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1. HABHAYEHUE U JOKYMEHTBI, OITPEAEJAIOINUE TIPOI'PAMMY
BCTYINUTEJBbHBIX UCITBITAHUIA

HCJIBIO BCTYIIUTEJIbHBIX HCIBITAHUN SBJISCTCSA OIIPpCACIICHUC TGOpGTH‘IGCKOﬁ
)41 HpaKTI/IIIeCKOﬁ IIOATOTOBJICHHOCTH IMOCTYIIAOIICTO K BBIITOJIHCHHUIO
HpO(i)eCCI/IOHaJII)HBIX 3a1a4, YCTAHOBJICHHBLIX cDeIlepaJILHLIM rocya1apCTBCHHbIM
06p&30BaTCJII)HI>IM CTaHIapTOM BBICIHICTO O6pa3OBaHI/IH.

[Iporpamma  BCTYNMHWTENIBHOTO WCIIBITAHUS COCTaBJIGHA B  COOTBETCTBHH  C
denepadbHBIMU TOCYAAPCTBEHHBIMH 00pa30BaTENbHBIMU CTaHIAPTAMHU CPETHETO
po¢heCCUOHAIBHOTO 00Pa30BaHUs MO CHEINATBLHOCTSIM:

09.02.03 IlporpamMmupoBaHH€ B KOMIBIOTEPHBIX cHUcCTeMax (Mpuka3 MUHOOpHAayKH
Poccun ot 28.07.2014 N804) (pex. or 21.10.2019), 09.02.04 NudpopmannoHHbIe
cucTeMsl (1o otpacisM), (mpuka3 MunoOpHayku Poccun ot 14 mag 2014 r. N 525),
09.02.05 Ipuknagnas uapopmatuka (1o orpacism), (mpukaz MunoOpHayku Poccun
ot 13.08.2014 N 1001), 09.02.07 UudopmarimoHHbie CUCTEMBI U TPOTPAMMUPOBAHHE,
(npukaz MwuHoOpHayku Poccum ot 9 nekabps 2016r. Ne 1547), 10.02.01
OpraHuzaiusi 1 TEXHOJIOTHS 3amuThl nHopmaiuu, (puka3 MunobpHayku Poccun
or 28 wurong 2014 r. Ne 805), 10.02.05 OGecrneuenue uHPOPMAIMOHHOM
0€30M1acHOCTH aBTOMaTU3MPOBAHHBIX CUCTEM, (Mpuka3oM MunoOpHayku Poccun ot 9
nekadpst 2016 roga No 1553), 12.02.03 PaguosnexkTpoHHbIE PUOOPHBIE YCTPOUCTBA
(npuka3z MunoopHayku Poccun ot 28 utons 2014 r. Ne 816), 18.02.06 Xumuueckas
TEXHOJIOTHsI OPraHMYECKUX BEIIECTB, YTB. MpUKa3oM MHHHCTEPCTBA 00pa30BaHUS H
Hayku PO ot 7 mas 2014 r. N 436, 18.02.09 Ilepepabotka Hedtn u raza (mpukas
Muno6pnayku Poccun ot 23.03.2014 Ne 1089), 19.02.01 buoxumuueckoe
npou3BoACTBO (mpuka3 MunoOpHayku Poccun ot 22.04.2014 Ne 371).

2. PETJIAMEHT ITPOBEJEHUSA BCTYIIUTEJBHBIX UCITIBITAHUN
N KPUTEPUU OUEHUBAHUA

1. BcrynurenbHO€ UCHOBITAHUE NPOBOJUTCA B MNHUCBMEHHOM (¢Gopme B BHIE
TECTHUPOBAHMUS.

2. Tect BrIIIOYAET 25 3aaHuii: ¢ BBIOOPOUYHON (hOPMOI OTBETA; C 3aMKChIO0 OTBETA B
LEJI0YUCICHHOM BHUJI€ WU AECATUYHON APOOBIO; C MOJHBIM PEILICHUEM.

