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1. IOACHUTEJIbHAA 3AIINCKA
[Tporpamma npeaHasHayeHa A aOuTyprenTos, nocrynatonmx 8 Yy OOBO N2uK B 2019r.

[IporpamMa mo MaremMaTUKE COCTOMT M3 TpEX paszaenoB. llepBblii W3 HUX TpPEACTaBIAECT
co0OM mepeyeHb OCHOBHBIX MAaTEMaTHYECKHX MOHATUH M (PAKTOB, KOTOPHIMH JIOJDKEH BIIAICTh
abUTypHUEHT (yMETh MPaBWIBHO UCIOJIb30BaTh UX MIPH PELICHUU 3a/1a4, CChUIAsICh HA TEOPEMBI).
Bo BTOpoM pasnene ykasaHbl TEOpEMBI, KOTOpPBIE HAJ0 YMETh J10Ka3blBaTh. B TpeTbeM paszneie
IIEPEYUCIICHBl OCHOBHBIE MAaTE€MaTH4YECKHUE YMEHHMS M HaBBIKM, KOTOPBIMHM JOJDKEH BIANETh
9K3aMeHyeMbli. BcTynurenbHble UCHBITAaHUS [0 MaTeMaTUKe TMpoBOAATCS B (opme
TECTHUPOBAHIAI.

[Tporpamma cocrtaBieHa Ha 0a3e Kypca MaTeMaTHKH cpenHeil mkonsl. He Bomeamue B
[TporpamMy cBeneHUst M (akThl TaKXKe MOTYT MCIIOJIb30BaThCs aOUTYPUEHTOM IpPU PELICHUH
3ajad, IpU YCIOBUH, YTO OH CIIOCOOEH UX MOSCHUTH U J0KA3aTh.

Ha sk3ameHe o MareMaTHKe aOUTypUEHT JOJDKEH I0Ka3aTh!

1) uérkoe 3HAHME MAaTEMaTUYECKUX OIpPENEICHUM U TEopeM, IpPeayCMOTPEHHBIX
IIPOrpaMMOii, yMEHHUE JOKa3bIBaTh 3TU TCOPEMBI;

2) yMEeHHe TOYHO M CXaTO BbIpaXkaTb MaTEMaTHYECKYIO MBICIb B YCTHOM U MHCbMEHHOM
M3JI0’)KEHUH, HCIIOJIB30BATh COOTBETCTBYIOLIYIO CHMBOJIMKY;

3) yBepeHHOE BiIaJIcHME MAaTEMaTUUECKUMHU 3HAHUSIMU U HABBIKAMM, IPEIYCMOTPEHHBIMU
IIPOrpaMMOi, yMEHHUE IPUMEHSATh X IIPH PEIICHUU 3a7ad.

2. OCHOBHBIE YMEHUA 1 HABBIKH.
DK3aMEHYIOUIUNCS T0JKEH YMETh:

1. IlpowsBomuTh apudMeTHUECKHE ACUCTBUS HAJ YHCIaMH, 3aJaHHBIMA B BHJIC
NECATUYHBIX U OOBIKHOBEHHBIX ApoOei; ¢ TpeOyeMol TOYHOCTHIO OKPYTJISITh JaHHBIC YHCIA U
pe3yibTaThl BHIYMCIEHUH; MOIb30BAThCS KAJIbKYJISTOPAMU WM TaONHMLIaMU AJ POU3BOICTBA
BBIUMCIICHUM.

2. IlpoBoauTh TOXKAECTBEHHBIC MPEOOpPA30BaHUS MHOTOWICHOB, APOOCH, copepIKaliux
MIEPEMEHHBIC, BBIPAKEHUH, COJEpKAIIMX CTETNCHHbIE, TMOKa3aTellbHbIe, Jorapumuueckue u
TpUTOHOMETpHUUYECKUEe QYHKIUH.

