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I ITaciopT )OHAOB OLEHOYHBIX CPEICTB
®onj ouneHouyHbIx cpeactTB (OPOC) nmpeaHazHayeH A MPOBEPKU PE3YIHTATOB OCBOCHUS
JUCUUITMHBI DJEMEHTHI BBICIIEH MaTeMaTHKU, BXOSIICH B COCTaB MPOTrpaMMbl MOATOTOBKHU
CHEIMAIUCTOB CpPEeHEero 3BeHa IO chenuanbHOCTH HWHpopMalnuoHHBIE CHCTEMBI U
nporpammupoBanue. Padora odyuarommxcsi BO B3aUMO/IeiiCTBUM ¢ MpenoaaBarteaeM 52, Ha
CaMOCTOSITEIIbHYIO padoty 14.
2. O0beKTHI OLIECHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI
@OC no3BOJIAET OLEHUTH CIEIYIOLUIME PE3yJIbTaThl OCBOCHUS ITUCLUUILUIMHBI DJIEMEHTHI
BhIcIIeH MatemaTtuku B coorBercTBUU ¢ ®I'OC criermanbHOCTH MHMOPMAITMOHHBIE CUCTEMBI U
IpOrpaMMHUpPOBaHKE U paboyeil mporpaMMon AUCHUILTUHBI DJIEMEHTHI BBICIICH MaTeMaTUKHU:
YMEHHUA:
- pacro3HaBaTh 3aJady W/WiIM TpodiieMy B MNPOPECCHOHAIBHOM W/MIU COLMAIBLHOM
KOHTEKCTE;
- aHaJM3UPOBATH 33aJauy W/WIK MPOOJIeMY U BBIICISATH €€ COCTaBHBIC YaCTH;
- OIIPEACIIATH 3TAIbl PEIICHUS 3a7a4H;
- BBISIBJIATH U 3(PPEKTUBHO HCKaTh MHPOPMAIUIO, HEOOXOJUMYIO NIl PELIEHUs 3aJauu
U/WH IPOOJIeMBIL;
- COCTaBUTH ILIaH JICUCTBUS; ONPEIEIUTh HEOOXOIUMbIEC PECYPCHI;
- BJIAJICTh AKTYATBHBIMH METOJJaMH Pa0OThI B MPO(PECCHOHATBHON M CMEXHBIX Cepax;
- peanu30BaTh COCTABIEHHBIN IUIAH;
- OIICHUBATh pPE3yJAbTAaT U TIOCIHEJACTBUA CBOMX JEUCTBUH (CaMOCTOATENBHO WJIU C
MOMOIIbIO0 HACTABHHKA)
- ONpeneNaTh 3a7aud JJIs MOWCKa WH(POPMAIUH, ONPEISIsITh HEOOXOIMMBIE MCTOYHHKHU
uH(pOpMaIlMK; TUIAHUPOBATH MTPOLIECC TOUCKA;
- CTPYKTYPHPOBATh MOJTy4acMyro HH()OPMAIIHIO;
- BBIIEJATh Hambosee 3HAYMMOE B MepevyHe HHQPOpPMAIMH; OLIEHUBATH MPAKTUYECKYIO
3HAYUMOCTb PE3YJIHTATOB IMOUCKA; OPOPMIISITH PE3yIbTaThI TOUCKA.

3HAHMSA:

- aKTyaJIbHBIH NpO(EeCCUOHAIBHBIA M COLMAIbHBIA KOHTEKCT, B KOTOPOM HPUXOJUTCA
paboTath U KHUTh;

- OCHOBHbIE€ MCTOYHMKM HH(POPMALUU U PECypchl A pELIeHHs 3ajad U IMpodiieM B
npo(hecCuOHATLHOM /UM COLMAIIbHOM KOHTEKCTE;

- aJITOPUTMBI BBIIIOJHEHUS paObOT B MPo(heCcCHOHANBHON U CMEXHBIX 00J1acTAX;

- METO/1bI pabOThI B MPOPECCUOHANBHON U CMEXHBIX cepax;

- CTPYKTYpY IUIaHa JUIsl pellieHHs 3a/]1a4;

- IOPAZIOK OIIEHKH PE3YJIBTATOB PEIICHHS 33729 TPO(PECCHOHATBHOMN EATETHHOCTH

- HOMEHKJIaTypbl MH(pOPMAIIMOHHBIX MCTOYHHKOB, MPUMEHSEMBIX B MPOQECCHOHATBHON
NesITeTbHOCTH;

- IPUEMBI CTPYKTYPUPOBaHUS HH(OpMaIuH;

- ¢popmar odopmIieHUsI pe3yTbTATOB MOMCKA HH(DOPMAITUH.

BrlmenepeuncneHHble yMEHMsI, 3HaHUS HalpaBieHbl Ha (POPMHUPOBaHKE Y 00YyHAIOIINUXCS
CJIEYIOIINX O0IMX KOMIIETEeHIHIA:
OK 01. Bri6upats crioco0s! pemieHus 3a1ad npohecCHoHaIbHON NeSTEIbHOCTH MPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM;
OK 02. OcyuiecTBidTh MOMCK, aHAIU3 M HHTEPHpPETAlui0 MH(GOpMaluu, HEOOXOAUMOMN s
BBITIOJIHEHUS 3a]1a4 PO EeCCUOHATBHOM J1eTeTbHOCTH.

3 (I)OprI KOHTPOJISA 1 OCHKH PE3YyJbTATOB OCBOCHUSA TUCHUIIJIMHDI
KOHTpOJ'IB H OLICHKA PE3YJIbTAaTOB OCBOCHUS — 3TO BBIABJIICHUEC, U3MCPCHUEC U OLICHUBAHHUC
3HaHPII>i, YMCHI/Iﬁ n (I)OpMI/Ipy}OH_II/IXCSI OGLI_II/IX KOMIIETCHIIUN B paMKax OCBOCHHA AUCTUILIINHBI.
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B cootBerctBUM ¢ yueOHbIM TwiaHOM crenuansHocTH 09.02.07 MuHopmarmoHHbIe
CHUCTEMBbl W TPOTPAMMHPOBAHHE W pabodeil MPOrpaMMON TUCIUTIIMHBI DJIEMEHTHI BBICIICH
MaTeMaTUKU [PelyCMAaTpUBAETCS TEKYIUUH M MPOMEXKYTOUHBIH KOHTPOJb pE3YJIbTAaTOB
OCBOCHHS.

3.1 ®opMBbI TeKylIero KOHTPOJIS

Texkymuii KOHTPOJIb YCIIEBAEMOCTH INPEJCTABIIAET COOON NMPOBEPKY YCBOECHUs y4EOHOTO
MaTepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUsI.

Texymuii KOHTpOJIb pe3yJabTATOB OCBOCHMSI AUCLUIUIMHBI B COOTBETCTBHM C paboueit
IPOTPaMMOM TUCIMITIMHBI IPOUCXOAUT TPU MCIIOIB30BAHUU CICAYIOMIUX 00s3aTeNbHBIX (OpM
KOHTPOJIS:

- IPOBEPKA BHIMOIHEHUS! KOHTPOJIBHBIX padoT.

- IPOBEpPKa BBIMOJIHEHUS IPAKTHYECKUX PadoT.

- IPOBEpPKa BBIMOJIHEHUS CAMOCTOSITEIBHBIX PA0OT.

Bo Bpems mpoBeneHHsI yUeOHBIX 3aHATHHA JOMOJHUTEIBHO HCIOJIB3YIOTCS CIETYIOINe
(bOopMBI TEKYIIET0 KOHTPOJISl — YCTHBIHN OIPOC, pelIeHue 3a/1a4.

TemaTuka ycTHOIro onpoca

. Onepanuu Haji MaTpULIAMHU.
. Crenmudprueckue cBOiCTBa onepanuii HaJl MaTPHUIIAMHU.
. TpancnoptupoBanue marpuil. CBOICTBa onepannuu TpaHCIIOPTUPOBAHMUSL.
. Onpenenurenu. CBoiicTBa onpeaenuTeneH.
. Teopema Jlamnaca.
. HeoOxommoe 1 TocTaTOYHOE YCIIOBHE CYIIECTBOBAHMS OOPATHON MaTpPHUIIBL.
. AJITOPUTM NOCTPOEHUSI OOPATHONU MaTPHLIbI.

8. ENMHCTBEHHOCTh 00pAaTHOW MaTpPHULIBI.

10. Panr maTtpuis!.

11. Teopema Kponekepa-Kanemiu.

12. Meton I'aycca.

13. Monens JIeoHTheBA.

14. YucnoBass ¢yHkuus uuciaoBoro aprymenta. Ilpumepsl. I'paduk ¢ynkumu. I'padpux
oOpaTHOH (yHKIUH.

15. Cnoco6sl 3aganus GyHKUMN. ApupMeTHnIecKre onepauuy HaJ QyHKIUSAMH.

16. OrpanudeHHble U HeorpaHuueHHble GyHKunu. ['eomeTpruyeckoe ucronkoBanue. ['panu
¢bynkuuu. [Ipumepsr.

17. MoHnotonnble  @yHkuuu. KycouHo-MoHOTOHHBIE (yHKUMU. ['eomerpuueckoe
ucTtoakoBanue. [Ipumepsl.

18. YerHble u HeueTHbIEe QYyHKIUU. TeopeMbl 0 HUX. [IpumMepsi.

19. Ilepuoanyeckue pynkuuu. Teopemsl. [Ipumepsi.

20. DneMeHTapHbIe QYHKIIUU, UX KJIaCCUpUKAITHSI.

21. Ompenenenue mnpenena ¢QyHkuuu no Komm. 'eomerpuueckuit cmbici. Teopema o
€AMHCTBEHHOCTH Tpeiena.

22. Omnpenenenue mnpenena ¢(yHkuuu mno [eiiHe, ero >KBUBAJIEHTHOCTb OIPEEICHUIO
npeaena nmo Komm.

23. JlokanpHble CBOMCTBA (DYHKIIMA, MIMEIOIINX KOHEYHBIH Mpeien.

24. beckoneuno Mainsie GyHKIuu (6.M.¢.). Teopemsl o 0.M.¢.

25. beckoneuno 6onpimue Qynkmuu (0.6.d.). Csazp mexay 6.0.¢. u 6.m.¢. CBsI3b MeXIY
6.0.¢. 1 HeorpaHNYEHHBIMU (DYHKLIHSIMU.

26. CpaBuenue O.m.p. Kpurepuii osxBuBasienTHOCTM O0.M.p. Teopema o 3ameHe
SKBUBaJIEHTHBIX 0.M.¢. Teopema 00 IKBUBaIEHTHOCTU CYMMBI 0.M. (.

27. IlepBbIil 3aMe4aTEIbHBINA IPEIEN.
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28. Yactuunsle npenensl GyHKkuuu. OMHOCTOpPOHHME Mpenensl. TeopemMa O YaCTHYHBIX
npeJenax 1 ee Cie/ICTBUS.

29. Teopema o mpenene MOHOTOHHOW (yHkmuu. Teopema Beiiepmrpacca 0 CXOAMMOCTH
MOCIIE0BATEIHHOCTH.

30. Bropoii 3ameuatenbHblil npeaen. CiencTBus.

31. O6parnas ¢pyHkiusa. Teopema 0 CylecTBOBaHMHU HEMPEPHIBHON 0O0paTHOW (DYHKITHH.

32. Crenennast (pyHKIMS ¢ HaTypaidbHBIM MoKkaszareneMm. CBoiictBa. CteneHHast QyHKIUS C
LEJIBIM OTPHIATEeIbHBIM MTOKa3zaTeneM. CBolicTBa.

33. Iloka3zaTtenbHast PyHKIMS HAa MHOXKECTBE IeHCTBUTEIbHBIX yncen. CBoicTBa.

34. Jlorapudmuueckas QyHKIUS U €€ CBOMCTBA.

35. Crenennas (pyHKIHS C IEHCTBUTENBHBIM MOKa3aTeneM. CBoiicTBa.

36. Tpuronomerpuyeckue GyHKIMH y =sinx u y=cosx. CBoiicTaa.

37. Tpuronomerpuyeckrne QyHKIMUA y =7g x U y = ctg x. CBOHCTBa.
38. OOpaTHble TpUroHOMETpHUYeCKUe PyHKIMKM y = arcsinx u y = arccosx. CBoiicTBa.
39. O6paTHbIe TPUTOHOMETpHUECKUE PYHKIUK y = arctg x U y = arcctg x . CBOHCTBA.

40. Tlomsarue muddepenuupyemoctn ¢Gyaknun. IlpomsBomnas wu auddepenunan.
['eomeTpuyeckrii 1 MeXaHWYECKUH CMBICI MPOU3BOAHOM. Teopembl O NMPOU3BOAHON CYMMBI,
NIPOM3BEACHUS M YaCTHOTO.

