MUHOBPHAYKU POCCUU
®ENEPAJIbHOE MOCYOAPCTBEHHOE BIOMKXETHOE OBEPA30BATEJIbHOE YHPEXOEHUE
BbICLLEIO OBPA30BAHUA
«BOPOHEXCKUM rocygAPCTBEHHbIA YHUBEPCUTET»
(Pre0y BO «BIlY»)

- am""eu,
S50 0BPA30 Sy,
L OE GORKET, HORA4y s

YTBEPXJAIO
W.o. pekTopa
tO.H. Ctapunos
16.01.2026 .

NPOrPAMMA BCTYNUTENBbHOIO UCTILITAHUA
NPU MPUEME HA OBYYEHME MO NPOrPAMME BAKAITABPUATA
15.03.06 MexaTpoHuUKa U poGOTOTEXHUKA

MHXEHEPHAA MATEMATUKA

(ansa noctynarowmx Ha 6ase NpodusiLHOro
cpeaHero npod)eccuoHanbLHoro o6pasoBaHusi)

BopoHex
2026



lMporpamma paspaboTtaHa Ha ocHoBe PIOC cpeaHero npodeccnoHanbHoOro obpa-
30BaHMS.

B nepBom pasgene nporpamMmbl NepeyncrieHbl OCHOBHblIE MaTemaTudeckne no-
HATWS, KOTOPbIMW OOSDKEH Bfla4eTb NOCTYNaKoLLNIA.

Bo BTOpOM pasgene ykasaHO, Kakme HaBblkM M YMeHUsi TpebyrtoTcst OoT nocTyna-
toLLero.

[nsa peweHns aK3amMeHauMOHHbIX 3a4ay AOCTaTOMHO YBEPEHHOro BnageHus Te-

MW NOHATUSIMU 1 CBOMCTBaMMN, KOTOpPbIE nepeyuncrieHbl B HacTosiLwen nporpamMmme.

TPEBOBAHUA K YPOBHIO NOOrOTOBKU ABUTYPUEHTOB
MocTynatowmin Ha Nnporpammy GakanaBpuaTta LOJIKEH:

3Hamb/rMoHUMams:
- TeopeTnyeckme OCHOBbI apupmMeTUKN;
— TeopeTUYeCcKne OCHOBbI dfiEMEHTapHON anrebpsl;
- TeopeTUYeckme OCHOBbI AfIEMEHTAPHON reoOMeTPUM;
— OCHOBHbIE MOHATMA U (haKTbl Ha4Yana mateMaTU4YeCcKoro aHanuaa;
— OCHOBHbIE NMOHATUSA U (PaKTbl TEOPUN BEPOSATHOCTEN;

ymMeme:

- Npon3BoANTb apudmMeTUdeckme 4ENCTBUSA Hag YyMcrnamu, 3agaHHbiMU B Buae
AECATUYHBIX U OBLIKHOBEHHbIX Apoben; ¢ TpebyeMon TOYHOCTbIO OKPYIIATh AaHHbIe
yucna v pesynbTaTbl BbIYUCIIEHUN;

— NPOBOAMUTb TOXOECTBEHHbIe nNpeobpasoBaHua anrebpanyeckmx BblparKeHUN
N BblpaXXeHUN, CoAepKallmMx CTeneHHble, nokasaTenbHble, norapudmuyeckme n Tpu-
roHomMeTpuyeckne pyHKLnK;

— CTPOUTb rpadouknm NIMHENHOW, KBaLpaTUYHOW, CTEMNEHHOW, MnokKasaTesIbHOW,
norapumMmnyeckon n TPUroHOMeTPUYECKUX PYHKLNN; HAaXOoOUTb TOYKM NepeceyeHns
rpadrkoB OyHKLMN aHaANUTUYECKN N rpadonyecku;

- nccnegosaTb noBegeHne OyHKUUKU C MOMOLLBbIO NPOU3BOAHOM;

- pewaTb ypaBHEHWA N HepaBeHCTBa MEPBON W BTOPOW CTEMEHU, a TakKke
ypaBHEHUS N HEPABEHCTBA, NPUBOASALLMECS K HUM,;

— pelwaTb CUCTEMbI YPaBHEHUN N HEPABEHCTB NEPBON U BTOPOWN CTENEHMN;

- pewaTb ypaBHeHus, cogepxalwme rorapupmmyeckme n TpuroHomeTpuye-
CKne pyHKunu;

- pewaTb HepaBeHCTBa, coaepXxalme norapupmmyeckme QyHKLMN;

- n3obpaxaTtb reomeTpuyeckne urypbl 1 Npon3BoAMTb NPOCTenLIne NoCTpo-
€HWNS Ha NJTI0CKOCTU;

= BblYUCNATb Nrowaaun n o6beMbl reoMeTpudecknx 06 bEeKTOB;

- pewaTb NpocTenme 3agaym no Teopum BEPOSTHOCTEN;

griadems:

- MeTodamMu peLUeHns uppaumnoHanbHbiX, APOOGHO-paunOHanbHbIX, TPUFOHO-
METPUYECKNX YPaABHEHUM;

— TexXHomnornen peweHns ApobHO-paunoHanbHbIX HEPABEHCTB;

- nNpuemamu BbluMcreHus 6e3 KanbKynsaTopa;

— TEXHUKOW O depeHumpoBaHuS.