3. Crpoutrh TrTpaduku IMHEHHOW, KBAAPATUYHOW, CTENICHHOW, MOKAa3aTeIbHOMH,
Jorapu(pMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUH.

4. Pemarb ypaBHEHUS M HEPABEHCTBA IIEPBOM M BTOPOM CTENEHM, YpaBHEHUS U
HEpaBEHCTBA, NMPUBOJSAIIMECS K HHUM; pEIIaTh CUCTEMbl YPAaBHEHUH U HEPABEHCTB NEPBOU U
BTOpPOW CTEeNeHW W mnpuBondmuecs K HuUM. Croga, B YaCTHOCTH OTHOCSITCS MpPOCTEHIIne
yYpaBHEHHUS U HEPABEHCTBA, COJEpXalllie CTElEeHHbIe IOKa3aTeiabHble, JIorapupMUUYEecKue u
TPUTOHOMETpHUYECKUE QYHKITUH.

5. PemaTh 3a1a4u Ha COCTaBJICHHE YPAaBHEHUM U CUCTEM YPaBHEHUH.

6. M3oOpaxaTh reoMerpuueckne QUTYpbl Ha YEpTEeKE U TMPOU3BOJAUTH MPOCTEHUIIIHE
MIOCTPOEHUS Ha MJIOCKOCTH.

7. Ucnonb30BaTh T€OMETPUUYECKUE TIPECTABICHUS MIPU PEIICHUH alreOpandecKux 3aaad,
a METObl aNreOpbl U TPUTOHOMETPUH TPU PEIICHUH T€OMETPUYECKUX 3a/1a4.

8. IlpoBoauTh Ha IUIOCKOCTH OIEpalMyd HaJ BEKTOpaMU (CIOKEHHE, BBIYUTAHUE,
YMHOKEHHUE BEKTOpa Ha YUCJIO) U MOJIb30BATHCS CBONCTBAMH 3TUX ONEPALIUM.

9. Ilonp30BaThCSl MOHITHEM TPOM3BOJAHON MPH UCCIECTOBaHUH (YHKIIUU HA BO3pACTaHHE
(yObIBaHHME), HA SKCTPEMYMBI ¥ TIPH IMMOCTPOCHUH TPaduKOB (PYHKITHH.

3 COAEPXAHMUE ITPOI'PAMMUBI
I. OCHOBHBIE MATEMATHUYECKUE ITOHATUA 11 ®AKTHI.

Apudmernka, aaredpa u HauaJa aHAJIN3A.



1. Harypambnuble umcima N. IIpocteie m cocraBHele uyucna. Jlenurtenb, KpaTHOE.
HaunGonpmmii o6muii nenurens. HanMmensinee od1iee KpaTHoe.

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

3. lensie unucna Z. PammonansHble yncna Q, UX CJIO0KEHUE, BBIYUTAHHE, YMHOXKECHUE U
nenenue. CpaBHeHUE paliMoHAIBHBIX yncen. [lepuoandeckue apodu.