41. IpousBonHas u nuddepeHnuan odpaTHOW U cloxkHON GyHKIUN. MHBapHMaHTHOCTD
dopmel iepBoro nuddepeniuana.

42. TTapaMeTpuyecKH 3aJaHHbIC KpUBbIE U PYHKIUH, UX U PepeHInpOBaHUE.

43. TIpousBoansie u AuddepeHnnanbl BRICIIUX TOPSIIKOB.

44. Bo3pactanue (yobiBanue) GyHKIIMHU B TOUKE. JIOKaJIbHBIN SKCTPEMYM.

45. HeoOxoammoe yClIOBHE JOKaJIBHOTO 3KCTpeMyMa JuddepeHIIupyeMoil B JaHHOH TOUKe
byHKIHH.

46. Teopema Ponns. Teopema Jlarpanxka. CienctBust u3 Teopemsl Jlarpanxka (IOCTOSHCTBO
(GyHKLIMH, UMEMONIel Ha MHTEpBaJe PABHYK HYJIIO IMPOU3BOAHYIO, YCJIOBUS MOHOTOHHOCTH
¢yHKIMM Ha HWHTEpBaje, OTCYTCTBHE Pa3pbIBOB IEPBOIO POJa M YCTPAHHMBIX Pa3pbIBOB Y
MIPOU3BOIHOMN ).

47. O6061eHHas (popMyIia KOHEUHBIX MpHupanieHuii (teopema Komm).

48. PackpsiTue HeonpenenenHoctel (mpasuia Jlonurans).

49. TlpuszHaku MOHOTOHHOCTH (GyHKIMHU. OTbICKaHME CTallMOHApHbIX TOYeK. [lepBoe
JIOCTaTOYHOE yCIIOBHE IKCTpeMyMa. Bropoe jocTaTouHOE YCIIOBHE SKCTPEMYyMa.

50. Bremmykiocts rpaduka ¢ynkiuu. Touku meperuda. Heo6xomumoe ycimoBue meperuoa.
[TepBoe nocratounoe ycnoBue nepernda. Bropoe nocrarounoe ycinosue neperuoa.

51. Acumnrotel rpadpuka ¢ynkuuu. Iloctpoenne rpaduxa ¢yHknuu. OTbICKaHNE
MaKCHUMaJIbHOT'O 1 MUHUMAJIbHOTO 3HAaYeHUH (PYHKIIUH, OTIPE/IETICHHON CerMEHTe.

52. Ilonsitue nepBoobpasHoi pyHkuuu. Heonpenenenuslii nurerpain. OCHOBHbIE CBOWCTBA
HEOIpeIeIEHHOr0 HHTEerpaa.

53. MuTerpupoBanrue METOAOM 3aMEHOM MEPEMEHHOM.

54. HTerpupoBaHue Mo 4acTsM.

55. ®opmyna Herotona — JleiOuua.

56. aTerpupoBaHue 1o 4acTsAM U 3aMeHa MIEPEMEHHOM B ONpe/IelIEeHHOM HHTErpae.

BbinosiHeHHe U 3a1MTA NMPaKTHYeCKUX padoT. [Ipaktuueckue pabOThl MPOBOIATCS C
LENbI0 YCBOEHUS M 3aKpEIUICHHUs] NPAKTUYECKUX YMEHUW M 3HaHUM, OBIAJICHUS OOLIUMHU
KOMIeTeHIMsIMU. B Xozme mpakTtuueckoil pa®OThl  CTyIEHTHl NPUOOPETAIOT YMEHHS,
IpPEelyCMOTPEHHbIE pabouell MporpaMMoOMN IUCIHHUIUIMHBI, Y4aTcs HCIONb30BaTh (OPMYIbI, U
IPUMEHATHh PAa3JIMYHbIE METOJbl BBIUMCICHWH, AHAIU3UPOBATHh IOJIYYEHHBIE PE3YJIbTAaThl U
JIeNIaTh BBIBOJIbI, OMUPAsCh HA TEOPETUYECKUE 3HAHUSI.



Cnucoxk npakTu4ecKux pador:
Pa3zgea 1. DiieMeHTHI JIMHEHHOW M BEKTOPHOH aJiredpbl

IMpakruueckass paGora Ne 1. «/lerictBus Hang wmarpunamu. Belaucienue

OIIPpCACINUTCIIA. Pacuer MHUHOpPa

3aganue 1
[aHel oBe MaTpuUbl, HAROWTE UX CYMMY.

4 2
4= )

301
o= (5 4)

3amanue 2.
JaHbl IBe MaTpuLbl, HAWAWTE UX Pa3HOCTb.

4 2 3 1
(a4 )

3amanue 3
Hangute C=2A +3B, ecnn :

1 9 3 1
A=[9 o B=1{-34

1 -6 L

[aHbl Be MaTpulbl. YMHOMXLTE UX APYr Ha apyra.

3amanue 4

1 4 3 b 2 1
A 2 1 5| B=14 3 2

3 9 1 2 1 6

A*B=?,  B*A=?

2 4 3 -2 2 3
3ananue 5 Jlanbl aBe Mmatpunel A |3 6 2|, B | 7 5 1| Onpenemure 1) cymmy

4 5 3 3 4 3
3TUX MaTpull; 2) pasHocTh MaTpull A-B; 3) nmpoussenenue matpuil B*A; 4) Halinute 3HaueHue

2A+4B
3ananue 6. Haitnure cymmy matpunl A u B

-3 5 6 0 10 23
A= 4 -7 4 B=[23 -6 -11
3 4 =3 34 21 6

3amanue 7. Haliqute npousBeeHUE MaTPHIL

-5 -3 5 6 4 7
A=< 2 —4 O) B=<—5 7 2)
6 -2 8 0 -6 2

-5 -3 5
3amanue 8. Haliqute nmponsBeaeHue MaTpuIlbl A Ha 7, eciu A=< 2 -4 0)
6 -2 8



2 1 3
3ananue 9. Uemy paBeH MUHOP 3JIEMEHTA (p3 MaTpULlbl A = (—2 0 2) ?
-1 -4 3
Brraucnenue onpenenurens. Pacyer Mmunopa

1. Yemy paBHO anreOpanyeckoe TOMOJHEHHE 3JIE€MEHTa d3; MATPHUILBI
-1 3 5
A= ( 2 -6 —1) ?
3 -4 =2

2. BeruuciauTh onpeeanTeNlb MaTpulbl A = (i :i)

3 BbluucnuTh onpeaenuTens MaTpuisl A = (_2 4 :g)
4 BbIYUCIUTD ONPEICTUTENb MAaTPUIIBI A = (_31 :2)
5. BeruuciauTe onpeneanTesb MaTpullbl A = (_43 _32)

6.C moMoIIbio MpaBuiia TPEYroJbHUKOB (MpaBmiia Cappioca) BEIUMCIUTE ONPEACTUTENIN MAaTPHIL

3 4 =5 6 1/2 7
A=<8 7 —2) B= <—8 7 3/2>,
2 -1 8 2 -1 3
A) Onpenenure onpeaenuTenb MaTpuibl (A+B)

b) Onpenenure onpenenurens MaTpuIlbl SA
7.0mnpenenuTe OnpeaeuTeNb MaTPUIL

-3 5 6 0 10 23 -5 -3 5 6 4 7
A=l 4 -7 4 B=<23 -6 —11) C=l 2 -4 0 X=l-5 7 2
3 4 =3 34 21 6 6 -2 8 0 -6 2

8.Haiinure onpenenurens 3A+4B+2C+X, (onupasich Ha JaHHBIC B 7 3a/1aHKH).

IIpakTuyeckas padora Ne 2 «Brruncnenue o6paTHOM MaTpHULIbI»

1. Haiigute oOpaTHYIO MaTpHILy MaTpUIle BZ(% i)

5 7 3
2. Haiinure 0oOpaTHYIO MaTPHUILy MaTPHIIC C=<5 3 6)

0 -1 3
2 4 5
3. Haiigure matpuily, oOpaTHyto gjanHo A=| 3 —1 2 |, ams 3Toro HaauTte
-4 1 1

OnpeaACIMTEIIb MAaTPHUILIbI, COCTABLTC COIO3HYIO MaTpPUILy.

1 0 3
4. Haiigute oOpaTHYIO MaTpHILy JUIsl MaTpuLel B= (O 2 1)
1 10

2 -1 4
5. Haiigute obpaTHyro MaTpuily 1t MaTpuiibl C = ( 1 0 —2)
-3 5 8

Pa3nesn 2. CucreMbl JIMHEHHBIX yPaBHEHUIA.



IIpakTnyeckas padora Ne 3 «Pemenue metonoMm Kpamepa cuctembl IMHEHHBIX YPABHEHUI

2x1 —3x, =0 x—y=-5

1. Pewwutb C/1AY meTogom Kpamepa {x1+2x2 _g ){2x+y= _7
3x+2y—-5z=-1 2y+z+x=-1
3){2x—y+3z=13 4) —z—y+3x=-1
x+2y—2z=9 —2x+3z+2y=5

IIpakTuyeckasi padora Ne 4, «PenieHre MaTpUYHBINA METOJT CHCTEMBI JIMTHEWHBIX YPAaBHCHUI»

1. Cnomoubto 06paTHOM MaTpULbl HAMANUTE PELUEHMUE CUCTEMbI IMHENHbIX YPaBHEHUI

{3X1 - 2x2 = %
le + 3x2 = 2

2. Hanpgute pelieHue cMCTEMbI IMHENHbIX anrebpanyecknx ypaBHEHUN C NOMOLLbIO 06paTHOM

2y+z+x=-1
MaTpuLbl {—Z —y+3x=-1
—2x+3z+2y=5
3x+2y—z=4
3. Hangute pellieHue cucTembl {ZX —y+5z=23
x+7y—z=5

IIpakTuyeckas padora Ne S «Pemienne cucreM JJUHEeHHbIX ypaBHeHu MeToaoM ["aycca»

1. Pemuts cucremy {Zxxll " 23xeZ=_80

X1 — 2xy +3x3+4x, =0
2. Jlana cuctemMa JMHEHHBIX YpaBHECHUH { 2xq — 3x3 +4x, = 2

3x1 +6x5, +7x3+2x4 =3
CocraBbTe pacHIMPEHHYIO MATPUILYy CUCTEMBI.
x—y=-=5
2x+y=-7

3x+2y—5z=-1
4. Pemnte MmetonoM I'aycca cucrtemy ypaBHEHUN { 2x—y+3z=13
x+2y—2z=9

3.Pemnte meronom ["aycca cucremy ypaBHeHUH {

Pa3nen 3. Teopusi npeaesion
IIpakTyeckas padora Ne 6 «[IepBblii 1 BTOpOI 3aMeUaTENbHbIE IPEAEIBD)

. sinx
1. Yemy paBen npexaen lim,_,g——?
3x—1

2x+5

. V1+7x-1
3. Uemy paBeH npenen lim, g ———?

X

r)

2. Yemy paBeH npezen lim,,_,,

4. Yemy paseH npezen lim,_,q

+x>x:
+3 :
+ 1))x:
_|_

7. Yemy paBeH mipenen lim,_,q (1 3x) :

(1
5. YUemy paBeH mpenen lim,_,q, (
(

6. Uemy paBen npeaen lim, o, ( 1

IIpakTuyeckas padora Ne 7 «lIpuembl Ans pacKpbITHS HEONPEIEICHHOCTEH.
3aMEHbI SKBUBAJICHTHBIMMI

[Tpuniun



Nanee npueoanTcA TAONWUA YHKUMA, SKEMBANEHTHLIX Npu £ — 0. 30eck [ MOKET ObITh Kak

nepemMeHHON, TaK M DeCKOHeYHO Manol dyHKunen & = t[a:] npu * — xp: lim t(:c) = 0;
L=y

a>0,a+0.

SreusanestHocte npu t — 0

Pasencteonpu t —+ 0

sint ~ ¢ sint = t + o(t)
arcsint ~ t arcsint = ¢ + o(t)
tgt ~ 1 tgt =t + oft)
arctgt ~ ¢ arctgt =t + o(t)

£2 2

l—cost ~ —
cos 5

t
l—cost = Eﬂ)(tg}

et —1~1

et —1 =1+ o(t)

a —1~tlna

a' —1=tlna+ oft)

In(1+t)~1

In(1+t) =1+ o(t)

t
lﬂga(l-l-t}"-fm

t
1054(1+t}=m+0(f}

(14t)°—1 ~ Bt

(14£)° 1 = Bt+o(t)

sht ~1 sht =t + o(t)
arsht ~ ¢ arsht =t + oft)
tht ~t tht =t -+ o(t)
artht ~ ¢ artht =t + o(t)
cht—1 ~ v cht-1 = ﬁ+c-(.~t2}
2 2




B kayecTBe NpUMepa paccMOTPUM CNedyoLlWid npeaen:

. sinx —=x
L = lim

20 3
Mpua — 0, sinz ~ x. Ho ecni 3ameHUTs B YMCNUTENE SIN T Ha X, TO NOMYYUM OLLMBKY:
sine — x Tr—T 0

L=lim— =lim — — lim — = 0.
p=30 :I;J [ | I x>l m‘i

OWwuBKK He ByAET, eCNU BbIPA3UTL CUHYC YEPE3 SKBUBANEHTHYH (YHKLMIO 1 O MaToe,
sine = & + o(z):

i + o(a) (2) -
sinT — T . o x+olx)—=x . olx ) ;
L =lim —— =lim ————— = lim —— = lim — .
=) :1:*5 =) 33 =) m*] ] mz
. olz) . ,_
[MocKonsKy 111:% —— =0wn 111:1'1)::: = (), TO MBI CHOBa& Nony4uni HeonpegeneHHocTs 0/0. 310
=k £ A

YKa3bIBAET Ha TO, UTO ANA BLIYMCNEHWA 3TOM0 Npedena NpUMeHeHne 3KBMBANEHTHON (DYHKLUN He
AocTatodHo. HyHO NpUMEHWTs ApYyron MeToq,

Mo#HO pelunTh 3TOT NPUMEp pa3noxeHuen B paa Maknopexa:

. sinz—z . z—23/6+o(z')—x . —2%/6+ o(z?)
L=lm—— =lim . = lim . =
x—+ 3 a—) 3 a—) 3
1 o(z*) 1 1
ax— 6 $4 6 6
Tawxe MOXHO MPUMEHWTE NPABUNG Nonwtana:
. o ¥ !
sinr — sinz — x cosx — 1 cosxt — 1
L =lim ——— :limg = lim —— = limg =
sl pd z—) (xﬂ}F z—) 32 z—+ {3;[:3)’
. —sinzT 1., sinzx 1
llim —— = — — lim = — —.
ar—r() bz 6 a—0 xIr 6

Pa3jio:xxenue 3jieMeHTapHbIX (pyHKUMU B psajg Telopa
(MakJiopeHna)

[anee NnpyBOOATCH Pa3NOKEHWA INeMeHTapHLIX MYHKUWA B cTeneHHoA paa npu @ — 0. Kak Mbl
YNoMWHANKW paHee, paa TeAnopa B OKPecTHOCTW Todkn = () HaskiBaeTcA pagom MaknopeHa.