3. Bpewms, oTBeieHHOE 151 BHITOJHEHUS 3a7anuii Tecta: 180 MuH.

4. Bo BpeMsi BCTYNUTENbHBIX MCTIBITAHUNA 3alpeliaeTcsl MOJIb30BaThCs YUeOHUKAMH,
KOHCIEKTAMH, JIp. JIUTEPATYPOH, a TAKKE TEXHUYECKUMU CPEICTBAMU CBS3H.
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5. Pesynbrarel ouenuBarotcs no 100-0amipbHol mikane. MakcuManbHO BO3MOKHOE
KOJIMYECTBO 0asuioB 3a BhINONHEHHBIN TecT: 100. 3anaHus OLEeHUBAIOTCS CIIETYIOIINM
o0Opa3oM (3aaHus pa3IMYHOIO YPOBHS CII0)KHOCTH)

Ne zaganus 1-15 16-20 21-25 Oo01mas
CyMMa
KomngectBo 3 5 6 100
OayIoB

6. Ecniu pu BeIMOSTHEHUH TecTa aOUTypueHT HaOpan MeHee 39 6ailyioB aOUTYpHUEHT
HE MPEO0JIes MOPOT U K 3aUMCIICHUIO HE TOMYCKAeTCH.

7. AHGJ’IJ’IHHI/IH IO BCTYHHUTCIIbHBIM HCIBITAHUAM ITPOBOJUTCS HaA CJ'I@I[YIOIHI/Iﬁ JCHDb
IIOCJIC OHY6JII/IKOBaHI/IH PE3YJILTAaTOB.

3. COAEPXAHHUE PA3JAEJOB, BK/IOYEHHBIX B I[POI'PAMMY
TECTUPOBAHMUA

B nporpammy BCTYNMTENbHBIX MCHBITAHUM 1O DJEMEHTaM BBICIICH
MaTEeMaTUKU BKIFOYEHBI CIICTYIOIINE Pa3/Ieiibl:

e DJIEMEHTHI aJIreOpsI;
e DJIEMEHThl MAaTEMATUYECKOTO aHAIN3;
e DJIEMEHTHI aHAIUTHYECKOW F€OMETPHUHU.

B mporpamme npenactaBieHbl OCHOBHBIE TEOPETHUYECKHE BOIIPOCHI, KOTOPBIMH
JOJDKEH BIAJETh TMOCTYMAKIIMWA; o00pa3upl 3aaHuil; ydyeOHas H  y4eOHO-
METOAMYECKas JINTEpaTypa M0 TEOPETUUECKUM U IPAKTUIECKUM pa3ieiaM.

B mepBoM pasznene mepedyucieHbl OCHOBHBIE MAaTEMAaTHUYECKHE TOHSTHS U (aKThI,
KOTOPBIMH JOJIKEH BJIAJIETh MOCTYIAONIUN Ha TECTUPOBAHUHU.
Bo BTOpOM paznene ykazaHbl TpeOOBaHUS K MOCTYIAIOIIEMY Ha SK3aMEHE.

O0beM 3HAaHWWA W CTEMEHb BIAJCHUS MaTEpPUAIOM, OMHCAHHBIM B TIPOTPaMME,
COOTBETCTBYIOT JTUCIUIUIMHE OJIEMEHTHI BBHICIICH MaTeMaTHKE JJIsi BBIITYCKHUKOB
o0pa30BaTeNbHBIX YUPEKICHUN CpeaHero MpOQPECCHOHAIBHOTO 00pa3oBaHUS.
AOUTYpHEHT MOXXET TOJIb30BaThC BCEM apCEHaJOM CpEICTB W3 JITOT0 Kypca,
BKJIFOYas W 3HaHUSA Kypca Marematuka. OObekThl W (haKThl, HE H3ydacMblc B
00pa3zoBaTEIbHBIX YUPEKIECHUNU CpEeIHETo MpodheCCHOHATBLHOTO 00pa30BaHUs, TaKKe
MOTYT HCIIOJIb30BaThCS AOUTYpHEHTOM, HO TPH YCIOBHUU, YTO OH CIOCOOCH HX
MOSICHSITh U JIOKA3bIBATh.



3.1. OcHOBHBIC MaTeMaTH4YeCKHe MOHATHS U (PaKThI

Dnemenmol anzedopul

Harypaneupie uyumcina (N). llensie uymcna (Z). Pammonanpabie uymcia (Q),
HetictButensubie yncia (R).

YucnoBble BeIpaxeHusi. BeipakeHusl ¢ mepeMeHHbIMHU.

