranue u yoObiBaHWE (QYHKIMH; TEPUOTUIHOCTD, YETHOCTD,
HEUYETHOCTb.

13. loctatouHoe ycioBue Bo3pacTaHus (yObIBaHMs) (QyHKIIMK Ha mpomexyTke. [lonsrue
skcTpemyMa QyHkuuu. HeoOxoaumoe ycnmoBue skcTpemyMma (QyHKUMHU. JlocTaTrodyHoe ycioBue
skcTpemyMa. Hanbosnbiiee 1 HauMeHblee 3HaueHne (yHKIUU Ha TPOMEKYTKeE.

14. Ormpenenenue W OCHOBHBIE CBOMcTBa (YHKIMA: JUHEHHOMW, KBaapaTUYHOM

2 o o
y=ax" + bx + ¢, crenennoii y= ax” (n eN ), apu(METHUECKOT0 KOpHS, MOKa3aTeIbHOM

y=a x(a >0,a# 1), y= = JIOrapu(p)MHUYECKON, TPUTOHOMETPHYECKUX U  OOPAaTHBIX

TPUTOHOMETPUUYECKUX (YHKLIUH.
15. YpaBuenue. Kopau ypaBHenus. [loHsATHE O paBHOCHIBHBIX YPaBHEHUSX.
16. HepaBencTBa. Pemenne HepaBeHCTB. [1oHATHE O paBHOCUIIBHBIX HEPABEHCTBAX.
17. Cuctembl ypaBHEHUM 1 HEpaBeHCTB. Penienue cucrtem.
18. Apudmernueckass u reomerpuueckas mnporpeccud. Popmyna n-ro 4jeHa U CyMMBI
HEPBBIX /1 YWICHOB IPOTrPECCUM.
19. Tpuronomerpuueckue GyHKIHH yria. OCHOBHbIE COOTHOIICHHS MEXKILy HUMH.
20. ®opMyIBl CI0KEHUSI TPUTOHOMETPUUIECKUX (DYHKITAM.
21. ®opmynbl CMHYCa M KOCHHYCA IBOMHOIO yIja.
22. CuHyC ¥ KOCHUHYC CYMMBI U PA3HOCTH JIBYX apryMEHTOB ((hopMyJIbI).
23. Ilpeobpasosanue B poussenenue cymmsl Sina x sinb,cosax cosb.

24. Belpa)keHHE CHHYCA U KOCUHYCA Yepe3 TAHT'€HC ITOJIOBUHHOTO yTJa.
26. O6paTHBIC TPUTOHOMETPUUECKUE (PYHKIIUH.
26. Onpenenenue mpou3BoaHoM. E€ reomerprueckuii u GU3NUECKUN CMBICIT.

27. TpowsBomuele GyHKIMIA y=Xx" (n € Z); y=Sinx; y=cosx; y=Igx;

y=ctgx; y=a', y=log, x.



I'eomerpus

1. IIpsimas, nyd, OTpe30K, JIoMaHasi; JJIMHA OTpe3Ka. YToJl, BEIU4YMHA yria. BepTukanbHble
U cMexHble yriibl. OKpyKHOCTb, KpyT. [lapamiensHbie npsimble.

2. Ilpumepsl peobpazoBanus GUryp, Buabl cummerpun. [IpeobpazoBanue mogodus u ero
CBOMCTBA.

3. Bekropsl. Onepanuu HaJl BEKTOPAMH.

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

5. TpeyronsHuK. Menuana, OuccekTpuca, BpicoTa. Buabl TpeyroiabHUKOB. COOTHOLICHUS
MEXAY CTOPOHAMHU U YTJIAMHU MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

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

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

8. LleHTpaJibHbIE Y BIIUCAHHBIE YTJIbI.

9. ®opmynbl IUIOMIAAM: TPEYrOJbHUKA, MPSAMOYTOJbHMKA, Iapajuiejorpamma, pomoa,
KBaJpara, TPaneuu, IPOU3BOJIBHOIO BBITYKJIOIO Y€THIPEX YT OJIbHUKA.