* =1 2 @ z" n.
e = +$+E+E+"'+ﬂ!+ﬂ{$ )i

2 3 .

£ £L T
ml+z)—e— %+ % oy () ")
n(l+z) =z 5 3 +(—1) - + o(z")



(1+ z)° =1+am+%;ﬁ+ a(a—lg)!(a—?] 2 4o b CP2" + oz,
poc— €e= Ve (n ),
Tt.
sineg = x — z—j 4 E_T Fann e E-T)0 (Ef:jr;)l + o(z?™+?);
cosz =1— :;—T “+ i;: + e+ (-1)" (2:]! + o(z*™*1);
tgx =z + %m:’* ap % ghiposypae (g Pt 22?1(22(1;;}11}32*1 21 4 o(z?),

rme B,, —uucna Bepuynnu: By =1, 14+ CLB; + C2Bs + - --

n!

‘OB, ., O = — .
m!(n — m)!
1 il 1 . 221132?1 . ,
t = —_— — = — — Y L. _1“ i n.
ctgx . 3m 451— +(-1) _{Zn}! + o(z“");

: 1 z¢ 1-3 2° (2n — 1) g2nH1 gt
arsing =2+ 2 3 +32 5 Tt @ mrr o b
arccos T = % — arcsin x;

3 0 In+l ‘
arctgxr = x — 3 - < = + (—-1)" S _|_G{$2n+£);
s
arcctgr = 3 arctg x;
3 i 2n41
€L £ T .
Sh$=$+—+—+...+—+ﬂx2n+£ ;
3! 5! (2n + 1)! ( )
2 4 n
= ;r— x— = dn+1ly.
S 2! 2 4! ey (2n)! +o(z i
1 ) 2 2211(2211 _ I}Bz
t-h = S e 3 —_— Y ... Tt 2n—1 n
T =2 333' —|—15:r: o (2n)! T + o(z™),
1 1 3 22“32?1

2n—-1 2n
T + olz™" );
= 8T BT T T () =)
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1 2% 1-3 2° (2n — 1)1 g4l .
arshr = — — e — — e o o aa s _]_“ Ti+2
asRE = 3 +2+4 5 +(=1) (2n)!! 2n+1+ﬂ($ )

3 61 2n+1

x T x oLt

th = —_— — “ . — zﬂ‘l‘j.
arthz =z + =+ + +2n+1+a($ )

3ananue 1. Halinute npenen

. sinxsin 3z sin bz
L = lim

p=l) sin x?

Pemenue.

W3 Tabnuibl SKBUBAJICHTHBIX (DYHKIMI HMeeM:

sine ~ x, sin3xz ~ 3z, sinbx ~ bz, sinz® ~ 3.

|_|OCKOJ'Ibe McxogHad (byHKLI,VIFI ABNAETCA ,El,p06bl-0 N Kaxgaa n3 aTunx (byHKLI,I/IIZ BXOoOUT B
Hee B BWAe MHOXUTelld B 4ducnmrtene wuinm 3HaMeHaTterne, TO 3aMeHMM UX Ha

9KBMBANEHTHbIE.
. sinzsin 3z sin bz . T3z 5w _ 15z°

L = lim — =lim — = lim ——— = 15.
0 sin z? x—+) 3 0 g3

3aganue 2.

HaidTu npenen:
sin 5z In*(1 + 2z
L = lim ( ) :
=0 (1 — cosz)tgdx

Pemienue.

sin 5z ~ 5z, In(1+ 2z) ~ 2z, 1 —cosz ~ x*/2, tgdz ~ 4z.

[Npeobpazyem kBagpart norapudma:

In*(1 + 2z) = (In(1 + 22))* ~ (2z)* = 42*.

MocKonsky MCxoaHan yHKUMA ABNAETCA Ap0OLID M Kaxaan n3 3TUX OYHKLMIA BXOOWT B Hee B EUae

MHOHMWTEMNA B YMCNKUTENe UKW 3HaMeHaTtene, 1o 3amMeHMM WX Ha JKBMBaneHTHLIE.

in5zIn°(1 + 2 Sz - 4x> 2023
L= fi S002I (14 22) o be et o 2007 o

=0 (1—cosz)tgder  =—0 24y =0 29

3amanue 3. BeaucauTh npezen, ucroib3ys pasioxenue B psaa Teinopa.
e —In(l+z)-1
L = lim ( ) :
z—+0 1—cosz

Pemenne.
3To HeonpeaeneHHocTs Buaa 0/0. Mcnoneayem cneayowmne pasnoxedns @yHKLUWA B OKPECTHOCTH

Toukn & = 0:

=1 z* z’ z" ny.
e’ = +$+E+ﬁ+”'+ﬁ+o{x );
;172 :1‘:3 ph
.1 1 = — — — _1?'-1_ n.;
n(l+a)=a— o+ = (21t ofa”)
c Ly z*" 2n+1
cosr=1— —+ —F+ o+ (—1)" + o z*" .
TR " G Fole)

11



PaCKJIa,Z[BIBaGM C TOYHOCTBIO 10 KBAJIPATUYHLIX YWICHOB:

2 2
e ~In(l+z)-1=1+z+ :; + o(z?) — (m— % -|-G{£L‘2)) —1=2” + o(z?);
2 2
T T :
1 —-cosz=1-— 1—?—1—.9(:1:3} =?—|—0(m3}.
[leNUM YHCTIMTENL U 3HAMEHATENL HA T° U HAXOAMM Npeaen:
, , ofz”)
o x?+o(z?) I+ — 1+0
L:lmaﬁzllmn 'f3)=1 = 2.
s} &* . T—s ol 1 .
w0 Fto(at) L. = > +0-0

Paznen 4. ludgdepennnanbHoe M HHTerpajbHble HCYHCICHHE.
IIpakTnyeckas padora Ne 8 «IIpaBuia Hax0XKAEHUS MPOU3BOJHOM ISl CyMMBI, IPOU3BEICHHUS,
4acTHOTO (DYHKIIHI»

l.y=3x"+x-1. [y =6x+1.]
2. y=6x"+x°. ' = 18x" + 2x.]
X —x*+2 [ , 5x4—2x}
3. y="—2 T2 y'=2t — 2%
6 6
2 2
—oxt ot '=8x —Zx.
4.y =2x 3+1. [ y'=8x 3x]
1 5 3
5.y=6x%+4x% +3x+4. {y':21x2+10x2+31
6. y=3x +1x - po¥3 1
* wx 3 ¥
7 y=Aa —2x 7. {yv:z;;}
33x Vx
8. y=(1+4x)1+2x?) ' =4x (1 +3x +10x°).]
9.y=x(2x—1)(3x +2). '=2x" +x-1)]

IIpakTnueckas padora Ne 9 «IIpousBoanas
CII0’)KHOH GyHKIHN. Beruucnenune BTOPOU
MPOU3BOIHON (PyHKIIMI»

1.y=(2x-1)(x* —6x+3)

[y'=6x"—26x + 12.]

2. yzl_—x. y'=_—2 .
EE ()

3 y= X {yEM}

_l—xz.

12



3

4. y= r ,:x2(3+x2)
1+x* y (1+x2)2 :

5. y= el yro lrr 2 d)

x+3 (x+3)
1-xY (l—x)2
6..y=|—|. '=—6 .
Y (1+x) [y (1+x)4}
7 y= 2x3+1 . V= x4—2x3—6x2—2x+1.

X —x-2 (xz—x—Z)2

8. y=(2x*-3/. =12¢(2x* -3 |

IIpakTyeckas padora Ne 10 «BriunciieHne HeONpeIEICHHBIX UHTEIPAJIOB.»

1. Ixzdx. 13. j\/;dx.
dx dx
2. IT' 14. j%

dx
3. Iﬁ
4, I(3 —x? )3a’x.

2 J—
5 J‘ﬂdx.

6. [V +3% -3 .

(x+1)

15, [(x + 527 = 3x+ 1)

16. .[(xz - 3)(x —1)dx.

17. j —(x;1)3 dx.

x+1
18.jﬁdx.

7 IT(JX. 19. j(l—x%j\/x_dx.
8. J‘efxdx. 20. J‘(efx +e* )dx.

0. J.(e’x + e)‘)2 dx.

21, J-(\/;—%jzdx.

xdx

10. {(1-x)(1-2x) (1-3x) dx. 2. |
x" =1
dx dx
11. . 23. .
I X +2 -[ [3_ 2
12. [sin8xdx. 24. [2%dx.
IIpakTH4eckas paGora Ne 11
«BbluncieHne  ONpeAeNeHHOro  MHTerpaja
METOJIaMH 3aMEHbl W WHTETPHPOBAHUS I10

qacTiamM»

13



1.j dx 14. dx

x2—3. sin” 7x’
dx 15. |cosdxdx.
2. Ix2 5 I xdx
3_J‘ dx 16. I(l+sinx+cosx)dx.
cos® 3x
4. [e"ax. 17. [2" -3 dx.
5. [Vx+ldx 18. [V1-3xdx
6. 2 +1) dx. 19, [__dx
[l +1)ax [
7._[ );dx ) 20. Ix\/1+x2 dx.
X +2
1 d _dx
x*dx x>
9. jx2+1. 22. j1+xdx.
x*dx ) 5
0. |5~ 23. [5 (3+\/x_3]dx.
11. I\/% ” JA(1+1nx)2dx.
o X
eV dx e“dx
25. .
12.] N [ ——
13. ezxdxl. 2. | %dx.
e +

IIpakTnueckas padora Ne 12 «Pacyer ompenenéHHbIX HMHTErpajoB 1o ¢opmyne HproToHa-
JleitOHuIa»

o 2
1. Haitty rmomazas GUrypsl, orpaHHYeHHO# 3a1anubvMe maamsvi: Y = 3X +18—x7, y =0,

2. Haiitu nnomaas KpUBOJIMHEHHON Tpaneuuu, OrpaHuYeHHON NPSIMBIMU X=a, X=D,

rpadukoM pyHkuu y=f{x) u ocbto Ox: 4= 0,b=2,1(x)= X2 -2x+2.

3. HaiiTu miomaas KpUBOJIMHEHHOM Tpanenuu, OorpaHudeHHON MPSAMBIMU X=a, X=D,
2
rpaduxom dyukmmn y=f(x) u oceo Ox: a=1Lb=3{(X)=x"-4x+5.

o . 2
4. Haiitu momanb GUrypel, orpaHUYCHHOM 3a/TaHHBIMU JTUHUSAMH: Y = Sx+14-x7, y=0.

5. Beruucnuts miomans Gpurypsl F, n300pakxeHHONW Ha pUCYHKE.

y—--:r=+6.r--5

14



IIpakTnyeckas padora Ne8 «BblunciieHne onpeneneHHOro HHTErpaja METO1aM1 3aMEHBI
U UHTETPUPOBAHUSA 110 YACTIM»

Mertoab! penieHUust HHTErpaJaoB

1. HemocpeacTrBeHHOE HHTErPUPOBAHUE

HenocpeacrBeHHOe HHTETPHPOBAHME — METOJ UHTEIPUPOBAHUS,
Opd KOTOPOM TOAMHTErpajbHas (YHKIHS IyTeM TOXIECTBEHHBIX
npeoOpa3oBaHuil W MPUMEHEHUS CBOWCTB MHTErpajga MPUBOIUTCS K
OJTHOMY WJIM HECKOJIbKUM TaOJIMYHBIM HUHTETpaiaM.

JapaHwe Haiith nnterpan

2
£ 4+ s
—dx
M

Pelwienne  [MouneHHo NoAenum NofbIHTErpanbHy GyHKLMHO:

r? + zsina " (2% zsinx
—  dr= — +—]d
| T J \z %

HHTE‘FFJBJ’I OT CYMMEl paBeH CyMMeE MHTErpanoe.

