OueHo4YHble MaTepuanbl Npyu GopMUpoBaHUM pabounx nporpaMmm

aucumnnuH (moaynemn)

HanpaBnel-wle noaroToBku / cneymnanbHOCTb:

23.05.06 CTpounTensCcTBO XenesHbIX 4OPOor, MOCTOB U

TPaHCNOPTHbLIX TOHHENEN

Mpodunb / cneunanusaums:

OvcuunnuHa:

MOCTbI

Bbicluas maTemaTuka

PopmMupyemMbie KOMNETEeHLUN: OrnK-1
1. OnucaHue nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLUN.

MokasaTtenun n KpUTEPUM OLLEHMBAHMS KOMMETEHLNIA

Ob6bexT YpOoBHM CCHOPMUPOBAHHOCTN KOMMETEHLNI Kputepuii oueHmBaHus
OLLEHKM pe3ynbTaToB 00y4YeHus
Obyuatowuincs Hn3knin ypoBeHb YpoBeHb pe3ynbTaToB 00Yy4YeHust

MoporoBbi ypoBEHb He HWXe NoporoBoro

[MoBbILLIEHHbIV YPOBEHb

LLikanbl oueHnBaHus

KomneTeHunmn npun cgavye aKk3ameHa unu 3adveTa Cc OLLEHKOM

LocTurHyTbin
YPOBEHb
pesynbTarta
o0yueHus

XapakTepucTuka ypoBHsi COOPMUPOBAHHOCTU
KOMMeTeHUnn

LLikana oueHMBaHus
OK3aMeH unn 3a4yeT ¢
OLEHKOM

Husknn
YPOBEHb

Ob6yuvatowuncs:

-0bHapyxwun npobernbl B 3HaHWAX OCHOBHOIO y4ebHO-NporpaMmMHOro
matepuana;

-A0NyCTMI NPpUHUUNManbHbIE OWNOKN B BbINOMHEHUN 3a4aHNN,
nNpegycMOTPEHHbIX NMPOrpamMmmon;

-HE MOXeT NPOAOIIKUTL ObyYeHne WM NpucTynuTb K
npodeccuoHarnbHON AeATEeNbHOCTM N0 OKOHYaHUM nporpammMbl - 6e3
AOMNOMHUTENbHbBIX 3aHATUI MO COOTBETCTBYIOLLEN ONCLIMMNIVHE.

HeynoBneTtsopuTensHO

[MoporoBbin
YPOBEHb

Ob6yuvatowuncs:

-0OHapyXun 3HaHne OCHOBHOTO y4ebHO-NPOrpaMMHOro matepuana B
06bEMe, HeobxoaMMOM Ans ganbHenwen yyebHon n npegcrosen
npogeccnoHanbHON OeATeNbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN, NPeayCMOTPEHHbIX
nporpamMmmom;

-3HaKOM C OCHOBHOW nuTepaTypow, pEKOMEeHA0BaHHON paboyen
NporpaMmmon AUCLMMNIUHBI;

-00MyCTWIT HETOYHOCTM B OTBETE Ha BOMPOCHI 1 MPU BbINOSIHEHUU 3a4aHWI
no y4yebHO-NporpamMmHOMy mMaTepuany, Ho obnagaet HeoOXoAMMbIMU
3HaHMAMU NS UX YCTPaHEHWS MoA, PYKOBOACTBOM npenogaBaTensi.

YpoBsneTBopuUTErbHO

[NoBbILLEHHbIN
YPOBEHb

O6yuvatowuncs:

- 0BGHapyXun nNomnHoe 3HaHue y4ebHO-NPOrpaMMHOro MaTtepvana;
-yCMEeLIHO BbINOMHWI 3a4aHus, NpegycMOTPEHHbIE NPOrpamMMONn;

-yCBOMIT OCHOBHYIO NMTepaTypy, PEKOMeHAOBaHHY paboyen
NporpaMmmon AUCLMMNIUHLI;

-roKasarn cuctemMaTMyeckuin xapakTep 3HaHUIM y4ebHO-NPorpaMMHOro
matepuana;

-CNocobeH K CaMOCTOSATENbHOMY MOMOMTHEHUIO 3HAHUIN N0 y4ebHo-
nporpaMMHOMy Matepuany 1 o6HOBMNEHMIO B Xo4e AanbHenwwen y4ebHom
paboTbl 1 NpodeccnoHanbHON OeATENBHOCTH

Xopouo




Bbicokuin
YPOBEHb

Obyuatowumincs:

-0BHapy>Xun BCECTOPOHHUE, CUCTEMAaTUYECKNE 1 FNyDOoKMe 3HaHMS
y4yebHO-NporpamMmHoOro matepuana;
-ymeeT cBO6OAHO BbINOMHATL 3a4aHus, NpegyCMOTPEHHbIE NPOrpamMmmMon;
-O3HaKOMMIICS C AOMNOSNTHUTENbHOW NUTEpPaTypPOu;
-yCBOWIT B3aMMOCB$I3b OCHOBHbIX MOHATWMI OUCUUMIVH U NX 3HA4YeHne Ans
nprobpeTeHus npodeccuu;
-NposiBUN TBOPYECKNE CMOCOBHOCTU B MOHUMaHUKN y4ebHO- NporpamMmMHOro

maTtepuana.