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

11. TTogo6wue. [Togo6ubIe hurypsl. OTHOILICHHUE IUIOMAACH MTOA00HBIX QUTYD.

12. Imockocts. [TapanienbHble 1 epeceKaromuecs MI0OCKOCTH.

13. ITapannenbHOCTh IPSIMOM M INIOCKOCTH.

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

15. JIByrpannsie yribl. JIMHEWHBIN yroj AByrpaHHoro yria. [leprneHauKynsipHOCTh ABYX
IIJIOCKOCTEM.

16. Muororpanauku. Mx Bepmmnsl, pédpa, rpanu. [IpaBunsabie MHOTOTpaHHHUKU. [Ipsimast
Y HAKJIOHHAsl NMpU3Mbl; nmupaMuibl. [IpaBuibHas npusMa v NpaBuibHAs MUpaMuja. Y cedeHHas
nupamua. [lapannenenunensl, UX BUIBL.

17. @urypsl BpalleHHs: IMIMHAP, KOHYC, YCEUYEHHBIH KOHyc, cdepa, map. Llentp,
IuaMeTp, paauyc cdepsl U mapa. [InockocTs, kacaTenbHas k chepe.

18. ®opmyna 06bEMa mapasuienenuea.

19. ®opMybl TIOMIATN TTOBEPXHOCTH U 00BEMA MTPU3MBI.

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

21. ®opMyIbl TJIOMIAIU TTOBEPXHOCTH U 00bEMA UITUHIPA.

22. ®opMmyIibl IIOLIAIM TOBEPXHOCTH M 00BEMA KOHYCa, YCEYEHHOTO KOHYca.

23. ®opmysl iomaau chepsl 1 00bEMa mapa.

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

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

. CeoiictBa QpyHKIMH V = ax? + bx+ ¢ u eé rpadux.

. @opmysa KOpHEN KBaJIpaTHOTO YPaBHEHMUS.
. PaznoxxeHne kBagpaTHOro TpEXUIEHA Ha JIMHEWUHBIE MHOKHUTEIH.
. Teopema Buera.
. @OpMyIIBl COKPAIEHHOTO YMHOKEHHS.
. CBolicTBa 4MCIIOBBIX HEPABEHCTB.
. @opMyIbl 00IIEro YjieHa ¥ CyMMBI N IEPBBIX WIEHOB apu(METHUECKON MTPOrPECCHH.
10. @opmyIibl 001IET0 YWiIeHa U CyMMBI N IIEPBBIX YWICHOB FT€OMETPUUYECKOM MPOTrPEeCCHH.
11. CpoiicTBa cTemeHel C HaTypalbHBIMU M LEIbIMA MokazaTensiMu. (CBoiicTBa
apudMeTHUeCcKuX KopHel n-oi creneHu. CBOICTBa CTENEHeH ¢ pallMOHATbHBIMH MTOKA3aTEIISIMH.
12. Jlorapudmbl mpousBenCHHS, CTeNneHHU, dacTHOTO. (OCHOBHOE JOTapu(PMHUUECKOE
TOXJecTBO. PopMyJia nepexoa K HOBOMY OCHOBAHMIO.
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13. CBoiicTBa moka3aTenbHON U JTorapu(pMuIecKkoi GyHKINHA 1 UX TpauKH.

14. Onpenenenne u cBOMCTBa QYHKLIMHA Y =SINX U Y =COSX, Y =1IgX U y = CIgX uX
rpadukH.

15. OnpenesneHre 1 CBOMCTBAa OOPATHBIX TPUTOHOMETPUUYCSCKUX (YHKIMH ) = AFCSIN X,
y=arccosx, y =arctgx, y = arcctgx u ux rpapuku.