2 .
T 4 rsmr
f—d£= /:I.‘d.ﬂ-l—
T .

Mony4unu cymmy TabnmyHbIX MHTENPaNoBs, NO3TOMY U

9 .
T4 rsnr ;i..'2
—d-.'l.‘ = — —

T 2

2 ol 2
T 4 rsinr r

OtseT f—d.;r= Y —cosx + C
N i

2. Meroax moaBeaeHuss MOA  3HAK
auggepeHuuaia

MeToa NogBeAEHNA N0 3HaK AubhepeHUMana. 3ToT METOA ABNAETCA IKBUBANEHTHLIM MeTOAY NMOAC

[t@iz= o ()}EH [oG n}}% -/

dr

15


http://ru.solverbook.com/spravochnik/integraly/svojstva-integralov/
http://ru.solverbook.com/spravochnik/integraly/tablica-integralov/

. . b]
3a,n,aH|-1e PelwunTb HMHTErpan I xsin x”dx

Pewenne  BHecewm  nop 3Hak guddeperumana:

x? 1 .
rdr = d (?) = Ed (:rz)

Toraa 6yaem umeTk:

. | 1
SETUR I S air L2y ,
]wbmJ, dr = /hlll.;. -En’.(.;. ) = 5 /‘n

CornacHo Tabn MLE MHTErpanoe

[ sintdt = —cost + C

Torga npu t = 12 umeem:

fmsinm%xc = %/sinm?d (;1."3} - % -~ cos .'1:3] 4

=

2
o Ccos T
OTeeT f;!-‘S]Il.’I?zd.‘lT =-— +C

3. MeToa 3aMeHbl IlepeMEHHOI HJIH METO/
MO/ICTAHOBKH

Metoa 3aMeHBbl NepeMeHHOH MM MeTOJ NMOACTAHOBKH. JTOT
METO/ 3aKJIFOUAETCs] BO BBEICHUN HOBOW NIEPEMEHHON MHTETPUPOBAHUS
(To ecthb gemaercss monactaHoBKa). Ilpu 3TomM 3amaHHBI HMHTErpaj
IPUBOAUTCS K HOBOMY MHTETrpaly, KOTOPBIN SBISETCS TaOJINYHBIM MU
C TIOMOIIBIO MPEe0OPa30BaHUMN €r0 MOKHO CBECTH K TAOJIMYHOMY.

dx.

[Iycth TpeOyeTcsi BBIUMCIUTD UHTErpaj Jﬂ f(z) . Cnenaem

MOJICTAHOBKY = {"'J{'!'} * Torma dr = @'"’r{ﬂ dt U HMHTErpaj

ff("::}m; = ff(cfa (t)) - o' (t)dt

MPpUHHUMACT BU:

16



3agaHwne HaliTu uHTerpan

Inx
f L da
T

Pewenne  Kak BUMAMM MoA 3Hakom wuHTerpana ctoumt dymiuma f () =Inz v ee npc

Toraa genaem sameny nepemenHeix In x = £, Toraa anddepeHyman d]—r =di

NTak, WMHTErpan NpMHWMaEeT BN

Inx dx t2
fﬁa’.;trz [111;3-—J=ftdt=—+
€ . x 2

Heonpe,qeneHHblﬁ WHTErpan 3aBucnT OT I'IE[JE‘MEHHOﬁ WHTETPUPOBaHWA, Nc

t=Inmr:
[Ed;r _ In“z LC
. I 2
. 2.
OTBET [hidm = In” +C
. T 2

4. MeTox HHTErPUPOBAHUSA 10 YACTAM

MeTox HHTErPUPOBAHUS MO YACTAM. DTOT METOJI OCHOBBIBACTCS
Ha CIIeAyIomei Gpopmyie:

[ wudv = uv — [ vdu
WIn

u(x)v' (2)de = u(x)v(z) - [ viz)u (z)de

vdu
[Ipu 5TOM NpeANoNaraeTcsi, 4To HaXOXKACHUE MHTErpana lP
uduv.
TpOIE, YeM HCXOJHOrO HHTEerpana r . B nporusHOM crnyuae
NpUMEHEHNE METOIa HEONIPaBIaHHo.
3apatue Pewwuts unterpan [ xsinzdz

PewieHune HPHMEHMM METOA MHTEMPUPOBaHWMA NO YacTAM:

/ T sinzdr

w=ax dv=sinrds

' =z (—¢
‘du =dr v=-—cosz (

= —rcosx + [ cosrdr = —rcosr

OteeTr { rsinrdr = —gcosr +sing +

17



$4 Memoo uHmezpuposaH
n.1 Memoo pa3noxceHus

MeTon ocHOBaH Ha CBOMCTBAX
HeonpeaeneHHOro MHTerpana.

J( - = +6Cosx+\/;)dx=
1+ x

:SIlfx +6JCOsxdx+J 2dx 3arctgx+ 6.

3 2a’x+J‘6Ca

MeToabl UHTErpupoBaHusa: Metog noaseaeHus nog 3H

Opumep 3. Haittn fiix+ 518k

(v 2 W62 [fv o <64 ;,z_llx+5:717_. c ;%
_[-l,‘x .3_]‘ dx—_[l__x -D_Jl dix+3)= 7 CCER 7.
Opamep 4. Hailitu J' fx dx .
g* -1
jx dr = jd‘g' die 731 -i|+C.CceR;

€

Ipumep 5. Haiitn IcasBxdx.

_[cosBxdx=fcosBx -%d|:3x:l=§sm3x . Ce Y X:

Ipumep 7. Haiitn J.-.,n‘S‘-?x ax .

- 2 1Y) L1 (8=7xp"
[B=Tx dx=[ (8 T7x)' J‘,:d[_s—?x}:_?.T

18



Ipumepor unmezpuposarus mem

UHME2PUPOBAHUS NO YACMAM
[Ipmvep 11. HalineM Heolpe ieIeHHBIH UHTETP:

- u=x dv=e**dd 1 g Ly we X
dx = g | = - dx=—.
xe du = dx v:/./zeh ,xe 2Ie >

[Ipmvmep 12. Haligem  HeompeacaeHHBIN
[In(x-1) dx.
u=In(x-1) dv=dx
dx
du —

x-1

dx:xln(t-l)-j(l+

In(x-1) dx— —xn(x-1)-
J

V=X

x-1+1
x-1

1
x-1

=xin(x-1)_

Jx=xlIn ¢

Humezepanvl om payuoHanbHwuIX ¢

[Tpumep 15. Haitgem HeomnpeneneHHbIM UH

I/ICHOJHJ?»yCM HHHeﬁHYIO 3aMCHY IICPCEMCHHBIX.
I 4dx — 4 Il Sdx n=5x+3 4

=—I—=—In|u|+
S5x+ 3 5 5x+3 du=5dx S5'u 5

[Tpumep 16. Haiinem HeonpeaeneHHbIN MHTE

I 7dx _7II 3 dx _u=3x-2_7 du
(3x-2)° 3% (3x-2)F |am=3ax| 3° 4’
7 7
= C-=- +C.

—_—t
3(3x-2) 9x-6

19
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IIll'l'Cl‘pnp(’)Balmc 1O YACTAM

Hailianre CA€AYIOIIHE HHTEIPAABL:
1) J xsin xdx .
Pemenmne:

[lycrs U = X, dv = sin xdx;torpa du=dx, J'dv :'[sin xdx ,T.€

I/ICIIOAb3y5I q)oph,[y/\y (1), TIOAYIHM: Vv = —COS X.

stin xdx= —xcosx+jcosxdx = —XCOS X

In x a’x
2) j Pemrenmne:
x
dx dx dx
o u=hx, dv=—; du=—, |dv=|—==|x
[ IycTs K2 Toraa " J. j " I
Hcmoawsya dopmyay (1), moayumm:
In xdx In x 5 nx 1
j — =— +Ix dx=—————
X X X X

-

IIpaMepsl. HalTH HHTETPAaJbI:
a) j--‘(x3 —3x% +4x—5)dx = j-.x?’dx — j3x2dx + j4xdx —
= jxj’dr — Sszdr + 4jxdr -
3+ 2+ 1+1 4

_ 2 x —’i‘r+C—
341 2+l 1+l 4

ﬁ)j( S243v - }1 j _"%Jrjg,\[
:J%_ZI%+3I\/I_3¢—4J.#=J’x_%dr—2j%

20



_%4.1 =1 —§+1
~4[x Sdx== |43 41 C-
1 3 3
——+1 —+1 ——=+1
3 5
2 3_ 2
x3 3 3
= E E E J_ 2In| x|+
3 2 5
dx 1 dx dx
) seaely [ } :_I q}f
‘r —_ J— —_—
3 3
. 1
YT 1
B U S Y N | P
9 [1) 1 6
2. = X+—
3 3
1.1. 2) [(6x% +8x + 3)dx; ﬁ)j' ”- B) (>
2x+3 . dx (1
1.2. a dx 3 0 s B)|—
)= N— )=
1.3. ﬂ]j(Zx+3msx)dx; ]j-'}'x Y p B)J-(;[
r _J'_ dx cos
1.4. 0 : B) | —
)I\F? 5x° )]
J2+r —\fr2 x? :
1.5. 2) j[x _BJ [ ]
(1+2x%)-dx . 3.2% -2.3% .
1.6. )jx (1+x) ﬁ)‘l.Z—xdx’ B][[SI
OTBeTHI
3 2 . 1 x ) 2¢2.
1.1. a)2x" +4x" +3x+C . ﬁarcrgﬁ+c, B) .
1.2. a)-1/x* —1/x* +C; ﬁ)]n[x+«J4+x"*)+c : B) ?‘x:
1.3. a) x? +3sinx+C 0) T i:',g—jj_. B) 24
T+

1.4. a) g.ﬁxﬁ—%.@+c; 0) ﬁa:cs:,m;c‘E+-::* ; B) x+3

21



x? —10

1.8. a)}'xtzdx; ﬁ)j\fgi' B) [~

1.7. a)f(3x3+2x+adx; ﬁ)}' . B)I(l_—x
(

19, a) [ s ﬁ)jm; n)j[3 ;

1.10. a)J'de o) [—& s B) [

3x? +5 cos?

Linay[Letd gyl 3N, gy
x-(1+x7) ' _0 cos2

OTBeTHI
1.7.2]x3+x2+ln|x|+C; 0) —— J_ x—‘f@ B)x-21
X+

X’ . .ox . 3x*
1.8. a) ?+2]n x|+C 3 0) arcsmE+C, B) -1

1.9. a) —2(:tgr—]n|rg%|+c; 0) ;J_M[Zﬁx+q’?+8x2j+c; B) 3.:

1.10.3] 33 +18 ?E %/7+ 16 26‘chC ﬁ)—cm:fgx(+€

1.11. a) In|x|+2arctgx+C ﬁ)ln(x+ﬂ,'x +3J—lr4x+x|'x -3
\

2. Memoo noocmanosxku
Ecmu dyHKHS x =w(t) nudbdepeHHpyeMa H HMeeT
Ha COOTBETCTBYIOIIEM IIPOMEeXKYTKe, TO CIIpaBe [ THBO paBel
x=wy(t) .
x)dx = = O '(t)dt =| g(t
[ { b=y QJ [ @ ©Odt =] gt
OyHKUHA x = y/(f) ToA0HpaeTca TaKHM 00pa3oM, 4TOOE! I

pakeHHe MPHHsIO Oollee yIOOHBIH A1 HHTETPHPOBAHHA
Iendgercs KOHKPeTHBIM BHIOM IOJEIHTeIPAIbHOIO BEIpake

+C 3
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ITpuMmepsl. HailTH HHTErpasl:
I 3x+2=t

1) j cos(3x+2) dx = | (3x+2)dx = dt = 3dx = dt -

= J‘lcosrcfr = 1jcosrdr = lsi11f+ C= l5i111(3:1.:+2
3 3 3 3

l+lnx=t¢

3||I
Z}II—I_—mdx =
X

1+ InxYdy = dt = ~dv = dt |-
X

14 i

3 3
P el e 3ufre=2a4moiis
1 4 4 4
__|_]_ —
3 3

1.3. HaTerpupoBanue mo yacraM. Ecmu u(x) u v(a
Mble ()YHKITHH, TO CIIPaBeTHBA (lOpMYna UHMEZPUPOEAH]
Iu(x)v'(x)d‘r =u(x)v(x) - J.v(x)u'(x)dr
HIIH KPaTKo: Iudv =uv— Ivdu :

IIpumepnl. HaliTH HHTETpasl:

u=x+1Ldu=(x+1)dx=dx,
I}I(x+1)cosxdx= : =
dv =cosxdy =>v= Icos xdx =sinx

=(x+1)sinx+cosx+C:
u=Inx, du=(nx)dx :ldx
2) [ +DInxdx = ¥

4

dv=(+Ddx=v= I(f +1dx = % +x

:mx.(§+x]—j(§+x].%dx: hl.r-(§+xJ—J

23



3agaund. MeToaoM
Terpasl:
1.1. ﬂ)!(x —7) - sin xdx 3

1.2. a) [(4-x)-e™Vdx;
1.3. a) [(x+2)-3%dr;
1.4. a) Jxl-cosxdx;

15 | X dx.

sin” 3x
OTBeThI
1.1.

