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I[TIPEIMETY - MATEMATHKA

CraspomnoJs, 2018



[lporpaMma BCTYNUTEIBHOTO HCIBITAaHUA OAOOpEeHAa HA 3acelaHUM  Kadeapsl
oO0IIeHayYHBIX JUCHUIUIMH OT «25» centsops 2018 r. IIpotokomn Ne 2.

BBoaHnas yacThb

BerynurenbHble MCTIBITAaHUSA, TPOBOAMMBIE IHCTUTYTOM CaMOCTOSITEBHO, TIPH MPUEME
Ha oOydyeHHe Mo MporpaMMamM OakanaBpuaTa mpoBoiaarcs B ¢gopme TectupoBanus. s Bcex
MOCTYMAIIMX [0 CJIACAYIOIMM HAMpPaBICHUSIM TIOJATOTOBKH  OOSI3aTEIBHBIM  SIBJISETCS
MIPOXOXKJACHUE BCTYIMUTEIBLHOTO UCIIBITAHUS [0 MATEMATHKE:

37.03.01 Ilcuxonorus

38.03.01 DxoHomuka

38.03.02 MeHeIKMEHT

43.03.01 CepBuc



KPUTEPUHU OHEHKHU BCTYIIUTEJBHOI'O UCIIBITAHUA

Pe3ynbTaThl Ka)XI0ro BCTYMHTEIBHOTO HCHBITaHUS oOueHuBaioTcs 1o 100-0amipHOM
mkane: (1-30 6anoB) — HeymosierBopurenbHo, (31-70 6anoB) — ymoBieTBopuTenbHO, (71-90
6asioB) — xoporio, (91-100 6aj10B) — OTIAUYHO.

[Toctynaronue Ha 0OyueHHE BIpaBe MPEICTABUTh CBEACHUS O CBOMX HMHIAUBUAYAIbHBIX
JOCTHKEHUSIX, pPe3yJabTaThl KOTOPBIX YYUTHIBAIOTCS TMpU MpHeMe Ha oOydeHue. Yuer
pe3yNbTaTOB HMHIWBUIYaJIbHBIX JIOCTH)KEHUH OCYIIECTBISETCS IOCPEICTBOM HAa4YHCIICHUS
0a/UIOB 3a MHAMBHIYyaJIbHbIE JOCTHXKEHHS U B KauyecTBE IPEUMYILIECTBA IpU PaBEHCTBE
KPUTEPHEB PAHKUPOBAHUS CIIMCKOB IMOCTYMAIONMIUX. baiibl, HAYMCICHHBIE 32 MHIUBUIYaJIbHbIE
JOCTHKEHUS, BKIIIOYAIOTCA B CyMMY KOHKYPCHBIX OaJlioB.



COJAEPKAHUE PA3JIEJIOB ITPOI'PAMMBI

1. Auaredpa
1.1. Yucna, kopHu u cmeneHu.
Lenbie uncaa.
CreneHb ¢ HATypaJbHBIM MOKA3aTEIIEM.
JpoOu, mpoLeHTHI, pallHOHATIBHBIC YKCIIA.
CreneHs C 1eJIbIM TOKa3aTelIeM.
Kopens crenenu n > 1 u ero cBoiicTaa.
CreneHb ¢ pallMOHAJIBHBIM [T0OKA3aTEIEM U €€ CBONCTBA.
CBolicTBa CTENEHHU C JICUCTBUTEIIBHBIM MOKa3aTEIEM.

1.2.  OcHogbl mpuconomempuu.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC IIPOU3BOJIBHOTO YIJIA.
Pagnannas mepa yria.
CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC YUCIIa.
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
DopMyIIbI IPUBEICHUS.
CuHyC, KOCUHYC U TAHT'€HC CYMMBI U Pa3HOCTHU JIBYX YTJIOB.
CuHYC U KOCHHYC JBOMHOIO yria.