MHuorousien ¢ oaHOW nepeMeHHON. KopeHb MHOrouseHa Ha IpUMEpPE KBaJIPATHOTO
TpexuseHa.

YpaBuenue. HepaBeHcTaa.

Cucrema ypaBHEHUI U HEPABEHCTB. Pemenue cucrem.

DNEMEHThI Mamemamu4uecKko2o aHaiu3a

[lonarue Qynkuun. CnocoObl 3amanus QyHkuuu. OOIacTh  OMpEACIICHHUS.
MHO»XeCTBO 3HaUEHUN (PYHKIIUH.

I'paduk pynkuuu. Bospacranue u yObiBaHuEe (QyHKUIUU; NEPUOJUUYHOCTD, YETHOCTD,
HEYETHOCTb.

OmnpeneneHre U OCHOBHbIE CBOMCTBA (DYHKIIHIA.

[TocnenoBarenbHOCTH: ApudMeTHUECKas U TEOMETPUYECKasi IPOrPECCHH.
Omnpenenenre Npou3BOAHON, PU3NIECKUI U TEOMETPUUECKHUIA CMBICIL.

[TpousBoaHas GYHKIUN y=sinx,y=cos x,y=1tgx,y=ctgx, y=a*,a>0, y=x",
y=Inx.

[Ipunoxenue npou3BogHOW K wuccienoBaHuo ¢yHkuil. HeoOxonumoe ycnoBue
Bo3pactaHus (yObiBaHus) (GYHKUMM Ha MOpoMexyTke. JlocTtaTouHoe ycioBue
BO3pacTaHus (yObiBaHMs) PyHKIUU Ha TpoMexyTke. [loHsTHe skcTpeMyma (QyHKIIMH.
Heobxonumoe ycioBue skctpemyma ¢yHkiuu (teopema Depma). JlocrtarouHoe
ycioBue JKcTpemyma. HauOonbiiee u HauMmeHblllee 3HaYeHUE QYHKIUM Ha
IIPOMEKYTKE.

[TonsiTHe onpeneneHHoro uHrerpaia. [IpuioxeHne HHTErpaaoB B F€OMETPUH.
DJeMEeHTbl TEOpUU BEPOSITHOCTEH: MOHSTHE BEPOSTHOCTU CIy4yailHOro cOOBITHS,
KJIACCUUECKOE OMPE/IENIEHNE BEPOSITHOCTH, OCHOBHBIE (POPMYJIbI, OCHOBHBIE TEOPEMBI,
npaBua.

KommuiekcHble yucna, JIEHCTBUS C KOMIUIEKCHBIMH 4YHCIIaMH, MpPeoOpa3oBaHuUs,
ypaBHEHUSI.

Inemenmol aHATUMUYECKOU 2e0MemPUU

IIpsamoyronbHas cucteMa koopauHar. [Ipsimast, ypaBHEeHUE TIPAMOM.
OxpyxHoCTb, KpyT. LlenTp, Xopaa, tnameTp, paguyc.

[Tpumepsl mpeoOpa3zoBanust PUryp, BUAbI CHMMETPHUHU.

BexkTopel. Onepannu HaJ BEKTOpaMu.

[TmockocTs. [TapanienbHple U NTEPECEKAIOIINUECS TNTIOCKOCTH.
[TapannenbHOCTh IPAMOM U IIJIOCKOCTH.

Yron npsmMoi ¢ IOCKOCThIO. [IepreHauKynsp K IMI0CKOCTH.



[leprieHIUKYJISIPHOCTD JIBYX IJIOCKOCTEH.
durypsl BpalieHus: TUIMHAP, KOHYC, chepa, map. LlenTp, nuamerp, paauyc
cdepa u mapa. [nockocTs, KacarenbHas K cdepe.