ﬂ) (T—x)cosx+sinx+C 3

HHTEIrPDHPOBAHHA MO YACTAM 1

0) [x*-Inxdx.

0) [arcigudx.

6) [In(1+x")dx.

6) [inCx+1+x7)dx.

1.6. Ieax - sin bxdx . 1.7.

0) éﬁ.(zmx—lj

1.2. a) %(33:—11]@"3}: +C} 0) mrca.‘g:c—%]_n(l
3 [x+2)m3-1] | 3
1.3. a) - +C; 0) xln(1+x°)-2
In= 3
1.4. ﬂ)(xz—fi}sinx—zxcnsx+{:’; ﬁ]xln(x—‘u.l'l+x2
m’ ] -
1.5. —ixcf33x+l]n|si113x|+c. 1.6. ﬂ
3 9 a +1¢
x .
1.7. 3 {smx+cosxh13}_c'

1+(ln3)?

IIpakTnueckas padora Ne 10 «IIpousBosnHas cnoxHOM QyHKIUH.
Brruucnenue BTopoii mpon3BoAHOM QyHKIHIDY

1y =(2x-1)(x* —6x+3)
26 + 12.]

I-x

2. y=—2—.
Y 1+x
24
3.y= xz_
1-x

x3

4., y= .
1+ x?
2

5 _(x+4)
x+3

[y’ = 6x’—

24

y'= x*(3+x7
(1+)c2)2 '

{y -k Zi)( ;C)j .
i



X +1

—(2x* -3/,

ij -9

3 J‘cos 3x
4.'[ 3 .

5. J.\/de.

6. J.x(x2 + 1)4a’x.

7 J‘x);cj-XZ'
2ok
x2dx

J‘xz +1
10. | ;“;‘fxl
dx
1LIJ?:§.
Jx
12jeJ§Y
13. | e‘jzdfl

Pazgean S UnTerpajibHoe ucUMc/IeHHE.
IIpakTnyeckas padora Ne 11 «BrlunciieHne HeEONpeIEIEHHBIX HHTETPAJIOB.»

1. szdx.

2. j%

-
X =—x=-2

14 J‘sm Tx

15. Icos4xdx.

16. J.(l +sinx+ cosx)dx.

17. j 2% .3 dx.

18. j J1-3xdx.

dx
19. | ———
I(x—2)’
20. Jx\/1+x2 dx.

21 J.x+3

13. j\/;dx.
dx
14. Iﬁ

y'= 12x(2x2 - 3)2 .



3. J'ﬂ 15. J(x3 +5x° —3x+1)dx.
4. I(3—x2)3dx 16. j (x2 —3)(x—1)dx.
5, sz;x““dx. 17. j—(x_1)3 dx.

6. [V +¥x ~3x)a R

7. | xj_l) dx. 1. (l_?)ﬁ dx.

8. '[ 20. J‘(e_x+e2)‘)dx.
9. I e +e )2 dx. 1 ’
21. j(\/_—ﬁj dx.

10. [(1=x) (1-2x) (1-3x) dx. . | xdx

B > I\/ﬁ

12. jsin 8xdx. 24, j 2" dx.

IIpakTnyeckass padora Ne 13 «Pacyer ompenenéHHbIX HMHTErpajoB mno ¢opmyne HrproToHa-
JleitOHuIIAN

. 2
6. Haifti miomams GUrypsl, orpaHudeHHoi 3axanapiMu mamsamn: Y =3X+18—x7, y=0.

7. HaiiTu nnoma s KpUBOJIMHEHHON Tpaneuuu, OrpaHuYeHHON NPSIMBIMU X=a, X=D,

rpadukom (yukmun y=f(x) n ocsio Ox: a=0,b=2,1(x)= X’ - 2x+2.

8. HaiiTu miomaas KpUBOJIMHENHOM Tpaneuuu, OrpaHuYeHHON NPSAMBIMU X=a, X=D,
2
rpadukom pysKImn y=f{x) n ockio Ox: 2 =1,b=3,f(X)=x"—-4x+5.

. 2
9. Haiftu miomans GUrypsl, orpaHuYeHHOI 3axanbiMu mHmsamn: Y =X +14—x7, y=0.

10. Boruncauts mnomaab Gpurypst F, n300paxxeHHOM Ha pUCYHKE.
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y—-—x=+6.t—5

I

o 1 2 8 4 5 *

Pazgen 5 IuddepenunaibHoe U HHTErpajbHble HCYUCIECHHE (PYHKUMH HECKOJbKHX
nepeMeHHBbIX
IIpakTuyeckasi padora Ne 13. «Bpruucienue npeaena GyHKIAN.»
3ananue 1. HaiiTu yacTHBIC IPOU3BOAHBIE (PYHKIHH
z=x3y2 +5x2y3 +4x -3y +2.
I —2y24,2 3
Pemenue. Cunras BeNMUUHY y IOCTOSIHHOM, I1OJTy4aeM X~ 3x7y” +10x07 +4.

. z/ =3x2y? +10x)° +4.
CumnrTas BeIMYUHY X IOCTOSHHOM, HOIy4aeM ~ X

3amanue 2. HaifTu Bce BTOpbIE 4aCTHBIE IPOM3BOAHBIE OT (yHKImn = = S(D)

83: R
3ananue 3. HaifTu 4aCTHYIO IPOM3BOAHYIO X% oT GyHKIMH = ex(cos y+xsmy )
Pazgen 7 UnTerpajbHoe ucunciaeHne GyHKIUN HECKOJIbKUX NepeMeHHBIX
IpakTuyeckas pa6ora Ne 14 «BorunciaeHust JBOMHBIX HHTETPATIOBY»

[

3amanue 1. Beluucnure wuHTErpanm pactpocTpaHEHHBIH Ha MPAMOYTOJIBHHUK
D =[3,4;1,2]

/[(J:JrQ:Udea’.y.
3aganue 2. Bplumcioure wuHTErpan b o6nacte D orpannueHa  JITMHUAMH

y=z*y=0r+y—2=0
3 b . .
] ] (5a%y — 2y )dedy
1 J2

/'1 . 1 w2dedy
dy :
0 o 1+?

3ananue 3. Berauciure nHTErpal

3ananue 4. Beluncinute UHTErpa
Pa3nen 6 Teopus psiion
IIpakTnueckass padora Ne 15 «MccrnegoBanue psiza Ha aOCONMIOTHYIO M YCIOBHYIO
CXOJMMOCTb»

3ananue 1.
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»
1
OrnpenenuTts, ABI4eTCA JIU PAT E ( ) abCONMFOTHO CXOOAMMMCH, YCIIOBHO CXOIAMMMCA MM PacXoaamumMca’?
=l ,H n + l

PeweHue.
Crauana mpumMeHHM npusHak JlefioHna:

lim |a, |—l1m;=0.

CJ'IEIIOBGIEJ'IBHO: IaHHBIN PAO CXOOMTCA. BI:IS!CHI«IM, ABJACSTCA I 3Ta CXOOMMOCTE abCcoMOTHOM MIu }’CJ'IOBHOITI.
BOCI'IOJIBSVEMCH npe,:re.nm—mm TIPH3HAKOM CpaBHEHHA M CPaBHHM COOTBCTCTB_\,'TO]JIHﬁ pano s MOI[}"J'IEfI

1
|a I Z \/7 C pacxogamHMcad rapMOHHHYECKNM pAI0OM Z—Z

x=17

1
'1 2
Pl Gt N Ve iy .- =i
1w l “"“’.Jn(n+l) H-w 'Jn(”.,.l) 1w 1w
2

. COCTaBJIeHHBII M3 MOI[\J'ICH pPacxoomnIcia. To MCXOIOHBIM 3Haxoqepenv1-0mmtca

TTockoneky pan ZIa | Z
P PR (n +1

P40 ABNAETCA YCJIOBEHO CXOOAMMMCA.

3amaunue 2.

( l)?“-l
[ICCJICIIOB&TI: ABJIACTCA JIU PAO Z— a0COMFOTHO CXOOAMMMCA, YCJIOBHO CXOOAMMMCA MM pacxonxmm,lcx?

2=1 5?3_1

PeweHue.
[-[pHMEHX}I MMIPHU3HAaK erﬁGmma, EMINM, 4UTO PAO ABJNACTCA CXOOAMMMCA:

[ P

lim ]a |— lim =lim =
n-w J!-ml 5?3_1 H=w 5.’2 —1

| :¢+1

1
= Z . COCTaBJICHHOI'O M3 MOOVIIEH COOTESTCTE VEOIIHX

PaCCMO‘rpHM TEIeph CXOOMMOCTE palda Z 5 1 5 1
27— x=1 2%

x=1

HJIIECHOE. I"ICHOJII:S}'X z-m'rerpa.nbnblﬂ MIPH3HAaK CXOOMMOCTH. ITOJVIacM

S dx s T 5
‘[SX 1 ISx 1 '}}_{2 1n|5x 1" -—}41_{2 I:ln(Sn 1)—1n4:| =
& ( l)x+l
CJICHOB&TEJ'IBHO I«ICXOHHBII«I pan Z 5}3 1 CXOOMTCA VCJIOEHO.
n=1
3aganue 3.
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w A
R B
HCCJTEHDBETB Ha CXOOMMOCTE pAnd E I:_ 2

»=1 M

PelieHue.

[TprmaeHim gocTaTodHEI npuaHak JlefibHILa 1na sHarodepenviomuxca panoe. [lomyaaem

.
. snm
11m|a|—11m[ 1 = lim =]
M= M M = p

]
:l;vg i oA

B

MoCHOJNBEY 5101 2 £1. CJIE,I[DEETE‘JIZE-HD: JaHHBIM pAn CXOTITCA.

3amaunue 4.

= x2ntl
HecnenopaTte HA CXOOMMOCTE PAI Z[_ :
2=l 3.’3 + 2

PelieHue.
TMompobyeM mpUMeHHTs TpisHaE JeftbHna:

2n+1

1

i o = i 2L < ——
xl—jﬂa xl—:?nggn+2 w2 mowm +%
M

Bupwmo, uTo Mogvne obmero wieHa He CTPEMHTCA K HVIED OpH # — 0. [losToMy JaHHEBIR pan pacxogHTed.

3agaHue 5.

w = —1 0
_Hccaenorate 3HAKOYESPEAYVIOMIHHCA DA 5 D Ha

wal M-37 CXOIHMOCTE.
PenieHHe. 3anHIeM JaHHBIH pA/l B BHIE

o ol 9 R T8 O

- 3 18 81 324

YneHsl 3TOTO pma yGbIBAIOT MO abCOMIOTHOH BeIHTHHE:
r.. 1. .34 1
—_ — 2 — D —

3 18 81 324

OOGIIHH 41€eH pAaa CTPEeMHICH K Hy k!

1
lim —==9-

r—m

3Ha4HT, 3Haxoqepeny}omm-wﬂ PAL CXOIHTCH.

CocraBuM pﬂﬂ H3 aOCOIHOTHBIX BEJIHYHH 49JI€HOB 3TOr0 px.:la:
1 1 1
2.0 JO- -
3718 81 324 ot I

CXOJHMOCTB 3TOTO Psaa HCCIeIyeM o MPH2HAKY [lamambepa:

1 1

U, = —. U, =————
n-3" T (43
2 1 - 3 I |
e = —-<1.
1,213 % 1,1},{1 D3 hm - =3
3HAaYHT,  PAI CXOJHICA, MOITOMY 3HAKOTepelyIOMHIcH pax

abCONMKTHO CXOIHTCH.

Pa3znen 7 O0bIkHOBeHHBIe U PepeHInaTbHbIC YPABHEHHUS

IIpakTnuyeckass padora Ne 16 «Pemenue 3agay Ha HaxOXACHHE OOLIMX HUHTErPAIOB
U depeHIMaTbHOTO YPaBHEHHUSL. »

[Tpumep. HaiinuTe oOuuii MHTErpait HHTETPaJIbHOIO YPAaBHEHUS.
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E

y' = +4- +2

Pemenne:

Beegem 3aMEH*,rf:%:}" =tx+t
t'x+t=t>+4t+2
t'x=t2+3t+2

dt E
—x=t"+3t+2

dx
dt B dx

t24+3t+2 x
MNpowHTeErpMpyem NoAyYeHHOE BhipaMeHHe:

J’ dt _ dax
t2+3t+2 J x

J' _ [dx
(r+2){t+1)_ X
J' dx
(t +1 t+4 2} x
t it =Inx+InC
Ly e nx +In
+
i Cx
¥+ 2x
OtgeT:
_|_
D M Cx
¥+ 2x
|. Haiitu o6mmii uaterpan auddepeHInaTsHOro
ypaBHEHHS

3y +y* =Q2x* + 1))’
2.Haiitu pemienue 3aaaun Konm

T
y'+Z =Sin2x y(—j =1
x ’ 2

3.Haiitu penienue 3aaauu Konm

P T
Jio =——

y(1)=y'(1)=0.

4 Hatitu ob1ee pemenue quddepeHIHaTb-HOrO ypaBHEHUS

3" +100y =20sin10x —30cos10x —200¢'** .