4. JleiicTBuTeNbHBIC YMCIA R, NX TIpeIcTaBICHNUE B BUE ICCITHYHBIX TPOOCH.

5. MW3o0paxkenue uyucen Ha MnpsaMod. Moaynb JeHCTBUTENBHOIO 4YHCTA, €ro
reOMETPUYECKUN CMBICIT.

6. Yucnosble BblpakeHHs. BbIpakeHuss ¢ nepeMeHHbIMH. DPOpMyJbl COKpAIIEHHOTO
YMHOKEHUS.

7. CremneHb C HATYPaTbHBIM U PAIMOHABHBIM MMOKa3aTeneM. Apu(MeTHIECKU KOPEHb.

8. Jlorapudmsbl, UX CBOMCTBA.

9. OHOYIEH U MHOTOYJIEH.

10. MHorousnien ¢ onHoW mepeMeHHoW. KopeHb MHOrowieHa Ha MpUMEpPE KBaJIPaTHOIO
TpEXUJICHA.

11. Ionstne dpynkuuu. CriocoOsl 3aganust GyHkmuu. OOIaCcTh ompeeeHusI, MHOXXECTBO
3Ha4eHUH YHKLINH.

12. I'padux dyskuuu. Bo3pactanue u yObiBaHWEe (YHKIMH; TEPUOIUIHOCTD, YETHOCTD,
HEUYETHOCTb.

13. DocrarouHoe ycioBue Bo3pacTaHus (yObiBaHMs) PyHKIIMK Ha TIpoMexyTke. [loHsTHe
skcTpemyMa ¢yHkuuu. HeoOxomaumoe ycnmoBue 3kcTpemMyMa (QyHKUuHU. JlocTaTrodyHoe ycioBHe
skcTpemyMa. Hanbosnbiiiee 1 HauMeHblIee 3HaueHue GyHKIIMN Ha TPOMEXKYTKE.

14. Ormpenenenue W OCHOBHBIE CBOMcTBa (DYyHKIMA: JUHEWHOW, KBaJpaTUUYHOM

2 o o
y=ax" + bx + ¢, crenennoii y= ax” (n eN ), apu(MeTUYECKOro KOPHS, IMOKa3aTeIbHOM

y= ax(a >0,a# 1), y= ;, JOrapu(pMHUUECKON, TPUTOHOMETPUUYECKHX M OOpaTHBIX

TPUTOHOMETPUYECKUX (PYHKIHH.
15. YpaBuenue. Kopau ypaBHenus. [loHsiTHE O paBHOCHIBHBIX YPABHEHUSX.
16. HepaBeHcTBa. Pemenne HepaBeHCTB. [1oHsTHE O paBHOCUIIBHBIX HEPABEHCTBAX.
17. Cuctembl ypaBHEHUI U HEpAaBEHCTB. Penienue cucrem.
18. Apudmernueckas u reomerpuueckas nporpeccu. dopmysna n-ro 4ieHa U CYMMBI
HEPBBIX /1 YJICHOB IPOTPECCUM.
19. Tpuronomerpuyeckue GyHKIHH yria. OCHOBHbIE COOTHOIICHHUS MEXy HUMH.
20. ®opMyJIBI CI0KEHUSI TPUTOHOMETPUICCKUX (DyHKITHM.
21. ®opmyIsl CHHYyCa M KOCHUHYCa IBOMHOIO yIja.
22. CuHYC ¥ KOCUHYC CYMMBI M PA3HOCTH JBYX apryMeHTOB ((hopMyJIbI).
23. Ipeobpa3oBanue B npoussenenue cymmsl sina x sinb,cosax cosb.

24. BelpaxkeHHe CHHyCa U KOCUHYCa Yepe3 TAHI'€HC TIOJIOBUHHOIO YTJIa.
25. O6paTHBIC TPUTOHOMETPUUECKUE (QYHKITUH.
26. Omnpenenenue npon3BoaHoM. E€ reomerpudeckuii U GU3NYECKU CMBICIL.

27. TlpowsBommble ¢yHKIMI y=Xx" (n € Z); y=s8inx; y=cosx; y=Igx;

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

1. IIpsimas, oy4, OTpE30K, JIOMaHas; IJIMHA OTPe3Ka. YTOJI, BEIUYMHa yria. BepTukanbHbie
U cMexHbIe yriibl. OKpYyKHOCTb, KpyT. [lapannensHbie npsaMble.

2. IIpumeps! npeodpazoBanus GUryp, Buabl cummerpun. [IpeoOpazoBanue mogodus u ero
CBOWCTBA.

3. Bekropsl. Oneparuu HaJ BEKTOPaMH.

4. MHOTOyTOJIbHUKH, €r0 BEPUINHBI, CTOPOHBI, TUArOHAJIH.

5. Tpeyronsuuk. Meaunana, 6uccekTpuca, Beicota. Buasl TpeyroasHukoB. COOTHOIIEHUS
MEXIy CTOPOHAMHU U YTJIAMHU MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

6. UeThIpexyroJbHUK: TTapaJljIeIorpamMm, MpSIMOYTOJIbLHUK, pOMO, KBaJpaT, Tpaneiusi.



7. OkpyxHocTh u kpyr. Llentp, xopna, amametp, paamyc. KacarenpHas W cekymas K
okpyxHocTHU. Jlyra okpyxkHocTH. CekTop. CerMeHr.

