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IHosicHUTEILHAA 3alIUCKA
eans u 3axaun

[IporpaMma BCTYNUTENBHOTO HMCHBITAHUS MpEAHA3HAYCHA ISl MOCTyHaro-
nmx Ha oOyuenne B ®I'BOY BO «OpnoBckuil rocyJapCTBEHHBI YHUBEPCUTET
umenu N.C. Typrenesa» mo nporpammam OakajaBpuara ¥ mporpaMmam crenua-
JIUTETA, MPU MPUEME HA KOTOPHIE B KAY€CTBE BCTYMUTEIBHOTO UCIIBITAHUS TIPEY-
CMOTpEHA MaTeMaTHUKa B MHKEHEPHOM JEJI€.

BcerynurenbHoe UCHbITaHUE TPEAHA3HAYCHO JJIS ONPEACIICHHs] TeopeTuye-
CKOW M MPAKTUYECKON MOATOTOBICHHOCTH MOCTYMAIOIIETO.

[lenb ucnbITaHUS — ONIPEETICHUE COOTBETCTBUS 3HAHUM, YMEHUI 1 HABBIKOB
TpeOoBaHUsAM OOYUCHHS 10 MporpaMmaM OakajaBpuaTa U MporpaMmam CIieIHaIn-
TETa.

OcHOBHBIC 334291 UCIBITAHUU.

- MPOBEPUTH YPOBEHb 3HAHUI MOCTYNAIOIIETO;

- OMpEACIUTh YPOBEHb C(HOPMUPOBAHHOCTU Yy TMOCTYIAIOIIETO HABBIKOB PEIICHUS
THIIOBBIX 3a/1a4;

- OTPENICTUTh YPOBEHb CPOPMUPOBAHHOCTH Y TMOCTYIAIOIIETO YMEHHM IO MpUMe-

HCHMIO MaTeMaTUUYECKUX 3HAHUU B IMPAaKTUYICCKUX CUTyallnAXx.

TpeOoBaHus K YPOBHIO IOATOTOBKH

Ha BcTynuTenpHOM MCHBITAHWY TIOCTYMAIOIINM TOJKEH MOKa3aTh: a) YeTKOE
3HAaHUE MAaTEeMaTHYECKUX OTPEACIICHUI 1 TEOPEM, MTPETyCMOTPEHHBIX TPOTPaMMOIA;
0) yMEHHE TOYHO M C)KATO BBIPAKATh MATEMaTHYECKYIO MBICIh B MMCBbMEHHOM W3-
JIO’KEHUH, UCTIONIH30BaTh COOTBETCTBYIOIIYIO CUMBOJIMKY; B) YBEPEHHOE BIIAJICHHUE
MaTEeMaTHUYEeCKUMH 3HAHUSMH U HaBBIKAMH, TMPEAYCMOTPEHHBIMH MPOTPAMMOM,
yMEHUE PUMEHSTh UX MPU PEIICHUH 3a/1a4.

[TocTynmaronuii 1OMKEH yMETB!

1. TIpowsBoauTh aprpMETHUCCKUE NCHCTBUSA HAJl YMCIAMH, 33JJaHHBIMH B BUJIC
JIECSITUYHBIX U OOBIKHOBEHHBIX JPOOEii; ¢ TpeOyeMOoll TOUYHOCTHIO OKPYTJISThH
JAaHHBIC YHCIIA ¥ PE3YJIbTAThI BEIYUCICHUH.

2. IIpoBoauTh TOXJIECTBEHHBIC ITPEOOpa30BaHUs MHOTOWICHOB, ApOOEH, comep-
KaIUX TIepEeMEHHBIC, BEIpAKEHUH, COACPKAIINX CTETICHHBIE, TOKa3aTeIbHbIC,
jgorapupMUYECKre U TPUTOHOMETPUUECKUE QYHKIIUU.

3. Crpouth rpaduiku NTHHEHHOHN, KBaapaTHYHOM, CTCIICHHOH, ITOKA3aTeIbHOM,



Jorapu(MUIECKON U TPUTOHOMETPUIECKUX (DYHKITHH.

4. Pemarp ypaBHEHUs W HEPaBEHCTBA MEPBOW M BTOPOW CTENICHH, YPAaBHEHUS U
HEpaBEHCTBa, mMpuBosnIecss kK HUM. Cioa, B YaCTHOCTH, OTHOCSITCS TIPO-
CTeHINNe ypaBHCHUSI U HEPABEHCTBA, COJICPIKAINE CTCTICHHBIC, TTOKA3aTeIb-
HBIC, TOTapU(OMUYECKHE U TPUTOHOMETPUIECKUE (QYHKITUU.