3.2. TpeOoBaHMsI K AOUTYPHEHTY

Ha sk3ameHne no DneMeHTam BbICHIEH MaTeMaTUKH MOCTYIAIOIIUN JOJIKEH YMETh:

l. BBITIONHATH (0€3 KambKynsaTopa) ACHCTBHS HaJ YWCIAMH U YHCIOBBIMH
BBIPAKEHHUSIMU; NPE0OPa30BbIBaTh OYKBEHHBIE BBIPAXKEHHS; MPOU3BOJINUTH ONEPALNH
HaJl BEKTOpaMH (CJIOXEHUE, YMHOXEHHE Ha YHCIIO, CKaJSIPHOE NPOU3BEICHHE);
IIEPEBOJNUTH OJHU €MHHULIBI N3MEPEHUS BEIUYMH B JPYTHUE;

2. CpaBHMBATh YHCJIa W HAXOJUTh WX TNPUOIMKEHHbIE 3HaueHus (0e3
KaJIBKYJISITOPA); I0Ka3bIBATh TOXK/ECTBA M HEPABEHCTBA 151 OYKBEHHBIX BhIPAKEHUM;
3.  pemaTh ypaBHEHHUs, HEPABEHCTBA, CUCTEMbI (B TOM YMCIIE C MapaMeTpamu) U
UCCIIEIOBATh UX PEIICHUS;

4. UCCleoBaTh (YHKIMU; CTPOUTH Ipapukd (PYyHKIMHA U MHOKECTBA TOUYEK Ha
KOOPAMHATHOM MJIOCKOCTH, 3a/IaHHbIE YPABHEHUSIMU 1 HEPABEHCTBAMU;

3. M300pakaTh reoMeTpuyeckue (GUrypbl Ha 4epTexXe; J1eNaTh JOMOJHUTEIIbHbBIE

MOCTPOCHUS; CTPOUTH CEUYEHUS; KCCIENOBaTh B3aMMHOE pacIoJIOKeHHe (Uryp;
MPUMEHSTH MMPU3HAKU PABEHCTBA, MOA00US (PUTYp U X MPUHAIUICKHOCTH K TOMY WIH
WHOMY BH]IY;

6. MOJIb30BAaThCS CBOMCTBAMU YHCEJ, BEKTOPOB, (PYHKUUMH M UX TpaduKOB,
CBOMCTBaMHU apu(METUYECKON U TEOMETPUUECKOM MPOTrpeCcCuii;
7. u3naraTb W OQOPMIISITh PEIICHHE JIOTMYECKHM TMPABWIBHO, TOJHO U

IIoCJacaoBaTCIIbHO, C HCO6XOI[I/IMBIMI/I ITOSAACHCHUAMM.

4. OBPA3EI] TECTA IO DJIEMEHTAM BBICIIEA MATEMATHUKH

IIpu oTBeTe HA 3a]aHUsI HE00X0IMMO BbHIOPATh BEPHbIl OTBET M BHECTH €r0.
1. ITo koOpaMHATaM TOYKH ONPEIETUTh YETBEPTh B KOTOPO OHA JeXUT A(-1; 3)
1) 1; 2)2;3)3; 4 4

2. Haiitu aGcruccy Touku nepecedeHus npsimoii 3x + 4y = 12 ¢ ocbio ox:

1) 3; 2)-3; 3)4; 4) 4

3. CKOJIBKO MPOLIEHTOB COCTABIAET Yncio 21 oT yucna 168?

1) 12,5; 2) 105 3) 25; 4) 50.

4. Haiiaure Touky MUHEMYMa QYHKIUH f(x) = x° —3x.

1)-1;2)1;3)0; 4) - 2.

3. B mocnenoBarensHocTH (apudmeTrnyeckor mporpeccun) as = 19, a;g = 43.
Haiinure a;,. 1) 26; 2) 48; 3) 28; 4) 52.

6. Haiinure HauMenblIee 3HaUeHre QYHKIMU f(x) = x° —3x Ha oTpe3ke [0:3].



1)0;2) 18; 3)-5; 4) - 2.
7. Hailinure 3HaueHne PyHKIUHA f(x) = x + 4 B TOYKE MaKCUMyMa.
X

1)4;2)-2;3)2;4)-4.

8. Vkaxure aMIUIUTyny KojieOaHu QyHKUMM: y = 3sin(2x +1).

1)1;2)-1;3)3;4) 2.