8. LleHTpanbHbIE ¥ BIMCAHHBIE YIIBL.

9. ®opmynbl MIOLWAAM: TPEYTroJbHUKA, MPAMOYTOJIbHUKA, MapajienorpaMma, pomoa,
KBaJipaTa, Tparelunu, IPOM3BOJIBHOIO BBITYKJIOTO YEThIPEXYTOJIbHHUKA.

10. JlnvHa OKpPY’>KHOCTH W JJIMHA AYTH OKpYxKHOCTU. Pagmannas mepa yria. [lnomanb
Kpyra, IJIOIa b CEKTOpa, IJIOAAb CETMEHTA.

11. ITogo6ue. ITono6HbIe Purypsl. OTHOIICHHE TUTONIAICH MOAOOHBIX hHTyp.

12. ITnockocts. I1apanienpHble U NIEPECEKAOIINECS TIIOCKOCTH.

13. I[MTapannenbHOCTh MPSIMOM U TIJIOCKOCTH.

14. Yron mpsmoii ¢ muockoctbro. Ilepnenaukynsp k miockoctd. Teopema o Tpex
NEePHEHANKYISPAX.

15. JIByrpansbie yrisl. JIMHEHHBIN yroa AByrpaHHoOro yria. IlepneHauKynsipHOCTb IBYX
IIJIOCKOCTEM.

16. Muororpannuku. x Bepmunsl, péopa, rpanu. [IpaBunbable MHOTOrpaHHUKU. [Ipsmas
Y HAKJIOHHAsl NpU3Mbl; upaMubl. [IpaBuibHas nprusma U NpaBWIbHAS NMUpaMuaa. Y cedeHHas
nupamuja. [lapannenenunensl, uxX BUIBI.

17. ®durypsl BpalleHHs: NWIAHIP, KOHYC, YCEUEHHBIM KOHyc, cdepa, map. llentp,
auaMetp, paauyc cdepsl u mapa. [InmockocTs, kacaTenbHas K chepe.

18. ®opmyna 00bEMa mapayienenunea.

19. @opmyIibl IO TOBEPXHOCTH U 00BEMA TIPU3MBI.

20. ®opMyJIBI IO TTOBEPXHOCTH U 00BEMA MUPAMUIBI, YCEUCHHOU MUPAMU/IBI.

21. ®opmyJbl IIIOMIAAN TOBEPXHOCTH U 00BEMA IIMIIMH/IPA.

22. ®opMyJIbI IJIOMIAIN TOBEPXHOCTH U 00bEMA KOHYCa, YCEUSHHOT'O KOHYCa.

23. ®opmydsl IIomaAU cdepsl U 00bEMa mapa.

II. OCHOBHBIE ®OPMVJIbI U TEOPEMBI.
AJire0pa ¥ HaYaJIa aHAJIHU3A.

1. Ceoiicta pyukuun y = ax + b u eé rpadux.
2. CpoiicTBa QyHKIMH Y = ; u e€ rpaduxk.

. CpoiicTBa QpyHKIIMH y = ax? +bx+c ued rpaduk.