Pa3znen 8 Ananurnueckasi reomeTpust
IIpakTnyeckas padora Ne 17 «Brruucienue Touek nepeceyeHus MpsiMbIX Ha MIOCKOCTH»
1. Hauepture rpagux QyHKIUN y=x+2
2. Cpenau npsMbIX, 3a/IaHHBIX YPAaBHEHUSAMHU, YKQXXHUTE Tapbl MapayIeIbHBIX MPSAMBIX: 1)
x+y=2; 2) y-x=2; 3) x-y=3; 4) y=1; 5) y=3; 6) 2x+2y+5=0.

3. HaiiTu paccTosinue MeXIy LleHTpaMu oKpyxkHocTeit x2 + y2 =9 u x? +y2 —8x + 12 =
0.
30



4. Haiiti ypaBHEHHE IIPAMOIA, MPOXOAIIEl Yepe3 HEeHTphl OKpyxkHocTel x2 + y2 — 6x — 8y +
16 =0unx?+y%2+10x + 4y + 13 = 0.

5. Haiitu Touku nepecedenus okpyxuoctu (x — 2)% + (y + 3)? = 20 u npsmoii y = x — 3.

6. Haiitu ypaBHeHue obmieit xopasl okpyxHoctei (x —1)2 + (y —3)2 =4, x2 + y? — 6x —
10y + 30 = 0.

7. HaiiTu LeHTp U paanuyc OKPY>KHOCTH, OITMCAHHON OKOJI0 TpeyrojbHuka ¢ BepmuHamMu A(0;2),
B(1;1), C(2;-2).

8. CocTaBUTh ypaBHEHHE OKPYXHOCTH, Kacaromeiics npsambix 2x +y —5=0u2x + y + 15 =
0, mpuueM OTHOM U3 HUX - B Touke A(2;1).

9. Haiitu yron mMexay paguycamu okpyxHoctd (x — 4)% + (y + 3)%? — 25 = 0, npoBeicHHBIMU
B TOUKaX IepecedeHus ¢ ocbio OX.

IlpoBepka BBINOJHEHUSI CAMOCTOSITENbHON padoThl. CamocrosiTenbHas pabdoTa
HaIpaBJieHA HA CaMOCTOSITEJIbHOE OCBOEHUE U 3aKPEIJICHHE OOYy4YaroUIMMMCS IPAaKTHUECKHUX
YMEHHH U 3HAHUU, OBJIAZICHHE OOLIUMHU KOMIIETEHIIUSMHU.

CamocTosATenbHass MOATOTOBKA OOydaroluXcs IO  JUCHUIUIMHE  IPEANOaracT
clenyromue Buabl U GopMbl pabOTHI:

- pelIeHue 3a1a4 ¢ IeNbI0 MOArOTOBKU K KOHTPOJILHOHU padoTe.

Ilepedensb 3a1a4 AJ1 NOATOTOBKM K KOHTPOJIbHOM padoTte

1. BeraucnuTh crneayronue npeensl.

1 lim sme. l
-0 sin10x 2
-3.
2. lim $953% 3]
s ® COSX
2
3. lim 1 2C0SY. H
x—0 X 2
4. hm—ln [1.]
x—1 _1
5 In Inx [0.]
X—>+0 X
6. xj [0.]
x>+ @
7. ]jIOnOx” In x (n>0) [0.]
(L6 ) !
=3\ x-3 x -9 6
1 1 [0.]
9. lim (__ | j
x—3 X SIn x
10. Tim 8% L]
-0 x
1. fim S3% 3
X—> 7T l‘g 5x 5
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12, fim X1 Ly
x—1 xn_l n
a2

13. fim LGOS X a
x>0 In cosbx

. tgx—1
14, lim 22X [—l}
H% sin4x 2
X x [2.]
15. lim & —¢
x>0 SIn x
2x [2]
16. lim &1
x—0 SN x
17. lim 1 - CO8X a
0] —cos bx b2
18, lim . {ﬂ}
x—l x” _1 n
19. fim 22 % 0]
x—>0 X
20. fim Z 0% [1}
x—>0 X 6
21 lim x—cosx' [0.]
x—>0 X
22, lim T8 X [1}
x—0 X 3
x ex [2.]
23, lim & ¢ 2%
=0  x—sInx
24. fim 8X=X (2.]

=0 x —sin x

l—4sinzéfrx {z_\@}

2

25. lim

x—1 l_x

2. BeruucnauTs cienyromue mpeaesol.

.
1.limz‘gx—‘1+cos3x. [2'_
x—0 e" _67X
. x’ [ 1]
sinx—x+— -
2. lim 6 120
x—0 X
3. lim L2698 [i,
x—0 Sx 10 1
4. Tim 27C18 2% 2
x>0 arcsin Sx 5]
5. jim 0 =3) 4]

2 x2 —3x 42

32



10.

11. lim

12. lim

13.

14.

15.

16.

17.

18.

19.

20. ki

21. 1

22. i

23. 1i

24.

l——sin” —7x
fim —3 >
x—>1 1—x
xm
lim —;m —narypanbHoe yucino ua >0 .
x—>+aoe

X
lim ——~———
s>+ In (14 x)

. lim —%

x—>0 . ﬂx.
Clg —
2

hm tg 5x
x_>, 1g 3x

In (e 4 )
r—at0 In (x a) '
In (sm ax)
x=0+0 [n (sm bx)'
lim x ctg 2x.

x—>0

lim (l—x) g %

x—1

mn(al—qx (a>0).

X—> ©

1 1
lim n{a* ta -~ —2] (a > O).

X—> 0

lim | ————"—|
H% ctg x 2cosx

lim (tg X —Sec x).

lim (1-sin x)°*

T
x> =
2
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25. tim (v +1)r

X—> 0

Haiitu mpon3BoaHbIe CleAyOmuX QyHKIIHIA:

Ly=1-2x".

7 y:x+2.

13. y=

14. y =

15. y=

16. y =x/6x" -5.

17. y=3/(4+3x)".

Hepeqenb 3aJav aJd NoAroToBKM K KOHTpOJ’[LHOﬁ paﬁoTe

34

|

ly'=20x* —15x> + 24x|

= (x=5)(x+3)" Ox—13).]

y:

{,:3x—1_
rNra
{y'z _x4 —15x° +6x
5-2)
. 5(5+4x) |
g (5-2x)’ ':
(3x> +5)2(30x> - 54x—10)
(2x-3) |
p 300 |
(c+5)
" 4x

6x% — ’
" o) |
e
Y V4+3x |




18. y= 25 ) y'= — Sx .
X +4 (x2+4)\/x2+4
19. y x=2 ' >
X+3 2(x+3)Vx* +x-6
20.y =sin” x. [y'=3sin’x cosx.]
21.y =sinx’. [y'=2xcosx
) X
22.y= = >
y =cos’ 5 [ > J
x’ X
23. y—cos? {y': —~“x%sin 7}
24.y = x? cosx. [y'=x (2cosx — xsin x)]
sin 2x . 5cosx— cos5x
25.y= . y =
cos3x 2cos’ 3x

Haiitu mpon3BoiHbIE ClIEAYIONINX ()YHKIIAN:

l.y :(x2 —2)sinx.+2x CcoS X

CcOSx . 1 |

2.y= —. y'= —.
1-sinx l1-sinx

sin x —cosx ) ]

3. =0 y’: .

sin x + cosx (sinx+cosx)2 |
4.y:tg4(x2+1). { . 8xtg3(x2+1)_
y = 2 2 :

cos ix +1i |

S.y :(tgx—ctgx)2 . [ , 16cos2x ]
Y ===

sin” 2x |

6.y=x—tgx. y'=-1tg" x]

7.y=%2. po_ Ax—sin2r |

Vx 4x/x cos’ x|

8.y=31+cos’ x. ' sin 2x

y'=- :

44\l(1+cos2 x)3 |

9. y=In?x [ . 2Inx |
y = .

x -

10. y—l+2lnx—E. ‘:y':z+ln2x—%.

X X X X x"

ll.yzlntgf. [y'= ,1 }
2 sin x
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12. y=In x*. L2

y=Inx [y _2

x_

13. y=(x—1)e". [y'=xex.]

x 2 x|

14. y=(x2—4x+8)ez. {y’:%ez.

e’ —e’ e te ]

15. y= . — .
== {y :

16. y:exlnx. [y’=€Xlnx(1+h’1)C).:|

17. y=x2"% [y'=(2x+x2h12)2x.]

18. y=e‘/;. V= el '

x|

19.y =tg>2x cos” 2x. [y': 2;g22x(3_251n22x)]

20.y=1In (e "+xe ™). [y'z— x|

1+x

3 _ ) -

21. y=In x; 9 yi= 24x .

x =1 x*=9)(x’ -1) |

22. y=1-arctg x. i X 7

i 1+ ]

23. yzgvl—f +%arcsinx. _y': 1—x2._
1 1+x 1 - 1

24, y=—In —— + —arctg x. — )

IR TN S 7 1—x4}

25. y=In sin 2“14. pe 2 e

o+ TS

IIpoBepka BbINOJIHEHUS] KOHTPOJIbHOH padore. KoHnTposbHas paboTa mpoBOIUTCS C
LIEJIbI0 KOHTPOJIS YCBOEHHBIX YMEHUN U 3HAHUN U MOCIEAYIOIIETr0 aHaJu3a TUITMYHbBIX OIIHOOK 1
3aTpyAHEHUH, 00yJaroluXcs B KOHIIE M3Y4eHUs TeMbl WM pazjena. CoriacHo KajeHIapHO-
TEMaTUYECKOMY IJIaHYy JUCIUILIMHBI IPEIYCMOTPEHO MPOBEACHNE KOHTPOJIbHOM pabOThI.

3aganue 119 KOHTPOJIbHOM PadoThI

Bapuanr 1
1. UccnenoBaTh cucTeMy ypaBHEHUN HAa COBMECTUMOCTh M OINPEACIICHHOCTh, HE pellas ee.
VYka3ath riaBHbie (0a3uCHBIE) U CBOOOIHBIE TIEpEMEHHBIE.
( 3x; —x, + 2x3 + x4 = —9;
—2x1 + X, — X3 +4x, = —2;
—x1 + X, + 9x, = —13;
—9x; + 4x, — 5x3 + 11x, = 3;
—15x; + 6x, — 9x3 + 9x, = 21.
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2. Pemmts cucteMm ypaBHeHuit meronom ["aycca. Yka3aTh oOuiee U OHO YaCTHOE pEIICHHS.

X1 — 2X5+x3+3x4 = 5;
4x, + x5 + x3 + 2x4 = 13;
7x1 + 4x, + 3x3 + x4 = 21;
2x1 + 5x5 + 3x3 — 4x4 = 3.

3. PemmuTh cucteMy ¢ MOMOIIBIO0 00paTHON MaTpHIlbl U 110 popmynna Kpamepa.

—3x1 + 4x2 + X3 = 17,
le+x2_x3 = 0,
_le + SXZ + SX3 = 8.

4. PemmTh OJHOPOJHYIO CHUCTEMY YpaBHEHHH. VYKaszaTh o0OIIee pelicHue
(byHIaMEHTATBHYIO CUCTEMY PEILICHHA.

X1 + 5x,—3x3—2x, = 0;
—2Xx1 +x3 +4x, = 0;
X1 — 3x, +3x3 + 2x, = 0;

—5x; — x5 + 6x3 — 2x4 = 0.

n

5. Ha Ouccekrtpuce mnepBoro KOOpAMHATHOro yria nexar Touku A(3;3) uB(x;y) ,

paccTosiHuE MEXy KOTOPhIMH paBHO V 2. HaliTu KoopAHHATHI TOUKH B.

6. Haiitu ypaBHeHHE NPSAMO, IPOXOAAIIEH Yepe3 TOUKY MEPECEUCHUS MPSAMBIX2X — Y —

1=0u3x—y+4 = 0 napamensHo npsimont 4x + 2y — 13 = 0.

7. Haittu yron mexnay Bbicotoit AD n meauanoit AEB TpeyroiabHHUKE C BEpLUIMHAM B TOUKaX

A(1;3),B(4;,—-1),C(—1;1).

8. Haiitm xaHOHHYECKOE YpaBHCHUC 3JUIAIICA , €CIIN

a) PaccrosHue Mexny KOHIIaMH OONBIIOW W Maloll OcH paBHO 5, a CyMMma JUIMH

IIOJIyOCe# paBHa 7;

06) Paccrosnus ot ero okyca 10 KOHITOB OOIBIION OCH paBHBI 2 U 14.

9. YUepes dokyc mapabonsl y? = —xmposeneHa npsMas o yraom135° k ocu Ox. Haiitu

JUTUHY 00pa30BaBIIEHCST XOP/IbI.

Bapuanr 2

1. HccnenoBare cucTeEMy ypaBHEHHMH Ha COBMECTHOCTb U ONPEAEICHHOCTb, HE pellas ee.

VYka3athb riaBHble (0a3ucHbIE) U CBOOOIHBI IEPEMEHHBIE.
2x1 — X5 + 3x3 + 5x, = —3;
—2x1 + 3x, — x4 =8;
7x1 — 3%, + 2x3 +4x4 = 0;
—X1 — 2x, +4x3 + 7x4 = —14;
k—2x1 — 2x5 + 11x3 + 18x, = —23.
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2. Pemuth cucreM ypaBHeHUH MeToaoM ["aycca. YkazaTe o01iee u 0THO YaCTHOE PEIICHHUS.