1.3. Jloeapugmuoi.
Jlorapudm yucna.
Jlorapudm npou3sBeieHNs, YaCTHOI'O, CTEIECHU.
JlecsITUUHBINM U HATYpaJIbHBIN JTOrapu@Mbl, YUCIO e.

1.4. Ilpeobpazosanus vipasxiceHull.
[TpeoOpazoBanus BeIpaKeHUM, BKIIOYAIONTUX apu(PMETHIECKUE OTIepallii.
[TpeoOpazoBaHus BbIpaXE€HUH, BKITFOUAIONIUX OMEPAIIIO0 BO3BEICHHUS B CTETICHbD.
[Ipeobpa3oBanHus BeIpaKEHUH, BKIIOYAIOIIUX KOPHU HATYPaTbHOM CTENEHHU.
[Ipeobpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKECHHIA.
[TpeoOpazoBaHre BhIpAKEHH, BKIIIOUAIOLIUX OTMEPAIUIO Jorapu(GMUPOBAHHUS.
Monynb (abcontoTHast BETUYMHA) YHCTIA.

2. YpaBHeHHUS M HEPAaBEHCTBA
2.1 Ypasenenus.
KBagparssle ypaBHEHUS.
PanvonaneHbIe ypaBHEHUS.
HppaunoHanbHble ypaBHEHMUS.
TpuroHomeTpuuecKkue ypaBHEHHUs.
IToka3aTenbHbIe ypaBHEHUS.
Jlorapudmuueckue ypaBHEHHUs.
PaBHOCWJIBHOCTE ypaBHEHUH, CUCTEM YPaBHEHHM.
[Ipocrelinne cUCTEMBI ypaBHEHHUH C ABYMSI HEU3BECTHBIMH.
OcHOBHbBIE TIPUEMBI PELIEHUS CUCTEM YpaBHEHHi: MOJCTaHOBKa, aare0panyeckoe CII0KEHHE,
BBEJ/ICHHE HOBBIX NIEPEMEHHBIX.



Hcnons3oBanne cBOMCTB 1 rpadKOB (PYHKITUN TP PEUICHUN YPAaBHCHHI.

N300pakeHne Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHWH YpaBHEHUH C JByMs
IIEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHHe MaTEMaTU4YECKUX METOAOB Ul PELICHUs COAECPKATEIbHBIX 3a7a4 U3 pa3JIMYHbIX
oOnactel HayKu U NpakTuku. HTEepripeTanus pe3yapTaTa, y4eT peajJbHbIX OrPaHUYEHU.

2.2. Hepasencmaa.
KBanparHble HepaBeHCTBa.
PanmonansHble HepaBeHCTBA.
ITokazarenbHble HEPABEHCTBA.
Jlorapudmuueckrue HEpaBeHCTBA.
CucreMbl TMHENHBIX HEPABEHCTB.
CucreMbl HEPaBEHCTB € OJIHOM IEPEMEHHOM.
PaBHOCUIIBHOCTH HEPABEHCTB, CCTEM HEPaBEHCTB.
Hcnonb3oBanue cBOMCTB U rpadukoB (PyHKUIUN IPU PEIIEHUN HEPABEHCTB.
MeTto1 UHTEpBAJIOB.
N300paxkeHre Ha KOOPMHATHOM TIOCKOCTH MHOKECTBA PELICHUI HEPABEHCTB C IBYMSI
NIEPEMEHHBIMU U UX CUCTEM.

3. DyHKUHH

3.1 Onpeoenenue u epagux yHxkyuu.
OyHKIMs, 007aCTh ONpeaesieHUs PYHKITUH.
MHoxecTBO 3HaU€HUH (HYHKITHH.
I'paduk pynkuuu. [IpuMepbl pyHKIIMOHATBHBIX 3aBUCHMOCTEH B PEaIbHBIX TpoIleccax u
SBIICHUSX.
Ooparnas ¢pynkuus. ['paduk oOpatHoil HyHKIMH.
[IpeoOpaszoBanus TpaduKOB: MapaLIEIbHBIA TEPEHOC, CHMMETPHS OTHOCUTEIBHO OCei
KOOP/WHAT.