OTnunyHo

LLIkanbl oueHMBaHUA KoMneTeHummn npu cgayve 3adverta

HocTurHytein

XapakTepucTika ypoBHS ChOPMMPOBAHHOCTU KOMMNETEHLMM

LLikana oueHMBaHus

YPOBEHb
pesynbTata
obyyeHus
Moporosbii Obyuatowuincs: 3auTeHo
YPOBEHb - o6Hapyxun Ha 3a4eTe BCECTOPOHHME, CUCTEMATMYECKNE 1 rnybokme
3HaHMSA y4ebHO-NporpamMmMHOro MaTepuana;
- gonycTtun HebonblUMe yNyLeHNs B OTBETaxX Ha BOMPOChHI, CYLLECTBEHHbIM
06pasoM He CHUKalLmMe UX KayecTBo;
- JOMYCTWI CyLLEeCTBEHHOE ynyllleHMe B OTBETE Ha OAWH M3 BOMPOCOB,
KOTOpOE 3a TeM ObIfIo yCTPaHEHO CTYAEHTOM C MOMOLLbIO YTOYHSIHOLLMX
BOMNDOCOR:
Hwn3kumn Obyvatowuics: He 3auTteHo
YPOBEHb - JONYCTUN CYLLECTBEHHbIE YNYyLLEHNSI NPU OTBETaxX Ha BCE BONPOCHI
npenogaeaTtens;
- 0bHapyxwun npobenel 6onee yem 50% B 3HAHUSIX OCHOBHOMO y4ebHO-
nporpamMmHoOro maTepuvana
MnaHupyembii CopepxaHue LiKanbl oueHUBaHUs
YPOBEHb OOCTUTHYTOrO YPOBHS pe3ynbTata o0yyeHust
pesyrbTaros HeyoosnetBoputensHo |  YOoBReTBOPUTENBHO XopoLuo OTnnyHo
0CBOEHNs He 3auTeHo 3auyTeHo 3ayTeHo 3auyTeHo
3HaTb HecnocobHocTb O6yvatowuiics Obyvatowuics Obyvatowuics
oby4atoulerocs cnocobeH OeMoHCTpupyeT OeMOHCTpupyeT
CaMOCTOATENBHO CaMOCTOATENBHO CMOCOBHOCTb K CMocoBHOCTbL K
NPOAEMOHCTPUPOBATL | MPOAEMOHCTPMPOBATE | CaMOCTOATENBHOMY CaMOCTOATENbHOMY
Hanuyve 3HaHu Npu Hanuyve 3HaHu npu npUMeHeHuo NPUMEHEHUIO 3HaHUN B
peLleHnn 3agaHuin, peLleHnmn 3agaHui, 3HaHMIN NpK Bblibope cnocoba

KoTopble 6binn
npeacTaBreHbl
npenogasatenemM
BMecCTe ¢ 0b6pasLom
UX peLleHms.

KoTopble Gbinu
npeacTaBreHbl
npenogasatenemM
BMECTE C

06pasLoM UX peLleHus.

peLleHnn 3agaHun,
aHaJTI0OTNYHbIX TEM,
KOTOpble NpeacTasnss
npenogasaTenb,

1 npu ero
KOHCYNMbTaTUBHON
nogaepkke B Yactu
COBPEMEHHbIX
npobnem.

peLUeHNs HEN3BECTHbIX
WU HEeCTaHOAPTHbIX
3agaHnn n npu
KOHCYNbTaTMBHOM
noaaepxke B 4actu
MeXaUCUNNINMHapHbIX
CBSA3eN.




YMeTb OrcytctBHE Y Obyuatowumica Obyuatowuiica O6yuatowuincs
obyvatowerocs OeMoHCTpupyeT NpogeMOHCTpupyeT OeMOoHCTpupyeT
CaMOCTOSATENTbHOCTU B | CaMOCTOSITENIbHOCTb B CaMOCTOSATENbHOE CaMOCTOATENbHOE
NPUMEHEHNN YMEHUA N0 | NPUMEHEHUN YMEHNI npUMeHeHNe YMeHNN npUMeHeHne yMeHuin
NCMNOMb30BaHWI0 peLleHns y4ebHbIX pelleHns 3agaHun, | peLleHnst HEU3BECTHbIX UK
METOAOB OCBOEHMS 3agaHui B NOJSTHOM aHanornm4yHbIX TeM, | HecTaHAapTHbIX 3ag4aHun U
y4ebHOM OUCUUNMVHBI. COOTBETCTBMM C KOTOpble NpeacTaBnssn NPV KOHCYNbTaTUBHOM
obpasLom, npenogasarernb, NOoAAEpPXKKe npenogasaTens
OaHHbIM nnpuero B 4YacTun
npenoaaBarternem. KOHCyﬂbTaTMBHOVI MeXxXancumnimHapHbIX
noagepxke B 4actu CcBs3EN.
COBpPEMEHHbIX
npobnem.
Brnapetb HecnocobHocTb Obyuatowmiica Obyuvatowwuiica O6yuatowuincs
CaMOCTOSITENbHO OEeMOHCTpupyeT OEMOHCTpupyeT OEMOHCTpUpyeT
NPOABUTb HaBbIK CaMOCTOATESJIbHOCTb B caMocCToATEelNbHOE caMocToATelnbHOE

peLleHns NoCTaBreHHOMN
3aja4yn Nno cTaHaapTHOMY
0o0pasuy NOBTOPHO.

NPUMeHeHUN HaBblka Mo
3agaHnamMm,
peLleHne KOTopbIX GbIno
nokasaHo
npenogaeartenemM

npuMMeHeHne HaBblka
pelleHns 3agaHunin,
aHamnornyHbIx TeMm,
KOTOpble NpeacTaBnsn
npenogaearerb,

W nNpu ero
KOHCYIbTaTUBHOWN
noaaepke B Yactu
COBPEMEHHbIX
npobnem.

NpPUMEHEHNE HaBbIKa
peLleHns HEM3BECTHbIX U
HecTaHO4apPTHbIX 3a4aHUA K

NPV KOHCYNbTaTUBHOM
noaaep)kke npenogasaTens

B YacTu

MEXANCUUNINHAPHbIX

CBsi3eMn

2. MepeyeHb BONPOCOB M 3aay K 3K3ameHaM, 3a4eTaM, KypCOBOMY NPOEKTUPOBaHUIO, NaGopaTOpPHbLIM 3aHATUSAM.

MprMepHbIN NepeyeHb BOMPOCOB K 3a4eTy (9K3aMeHY)
KomneteHuwns OMK 1:
Ilepevtit cemecmp  (Ix3amen)

©CoNoOR~WNE

10. Bropoii 3aMe4aTeNbHbli npeien.
11. HenpepriBHocTh (yHKIMKM. CBOMCTBA HeNpepbIBHBIX GyHKIMHA. Kilaccndukanus Touek pa3psisa.
12. Tuddepenuman ¢pynkuun. CpoiicTsa.
13. IIpoussoauas pyuHkiwu. OCHOBHBIC TEOPEMBI O TIPOU3BOIHBIX.