3x1 + 2x,—x3+2x, = —3;
—x; — 3Xx, + 2x, = —=3;
X1 —4x3 + x4 = 0;
X1 — X3 + 3x3 + 3x4, = 6.

3. PemuTs cuctemy ¢ momoIs0 00paTHON MaTpuIlbl 1 1o Gopmyna Kpamepa.

X1 + 2X2 - SX3 = _3,
_le + 6x2 + 9x3 = _11,
—4x1 - 3x2 + 8x3 = _2

4. PemmTh OTHOPOJHYIO CHUCTEMY YypaBHEHHH. Ykazarb o0miee perieHue o
byHIaMEHTAbHYIO CUCTEMY PELICHHIA.

2xq + 6x,—2x3—4x, = 0;
—5x; — 2x5 — x3 + 5x4 = 0;
—4x; +14x, — 8x3 — 2x, = 0;
—x1 + 10x; — 5x3 — 3x4 = 0.

5. Jlau Ttpeyronpauk ABC ¢ Bepmunamu A(1;5),B(4;1),€(13;10). Haiiti Touky
nepeceyeHusi OncceKTpUChl BHyTpeHHeEro yriia A co ctopoHoit BC.

6. Ipsamasy = kx + 4 yjaneHa OT Hauyana KOOpAMHAT Ha pacctosume d = /3. Haiitu
3Ha4YeHHe K.

7. Jlanb1 IIOCJIEI0BATEIIbHBIE BEPLIMHBI rapajuiesorpaMmma
ABCD : A(—2;5),B(2;7),C(—4; —3). HaiiTi KoOpAMHATHI Y€TBEPTOil BepiuHbl D ¥ Hamucath
ypaBHEeHUE quaroHanu BD.

8. HaiitTu ypaBHeHME TpPAMOIi, cojepyKalieil JuaMeTp OKpyKHocTHx? + y% — 6x + 4y +
8 = 0, nepnenaukysapHbIi npsmon x — 3y + 2 = 0.

9. Haiftu ypaBHEeHHE TUNIEPOOITBI, 3HASA, YTO €€ SKCLIEHTPUCUTET £ = 2, POKYCHI THUIEPOOITBI
2
X
cBOMaat0T ¢ GOKYCOM DILTUIICA ot y? =1.

BapuanTt 3
1. HccnenoBarb cUCTEMY YpaBHEHHMI HAa COBMECTHOCTb M OIPEIECIIEHHOCTb, HE pellas €e.
VYkasats riaBHble (0a3MCHbIE) U CBOOOIHBI IIEPEMEHHBIE.
X1+ 2x, —3x3 — 2x4, = 5;
-2, +x3+x4,=0;
—3x1 + 2xy +4x3 + 3x, = —11;
| 3xy—x,+2x3+x, =7;
13x; — 7x3 — 9x, = 35.

2. Pemmts cucteM ypaBHeHu#t MmeronoM ["aycca. Yka3aTh oOuiee U OJHO YaCTHOE peIleHHs.

—3x1 + 2x,+5x3—2x, = —1;

—4x, + 13x3 + x4, = —10;

—2x1 + 3x; — 3x3 — 4x, = 6;

2x, — 4x, + 3x3 + 5x, = —8.
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3. PemuTs cuctemy ¢ momoIs0 00paTHON MaTpullbl 1 1o Gopmyna Kpamepa.

3X1 + xZ - x3 = _10;
—3x1 + 3x2 + ZX3 = 8,
le + 2x2 + 8.X'3 = _1

4. PemmTh OJHOPOJHYIO CHCTEMY ypaBHEHUW. VYKa3aThb 0OIIee pEIICHHEe U
byHIaMEHTAIbHYIO CUCTEMY PELICHHIA.

3x1 + 2x,+2x3 + x4, = 0;
—3x; +x; —x3 +4x, = 0;
9x; + 3%, + 5x3 — 2x4 = 0;
—9x, —4x3+7x, = 0.

5. Haiftu xoopAauHaThl LEHTpPa U PagUyC OKPYKHOCTH, HPOXOIAIICH dYepe3 TOUYKY
A(—10; 4) n xacaronieiics ocu Ox B Touke B(—6;0).

6. Hanucate ypaBHeHHE mpsAMOi, mpoxojsmiei yepe3 Touky (—2;1) Ha paccrossHuu 1 ot
Hayaja KOOp/AUHAT.

7. Ilpu kaxux 3HaueHusix A u Cupsmasidx + 3y + C = 0:

a) mapamienbHa npsmoit 3x —y + 8 = 0;

0) mnepneHAMKYIIpHA MPSIMOK Yy = 5X;

B) mpoxoaut upe3 Touku (2; 2)u (—1;4);

r) mnepecekaercs c npsamoit 4x — 2y + 7 = 0.

8. HaiiTu muiomanp 4eThIpexyroyibHUKa, IBE BEPIIMHBI KOTOPOTO JiexkaT B (POKycax SJUIUICa
5x% + 9y2 — 180 + 0, a 1Be npyrue cOBNAAIOT ¢ KOHLIAMH €T0 MaJIOM OCH.

9. Haiitu anuMHy auameTpa SiiMica (XOpbl, MPOXOAALIEH depe3 LeHTp sianmica) 9x? +
27y? = 255, nepneHauKy/IApHOro K acMMITOTe Tunep6oisl x2 — y? = 4, npoxonsiel yepes
MEPBYIO U TPETHIO YETBEPTH.

Bapuanr 4
1. HccnenoBarh cucTeMy ypaBHEHHI Ha COBMECTHOCTb M ONPEJECIIEHHOCTb, HE pellas ee.
VYkazaTh riaBHble (0a3uCHbIE) U CBOOOIHBI TIEpEMEHHBIE.
—2x1 + X, — X3+ 3x4 = 3;
2x1 + 2x2 + 4‘x3 +X4 = 5,
X1 — 2x2 - 4‘x3 + 3X4 = —12,
—5x;1 — 5x5 — 10x3 + 4x4, = —19;
—5x1 + 1OXZ + 5x3 - 2x4 = 4‘7
2. Pemuth cuctem ypaBHeHHH MeTosioM ["aycca. Ykazarh oOliee v 0IHO YaCTHOE PELeHUsI.

X1 — 2Xy,+2x3—4x, = —2;
—5x; + 8xy — 4x3 + 12x, = —4;
4x1 — 7%y + 5x3 — 12x4 = —1;
—2x1 + 3%y — x3 + 4x4 = =3.
3. PemuTs cuctemy ¢ momoiiso 0d6paTHON MaTpullbl U o Gpopmyna Kpamepa.
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3x1 +x, — x3 = 10;
—3x; +3x, +92 =8§;
5x; + 2x, + 8x3 = —1.
4. PemmTh OJHOPOJHYIO CHCTEMY ypaBHEHHUW. VYKazaTh 0OIIee peEIIeHHEe U
byHIaMEHTAIbHYIO CUCTEMY PELICHHI.

—Xq + 3x2+3X3_x4 = 0,
le - 2x2 + X3 + 3x4 = 0,
—5x; +11x, + 8x3 —6x4 = 0;
3x1 — Xy + SX3 + 5x4 = 0.

5. Ilnomans Tpeyronbuuka ABC ¢ Bepmunamu A(—2; 1), B(2; 2), C(4;y) pasua 15. Haiitu
OopAuHAaTy BepluHsI C.

6. UYepes Touky mnepecedeHus mnpsameix2x —y = 0ux + 3y — 1 = OnpoBeneHa npsimasl,
NEepIEeHANKYIISIpHAs npsaMoit y = 3 — x. Halitu ee ypaBHeHUE.

7. Hauer nBe cmexsbie Bepiunabl A(—2;4), B(2;2) napamienorpamma ABCD u Touka
M(1; —1)nepeceuenuss ero  nauaroHaiei. Haiitu  ypaBHenuss cropoH BC u CDwu
napauiesorpaMma.

8. OkpyxHOCTH mpoxoauT uepe3 Touku M;(1;5) u M,(5;3), a eHTp ee JSKHUT HA TPSIMOIA
% + % = 1. Haiitu ypaBHEHUE OKPY>KHOCTH.

x?  y? o
9. lan amunc =TT = 1 . Haiitu ypaBHeHue runep0oibl, BEPIIUHBI KOTOPOTO HAXOASTCS

B Q)OKycaX, a (I)OKYCLI — B BCpIIMHAX TAHHOI'O 3JUIMIICA.

CBoaHas Ta6/1u1a 10 NPUMeHsieMbIM (popMaM U MeTOAaM TeKYIero KOHTPOJISI M OIleHKH
pe3yJabTaToB 00y4YeHHusI

PesynbTaTnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, yCBOCHHbBIE
3HAHMA)

®opmMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJibTaToB 00y4eHHus

OcBoeHHbIC YMEHUS:

pacmo3HaBaTh 3afady uW/wiu mnpobiemy B | Orenka MPaBUIBHOCTH BBITTOJTHECHHS

npoecCHOHATFHOM ~ W/MIM  COLIMAJIbHOM | CAMOCTOSITEIHHON PabOThI

KOHTEKCTE; Pemenue 3amay Bo Bpemsi 3aHATHS
KonTponbnas pabota

aHAIM3UPOBATh 3a1ady u/miau npobnemy u | OueHka MPaBUIBHOCTH BBITTOJTHECHHS

BBIJICJIATE €€ COCTaBHBIEC YaCTH; CaMOCTOSITEIbHON PabOThI

Pemenue 3a1a4 Bo Bpemsi 3aHATHS
KonTponbHas pabota

OIPEAEIIATh ATAIbI PELICHUS 3a/1a4U; Onenka PaBUIBHOCTH BBITTOJIHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenue 3a1a4 Bo BpeMsi 3aHATHS
KonTponbnas pabota

BBISIBIIATD u 3¢ heKTUBHO uckath | OueHka MPaBUILHOCTH BBITIOJIHEHUSI
nH(popMaIro, HEOOXOIUMYIO NIJIsi PEIICHUS | CAaMOCTOSTEIHHOM pabOThI
3a/1a4¥l U/ UITU TPOOIEMBL; Pemenue 3aay BO Bpemsi 3aHATHS

KonTponbhas pabota
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COCTaBUTh IUIAaH JeiicTBus; onpenenuts | OueHka IPaBUIBHOCTH BBINOJIHEHUS
HE00XO0/IUMBIE PECYPCHI; CaMOCTOSITENIbHOM PabOThI
Pemenue 3aa4 Bo Bpems 3aHsTUSA
KonrpomnbHas pabora
BJIAJICTh AaKTyaJbHBIMH MeTogaMH paboTel B | OueHka IPaBUIBHOCTH BBINOJIHEHUS
poecCHOHATLHOM U CMEXHBIX cepax; CaMOCTOSITEJIbBHOU pabOoThI
Pemienue 3aa4 Bo Bpems 3aHTUSA
KonrpomnbHas padora
peaan30BaTh COCTABJICHHBIH IJIaH; Onenka IPaBUIBHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOM paOOThI
Pemienue 3aa4 Bo Bpems 3aHTUSA
KonrpomnbHas padora
OLIEHUBATh PE3yJIbTaT M HocneAcTBUA cBoux | OueHka IPaBUIBHOCTH BBINOJIHEHUS
JeicTBUH (CaMOCTOATEIBHO WK C IIOMOILBIO | CAMOCTOATEIbHON paboThI
HACTaBHUKA) Pemienue 3aa4 Bo Bpems 3aHTUSA
KonrpomnbHas pabora
OIpeNeNsTh 3aJauu e noucka | Onenka PaBUIbHOCTU BBITOJIHEHUS
uH(pOpMalLlMK; OIpEeNesITh HEO0OXOIUMBIE | CAMOCTOSATENbHON PabOThI
UCTOYHUKM  uH(pOpMalMK;  IUIAHUpOBaTh | Pemienue 3agay Bo BpeMs 3aHATUS
IIPOLIECC TTOUCKA; KonrponsHas pabora
CTPYKTYypUPOBAaTh nosiydaemyto | OueHka IPABUJIBHOCTH BBITIOJTHEHUS
UH(POPMALHUIO; CaMOCTOATEJIbHOM paboThI
Pemenne 3amay BO BpeMs 3aHATHS
KonrtposabHas pabora
BbIIEIATh HaubOosee 3HauuMoe B repeuHe | OueHka IPABUJIBHOCTH BBITIOJTHEHUS

uH(pOpMallMK; OLEHUBATh MPAKTHUECKYIO
3HAUYUMOCTb pe3yJIbTaToB MIOMCKa;
0(OpPMIISTH PE3yabTaThl TOUCKA.