3.2. DOnemenmapuoe ucciredoganue QyHKyui.
MoHoToHHOCTb (pyHKIMH. [IpoMexkyTKH BO3pacTaHUs U yObIBAaHUSL.
YeTHOCTh ¥ HEYETHOCTh (PYHKIUH.
[lepronnyHoCTh QYHKIMH.
OrpaHu4eHHOCTb (PYHKIIHH.
Touku sxcTpeMyma (JOKaJIbHOTO MaKCUMyMa U MUHUMYMa) (yHKITHH.
Haubonbiiee u HanMeHbllee 3HaYeHNUs (PYHKINU.

3.3, OcnosHvle snemenmapuvie GyHKYUU.
JIuneitnast QpyHkius, ee rpaduk.
OyHKIUS, ONMCHIBAIONIAs 0OPaTHYIO MPONOPLUOHATBHYIO 3aBUCUMOCTD, €€ I'paduK.
KBagparuunas ¢pyHkuus, ee rpaguk.
CrenenHast GyHKILHUS C HATYpaJIbHBIM ITOKa3aTeleM, ee Tpaduk.
Tpuronomerpuyeckue GyHKINU, UX TPAPUKH.
[TokazarenbHas pyHKLMS, ee TpaduK.
Jlorapudmuueckas pyHkuus, ee rpaduxk.



4. Havana MaTeMaTH4eCKOI0 aHAJIH3A

4.1 IIpoussoonas.
[TonsiTHE 0 MPOU3BOAHON (PYHKIIMH, TEOMETPHUYECKUI CMBICI TPOU3BOIHOM.
DU3NYECKUI CMBICI IPOU3BOIHON, HAXO0KIEHNE CKOPOCTH JIJIS POLECCA, 3aJaHHOTO
bopmynoit unm rpadukom.
YpaBHeHHe KacaTelnbHOU K rpaduky GyHKIUY.
[Ipou3BOHBEIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS], YACTHOTO.
[Ipon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.
Bropas npousBoHas u ee GU3NIECKU CMBICIT.

4.2. Hccnedosanue @hyHKyuil.
[TpruMmeHeHrne TPOU3BOTHON K UCCIICTIOBAHUIO (DYHKITUI M MOCTPOCHHIO TPAPUKOB.
[IprmMepsl NCTIOB30BaHKS TPOU3BOIHON JIJIsl HAXO0XKACHUS HAMJTYYIIErO PEIICHUS B
MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-I)KOHOMUYECKHUX, 3aa4ax.

4.3. Ilepsoobpasnas u unmezpan.
[TepBooOpasHble 3NeMEHTapHBIX (HYHKITUH.
[Ipumepsl npuMeHeHHs UHTErpajia B PU3UKE U TEOMETPHUHU.

5. T'eomerpus

5.1 Inanumempus.
TpeyroybHUK.
[Tapannenorpamm, npsiMOyrojibHHUK, poMO, KBajpar.
Tpanerus.
OKpy’>KHOCTb U KpYT.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK, U OKPYKHOCTB, OIIUCAHHAs! OKOJIO TPEYTOJIbHUKA.
MHuoroyroiasHuK. CymMma yrioB BBITYKJIOTO MHOTOYTOJIBHUKA.
[IpaBuiibHBIE MHOTOYIOJBHUKU. BrucaHHas OKpY)KHOCTb W ONHUCAHHas OKPYXHOCTh

MMPaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

5.2. Ilpamvie u n1ockocmu 8 npocmpancmee.
ITepecekaroniuecs, napaJyieIbHbIE U CKPENIUBAIOIIUECIIIPSAMBIC; TEPIEHAUKYISIPHOCTD MPSIMBIX.
[TapannenbHOCTh NPSIMOM U IIIOCKOCTH, IIPU3HAKU U CBOMCTBA.
[TapannenbHOCTh INIOCKOCTEMN, IPU3HAKUA U CBOMCTBA.
[leprieHAUKYAAPHOCTh NPSAMOM M IUIOCKOCTH, NPU3HAKA M CBOWCTBA; MEPHNEHIAUKYIAP U
HAaKJIOHHAs; TEOPEMA O TPEX MEPIEHUKYJIIAPAX.
[lepneHMKyISAPHOCTD IIIOCKOCTEHN, MPU3HAKHA U CBOKCTBA.
[TapannensHoe npoekTupoBanue. M3o00pakeHne mpoCcTpaHCTBEHHBIX PUTYD.

5.3. Mnoeoepannuxu.
[Ipu3ma, ee ocHoBaHus, OOKOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh; MpsiMasi MPU3MA;
MpaBUJIbHAs MIPU3MA.
[Mapannenenunen; ky0; CAMMETpUU B Ky0Oe, B apajlieenure/e.
[Mupamuna, ee ocHoBaHHE, OOKOBBIE peOpa, BhICOTa, OOKOBas MOBEPXHOCTh; TPEYroiibHas

nmupamMujia; npaBujibHasd MmupaMuia.



Ceuenus Ky0a, IpU3MBbl, MUPAMUIBL.
[IpencraBnenne O NpaBWIBHBIX MHOTOTpAaHHMKAX (TeTpas’ap, KyO, OKTa’ap, MOJACKa’Jap H

HUKOCa3IP).

5.4. Tena u nosepxHocmu épawjeHus
Hunuanap. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yrolas, pa3BepTka.
Konyc. OcHoBanue, BbicoTa, 00KOBasi HOBEPXHOCTh, 00pa3yrolas, pa3BepTka.
ap u chepa, ux ceueHus.

5.5.  HM3mepenue ceomempuueckux eaudun
Benuuuna yria, rpagycHas Mepa yriia, COOTBETCTBHE MEX/y BEIMYMHON yIila ¥ JUIMHOW 1yTU
OKPYKHOCTH.
VYron mexay npsMbIMH B IPOCTPAHCTBE; YIOJI MEXKIY NPSAMOM M IUIOCKOCTBIO, YIOJI MEXKIY
MJIOCKOCTSIMH.
JlnuHa oTpes3ka, JIOMaHOM, OKPYKHOCTH, IEPUMETP MHOTOYT'OJIbHHUKA.
PaccrosiHue OT TOUKHM 10 MPAMOM, OT TOUKH 0 IJIOCKOCTH; PACCTOSHUE MEXKAY MapajlieIbHbIMU
Y CKPEUIMBAIOIIMMHUCS IPSIMBIMH, PACCTOSIHUE MEXKIY NapaIeIbHBIMU MIOCKOCTSAMH.
[Inomanp TpeyroiabHUKa, NapauienorpaMMa, Tparneuuu, Kpyra, CeKTopa.
[Tnomans MOBEepXHOCTH KOHYCA, MIINHAPA, CHEPHI.
O0wem Ky0a, MPSIMOYTOJIBHOTO TapauIeIeNnIe/ia, MUPaMUIbl, MPU3MBI, IMIMHAPA, KOHYCA,

mapa.

5.6. Koopounamvt u eekmopui.
JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTH U B IIPOCTPAHCTBE.
dopmyna pacCTOSIHUSI MEXKAY ABYMs TOUKAMH; YpaBHEHHE C(Hephl.
Bekrtop, MOyl BEKTOpA, paBEHCTBO BEKTOPOB; CI0KEHNE BEKTOPOB M YMHOKEHHUE BEKTOpA Ha
YHCIIO.
Komnmnnaeapnsie BekTophl. PaszinoxkeHne BEKTOpa 1Mo JBYM HEKOJIMHEAPHBIM BEKTOPAM.
KomnnanapHueie BekTopbl. PaznoxkeHne no TpeM HEKOMILTAHAPHBIM BEKTOPAM.
KoopauHatsl BeKTOpa; CKaISIpHOE MPOU3BEICHUE BEKTOPOB; YOI MEXIY BEKTOPAMMU.