14. IIpoussonHas GpyHKIMK. BEIBOA IpoM3BOIHON QYHKIHH Y =sin X

15. O6patHsie TpuroHomerpudeckue Gyukun. JuddepeHupopanme.
16. 'nnep6ommueckue ¢pynkuun. Juddepenunposanue.
17.TTapamerpudeckas GpyHkuus u e€ auddpepeHIUpOBaHE.

Bropoii cemecTp (3au4er)

1Teopemst Poinst u Jlarpamxka.
2.Teopema Koru. Ipasuio Jlomurans.
3.®opmyina Teiinopa.

4 MOHOTOHHOCTh QYHKITUH. Y CJIOBHE BO3pacTaHus (QyHKIINH.

5.0kcTpemyM pyHKIMH. HeoOXoaumBble U JOCTATOUHBIE YCIOBUS SKCTPEMyMa.
6.BeImyKki0CcTh ¥ BOTHYTOCTH KpUBOH. Touku neperuda.

7.AcUMNTOTHI.

8.Murepnionuposanue. MaTepnonsionnslii MHOro4IeH HetotoHa n Jlarpamka
9.DyHKIMI HECKOJIBKIIX IIEpEMEHHBIX. YacTHbIE IIPOBBOHBIE.

Omnpenenurenu 2 u 3 nopsinka. CBoiicTBa (0HO J0Ka3aTh). BrrancieHnue onpeaenuTenel BEICIINX MTOPSIKOB.
Martpuupl, gevictus ¢ HumMu. O6patHas Matpuna. Perenne cucteM JHHEHHBIX YpaBHEHUH MaTPHYHBIM CIIOCOO0M.
CkansipHoe npousBesenue. CBONCTBa.
BexropHoe npoussenenue. CBoHCTBa.
CwmemranHoe npousseneHue. CBoicTBa.
KommnekcHsle uncna.

IonspHas cuctema koopauHat. CBA3b NPSIMOYTONBHON U MOIAPHON CHCTEMaMU KOOPUHAT.
[Mpenen ¢pynkuyun. OCHOBHBIE TEOPEMBI O MpeZesax.
. IlepBblil 3aMedaTeNbHBIN IPEIE.




10. Tonsbiii muddepertman OYHKIHI HOCKOJIBKHX IIEPEMEHHBIX.
11. TTpon3BOIHBIE BBICIIHX TIOPSIIKOB.
12. Tnddepenrmpopanme CIOMKHOMN 1 HSSIBHOH (DYHKITHHL

13. DkerpeMyM (hYHKIMN IBYX TTEPEMEHHBIX.
14.. IlepBooOpa3Hast. TeopeMa 0 MHOXKECTBE BCEX TIEPBOOOPA3HBIX (JIOKA3ATENBECTBO).

15..HeorpenenenHsrit narerpait. CBOMCTBa HEONPEIENICHHOTO MHTerpaia (I0Ka3aTeIbCTRO).

16. Tabmiia HeonpeIeNeHHBIX HHTErpasioB. BIBo st a5ieMeHTapHBIX (DYHKLUH.

17. 3ameHa niepeMeHHOH B HEOTIPE/IENICHHOM HHTErpajie.

18. NuTerpupoBaHue 10 YacTsIM B HEOIPEIEIIeHHOM MHTerpaie. OCHOBHBIE KJIaCChl HHTETPUPYEMBIX 110 YacTSIM (YHKIHH.

19. MuTerpupoBaHye KBaJPAaTUYHBIX TPEXWICHOB.

20. VrrerpupoBaHye paroHaAIFHBIX Apodeit. [Tpocretime npob. Paznorkerre mpaBIiIbHOM [poOu Ha POCTHIE APOOH.

21. VaTerprpoBaHiie NppalFiOHAIGHBIX BRIpaKeHHIH. BIHOMIABHBIE TOICTAHOBKH.

22. YHUBEpcabHast TPUTOHOMETPIYECKast TOJICTAHOBKA. YacTHbIE TPUTOHOMETPHYIECKUE TTOZICTAHOBKHL

Tpernii ceMectp  (IK3aMeH)

1. Onpenenennbii mHTErpai. I eomerprreckwii cMbIcit. CBOICTBA ONPEIeIICHHBIX HHTETPAIOB.

2..VHTerpan ¢ niepeMeHHbIM BepxHUM TipezienioM. dopmysa Hetotona-JleliOHuIa (oka3aTenbCTBo).

3. 3aMeHa epeMeHHOH 1 MIHTETPUPOBAHKE T10 YacTsM B OIpEZIeTICHHOM UHTErpajie.

4. Berurcrnienvie roraieit iockux ¢puryp.  JliHa gyrv KpuBoit.

5. HecobctBennsie unterpansi | u Il poza.

6./1BOiHOI MHTETpaJl ¥ ero CBOICTBA. BhIuKCciieHne B 1eKapTOBBIX KOOPJMHATAX ITyTEM CBEICHHS K IByKPaTHOMY UHTETPaIy.
7.00bIkHOBeHHBIE AudepeHaipabe ypasHenus. Jnddepennuanpusie ypaBHenus | mopsaka. M3oxnuuel. 3agaya Komm. Teopema
CYIIECTBOBAHUS M €IMHCTBEHHOCTH perreHns 3anaun Komm. OcoOble pemenust.

8. uddepennmanpapie ypaBHEHHUS € pa3AeIAIOIINMECS TepeMeHHbIMI. Oco0bIe pereHusI.