COOEPXXAHUE NMPOIrPAMMbDI

Tema 1. ApuchbmeTuka u anredpa

1. MpocTble u cocTaBHble Yncna. MNMpusHakm genumoctn. Hanbonbwnm odwmmn

aenutens. HavmeHbluee obulee kpaTHOe.

2. OBbIKHOBEHHbIE N AecAaTUYHbIE Apobu. [encTteus ¢ apobamu. Mponopumn.

CsowicTtBa nponopumii. MNMpoueHTbl. NMpaBnno okpyrineHnsa ymcen.

3. MHOoXecTBO AencTBUTENbHbIX Yncen. 3obpaxeHne yncen Ha YMCrioBON OCHU.
Mopgynb gencrTeBuTenbHOro Yncna. Ceonctea Moaynsi.

4. CTteneHb C HaTypalbHbIM Moka3aTenem. ApumeTnyeckum KopeHb U ero
CBOMCTBA.

KopHu n-on ctenenn. CteneHb C pauumoHarnbHbIM nokasaTtenem. CBoncTBa CTe-
NeHu.

[enctBus co cTteneHamu.

5. Onpegenenwne norapudma. Jlorapnpm nponsseneHns, CTeneHn, YacTHOro.

dopmynbl nepexoga K HOBOMY OCHoBaHWUIO. OCHOBHOe norapumMmuyeckoe TOoX-
[eCTBO.

6. ToxagecTBeHHble npeobpasoBaHus anrebpauyeckux BblpaxeHu. ObnacTb
A0MYCTUMbIX 3HAYEHUI BblPaXKEHUS.

7. ®opMyrnbl COKpaLLEHHOIo YMHOXEHNS.

8. dopmyna KOpHeWn KBagpaTHOro ypaBHeHus. [Npsmasi u1 obpatHasi Teopemsbl
Buerta.

9. PasnoxeHue KBagpaTHOro TpexyrieHa Ha JIMHENHbIE MHOXUTESN.

10. YpaBHeHune. Ob6nactb 4ONYCTUMbIX 3HAYEHU ypaBHEHUS. KOPHM ypaBHEHUS.

11. HepaBeHcTBa ¢ nepemeHHon. ObnacTtb 4OMYCTUMbIX 3HAYEHUI HEPABEHCTBA.

MeTofbl peLlueHns HepaBeHCTBa.

12. MNoHatne dpyHkumm. ObnacTb onpeaeneHns, MHOXECTBO 3HaYeHUN YHKLNN.

BoapacTtaHue n ybbiBaHne pyHKuumn. HeTHoCTb. HeveTHOCTb. MNepunoamnyHocCTb.

"padumk pyHKLMN.

13. OnemeHTapHble (yHKUUK: onpefeneHne, CBOWCTBA, rpadukm OCHOBHbIX

anemeHTapHbIX yHkUuin. CTeneHHas dyHkuMst y =X", nuHenHas y=ax+b, kBagpa-
K

TMuHaa y=ax’+bx+c, obpaTHas nponopuMoHanbHas 3aBUMcMMOCTb y =— . Onpepe-
X

NeHVe N OCHOBHble CBOMCTBA (PYHKUMIA: MokasaTernbHoM Yy =a”; norapugmmyeckon

y=log, x.

14. 'papgycHasa n pagnaHHasa mepsbl yrna. CUHYC, KOCMHYC, TAHFEHC N KOTaHreHc
yrna.

15. BblMMCNEeHMEe 3HaYeHUn TPUrOHOMETPUYECKUX (PYHKUMA. TpuUroHomMmeTpuye-
CKMe (PYHKUMKM CUHYCa, KOCMHYCa, TaHreHca, KoTaHreHca, ux cBouctea u rpaduku. NMo-
HATME apKCUMHYCa, apKKOCMHYCa, apKTaHreHca 1 apkKkoTaHreHca Yncna.

16. 3aBUCMMOCTU MeXay TPUTOHOMETPUYECKUMU (PYHKLUUSAMW OOHOIO U TOrO Xe
aprymeHTa.