NPUMEPHBINA NEPEYEHDb TECTOBBIX 3AJTAHUM JIJISA
BCTYHUTEJIBHOI'O UCTIBITAHUA

0
6,5a°b’
Beruncauts Bolpakenue | ———
Xy
a) 1;
0) 0;
B) 6,5;
r) 2.

Haiitu norapudm log, 16:
a) §;
0) 4
B) 2;



r)-4.

Pewnts norapupmudeckoe ypasuenue log,(x+3)—log,(x—1)=log,16-3log, 2:
a)5;

6)1/5;

B) 3;

r)l.

257
BorancinTs 3HaueHne QyHKIUU COS T :

Haiitu obnacte onpeneneHus GyHKIUN ) = Jx—4:
a) x e[4,4];

0) x €[4,2);

B) X € (—o0,+0);

r) x €[—04].

6. Ykazarb Ipu KakoM ycioBuu GyHKus (puc.l) yOsiBaeT:

A

y

v

Puc.1

a) mpu x € (—o0,0) u mpu x € (0,0);
0) mpu x € (—0,0);
B) ipu x € (0,0);

r) mpu X € (—o0,0).

OCHOBBIBasICh Ha TEOMETPUIECKOM CMBICIIE IPOU3BOIHON BBIYUCIUTE YTI0BOH K03 uiment
KACaTeJIbHO, IPOBEICHHOM K KPHBOH Yy=X’ B TOUKE X=-2:

a) 3;

0) 0;



10.

11.

12.

13.

14.

B) —8;
r) 12.

Berancauts 3!:

a) 1;

0)9;

B) 6;

r) 3.

YeMy paBHBI yIJIbl PABHOOEAPEHHOTO TPEYrOIbHNKA, €CITH BHELIHHH yrosl npH ocHoBaHuH pasen 112°:
a) 68°;

6) 44°;

B) 34%

r) 88°.

[IpssMOYTOJIBHUK BIIMCAaH B OKPYKHOCTh paguycoM 5 cM. OiHa U3 ero CTOpoH paBHa 8 cM. Uemy
PaBHBI IPYTUE CTOPOHBI IPAMOYTOJIbHUKA:

a) 8cM u 6¢Mm;

0) 4cm u 6eM;

B) 4cM 1 8cM;

r) 6¢M 1 ScMm.

Inomazap Tpanenun paBHa 18 cM, a ee BBICOTA PaBHA 3CM. BBIYHCIIHTB CTOPOHY TpAreLnH,
NapajuieibHyr0 OCHOBAaHHIO BEJIMUYMHOM 5 CM.

a) Tem;

0) Scm;

B) l4cwm;

r) 3cMm.

JlaHbI BEKTOPBI E(7;4) u CD = (1;6) . Onpenenuts KOOPAUHATBI UX CYMMBI:
a) (6:2);

0) (8;10);

B) (1157);

r) (3;5).

YeMmy paBHa ILIOMIAIb KPYTa, €CJIU €0 PAJUYC 3CM:
a) 37 ;

3
0) —m;
)2

B) 187;
r) 9.

Haiitu mnny Bexktopa a = (5;12):
a) 17;

0)5;

B) 13;

r)\/ﬁ.



15.

16.

17.

18.

19.

20.

BeI4ucauTh NPOU3BOIHYIO (HYHKIIUH FX3+6X3
a) x*+6x;

6) x°;

B) 3x%;

r) 3x’+6.

Haiiti mepBooGpasHyio QyHKIHH y=4x":
a) x°;

6) x*;

B)12x;

r) 12x°.