. opMya KOpHEW KBaJIpaTHOTO YPABHEHUS.
. PaznosxeHne KBagpaTHOro TpEXUIeHa Ha JIMHEWHBIC MHOXKUTEIIN.
. Teopema Buera.
. DopMyIIBI COKPAIEHHOTO YMHOKEHHUS.
. CBOICTBa YHCITIOBBIX HEPABEHCTB.
. @opMyIIbI OOIIETO WiIeHA U CYMMBI N IEPBBIX WICHOB apU(hMETHUECKOM MpOorpeccuu.
10. ®opmybl 001IETO YIE€HA M CYMMBI N MIEPBBIX WICHOB T€OMETPUUYECKON TTPOTPECCHH.
11. CaoiicTBa cTeneHed C HaTypajdbHBIMM U IE€JIbIMM IoOKa3arensimu. CBoiicTBa
apudMeTHIeCKnX KOpHeH n-oi cteneHu. CBOWCTBA CTETICHEH C palliOHATBHBIMH ITOKA3aTEISIMHU.
12. Jlorapudmbl mTpOM3BEACHUS, CTENEHH, dYacTHOro. OCHOBHOE JOTrapUPMHUECKOE
TOXkAecTBO. PopMyna nepexoaa K HOBOMY OCHOBAHUIO.
13. CBoiicTBa noka3aTenbHON U JorapupMuueckoi GyHKIHMA U UX TpaduKH.
14. Onpenenenne u cBOMCTBa QYHKIMHA V) =SINX U Y =COSX, Y =IgX U y = CIgX uX

O 03O L B W

rpaduky.

15. OnpenesneHue U CBOMCTBa OOPAaTHBIX TPUTOHOMETPUUECKUX (QYHKLUHUU ) = ArcSin X,
y=arccosx, y=arctgx, y = arcctgx u ux rpapuxu.

16. Pemienue ypaBHeHuit BUaa SINX =d, COSX=a, IgXx=a.

17. ®opMyibl TpUBEACHUS.

18. 3aBuCMMOCTM MEXIy TpPUTOHOMETPUYECKMMH (QYHKIUSMH OJHOTO M TOTO JKe

apryMeHra.
19. Tpuronomerpuyeckue GyHKIMHU ABOWHOTO U MOJIOBUHHOTO apTyMEHTa.



20.

OCHOBHOE TPUTOHOMETPUUYECKOE TOXIAECTBO. MDOpMyNbl CyMMBI U Pa3HOCTH

TpuroHoMerpuueckux ¢yHkuuil. [IpeoOpa3zoBaHne Npou3BeNEHUS] CHHYCOB U KOCHHYCOB B

CYyMMy.

I'eometpust

N I R N N T

. CBoiicTBa paBHOOEPEHHOI'O TPEYTOJbHHKA.

. CBOICTBa TOYEK, PABHOYIAJIEHHBIX OT KOHIIOB OTPE3Ka.

. [Ipu3Haky napamieabHOCTH MPSIMBIX.

. CymMma yrnoB tpeyroiapHuka. CyMMa BHYTPEHHHUX YIUIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.
. Teopema o0 BHeIIHEM yTiie TpeyroyibHUKa. CBOWCTBO CpeaHEN JTMHUM TPEYTOJIbHUKA.

. Teopema CHHYCOB ¥ KOCHHYCOB Ul TPEYTOJbHUKA.

. Teopema daneca.

. CBOMCTBO OMCCEKTPHCHI yTJIa.

CBOICTBO ~ OTpe3KOB, Ha  KOTOphle  OWCCEKTpuUca  TPEYTOJIbHUKA  JICJIUT

MIPOTUBOIOIOKHYIO CTOPOHY.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

IIpu3Haku napajenorpamma, €ro CBOMCTBa.

CBoiicTBa CpeIHEHN JIMHUU TPaICIHH.

OKpy» HOCTb, OITMCAHHAS OKOJIO TPEYTOJIbHUKA.

OKpy»XHOCTb, BHUCAaHHAs B TPEYTOJIbHUK.

KacarenbHas u cexyiasi K OKpy>KHOCTH M UX CBOMCTBA.

CBOICTBO MEPECEKAIOITUXCS XOP/I.

BenuuuHa yria, BIUCAaHHOTO B OKPYKHOCTb.