16. Penrenne ypaBHeHul BUIa SINX =d, COSX=4a, IgX=a .

17. ®opmynbl npuBEaEHUS.

18. 3aBUCUMOCTH MEXIYy TPUTOHOMETPUUECKHUMHU GYHKIHUSIMH OJIHOTO W TOTO JKE
apryMeHTa.

19. Tpuronomerpuueckue GyHKIIMNA TBOHHOTO U TIOJIOBUHHOTO apryMEHTA.

20. OcHOBHOE€ TPUTOHOMETPUYECKOE TOXIAeCTBO. MDOopMynbl CcymMMBl M Pa3HOCTH
TpuroHoMmerpuueckux ¢yHknuil. IlpeoOpazoBaHue mNpou3BeEeHUST CHHYCOB M KOCHHYCOB B
CyMMY.

I'eomerpus

1. CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIBHUKA.

2. CBOIICTBA TOYEK, PABHOYIAJIEHHBIX OT KOHIIOB OTPE3KA.

3. Ilpu3Haku napayuieIbHOCTH IPSIMBIX.

4. CymMa yrioB TpeyroibHuka. CyMma BHYTPEHHHX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
5. Teopema o BHEIIHEM yTJje TpeyrojabHuKa. CBONCTBO CPENHEN JIMHUU TPEYT OJIbHUKA.

6. TeopeMa CHHYCOB U KOCUHYCOB JJIsI TPEYTOJIbHUKA.

7. Teopema daiteca.

8. CBOMCTBO OMCCEKTPHUCHI yTia.

9. CBOHCTBO OTpE3KOB, Ha KOTOpble OHCCEKTpHUCAa  TPEYrOJbHUKA  JEITUT

IIPOTUBOIOJIOKHYIO CTOPOHY.
10. IIpu3Haku napasmienorpaMma, €ro CBOMCTBA.
11. CBoiicTBa cpeaHel TMHUM TPANELUH.
12. OkpyKHOCTh, OITMCAHHAS OKOJIO TPEYTOJbHUKA.
13. OkpyXHOCTb, BHUCaHHAsI B TPEYT'OJIbHUK.
14. KacarenbHas U ceKyllas K OKpYKHOCTH U UX CBOMCTBA.
15. CBOICTBO nepeceKarouuxcsi Xop/.
16. BennuuHa yriia, BHUCAHHOTO B OKPYKHOCTb.
17. CBOMCTBO YETHIPEXYTOJIbHUKA, BIUCAHHOTO B OKPY’KHOCTb.
18. CBOMCTBO YETHIPEXYTOJIbHHUKA, OMMCAHHOTO OKOJIO OKPY>KHOCTH.
19. [Ipu3Haku 1Mogo06ust TPEyroIbHUKOB.
20. ®opMyibl IIOMIAAEH MapajyieorpaMma, TpeyroibHUKa, Tparneluu.
21. Teopema [Tucaropa.
22. ®opMyna pacCTOSTHUSI MEXIY IBYMSI TOYKAMH TJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.
23. Ilpu3Hak napauienbHOCTH NPSMOM U MIIOCKOCTH.
24. Ilpu3Hak napamuieIbHOCTH MJIOCKOCTEH.
26. Teopema 0 epneHAUKYIIPHOCTH NPSIMOM U MJIOCKOCTH.
26. IlepnieHIUKYIIPHOCTH ABYX INIOCKOCTEH.
27. TeopeMbl 0 NEPIEHAUKYJIAPHOCTH U NAPAJUIEIbHOCTU ABYX MIOCKOCTEH.
28. TeopeMbl 0 mapajuieIbHBIX MPAMBIX B IPOCTPAHCTRBE.
29. TeopeMa 0 TpEX NMEPNEHIUKYIIAPAX.

[Ipencenarenp s3K3aMEHAIIMOHHOMN
KOMHUCCHUH 110 MATEMAaTUKE Bospmmnos b.C.
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