9.0nuaO0pOAHbBIE tnddepeHnnanbHbIe ypaBHEHHS 1 -T0 MOpsAAKa U MPUBOASIINECS K HIM

10JIuneiinsie quddepeHnnanpHpe ypaBHEHHS IIEPBOTO  MOPsIKa, ypaBHeHUs beprymm.

11. Inddepenimanpabie ypaBHEHHUS BBICIINX HOPSIKOB, JOMYCKAIONINE TIOHHKCHNE MTOPSIIKA.

12 .JIuneitHbie muddepeHraIbHbIe YPaBHESHUS BTOPOTO MOPSIIKA C TOCTOSIHHBIMA KO PHUINECHTAMH: 00IIast TEOpHsl.
dyHIaMeHTalIbHas CUCTEMa PELIeHUH.

13.Pemienne oTHOPOIHBIX JIMHEHHBIX nuddepeHanbubX ypaBHeHus || mopsiaka ¢ nocTossHHBIMU Ko duireHTamH.
14 PemieHne HEOAHOPOAHBIX JIMHEHHBIX AU depeHInanbHBIX ypaBHeHui || mopsiaka ¢ mpaBoii 4acThlo CrIEHaNbHOTO BHIA.
15.Mertop Jlarpamka - BapHalUH MPOU3BOJBHBIX TTOCTOSHHBIX.

16.ITonsiTHe O KpaeBbIX 3a1a4ax.

17.CucteMsl TUHEHHBIX TH(GepeHINATFHBIX YPaBHEHUH ¢ IIOCTOSHHBIMA KO3 (QUITHEHTaMH.

Yemeepmulii cemecmp (IK3amen)

1. DnemeHTH KOMOMHATOPHUKH. AnreOpa coObpTHil. CydaiiHbeie coObITHA. Jl0CTOBEpHBIC, HEBO3ZMOXKHBIE COOBITHA. BUIBI clydaliHBIX
COOBITHH.

2. OTHOCHTENbHAS YacTOTa. AKCHOMBI TEOpPHHU BeposiTHOCcTeH. Kitaccnueckoe onpesiesieHne BEpOSTHOCTH.

3.YcioBHas BEpOSATHOCTE. BEeposSTHOCTH pOoU3BeIeHHS COOBITHI.

4.He3zaBucumbie COOBITHS. BEpOATHOCTh MPOU3BEICHNS HE3aBUCUMBIX COOBITUNA. BEpOATHOCTD MOSIBIIEHUS XOTS ObI OTHOTO COOBITHSI.
5. TeopeMbl CII05KEHUS BEPOSTHOCTEH.

6.®@opmyia nonHoM BeposiTHOCTH. Dopmyna belieca.

7.11oBropHsble ucnbitanus. ®opmyna bepryiu. @opmyisl Jlannaca. 8.@opmyna Ilyaccona.

8. luckperHsle ciryyaitabie BennuuHsl (JICB). 3axons! pacnpenenerus J{CB.

9.bunomMuanbHbIi 3akoH pactpeneienus JCB. @ynknus pactpenenenus [JCB.

10. Marematnyeckoe oxkunanue M(X) JICB. CaoiictBa M(X).

11. dAucnepcus A(X) ACB. CpoiictBa nucnepcun. CpeqHEKBaIpaTHIeCKOEe OTKIOHESHHUE.

12. JIByMepHble cilydaiiHble BeIMYuHbl. YucioBsle xapakrepuctuku. KoBapuarusi.

13.HemnpepriHbIe cirydaitabie BenmauHbl (HCB). @yakuus pacnpenenenns HCB, coticTa.

14.I1notHOoCTh pacnpeaeneHus BepositHocteit HCB. CoiictBa. BepositHocTs nonananus HCB B 3agaHHblil UHTEpBAI.
15.3akon paBHOMepHOro pacnpezneneHuss HCB.

16.HopmansHsrii 3akoH pactupenenenuss HCB.M(X) u JI(X). I'paduk ¢pyHKINN IIOTHOCTH pacnpeieleHusl BEpOSITHOCTH.
17.BeposITHOCTH MONIaaHus HOPMAITLHO pacTpeeIeHHOM CIyJailHON BETMUMHBI B 3aJIaHHBIH UHTEPBAJL.

18. BeposSTHOCTh OTKIOHEHHUSI HOPMAJIBHO PACIIPENCTICHHON CIIy9aiiHON BeNMIUHBI. [IpaBUIIo TpeX CUTM.
19.1TokazarenpHOE pacnpeneneHrne HCB.

20.CraTucTHyecKie OIIEHKH IapaMeTpoB paciperenenns. IHTepBaIpHbIe OICHKH. JJoBepUTEIbHBIE HHTEPBAIBI IS OLIEHKH
MaTEMaTUYECKOTO OKUAAHUSI HOPMAJIBHO PAacIpeeNIeHHON ClTyyaiiHON BEITHYUHBI.

21.CraTucTHdeckas IpoBepKa CTaTUCTUYECKUX TUITOTE3.

22. DneMeHThl TEOPUU KOPPEISAIHH.



IIpuMepHbIC MPAKTHYECKUE 3a1a4n (3aMaHus) U CUTyallul
Kommerenums OITK-1:

1 cemecmp
3 2x
1. BBMUMCTUTD IPENEN: |jy, X~ 3x+5 lim &~ 1
x->n 8x? +5x2 -1 x>0 x*
. 3i+5 - -
2.Bumonuuts aeiictsus (i + 3)° — = . Haiitn Bce 3nauenns kopus 3/i—1,  3/8i.
I+1

3. JlaHBI BEKTOPHI §=3i- 5)—7k n Bj{ll—4} Brruncnute g xb , g . t_) , ‘g X 6‘ , HAIITH yroa MeX1y BEKTOpaMH, SIBJISIOTCS

JIM BEKTOPBI KOJUITMHEAPHBIMH, TIEPIECHIUKYIApHEIMU?  Haliti niiHy BekTopa g —2b

4Tloctponts manm: X2 +2y2 —2x+4y =0, x2 -2y2 —2x+4y =0, X +y’—-x+2y=0, Xx+y>+2y=0