Pemmmth ypaBHenue V5 —x +2=7:
a) x=-20;

0) x=20;

B) X=5;

r) x=0.

Kakas u3 nmepedncieHHbIX QYHKINAN SBISIETCS HEYETHOM:

a)y=2x4;
6))’:__’

2

X
B = ;
) 1+x?
" _x4+x2—1
Y 2x% +7

Pemuth nokaszaresibHOE ypaBHeHHE 8 =32:
a) x=4;
0) x=2;
B) X =

2

r) X =

N W Wwlw

Pasnoxuts Beipaxkenue (5x+3y)*:
a) 25x*+30xy+9y%;

6) 25x*+9y’;

B) 25x%+xy+9y’

r) 25x+30xy+9y



PEKOMEHAYEMAS JIMTEPATYPA

[Ipr MOArOTOBKE PEKOMEHIYETCS MCIIONB30BaTh IIKOJIbHBIE YYeOHWKM MaTeMaTuku. B
KauyeCTBE JIOMOJIHUTEIBHON MOXKHO UCIIOJIb30BaTh CIEAYIOILYIO JINTEPATypY:

1. banasn D.H. ['eometpus. 3agaun Ha rOTOBBIX YepTexax At moAroroBku k EI'D. 10-11
KJ1acchl [DnekTpoHHbId pecypc] / bamasa D.H.— DnekTpoH. TeKCTOBbIE JaHHbIe.— PocCTOB-Ha-
Hony: ®enunkc, 2013.— 218 c.— Pexum nocryma: http://www.iprbookshop.ru/58920.html.—
9BbC «IPRbooks»

2. banasgn O.H. TI'eomerpus. Jlyuymme 3amaun Ha TOTOBBIX YepTekax JJIsI MOJATOTOBKH K
I'MA u EI'D. 7-11 kmaccel [DnexktpoHHsiii pecypc]/ bamasa 3.H.— DaeKTpoH. TEKCTOBBIC
nanueie.—  PocrtoB-na-lony:  ®enmkc, 2013.— 272 c¢— Pexum  pocrymna:
http://www.iprbookshop.ru/58921.html.— 3BC «IPRbooks»

3. banasu O.H. ChopaBouHuk mno Marematuke s noarotoBku k [MA u EID
[Onextponnsblii pecypc]/ bamasn O.H., Kacmapoa 3.H.— DnekTpoH. TEKCTOBbIE IaHHBIE.—
Pocros-na-Jlony: deHukc, 2014.— 188 c— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/59439 . html.— 3BC «IPRbooks»

4. Knoso A.I'. Maremaruka. Dkcnpecc-kypc noarotoBku k EI'D [DnexTponHsiii pecypce]/
Koo A.I''— DnekTpoH. TekcTroBble JaHHble.— PoctoB-Ha-Jlony: denukc, 2015.— 271 c.—
Pexxum moctyna: http://www.iprbookshop.ru/59380.html.— 3BC «IPRbooks»

5. CepmokoB B.A. EI'D nmnsa pomureneit abutypueHTOB (MaTemaTuka, (usmka,
uHpopmartuka) [DnextpoHHblil pecypce]/ CepaiokoB B.A.— DnekTpoH. TEKCTOBbIE JaHHBIC.—
M.: amxkoB u K, 2016.— 149 c¢.— Pexxum nocryna: http://www.iprbookshop.ru/60402.html.—
9BbC «IPRbooks»

6. CepmtokoB B.A. EI'D gna ponuteneld aOUTYypUEHTOB (MaTreMaTuka, (U3HKa,
uHpopmartuka) [DnexktpoHHblil pecype]/ CepaiokoB B.A.— DnekTpoH. TEKCTOBBIE JaHHbBIC.—
M.: MamxkoB u K, 2014.— 149 c¢.— Pexxum nocryna: http://www.iprbookshop.ru/14605.html.—
9BbC «IPRbooks»