17. CYHYC 1 KOCUHYC CyMMbl U pa3HOCTU ABYX aprymeHToB. dopmynbl npueeae-
HUA. TpuroHomeTpudeckne PyHKUMN OBOMHOro aprymeHta. ®opmyrnbl NMOHWXEHUS CTe-
neHu.

18. PelweHne TpUrOHOMETPUYECKUX YpaBHEHUM sSinx=a, CosX=a, tgx=a,

ctgx=a.

Tema 2. Hayana matemaTuyeckoro aHanumsa
1. MoHATne o Npon3BogHOM PYHKLUKN, ee reoMeTpudeckum u musnyecknii CMbICIl.
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2. YpaBHeHue KacaTenbHOW K rpadouky pyHKLNN.

3. lNpounsBoaHble CyMMbl, pa3HOCTU, NPOU3BEOEHUS, YACTHOrO, CrOXHOW (OYHK-
L.

4. [Mpon3BOAHbIE OCHOBHbIX 3fIEMEHTaPHbIX (PYHKUUNA.

5. ccnepoBaHue pyHKUMKN C NOMOLLLIO MPOU3BOLHON Ha AKCTPEMYM.

6. HaxoxgeHne Hambonbllero, HaMMEeHbLLEro 3Ha4YeHUst U KCTPEMarbHbIX 3Ha-
YeHUN PYHKLNN.

Tema 3. N'eomeTpus

1. OkpyxHocTb 1 Kpyr. LleHTp, xopaa, avameTp, paguyc. KacatenbHas K OKpyx-
HOCTW.

Ayra okpyxHocTu. Cektop. [AnrMHa OKPYXHOCTU U ANMHA OYyrn OKPYXHoOCTU. no-
Waab Kpyra v nrowanb cekropa.

2. TpeyronbHuk, ero meguaHa, buccektpuca, BbicoTa. Buabl TpeyronbHUKOB.
®dopMynbl BbIYUCIIEHNSA NNOLWAaAN TPeyrosibHUKA.

3. CooTHOLWEHUA Mexay CTOpOHaMU U yrinamu MpsiMoOyrorieHOro TpeyrofibHUKa.
Teopema lNudparopa. 3HayeHUs CUMHyCa, KOCUHYCa, TaHreHca 1 KOTaHreHca Ans yrros
30°, 45° n 60°.

4. YeTblpexyrofnibHUKKN: napannenorpaMmm, NpsaMoyrosibHUK, pomb, kBagpar, Tpa-
neyus.

5. ®opmynbl nnowaan: NnpsiMoyrofnbHuKa, pomba, kBagpaTa.

6. MHOroyronbHuK, ero BepLUNHbLI, CTOPOHbI, ANaroHasu.

7. MHororpaHHuku: npusma, nmpammaa n nx dfnemMeHTbI.

8. durypbl BpalleHna: uMnuuap, KOHyc, cdepa, wap. LeHTp, gnameTp, paguyc
chepsbl 1 Wapa.

9. ®dopmyna obbema napannenenunena, NpuU3mbl, NMpamMmuabl, LANUHAPA, KOHY-
ca, wapa.

Tema 4. OCHOBHbIE NOHATUSA TEOPUM BEPOATHOCTEN

1. CnyyanHoe cobbiTve. 3aBUCKMMblE N HE3aBUCUMbIE COBLITUS, COBMECTHbIE U
HECOBMECTHbIE COObITUS.

2. Knaccu4yeckoe onpegeneHne BeposTHOCTU Cry4anHOro cobbITuS.

3. YcnoBHasi BEPOATHOCTb.

4. BblumcneHne BepOATHOCTM COObITUI NO POPMYynam COXEHUS U YMHOXEHMS
BEPOSATHOCTEN

OK3aMeH Mo MHXEeHepHON MaTteMaTuke NPoBOANTCS B ABYX hopmaTax:

— KOMNbIOTEPHON hOpME;

— thopme cobecenoBaHus.

BcTynuTtenbHoe ncnbiTaHne cocTouT U3 AByX Yacten, cogepxawmx 10 3agaHun.
lMepBas yacTb cooepXuT 3afaHusa ¢ BbIDOPOM NpaBubHOro OTBETa U 3afaHus C KpaT-
KM OTBETOM B BMJE LESIoro Yncra nnmnm KOHeYHon OecsaTuyHon pobu, BTopas YyacTb —
3a[laHuin C pa3BEPHYTbIM OTBETOM (NOSIHasa 3anucb pelleHnss ¢ 060CHOBaHMEM BbINOSi-
HEHHbIX AeNCTBUN).

[MpoJomknTenbHOCTb BCTYNUTENbHOIO ucnbitTaHnsa 120 MUHYT.