5. Pemarp 3amaun Ha COCTaBJICHUE YPAaBHEHUM U CUCTEM ypaBHEHUIA.

6. BbeIYHCIATH BEPOSTHOCTH MPOCTHIX COOBITHH.

7. H3ob0paxarh reoMeTpudeckne (pUTypbl Ha YepPTEKE U MPOU3BOIUTH MPOCTEH-
II¥E TOCTPOCHHMSI Ha TIIIOCKOCTH.

8. Hcmonp30oBaTh T€OMETPUYECKHE IPEACTABICHUS MPHU PEIICHUH anreOpande-
CKHUX 3a]1a4, & METO/BI aIreOphl K TPUTOHOMETPHUH — MPHU PEIICHUN TE€OMETPHU-
YECKHUX 3aJ1a4.

9. IlpoBoauTh HA MJIOCKOCTH ONEPAIMU HAJl BEKTOPaMH (CI0KEHUE U BEIYMTAHUE
BEKTOPOB, YMHO)KEHHE BEKTOpa HA YHCIIO) U MOJIh30BaThCSI CBOMCTBAMHM ITHX
omnepanui.

10. [lonw30BaTbCst MOHATHEM MTPOU3BOAHON MPU HCCIIETIOBAHUN (PYHKIIUNA HA BO3-
pactanue (yObIBaHHE), HA IKCTPEMYMbI U MIPU MOCTPOCHUH TrpaduKOB PyHK-

MUH.

dopMa NpoBeICHUA

BcerynurensHoe ucnibiTaHue TPOBOIUTCS B (HOpME MUCEMEHHOTO SK3aMEeHa.

Kpurepuu oueHox

DK3aMeHaIMOHHas padoTa COCTOUT U3 JIBYX YacTeH, KOTOPBIC Pa3IMyatoTCs
10 COJICPIKAHMIO, CJIOKHOCTH U YUCITY 3aaHuil. OnpeaensonuM MPU3HaKOM Kax-
JI0¥ yacTu paboThI ABIISETCS (opMa 3aTaHUIA:
- 4acTh | CONEPKUT 3aJIaHUs C KPATKUM OTBETOM;
- 4aCTh 2 COJCPKUT 3aJIaHUSI C PA3BEPHYTHIM OTBETOM.

3amanusi ¢ KpaTKUM OTBETOM 4YacTh | 9K3aMEHAIMOHHOW pabOoThI MpeaHa-
3HAYEHBI VISl ONIPEICTICHUS MATEMAaTUHIECKUX KOMIIETEHTHOCTEH MOCTYMAIOMIUX Ha

0azoBoM ypoBHe. HacTh 1 comepkut 11 3ananuii 6azoBoro yposas (1-11).



Yacte 2 BKIOYAET 7/ 3aJaHUI C pa3BEPHYTHIM OTBETOM, B YHCIIE KOTOPBIX O
3agaHuii moBeimeHHOro (12-16) u 2 3amaHus BBICOKOrO YpoBHs cioxHoctu (17,
18), npenHa3zHaueHHbIe 151 OoJiee TOUHOM auddepeHITnaiy MOCTYIAOITUX.

Ha BwImosiHeHHEe sKk3aMeHaIMOHHON paboThl oTBoauTCa 210 MunHyT (3 yaca
30 MuHYT).

3amaHusl BCTYNUTEIBHOTO UCIBITAHUSI COOTBETCTBYIOT MPOQIIIIO POJICTBEH-
HBIX 00pa30BaTENIbHBIX MPOTPAMM CPETHETO MPOrpaMM CPEIHEr0 MPOPECCHOHATb-
HOTO 00Opa30BaHMUs.

CootBeTcTBHME 00pa30BaTENbHBIX MPOTPAMM CPEAHETO MpodhecCuOHATBLHOTO
oOpa3oBaHus nmporpaMMmamM OakajiaBpuara, mporpamMmaM CIielUaaIuTeTa Ipu Mpue-
Me Ha oOyuenue B OpioBckuii rocygapctBeHHbIl yHuBepcurer umenn M.C. Typ-
reHeBa B IMpejenax HampaBieHHOCTH (mpoduiii) oOpa3oBaTENbHBIX IMPOTrpaMM
«MmxenepHoe aeno» npeacrasieHo B [Ipunoxenun.