6 2 6 2 3
5. Beaucaurh L2 6-5); Lt 1-5 2|2 | (2 -1 2)12-3-4|;
1_5'[28) 4200 3lo) 1.2 0]
2 7 1 7-5 -
1 -1 5
-4 7
9 7-2

6. IlomoOparth A Tak, 4TOOBI CHCTEMA ypaBHEHHI UMeJIa PelICHIE Xy + 2%, — Xg + 4%, = 3

X1+7X2 —4X3 +11X4 :7\4

2 cemecmp
1.Haiiti Touku skcTpeMyma GyHKUMH Y = (2X + jl_)2 (2x — 1)2, y= 0, 25(3X2 + X3) -5,
. 5X 2X +7 3 a2
2. BEIYHCITUTH MHTETPAIIBI: J xe>"dx = dx J.COS 2xdx. ISII’] 3xdx
X% +2x+20
3 cemecmp

1.Pemutsh ypaBHeHue: Xy' = y2; (1+ x2 )y' = sin2 y;
2.Pemnth ypaBHEHUS MPH 3a/1aHHBIX HAYAJIBHBIX YCIOBHSAX: y" + 5y' — 6y =0 y( O) =1, y'( O) =2
3. Pemmts ypasuenue: y// — 4y = x? + 3x+e3*.
4.0npe/ienuTh, B KaKMX TOYKaX KOMILIEKCHOI miockoctd Gynkuus @ =SIN(1Z +1) wnmeer npoussoanyro. Haiiti nponssomyro i
9THUX TOYKAX.

4 cemecmp

1.B rpynme 20 crynenTtos, u3 HuX 12 nmapreii, Haiitu BeposSTHOCTB TOTO, YTO U3 5 HayAady BEIOpAaHHBIX CTYICHTOB TPOE MapHEH.
2. BeposTHOCTb Monajanus B MUIIEHb ITpy oaHOM BbicTpese 0,9. HallTu BeposSTHOCTh TpeX MOonaJaHui Mpy IATH BBICTPENax.
3.BeposTHOCTH TOTO, Y4TO B TCUCHHME OJJHON CMEHBI BO3HUKHET Hemojaaka ctanka 0,05. HaiiTk BepOsITHOCTB TOTO, YTO 3a TPH CMEHBI HE
MIPOU30UIET HU OJHOW HETIONAKH.
4.Urpok HaOpackIBaeT KOJIbIa Ha KOJIBILIEK, BEPOSITHOCTH yAa4yu 1pu 3ToM paBHa 0,1. HaliTi BeposATHOCTB TOTO, YTO U3 IIECTH KOJIEI] He
KOJIBIIIEK TOTAIyT TOJBKO /1B
5. Jlan 3aKkoH pacripeznenenus ciydaiiHoi sennuunsl X. Haiitu [I(x), M(x), F(x), M(2x-4), [1(4x+1)
X 1 3 4 6
P 01 102 |05 |p
6.Haittu M(x), J(x), A, F(X) (umu f(X)) mo 3amannoi ¢yHKINEM pactupemeneHusi (MIOTHOCTH PacIpeesieHus BEpPOSTHOCTEH)
BEPOSATHOCTD MONAJaHUs CITy4ailHOW BeNUYUHBI B nHTepBai (-1;0,5)

JO, Xx<0
F(x)={Ax?,0<x<1



O6pa3eL, 3K3aMeHaLMOHHOro buneta 1 cemectp

JlaTbHEBOCTOYHBIN TOCYIaPCTBEHHBIA YHUBEPCUTET ITyTSH COOOIICHHUS

Kagenpa OK3aMeHaIMOHHBIN Ouet No «YTBEPXKAAION
(x902) Beiciias MaTeMaTHKa 10 JUCIUIUTHHE 3aB. katheapon
1 Bricmias MaTematuka BuHorpaposa IN.B., ao-p ¢us.-
ceMecTp, YIeOHBIH o HNTC Cuemmnansaoctsb 23.05.06. MaT. HayK, OOLEHT
Komnerennus OITK-1 « »_ 20
x% —49

1.BBIUMCIUTD pee: fjy, - X =49
X7 X2 —x—42

2 IToctpouts muami0 X2 +10Xx —3y? +12y =3

3. [IpousBoanas pyukmuu. BeiBoa mpon3BoiHON GYHKIIUK Y = SinX.

4. Jlanbl Bextopbl & =m +2h U b = 2m - 3K . Haiitu npg(2<'§+ b), ecn \r‘ﬂ\ =4, \r}ﬂ =3, (rﬁAﬁ) =z

4
X1 +5Xy +4X5+3%X, =1

5.HccnenoBars cuCTEMy U PEILIUTH, €CIIU OHA COBMECTHA

5X;+3X, +8X3 + %X, =1

3 cemectp

denepanbHOE rOCyIapCcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIEr0o 00pa3oBaHUs
«anpHEeBOCTOUHBIN TOCYIAPCTBEHHBIM YHUBEPCUTET IyTeH COOOIICHUD

Kadenpa «Bricuras 3K3AMEHAIIMOHHBIA BUJIET Ne 11 | YtBepikaaio o -
. ST FZ
MaTeMaTHKa», 3 CeM. 1o JMCUUIUIMHE Briciias maTremaTrka 3aB. Kadeapoi =
2020/2021 yu.r. HUTC CneunansHocts 23.05.06. Bunorpanosa I1.B.
Koctuna I'.B. Komnerennus OIIK-1 «16»  nexabps 2020

1. Pemnts ypaBnenue: Xy'=(y+6)
2.Pemmts ypaBuenue y"—8y’'+12y =0 npu 3amaHHbIX HadaneHeX yenosuax Y(0) =0, y'(0) =-1

_Pus  _ong

An+3 Px_n

X+3

2 -
3. Peumnrts ypasuenne X~ +91=0. 4. Haiitu x, eciu:

5. Meton Jlarpanxa pemieHust HeOHOPOAHOTO JIMHEWHOTO AU PepeHInaIbHOr0 ypaBHEHUS.
6. Pemuth ypaBHEHUE xy/ -2y = x3C0SX 1w 3a[aHHBIX HAYATBHBIX YCTOBHAX vl x=72_r =T.