KPUTEPUUN OLLEHKWU OTBETOB

OueHka paboTbl npoBoanTcs B 6bannax.
Kaxxgoe 3agaHvne oueHnBaeTca ogHUM nepBuyHbiM 6annom. Obwas cymma 6an-
nos nepesogutca B 100-6annbHy0 cuctemMy No crnegyoLwen Lwkane:



14
27
46
48
54
59
67
75
85
100

Blo|o(~Njo|o|sjw[ne

OBPA3EL KOHTPOJIbHO-U3SMEPUTEJNIbHOIO MATEPUAJIA

B otBeTe Ha 3agaHuna 1-4 3annwimTe HomMep BbIGPaHHOro BapmaHTa.

16 11
1. Kakoe u3 crneayruwmnx Ynucen 3aknin4eHo mexay 4ncnamm It n—

15
1) 0.9
2) 1
3) 1.1
4) 1.2

OTBeT:

2.
HanauTe KopeHb ypaBHEHUSA

x2—-10

Ecnn YpaBHEHNE NMEET bonee OOHOrO KOPHA, B OTBETE YKaXUTE MEHbLUWA N3 HUX.
1) -3
2) 3
3) 0
4) -1

OTBeT:

3. MNnowagb 60KOBOM NOBEPXHOCTU NPaBUITLHON TPEYroSibHOW NPU3Mbl paBHa 48.
Yepes cpeaHo NUHUIO OCHOBaHUA NPU3Mbl NPoBeAeHa NNOCKOCTb, NapannensHas 6o-
koBomy pebpy. Hanmaute nnowagb GOKOBOW MOBEPXHOCTU OTCEYEHHOW TPEYroribHOM
NpU3MbI.

=/
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1) 24
2) 30
3) 48
4) 10
OtBeT:

nnn

B 1peyronmemmre ABC memmana BM B
NepOeHINKYIAPHA CTOpOHS AC.

Haiimure pmumy cropomel 4B, ecmm

BM =12, AC=32. = } :

Oreer:

4. Y 6abywkn 25 yawek: 7 ¢ KpacHbIMW LBETaMW, OCTalbHble — C cMHUMKU. ba-
OyLUKa HanMBaeT Yan B CrlydanHo BbiOpaHHYO YaluKy. Hangnte BEpOATHOCTb TOrO, YTO
370 ByadeT Yallka C CMHUMU LiBETaMU.

1)1

2)0.5

3) 0.28

4) 0.2

OTBeT:
B oTBeTe Ha 3agaHusa 5-8 BNULLIMTE NOMYYMBLUMIACA pe3ynbTaT

5. CkopocTb kaMHA V (B M/C), nagatowero ¢ BbicoTbl h (B M), B MOMEHT yaapa o
3eMJI0 MOXHO HauTu no dopmyrne v:1/29h . Hangute ckopoctb (B M/C), ¢ KOTOpON

yaapuTCa 0 3eMJTH0 KaMeHb, nagaroLwwmin ¢ BbicoTbl 40 M. CumTanTe, YTO YCKOPEHNE CBO-
6oaHoro nageHus g pasHo 9,8 m/c.

OTBeT:

(x+1)(x —2)
(x+3)(z2 +4)

<0

6. PelwunTe HepaBeHCTBO

OTBeT:

7. Ha kneTtyaton 6ymare nsobpaxeH Kpyr, B KOTOPOM 3aKpalleH CeKTop nnoLla-
abto 20. Hangmnte nnowaab Kpyra.



OTBeT:

8. Ha pucyHke n3obpaxéH rpaduk gyHkuumn y = f(x), onpegenéHHom Ha nHTep-
Bane (-1, 12). Onpegenunte KONMYECTBO TOYEK, B KOTOPbIX NponssoaHas yHkumm f(x)

paBHa 0.
Yy

B

-1 0 1 12 x

-4

OTBeT:

B oTtBeTe Ha 3agaHuna 9-10 cogepXXUTCs NonHasi 3anucb pelleHns ¢ obocHoBa-
HMEM BbINOJTHEHHbIX OENCTBUN

9. Pacctoganune mexgy ropogammn A un B pasHo 435 km. /3 ropoga A B ropog B co
ckopocTbio 60 KM/Y Bblexas nepBbli aBTOMOBUITb, a Yepes Yac nocre 3Toro HaBcTpeyy
emy 13 ropoga B Bblexan co ckopocTbio 65 km/4 BTOpon aBToMObuUnb. Ha kakom pac-
CTOSIHMM OT ropoda A aBToMobunu BcTpeTtaTca? OTBeT ganTe B KUoMeTpax.

OTBeT:

10. a) PewwunTe ypaBHeHne log, Vx> —2x = 2.
6) Hangnte BCe KOPHU JAHHOMO ypaBHEHWs, NpUHagnexawme otpesky [-8; 11].
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