[IpaBunpHOE pemieHue kaxzaoro u3 3agaHuil 1-11 gactu 1 onenuBaercs 1
OayIIoM.

3aganus yactu 2 oneHuBaroTcs ot 2 110 4 6amios. [loaHoe npaBuiibHOE pe-
HIeHHe Kaxkaoro w3 3amanuii 12,14,15 onenuBaercsa 2 OaiaMu, Ka)KI0To U3 3aja-
Huii 13,16 — 3 Gamramu, kaxkaoro u3 3aganui 17, 18 — 4 6amnamu.

MuHUMaNbHOE KOJMYECTBO OAJIOB, MOJATBEPKAAIOIIEE YCIIEITHOE MPOXOK-
JIEHUE BCTYNMUTEIHHOTO MCTBITAHUS, MPU MIpHUeMe Ha oOydeHue Mo 00pa3oBaTeb-
HBIM TIpOrpaMMaM BBICIIETO OOpa3oBaHus (IporpamMmaM OakajaBpuaTa U TpO-
rpamMmaMm crnenuanurera) B ®I'bOY BO «OpiioBckuii rocyaapCTBEHHBIA YHUBEP-
curet umenun U.C. TypreneBa» cocrasiser 40 6amioB (7 nepBUYHBIX OAJLIOB).

MakcuMalIbHOE KOJIMYECTBO OalIOB MO BCTYIMUTEIBHOMY HMCHBITAHUIO CO-

crapisger 100 6amtoB (31 mepBuyHbI Oas).
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11.

12.

13.

14.

15.

2. Conep:xaresibHasi 4aCTh MPOrPaMMbl
Pa3nesnbl U ux cogepxxkanue

Apudmernka, aaredpa 1 HayajIa aHAJIU3a
Hatypanbnbie uncna (N). [Ipocteie u coctaBHble uncia. JlenuTenb U KpaTHOE.
OOt HanbonbiMi Aenurens. O0IIee HaMMEeHbIlIee KPaTHOE.
[IpusHaku genuMocTty Ha 2, 3, 5, 9, 10.
enpie uncna (Z). Pamwonanpaple uuciaa (Q), UX CIIOKEHUWE, BBEIYUTAHUE,
YMHOK€HUE U eneHue. CpaBHEHUE PALIMOHAIBHBIX YUCE.
HenictButenbhble uncia (R), ux npencraBieHue B BUAE JTECATUYHBIX APOOECH.
N300paxenue uncen Ha npsMoil. Moaynb 1eHCTBUTENBHOIO YHUCIIA, €r0 T'eo-
METPUYECKUI CMBICIL.
Yucnossle BbIpaxkeHus. BelpaxeHus ¢ nepeMeHHbIMU. DOpMyIIbl COKpalIeH-
HOTO YMHOKECHHS.
CrerneHb ¢ HaTypaJbHBIM U pPAllMOHATBHBIM TOKa3zareneM. ApudmeTrudeckuii
KOPEHB.
Jlorapudmpsl, UX CBOICTBA.
OnHOWIEH U MHOTOWICH.
MHorouieHn ¢ oaHoOM nepemeHHor. KopeHb MHOrouweHa Ha puMepe KBaapar-
HOTI'0 TpEX4JIeHa.
[Tonsitne ¢dynkuunu. CrocoObl 3amanus (Qyskmuu. OOIaCTh OmMpenercHus,
MHO>KE€CTBO 3HaUC€HUHN (HYHKIIUH.
I'paduk Pyukiuu. Bo3pactanue u yobiBanue (yHKUMU: IEPUOJUYHOCTD, YET-
HOCTb, HEYETHOCTh. I'paduku 371€eMEeHTapHBIX (DYHKLIHM.
JloctarouHoe ycioBue Bo3pacTaHusi (yObiBaHMs) (YHKIIMKM Ha MPOMEXKYTKE.
[Tonsitue sxctpemyma ¢ynkuuu. HeoOxoaumoe ycioBue skctpeMyma (GyHK-
i (teopema depma). JlocraTounoe ycnoBue skctpemyma. Haumbombiee u
HaMMeEHbIlIee 3HaUYeHUs (PYHKIIMU Ha POMEXKYTKE.

OmnpeneneHre ¥ OCHOBHbIC CBOMCTBA (DYHKIMIA: uHeHHOW Y =KX+ b, kBampa-

TUYHOU Y = ax® +bx +¢ , CTCIICHHOM Y = a",neN; y=—, TMOKa3aTeJIbHO!
X

y=a",a>0; norapupmuueckoit y-log, X, a>0, a#1, Tpuronomerpuue-

ckux yHKumi (Y = SiNX; Y= COSX; Y = tgX), apudpMeTHIECKOro KOpHS y = /X .