MpumeyaHue. B Kaxaom ak3aMeHaUMOHHOM BuneTe JoSKHbI MPUCYTCTBOBATL BOMPOCHI, CNIOCOBCTBYHOLLNX
dhopMMpOBaHUIo y 0byYatoLLerocsi BCex KOMNeTEHLUMI Mo AaHHOW AUCLUUNIHE.

3. TectoBble 3aganus. OueHka Mo pe3yJIbTaTaM TeCTHPOBAHMSA.
IIpumepHsble 3a1aHus  TecTa

3aoanue 1.
Vkaxute Bce CBOMCTBA MOCJIE0BATEILHOCTEM.
M BeckoHeUHO Maas OCIeN0BaTEIBHOCTS OrpaHUI€eHa.

M Ecmu {an} OECKOHEUHO GOMbIIast MOCIEN0BATENBHOCTD, TO { 1 } GECKOHEYHO MaJias OCIIeJ0BATEIbHOCT.
an

1

|Z, ECJ'[I/I {an } 6CCKOHGLIH0 MaJiasd 1ocCJ€a0BaTCIbHOCTh, TO —_— - 6CCKOHCLIHO 60J'H)Hlaﬂ I1I0CJIEJOBATCIIBHOCTD.

an
|Z, HpOI/I?)BC,HCHI/IC 6CCKOHC"IHO Maﬂofz'l IIoCJae10BaTCJIBHOCTHU HaA Or‘paHI/IquHyIO IoCJae40BaTCIIbHOCTH €CTh 6CCKOH6‘IHO MaJjiast
I10CJI€A0BATCIIBHOCTD.




O TIpoussenenne GECKOHEYHO MAJIOH MOCIIEI0BATEIBHOCTH Ha OECKOHEYHO OOJIBIIYIO TIOCIEI0BATEIBHOCTE €CTh OECKOHEUHO
0oJIbIIAs [TOCIIEN0BATEILHOCTD.

™M Ecim {an } - MOCTOSIHHAS U OECKOHEYHO Majtas oCJICA0OBATCIIbHOCTD, TO an = 0.

3aoanue 2.
VYxaxkure Bce criocoObl 3a1aHus PYHKIHH.

rpadudeckuii
AHATIMTUYECKUN
TaOIUYHBINA
YCTHBII
reoOMETPHYECKUI

NN

3aoanue 3.

Haiinure oGnacte onpenenenus GyHkuun y— \/9_7 +lg
M [-3-1)v (2;

U (—o0; =3]u[3#cc

O (-3-1u (2;

O [-3-1uv [2;

X+1
vl

3aoanue 4.
BrruncinTe npeaessl.

lim X —3x-2

X—>2 X3_8

lim Yx? +5-3Yx2 +1
o2 8xt +2 =X +1
Iirn(n+2)!+(n+1)! 1
noo (N4 2)—(n+1)!

[ X _3x2+x+2j ©

S h~Mlw

lim

X—0

Xx+1 X

I +1-1 4

lim——
OUXP +16 -4

3aoanue 5.
Bribepute BepHbIil BApHAHT OTBETA.
1-2i

Ecmm 7 = ,t0 Re Z papna:

lo-1
1
-2

oogd
N

3aoanue 6.
Bribepure BepHBIif BApHAHT OTBETA.
2
Ecmun 7 = ,10 Mz pasna:
1-i

M -1

01

o 2

0 -2

3aoanue 7.

ITocnemoBaTebHOCTD ASHCTBHIA AJIs1 IPOBEPKH CYIIECTBOBAHUS MPOU3BOAHON ()YHKIIMKA KOMILICKCHOTO MIEPEMEHHOIO B TOYKE:

1: Haiiti nelicTBUTENbHYIO 1 MHUMYIO YacTH (QYHKIIHH



2: HaiiTu yacTHBIC IPOU3BOTHBIC ICHCTBUTEIILHOW M MHUMOU YacTel (yHKIIUU
3: 3amucars cucTeMy ypaBHeHH# -  ycioBue Kormm-Pumana st maHHON QyHKIHM
4: OnpenenwTs, SBISETCS JH JaHHAS TOYKA PCIICHHEM CHCTEMBI

3aoanue 8.
BriOepute BepHBIi BApHAHT OTBETA.

Venosust Konm-Pumana st QyHKIAH f (Z) = U(X, y)+ iV(X, y)

m u_ov. u__ v
ox oy oy  ox

u_ov.oau_ v
ox ox oy oy
u_vo oo
oy oy ox X
[ 8u=8v_ ou  ov

x oy oy o

3aoanue 9.
BcraBbTe MpoIyIEeHHbIH TEPMUH.
Bcsikoe penienue muddepeHimansHOro ypaBHeHHs EPBOro NOPS/IKa, MOTyYaloIIeecs U3 00IIero peleH s IpYU KOHKPETHOM 3HAUeHUN

KOHCTAHTBI HA3bIBACTCA peUICHUEM.
Hpaguﬂbele eapuarmsl omeema: IIEICTH#$#; YaCHBIM,

O

O

3aoanue 10.

Bribepute BepHBIH BapHaHT OTBETA.

OO0mmit naTErpan 1udQepeHHanbHOr0 YpaBHEHUS 4yy' —3x?% =1 umeer Bux:
M 2y*-x*-x+C=0

3

O yZ—X——5+C:O

3 3
O 2y +x*+x+C=0
O y"-2x*-2x+C=0
O y?*=2x*+2x+C
3aoanue 11.