9. KakoBa BeposiTHOCTb TOTO, YTO U3 JAECSATH YHUCEII IEPBOTO JAECITKA HAayraJl BHIOpaHO
yucno kpatHoe 3.1)0; 2) 1; 3) 0,3; 4) 3

10. IIpeobpazoBath, pacKpbIB CKOOKH (x —6)(x —2)

1) x> —x-122) x*+4x-123) x*+8x+124) x> -8x+12

11. Pemmuts ypaBHenue 6x — 0,8 =3x+2,8. 1) 1,2; 2) 0,7; 3) 3,5; 4) 0,8

12. Haiigure 3HaY€HUE BBIPAKECHUS: 81 -333"2.

1)-6;2) J3;3) 6;4) 11,25,

13. Vupoctute BeipaxeHnue: log, 75— log;3.. 1)15;2)2;3)-1;4) 4.

14. Haiigure opanHATy TOYKH NEPECEUEHUS PSAMBIX ¥ = -2x + 3 Uy = 3x - 2.
1)2;2)1;3)0;4) - 1.

15. K 15% - My pacTBOpy yKCycHOU KHCIOTHI 1o0aBuiu 270 mi1 95% - yKcycHOM
KUCJIOTBI, B PE3yJbTaT€ 4YEro KOHIEHTpalUs YKCYCHOM KHUCIOTHI B pPacTBOpPE
okazanack paBHOU 45%. CKONIBKO MUJUTMIMTPOB PACTBOPA MOTYUUITH? 1) 630; 2)
550; 3) 4505 4) 540.

IIpu oTBeTe HA 3aaHMsl HEOOXOAUMO BHECTH BEPHbIH OTBeT (LiejI0e YHUCJI0 WU
AeCATUYHAA TPOOb).

16. Haiinure HanbobIee 11e710€ 3HaueHUe GYHKIMH y = 4,3cos X.

3almucaThb OTBeT: .

17. B tpeyromsauke ABC yroa C pasen 90°, yron A pasen 30°, 4B =4/3.

3anucaThb OTBET:

18. Haiinure cpeaHIO CKOPOCTh BEJIOCUIIENCTA, €CIIA HA y4acTKe B 60 KM OH exan
co ckopocThio 30 kM/4, a Ha ydacTke 120 kM OH exasi co CKOpoCThI0 40KMm/4.
3anucaThb OTBET:

19. HaliguTe KOIMYEeCTBO WEJIBIX YHUCET K3 MHOXKECTBAa 3HAYCHHH (DyHKIMH
y=28cos2x+3. 3alIMCATb OTBET:

20. IIpsMOyronbHBIN MapajiieienuIie]l OMUCaH OKOJO IUIUHIpPA, BEICOTA KOTOPOTO
paBHa 7. OOwbem mnapamienenunena paseH 112. Haiinure pamuyc OCHOBaHUS
UUJIMH]pA. 3aNMUCATH OTBET:

IIpu oTBeTe Ha 3aJaHMs He0OXOAUMO NMPHUBECTH MOJHOE pelIeHHEe W 3aMUCATh
OTBeET.

21. B kxommepueckoM OaHKe JEeHbIU, TTOJI0KEHHBIC Ha MOJIOJICKHBIN BKJIaJ1, €XKETOHO
YBEJIMYUBAIOTCSI HA OJHO U TO € YHCJIO MPOIEHTOB OT MPEeAbIAyIIEed CYMMBI.
Onpenenure, Ha CKOJBKO MPOIEHTOB KaXIbId IO/ YBEJIMYMBAICA BKIAJl, €CIU
nepBoHayaiabHas cymma Bkiaga 5000, a yepe3 aBa roga Ha cuere okazajoch 7200
pyouIei.



22. HaiiguTe KOJIUYECTBO IIEJIBIX YMCEN, KOTOPhIE HE BXOAST B 00JIACTh OMPECICHUS
7

y=‘§/|4x+12|—|2x—11|

byHKIMHA
23. BeicoTa IpaBWJIbHOM YETHIPEXYTOIbHOM NUPAMU/IBI paBHa 3, artogema o0pas3yer ¢
IUIOCKOCThI0 ocHOBaHMs yrona 600. Haiiaure miomans OOKOBOM MOBEPXHOCTH
UpaMUIbl.

24. Ilpu KakuX 3HAYEHHSIX MapaMeTpa pypaBHeHHE x° —10x’+px=0 HMeeT ABa
KopHs? HaliTu 3TH KOpHHU.

25. Pemwuts HEpaBeHCTBO: log ., 3+log, ,3>1log, ,3-log ., 3.
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