VpaBuenne. Kopuu ypaBaenusi. [IoHsTHE O paBHOCUIIBHBIX YPABHEHUSX.
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17.
18.

19.
20.
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22,
23.

10.

11.
12.
13.
14.

HepasenctBo. Pemenue HepaBeHcTBa. lloHATHE O paBHOCHIIBHBIX HEPABEH-
CTBax.

Cucrtembl ypaBHEHUI U HEPABEHCTB. PelieHus cucTemsbl.

Apubmerndeckas U TeoMeTpuueckas nporpeccus. dopmyna n-ro 4dieHa U
CYMMBI IIEPBBIX /1 YIEHOB apupMeTnueckon nporpeccud. @opmyia n -ro 4jaeHa
Y CyMMBI IIEPBBIX /1 YIEHOB I'€OMETPUUECKON IPOTPECCUN.

CuHyC 1 KOCUHYC CyMMBI U pa3HOCTH JIBYX apryMEHTOB (()OpMYyJIbI).
[IpeobpaszoBanue B pousBeieHHe cyMM Sin ¢ +Sin f; COSa +C0S 3 .
Omnpenenenue npousBogHoN. Ee pusnueckuii 1 reoMeTpUYECKUN CMBICIL.
ITpousBoaHble GyHKIMIA Y = SinX; Yy = cosx; y =tgx; y = X" (neZ); y=a",
[TonsitTue o BeposITHOCTU cOoObITHS. OmpesesieHne BEpPOSATHOCTH. BrruncneHue

BGpOiITHOCTGfI IIPOCTHIX COOBITHH. TeOpeMLI O BCPOATHOCT:X.

I'eomerpus

[Ipsmas, J1y4, OTpE30K, JIOMaHas, JJINHA OTpe3Ka. YToJj, BelIndnHa yria. Bep-
TUKaJIbHBIE U CMEXKHBIE YTIbl. OKpYKHOCTh, KpyT. [lapannenbHbie npsiMbIe.
[Tpumeps! npeodpazoBanust puryp, Busl cummeTpun. [IpeodpasoBanue noao-
OUs U ero CBOMCTBA.

Bexkropsl. Onepanyn HaJl BEKTOPAMH.

MHOroyroJibHUK, €ro BEpIIMHBI, CTOPOHBI, AUATOHAJIN.

Tpeyronsuuk. Ero menuana, 6uccekrpuca, Beicota. Bunbl TpeyronsHukoB. Co-
OTHOILLEHHUS MEXKy CTOPOHAMH U YIJIaMU NIPSAMOYIOJIBHOTO TPEYTOJIbHUKA.
UeThIpexyTroiapbHUK: MapajlIieiorpaMM, IPsIMOYTOJILHUK, POMO, KBaJpar, Tpare-
.

OxpyxHocTb 1 Kpyr. LlenTp, xopaa, nuamerp, paguyc. KacarenbHas Kk OKpyx-
HocTH. Jlyra okpyx)Hoctu. Cextop.

LleHTpaibHbIE U BIMCAHHBIC YTJIbI.

@opMyibl IJIOIIANA: TPEYroJAbHUKA, MPSAMOYTOJIbHUKA, MapajuiesiorpaMmma,
pombOa, KBajipaTa, Tparneluu.

JInmuHa OKpY>KHOCTH M JUIMHA IyTU OKpYyKHOCTU. Paguannas mepa yrna. I1no-
1aJb Kpyra ¥ miomajb CEKTopa.

[Tono6wue. [Tomo6ubie Gpurypsl. OTHOIICHKE TIOIAACH TOT00HBIX (DUTYD.
[Tmockocts. [lapannensHble U IepeceKaromecs MIOCKOCTH.

[TapamienbHOCTh NPSIMON U TIJIOCKOCTH.

YT0JI IPAMOM € IUIOCKOCTBIO. [IepreHauKysp K miI0CKOCTH.



15. JIpyrpanusie yribl. JINHEHHBIN yroy AByrpaHHoro yria. [leprneHauKkyasipHOCThb
JIBYX MJIOCKOCTEM.

16. Muororpannuku. Mx Bepuunsl, pedpa, rpanu, nuaronanu. [IpsMas u HaKJIOH-
Has npu3Mbl; nupamuabl. [IpaBunbHas npusMa v npaBuiibHas nupamuaa. [la-
pajuIeNenuIeibl, UX BUJbIL.