[MTocnenoBaTenbHOCTD ASHCTBUIT IPH MHTETPUPOBaHNK U depeHIHaIBHOrO YpaBHeHUs BToporo nopsaka suaa F(y,y',y")=0, He
COJIeprKallero He3aBUCHMON TIEpEeMEHHOM:
1: Beibepute y B KauecTBe HE3aBUCHMOW MEPEMEHHO;

2: BBenuTe MoICTaHOBKY y': Z= Z(y);
3: Beipasure y” uepes z U y;

4: Tloncrassre Y =2 ¥ HaiiICHHOE y" B HCXOJHOE YPABHCHHE;
5: Pemmre muddepennmansroe ypasuenne  F(y,z,zz") =0;
6: 3aMeHHTE B OOIIEM PELICHHH 7 = oy, C;) HA ¥

7:Haiinute obiee peenne 1nQphepeHInaNbHOr0 YpaBHEHHS ¢ Pas/elOLMMHCS IEPEMCHHBIMU  y'= p(y,C;) -

3aoanue 12.
BriOepute BepHBII BApHAHT OTBETA.

Ob6mee pemenne 1uhHEepeHIUATFHOTO  YPaBHEHUS y”: 3SiN3X+ 2 umeer Bux:
1.
M y=-§S|n3x+x2 +Cy x+C,

O y:-l§COS3Xl-X2 +Cyx+Cy



2

U y:lgsin3x+§ +C x+Cy
o 1 x?

y—70033x+?+clx
3aoanue 13.

BaeauTe npomynieHHOE YHCIIO.

Jnbdepenunansroe ypasunenne (K2) y'"+(k8) y'-4y=(k 'EI.)X5 SBIAETCS HEOHOPOJHBIM JIMHEHHEIM ypaBHEHHEM

TIEPBOTO TOPSIKA, €A K - 9HCII0

3aonue 14.

VkaxuTe npou3BoaHyro ¢pyHkuun f(X)=(x+3)sinx
O f'(x)=(x+3)cox O £'(x)=(x?/2+3x)cosx
O f(x)=cox M f'(x)=sinx+(x+3)cox
3adanue 15.

HaiiziiTe Bce 3HAYCHHS 4, IPH KOTOPBIX HepaBeHCTBO F(X)<0 He MMeeT AeiicTBHTENbHBIX peurennii, ecmu f(x)=ax’ + x° - 1

M (0,+00) O (—,0) O [0,+) O (—o0,0]
3aoanue 16
i X =acost 0<t<”
afiinTe MPOU3BOAHYIO (YHKITIH y = bsin t ectn USTS E
' b ’ b , a , a
M y'(X)=——ctg" O y'(x)=—-—tgt O y(x)=—6tgt O y(x):—Bctg1
a a

3aoanue 17

2
Haiitu yros, 06pa3oBaHHBIN KacaTeabHOM Kk mapabone Y = X° — 3X+5 Brouke M(2;3) ¢ ocwro abcrmcc.

3aoanue 18
IMpousBoaHas ¢pyukipu y=f(X) umeer Bun y’=10x-7. Haiiaurte TOUKy, B KOTOPO#l (QYHKIIMS MPUHIMAET HAUMEHBIIIECE 3HAYCHHE

3aoanue 19

W3 Bcex mpsAMOYTOJIBHUKOB, TUIOIIAAb KOTOPBHIX paBHA 9 (CM. KB), HAWTH NPSAMOYTOJIBHUK C HANMEHBIINM IIEPUMETPOM
M KBaapar co CTOPOHOM 3 cM
U npsMoyroibHHUK O cTOpoHaMu 4,5 cM u 2 cM
U npsMoyrosbHHUK cO CTOpoHaMu 18 MM u 5 MM

3aoanue 20

BriOepute BepHBII BApHAHT OTBETA.

[Mon morpy3Ky moaaHsl IIATPOPMa, TIOITYBArOH M KPBITHIH BaroH. [ py30mo/beMHOCT IIaT(HOPMBI UCTIONB3YETCS ¢ BEPOSTHOCTEIO (0,9,
monyBarosa - 0,8 u kpsiToro Barona - 0,7. Torzma BeposSTHOCTB TOTO, YTO IPYy30MOIBEMHOCTD BCEX TPEX BArOHOB OYJIET UCIIOJIb30BaHA
MIOJTHOCTHIO, PaBHA

M 0,504 1 0,092 1 0,014 1 0,398
3aoanue 21

CooTBeTcTBHE MEXKAY (POPMYIIOH U ee Ha3BaHHEM

Teopema 0 BEpOATHOCTH COBMECTHOTO MOSIBJIEHUS JIBYX P( A- B) = P( A) . PA ( B)

COOBITHH

Teopema 0 BEpOATHOCTH MPOU3BEIECHUH JABYX HE3aBUCUMbIX P( A- B) = P( A) . P( B)

coObITHI

Teopema 0 BEpOSTHOCTH MOSBICHUS XOTS OBl OJTHOTO COOBITHS P(A)=1-q,-9,....-q,,

rae g, = P(A1), 0, = P(A2),...,q, = P(A)



3aoanue 22
BBeauTte oTBET YHCIOM B ACCATUYHON 3aITHCH.
JlaH 3aK0H pacrpeeieHus AUCKPETHOM ciiyyaiinoil Beamunnasl X . Torma 3HaYeHHe BEPOSITHOCTH Ps PABHO ...

Xi 1 2 3 4 5

pi 0,14 0,28 | 0,17 0,32

MonHbIN KOMMMEKT TECTOBLIX 3a4aHWI B KoprnopaTuBHoM TecToBor obonovke ACT pasmelleH Ha cepBepe YUT OABIYTIC, a
Takke Ha canTe YHuBepcuteTta B pasgene CO [OBI'YIC (obpasoBaTtenbHasa cpeaa B NMMYHOM KabuHeTe npenogasartens).