CBOWCTBO YETHIPEXYTOJIBHUKA, BIUCAHHOTO B OKPYKHOCTb.

CBOMCTBO YETHIPEXYTOJIbHUKA, OMTMCAHHOTO OKOJIO OKPYKHOCTH.
[Tpu3Haku noo0us TPeyroJbHUKOB.

dopMyIibl IIIOLIAAEH TapaliiesorpaMma, TpeyrojabHUKa, Tpaneuu.
Teopema ITudaropa.

dopMyia pacCTOSTHUS MEXKIY IBYMS TOUKAMU MJIOCKOCTH. Y pABHEHHE OKPYKHOCTH.
[Ipu3Hak napamiebHOCTH IPSAMOM U MIIOCKOCTH.

[Ipu3Hak napajineabHOCTH IIIOCKOCTEH.

TeopeMa 0 neprneHAUKYISAPHOCTH TPSIMOM U TNIOCKOCTH.
[lepneHAuKyASIPHOCTD JBYX MIOCKOCTEH.

Teopemsl 0 EPIEHIUKYISIPHOCTH U MMAPATUIETBHOCTH ABYX IJIOCKOCTEM.
Teopembl 0 MapasuIeNbHBIX MPSIMBIX B IPOCTPAHCTBE.

Teopema o TpEX NepHeHIUKYIIAPAX.

[Ipencenarens 3Kx3aMEeHAIMOHHOM
KOMMCCHH 110 MAaTEMATHUKE Kpomapenko B.1.



[Ipunoxenne Nel

[Ikaia oreHMBaHUg 1 MUHAMAJILHOE KOJMYECTBO OAIIOB

Konunuecteo | Pycckuit | ObwecrsosHaHune | Uctopua | Buonorua | Jiutepatypa | Matematuka
BOMNpPOCOB A3bIK
1 2.5 3.33 3.33 3.33 3.33 5

JUTSL KQKJIOTO BCTYITUTEIBHOTO UCTIBITAHUS B
UY OOBO MHCTUTYT 5KOHOMHKH U KYJIBTYPbI
B 2019-20 yyeObHoM romy




2 5 6.67 6.67 6.67 6.67 10
3 7.5 10 10 10 10 15
4 10 13.33 13.33 13.33 13.33 20
5 12.5 16.67 16.67 16.67 16.67 25
6 15 20 20 20 20 30
7 17.5 23.33 23.33 23.33 23.33 35
8 20 26.67 26.67 26.67 26.67 40
9 22.5 30 30 30 30 45
10 25 33.33 33.33 33.33 33.33 50
11 27.5 36.67 36.67 36.67 36.67 55
12 30 40 40 40 40 60
13 32.5 43.33. 43.33. 43.33. 43.33. 65
14 35 46.67 46.67 46.67 46.67 70
15 37.5 50 50 50 50 75
16 40 53.33 53.33 53.33 53.33 80
17 42.5 56.67 56.67 56.67 56.67 85
18 45 60 60 60 60 90
19 47.5 63.33 63.33 63.33 63.33 95

20 50 66.67 66.67 66.67 66.67 100

21 52.5 70 70 70 70

22 55 73.33 73.33 73.33 73.33

23 57.5 76.67 76.67 76.67 76.67

24 60 80 80 80 80

25 62.5 83.33 83.33 83.33 83.33

26 65 86.67 86.67 86.67 86.67

27 67.5 90 90 90 90

28 70 93.33 93.33 93.33 93.33

29 72.5 96.67 96.67 96.67 96.67

30 75 100 100 100 100

31 77.5

32 80

33 82.5

34 85

35 87.5

36 90

37 92.5

38 95

39 97.5

40 100

[Ipumeuanue* BbIIEICHHBIM MIPU(TOM yKa3aHbI IPOXOAHBIC OAUTBI IS  3a4YHMCICHHS 110 Pe3yIbTaTaM
tectupoBanus (He MeHee 50 OayIoB).