17. ®urypsl BpallleHus: HUIMHIP, KOHYC, cepa, map. Llentp, nuamerp, paauyc
cdepsl u mapa. [InockocTs, kacaTenbHas K chepe.

18.®opmyna oObeMa napajyieenune/a.

19.®opmybl MI0MAA1 TOBEPXHOCTH U 00BEMa MPU3MBI.

20.DopMyIIBI TUIONIAIA TTOBEPXHOCTH U 00bEMa TUPAMHUIBI.

21 .®opmysbl TUIOHIAU TOBEPXHOCTU U 00beMa HUIUH/IPA.

22.®opMyIIbI IIIONIAIA TOBEPXHOCTH U 00bEMa KOHYcCA.

23.®opMmyna obbeMa mapa.

24.®opmyna miomaau chepsl.
OCHOBHBIE ®OPMYJIbI U TEOPEMBI

AJire0pa u HaAYaJIa AHAJIU3A

1. CaoiicTBa QpyHKIMH Yy =kx+b u ee rpaduxk.

k
2. CsoticTBa QpyHKIMU Y=— U ee TpaduK.
X

CaoiicTea GyHKImE Y = ax> +bX + C u ee rpaduk.

@opMyna KOpHEW KBAAPATHOIO YPABHEHUSI.

Pa3znoxeHne KBagpaTHOroO TpeX4wieHa Ha JINHEWHBIE MHOXKUTEIIH.
CBolicTBa YHUCIIOBBIX HEPABEHCTB.

Jlorapudm npousBeneHusi, CTENEHN, YaCTHOTO.

Omnpenenenre u cBolicTBa GYHKIUH Y = SINX B Y = COSX U UX TpaduKH.

© © N o 0k~ W

Onpenenenue u cBoicTBa GyHKIMHU Y = tgX 1 ee rpaduk.

10. Pemenue ypaBHeHuit Buaa SINX = @, cOSX = a, tgx=a

11. ®opmysibl IpUBEICHHUS.

12.3aBHCUMOCTH MEXy TPUTOHOMETPHUESCKUMH (DYHKIIUSIMH OJTHOTO U TOTO
e apryMeHTa.

13. TpuroHomerpruyeckne PyHKIIMU ABOMHOIO apryMeHTa.

14.ITpousBoaHast CyMMbI ABYX (DYHKIIHIA.

15. Berurciienrne BEpOsITHOCTH MPOCTOTO COOBITHS.
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I'eomerpust

CaolicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.
CBoiicTBa TOUEK, paBHOYJAJIEHHBIX OT KOHIIOB OTPE3KA.
[Tpu3Haku napaienbHOCTU IPSIMBIX.

Cymma yriioB TpeyrosibHuKa. CyMMa BHYTPEHHUX YTJIOB BBITYKJIOTO MHOTO-

YTOJIbHUKA.

[Ipu3Haku napauiesorpaMmma.

OKpY>KHOCTB, OITMCAHHASI OKOJIO TPEYTOJIbHUKA.
OKpyHOCTh, BIUCAHHAS B TPEYTOJIbHUK.
KacarenbHasi K OKpY>KHOCTH U €€ CBOWCTBA.

W3mepenue yria, BIMCAHHOTO B OKPYKHOCTBD.

. [Ipu3Haku momo6ust TpEyroJIbHUKOB.
. Teopema Iudaropa.

. @opmyIIbI INIOMAAEN MTApAIIIEIOTPaMMa, TPEYTOJIbHUKA, TPAICIIUH.
13.

dopmyna pacCTOAHUS MEXAY IBYMs TOUKAMU IUNIOCKOCTH. Y PABHEHHE OKPY K-

HOCTH.

14.
15.
16.
17.
18.

[Ipu3Hak nmapauieIbHOCTH IIPSIMOM U TUIOCKOCTH.
[Ipu3Hak nmapauieIbHOCTH IJIOCKOCTEMN.

Teopema 0 MepNEeHAUKYISIPHOCTH IPSIMOUN U TNIOCKOCTH.
[lepneHIUKYJIAPHOCTD ABYX IUIOCKOCTEN.

Teopemsl 0 mapaJIEILHOCTH U NEPIIEHANKYIJISIPHOCTH JBYX IIOCKOCTEN

19. Teopema o Tpex nepHeHIUKYIsIpax.