Ob6bekT MNoka3aTenu oueHnBaHUA Ouehka peisﬁzsgfos
OLIEHKM pe3ynbTaTtoB 06y4YeHus 0ByueHIs
60 6annos n meHee «HeynosnetsoputensHO» Hu3kuin ypoBeHb
74 — 61 6annos «Y[00BNeTBOpUTENBHO» [MoporoBbin ypoBeHb
OGyuarowmiica 84 — 77 6annoBs «XopoLuo» MoBbILLEHHBIR YPOBEHB
100 — 85 6annoB «OTnnYHO» Bblicokunii ypoBeHb

4. OueHka oTBeTa obyyvalollerocs Ha Bonpochbl, 3agavy (3agaHue) ak3aMeHaLMOHHOro 6uneTa, 3aveTa,
KypPCOBOIO NPOEeKTUPOBaHMUsI.

OueHka oTBeTa oby4aroLLerocsi Ha BONpocChl, 3agavy (3agaHune) ak3aMmeHaunoHHoro obunera, 3aveTta

CopepxaHue LwKanbl OLeHMBaHNs

BnemeHTbl oleHrBaHus | HEYAOBNETBOPUTENBLHO | YAOBNETBOPUTENBHO Xopouo OTnunyHo

He 3auteHo 3a4yTeHo 3a4yTeHo 3a4yTeHo




CooteeTcTue oTBeTos |I10MHOE HecooTBeTCTBME |3HAYUTESIbHbIE HesHaunTenbHble  |lonHoe
hopMyn1poBKam no BCeM Bonpocam NorpeLHoCcT NorpeLLuHoCcTH COOTBETCTBUE
BOMPOCOB (3a4aHui)

NonHoe HecooTBeTCTBNE |3HAUYUTENBHOE He3HauntenbHoe [CooTBeTcTBME
Crpykypa, KpuUTEpuio. HEecooTBEeTCTBME HEecoOTBETCTBME KpUTEpPUIO Npwn
MOCNEA0BATENBHOCTL U KpUTEpMIO KpUTEpUIO OTBETE Ha BCe
noruka oteeTta. YMeHue BONPOCHI.
YeTKO, NOHSATHO,
rpamoTHO 1 cBo6ogHO
nanaratb CBOM MbICNN

lNonHoe He3HaHue MmetoT mecTo MmetoT mecTto MNonHoe

HOPMaTUBHOW N NPaBOBOW |CyLLEeCTBEHHbIE HEeCyLeCTBEHHbIE [COOTBETCTBUE

©asbl U cneunanbHON ynyweHms (He3HaHne |ynyweHus 1 OaHHOMY KpUTEpPUIO
3HaHne HOpMaTuWBHbIX, nutepatypbl fonbLuen YacTn ns3 He3HaHue OTBETOB Ha BCe
NPaBOBbLIX AOKYMEHTOB 1 OOKYMEHTOB U oTAenbHbIX BOMpPOCHI.
cneumarnbHou cneuunanbHon (eAMHWMYHBIX) paboT
nTepartypbl nuTepartypbl nNo n3 yucna

HasBaHWIo, obsizaTenbHom
cogepXaHutio u T.4.).  |[nuTepaTypbl.

YMeHune cBda3atb Teoputo c|YMeHune cBa3aTtb YMmeHne cBa3aTtb MNonHoe

NnpakTUKon paboTbl He BOMpPOCHI TEOpUN 1 BOMPOCHLI TEOPUN U [COOTBETCTBUE

nposiBnsieTcs. NPaKkTUKN NPOSIBNSETCS [MPaKTUKM B OaHHOMY KpUTEpUIo.
YMeHune yBssbiBaTb peqKo OCHOBHOM Cnoco6HOCTb
TEOPUIO C NPAKTUKOW, nposiBnsieTcs. WHTErpmMpoBaTb
B TOM 4ncne B obnacTu 3HaHUA ”
npodgeccnoHanbLHON npuenekaTb
paboThl cBefeHus n3

pasnn4HbIX

Hay4HbIX cdpep

KayectBO oTBETOB Ha
JOMOSNIHUTENbHbIE
BOMpPOCHI

Ha Bce gononHutenbHble
BONPOCHI NpenogasaTerns
OaHbl HeBepHble OTBETLI.

OTBeTbl Ha 6onbLuyto
YacTb
AONONMHUTENBHbIX
BOMPOCOB
npenogasaTens AaHbl
HEBEPHO.

1. [aHbl HEeNonHble
OTBETbI Ha
[ONOJTHUTENbHbIE
BOMPOCHI
npenogasaTens.

2. aH oauH
HEBEpPHbI OTBET Ha
OOMNONHNUTENbHbIE
BOMpPOCHI
npenogasaTens.

[aHbl BEpHbIE
OTBEThI Ha BCe
[OMONHUTENbHbIE
BOMPOCHI
npenogaBaTens.

MpumedaHue: nToroeas oLeHka (POPMUPYETCH Kak CpeaHsst apudMeTnYeckas pesynbTaToB 31IEMEHTOB OLEHUBAHMS.

Ilepeuens pacuemno-zpaguueckux pabom

Ilepewtii cemecmp.

PT'P Nel «JIuneitHas u BeKTOpHAas anredpay,

Cooepotcanue pacuemno-zpaguueckux pavom

Paooma 1. Onpenenurenu, MATpULbI, NEUCTBUS ¢ MaTpuiaMu. CUCTEMBI IMHENHBIX YPABHEHUH, HCCIIEA0BAHUE.

CrniocoObl pereHust CUCTeM JIMHEHHBIX ypaBHeHUN. BekTopsl. CkansgpHoe, BEKTOPHOE, CMEIIaHHOE
npousBenenue. [Ipunoxenus.
Bonpocwt no 3augume pacuemno-zpagpuueckux padom.

1. Onpenenutenu pa3auyHbIX TOPSAIKOB. METO bl BHIYMCIICHHUS.
2.Martpulibl, JEUCTBUS C MAaTPULIAMH.




3. CucteMbl TMHEWHBIX YpaBHEHHH, ucciuenoBanre. CriocoObl pelieHns CUCTEM JIMHEHHBIX ypaBHEHUH.
4.CkanspHoe npousBeaeHue. CBOWCTBA.

5.BekropHoe npousBeneHue. CBoiicTBa.

6.Cmemrannoe nmpousBegeHue. CBOMCTBA.