CaMOCTOSTENILHOM paboThI
Pemenne 3a1ay BO BpeMs 3aHATHS
Konrponbnas pabora

YcBoeHHBIE 3HAHUA:

aKTyaJbHBbII npogeccuoHaNbHbIHI 151
COLIMAIBHBIM ~ KOHTEKCT, B  KOTOPOM
HNPUXOJUTCS PabOTaTh U )KUTh

KonrtponsHas pabora
VY cTHBIN 0npoc BO BpeMsl 3aHATUS

OCHOBHBIE = HCTOYHUKH HH(DpOpManmuu U
pecypcsl JUisl pelieHus 3afad U mpodsieM B
npoecCHOHATbHOM ~ W/MIU  COLUATbHOM
KOHTEKCTE

KonrtponsHas pabora
VY CTHBIN 0npoc BO BpeMsl 3aHATHUS

AITOPUTMBI BBITIOJTHEHUS pabot B
MpoeCCHOHAIBHON U CMEXHBIX 00JIacTIX

KonTponbnas pabota
VYCTHBII ONpPOC M BBINOJIHEHUE MPAKTUYECKHX
3aJlaHU BO BpeMs 3aHATHS

MeTOJbl paboThl B MNPOPECCHOHAIBHON U
CMEXHBIX cepax

KonTponbnas pabota
YCTHBIN ONMpPOC M BHIOTHEHUE MPAKTHYECKHX
3aJlaHU BO BpEeMsI 3aHATHS

CTPYKTYpPY IJIaHa JJIs1 pCIICHUS 3a1a4

KonTponbnas pabota
VYCTHBIN ONpoC W BBIOJHEHUE MPAKTUYECKUX
3aJlaHU BO BpEMS 3aHATHS

MOpsAAOK OHLCHKH PE3YJIbTAaTOB PCIICHHA
3aaad HpO(I)CCCHOHaHBHOﬁ JACATCIIBHOCTH

KonTponbnas pabota
VYCTHBIN ONMpoC M BHIOTHEHUE MPAKTHYECKHX
3aJlaHU BO BpPEMSI 3aHATHS
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HOMEHKJIaTyphI nHpopmannonusix | KonrponsHas padora

MCTOYHHKOB, MIPUMEHSEMbIX B | YCTHBIM ONpPOC M BBINOJTHEHUE MPAKTUYECKUX
npodeccuoHaNbHOM NesSTeNbHOCTH; 3aJJaHuM BO BpeMsl 3aHATHUS
MPUEMBI CTPYKTYPHUPOBaHUsI HHGOpMAIUY; KonTponbnas pabota

YCTHBIN ONPOC M BBIIOJIHEHUE NMPAKTUYECKHX
3aJlaHU BO BpeMsl 3aHATUS

dopmat odopmiieHuss pe3ynabTatoB mnoucka | KontponpHas pabora
UHpOpMaIIUH. YCTHBI ONMPOC W BBINIOJHEHUE MPAKTHYECKHX
3aJIaHUM BO BPEMsI 3aHATHUS

3.2 ®opMa NpoMeKyTOUHOM aTTecTALMHU

[IpomexxyTrounast arrectanusi MO JUCHUIUIMHE DJJIEMEHTHI BBICHIEM MAaTeMaTHKA —
9K3aMeH, CTienn(UKaINI KOTOPOTo coaepkuTcs B JaHHOM KomruiekTe DOC.

Obyuarowuecss 0onyckarwomcs K coave 3K3aMeHA NPU  BbINOJIHEHUU 6CeX 6UO08
CAMOCMOAMENbHOU pabomvl, NPAKMUYECKUX U KOHMPOJbHLIX pabom, npedyCMOMpPEeHHbIX
pabouell npoecpammort U KaieHOapHO-meMamudeckum niaHoM OUCYUNIUHDBL.

IlepeyeHb BONPOCOB K IK3aMEHY

. Onepauuy Hag MaTpULIAMH.
. Cnenuduueckue cBoiicTBa onepanuii HaJl MaTpULIAMHU.
. TpancnoprupoBanue matpull. CBOMCTBA OllEepaliuy TPAHCIIOPTUPOBAHMSL.
. Onpenenurenu. CBOMCTBA ONpeaeIuTENICH.
. Teopema Jlamaca.
. Heob6xoumoe 1 10cTaTOYHOE YCIIOBHE CYLIECTBOBAaHHSI OOPaTHOM MaTpUIbL.
. Aroput™ noctpoeHus: 00paTHON MaTpPUIIBL.

8. EnMHCTBEHHOCTh OOPAaTHON MaTPULIBI.

10. Panr maTpuusl.

11. Teopema Kponekepa-Kanemnu.

12. Meton l'aycca.

13. Mogens JleoHTheBa.

14. YucnoBas QyHkuust yucioBoro aprymenrta. llpumepsl. I'padux ¢ynkumu. I'paduk
o0OpaTHON (hyHKIMH.

15. Crioco0s! 3aganus GyHKIMA. AprupMmeTHuecKkre onepanuu HaJl GyHKIUSIMU.

16. OrpaHnyeHHble U HEOrpaHUYEHHbIE (QYHKIMU. ['eoMeTpruueckoe UCTOJIKOBaHUE. I 'paHu
¢yukun. [Ipumepsr.

17. Mounotonnsle ¢yHkuuu. KycouHo-mMoHOTOHHbIE — (yHKIMH. ['eomerpuyeckoe
ucrosikoBanue. IIpumepsr.

18. UerHsble 1 HeueTHbIEe GyHKLIUU. Teopembl 0 HUX. [Ipumepsl.

19. Ilepuonnueckue ¢pynkun. Teopemsl. [Ipumepsl.

20. DnemeHTapHble QYHKIIUH, UX KIacCU(UKALUS.

21. Omnpenenenue npenena ¢ynkuuun no Komm. ['eomerpuueckuit cmbicia. Teopema o
€MHCTBEHHOCTH IIpeAea.

22. Ompenenenne npenena ¢GyHkuuu 1o ['eiiHe, ero SKBHUBAJEHTHOCTh OIPEIEICHUIO
npezaena no Komm.

23. JlokanbHble CBOMCTBA (PYHKUINN, IMEIOIIMX KOHEUHBIH Mpeer.

24. beckoneuno Mainble GpyHKIUH. Teopemsl 0 0.M.¢.

25. beckoneuno Oospime ¢yHkmuH (6.0.9.). CBsa3p mexay 0.6.¢. u 6.M.¢p. CBsizp Mexay
6.0.¢. 1 HeOorpaHUYEHHBIMU (QYHKLIHAMU.

26. CpaBHenue 60.m.p. Kpurepuii oskBuBasenTHocTH O.M.p. Teopema o 3amene
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SKBUBAIEHTHBIX 0.M.(). Teopema 00 FKBUBATIEHTHOCTH CyMMBI 0.M. (.

27. IlepBbIil 3amevaTeIbHbBIN MpEIET.

28. Yactuunsle npenensl GyHkuuu. OIHOCTOpPOHHME Mpenensl. TeopemMa O YaCTHYHBIX
npeJienax u ee Cie/ICTBUS.

29. Teopema o mpenerne MOHOTOHHOW (yHkmuu. Teopema Beiiepmrpacca 0 cXOaUMOCTH
MOCIIE0BATEIbHOCTH.

30. Bropoii 3ameuatenbHblil npeaen. CiaencTBus.

31. O6parnas ¢pyHkiusa. Teopema 0 CylecTBOBaHMHM HEMPEPHIBHON 0O0paTHOW (DYHKITHH.

32. Crenennast QyHKIMS ¢ HaTypalnbHBIM Moka3zarenaeMm. CBoiictBa. CteneHHast QyHKIUS C
LEJIBIM OTPHIATEIbHBIM MTOKa3aresaeM. CBoiicTBa.

33. Iloka3zaTtenbHast QyHKIMS HAa MHOXKECTBE IEHCTBUTENBHBIX unces. CBOMCTBA.

34. Jlorapudmuueckas QyHKIUS U €€ CBOMCTBA.

35. Crenennas (pyHKIHS C IEHCTBUTENBHBIM MOKa3aTeneM. CBoiicTBa.

36. Tpuronomerpuyeckre GyHKIMA y =sinx U y =cosx. CBoiicTBa.

37. Tpuronomerpuyeckne GyHKIMUA y =7g x U y = ctg x. CBOHCTBa.
38. OOpaTHble TpUroHOMETpHUYeCKUe PyHKIMKM y = arcsinx u y = arccosx. CBoiicTBa.
39. O0OpaTHble TPUTOHOMETPUUECKHE PYHKIMU y = arctg x U y = arcctg x . CBOICTBa.

40. Tlomsarue muddepenuupyemoctn ¢Gyaknun. IlpomsBomnas wu auddepenunan.
['eomeTpuyeckrii 1 MEXaHWYECKUH CMBICI MPOU3BOAHOM. Teopembl O NMPOU3BOAHON CYMMBI,
NPOM3BEACHUS M YaCTHOTO.

41. IpousBonnas u nuddepeHnuan odbpaTHO U cloxHON GyHKIUN. MHBapHaHTHOCTD
dopmel iepBoro nuddepeniuana.

42. TTapameTpuyecKH 3aJaHHbIC KpUBbIE U PYHKIUH, UX JU(PPepeHInpOBaHUE.

43. TIpousBoanslie u aAuddepeHnanbl BRICIIUX TOPSIIKOB.

44. Bo3pacranue (yobiBaHue) (YHKIIUU B TOUKE. JIOKaNbHBIN SKCTPEMYM.

45. HeoOxoammoe yCIIOBHE JOKAJIBHOTO 3KCTpeMyMa T PepeHIInpyeMoil B JaHHOW TOUYKE
byHKIHH.

46. Teopema Ponns. Teopema Jlarpanxka. CienctBust u3 Teopemsl Jlarpanxka (IOCTOSHCTBO
GyHKLIMH, UMEMLIEl Ha HMHTEpBaJe PABHYIO HYJIK HPOU3BOIHYIO, YCIOBHS MOHOTOHHOCTH
(GyHKIMU Ha WHTEpBaje, OTCYTCTBHE Pa3pbIBOB IEPBOTO POJa M YCTPAHHMBIX DPa3pbIBOB Y
IPOU3BOIHOM).

47. O60061eHHas popMyIia KOHEUHBIX MpHupanieHuii (teopema Komm).

48. PackpriTue HeonpenenenHoctel (mpasuia Jlonurans).

49. TlpuzHaku MOHOTOHHOCTH (yHKUMHU. OTbBICKaHHE CTallMOHAapHBIX ToueK. IlepBoe
JIOCTaTOYHOE yCIIOBHE 3KCTpeMyMa. BTopoe 1ocTaTouHoe ycloBHE SKCTpEMyMa.

50. Bremmykiocts rpaduka ¢ynkiuu. Touku meperuda. Heo6xomumoe ycimoBue meperuoa.
[TepBoe nocrarounoe ycinoBue nepernda. Bropoe gqocrarounoe ycinoBue neperuoa.

51. Acumnrotel rpadpuka ¢ynkuuu. Iloctpoenne rpaduxa ¢yHknuu. OTbICKaHHE
MaKCHUMAaJIbHOT'O 1 MUHUMAJIbHOT'O 3HAaY€HUI (PYHKIIUH, OTIPE/IETICHHON CerMEHTe.

52. Ionsitue nepBoobpasHoi pyHkuuu. Heonpenenenuslii nurerpain. OCHOBHbIE CBOWCTBA
HEOIPeIeIEHHOr0 HHTEerpaa.

53. MuTerpupoBanre METOAOM 3aMEHOM MEPEMEHHOM.

54. luTerpupoBaHue M0 4acTsIM.

55. ®opmyna Herotona — Jleitoaua.

56. nTerpupoBanue 1o 4yacTsM U 3aMeHa IIepEMEHHOH B ONpeIeTICHHOM UHTErpaje.

Ilepeyennb 3a1aHuil K IK3aMeHY

1. Beruncimare Matpuy D=A-B+2C" , rue

3 2 1 -2 0 1
A= , B= , C= ;
1 1 -1 3 1 0
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2. Boramcute Matpuy D=A-B+2C" , rae
13

1-25 4 1
A= , B=|02]|, C= .
2 01 30
10
3. Beraucnure matpunty D = A-B +2C", e

1 2 -2 1 0 1
3 4 5 1 0

4. Berauciute matpuny D = A-B+2C T , Tae
21

211 1 0

A= , B=]03|, C= .

-1 02 2 -1
10

5. BerauciuTs onpeaenuresns
-1 1 2

0 -3 1
-2 1 1
0o 2 3

BIYUCIIUTD OIPCACIINTECIIb

W - N = W

6.

213-21
01-132
00-142
000 31
000 01

7. BBIYUCIUTD ONPEAETUTEND
-2 1 2

1

1 0 1
2 -2 1 1
1 2 3

8. BBIUMCIUTD ONPENEIIUTEND
11 3-21

02-1 32
00-1 31
00 0 12
00 0 03

9. Pemuth cucteMy JTMHEHHBIX anreOpandeckux ypaBHeHU MetonoMm Kpamepa;
2x, +4x, —x; =5
— X, +2x, +4x, =5

Sx;+x,—x;=5
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10. Pemuthb cucreMy JTMHEHHBIX adredpanyecKux ypaBHeHUN MeToaoM [ aycca

2x, +4x, —x; =5
— X, +2x, +4x, =5

Sx;+x,—x;=5

11. Peminth cuctemMy JIMHEHHBIX alnredpandeckux ypaBHEHUN

metonom Kpamepa;
2x,=5x,+x;, =4

x,—3x;,=4

=3x,+2x,—x;=4

12. PemuTh cucTeMy JIMHEHHBIX areOpandecKuX ypaBHEHUN
MeroqoM ["aycca

2x,=5x,+x;, =4
x,—3x;,=4
=3x,+2x,—x;, =4

13. Haiitu o6patHyro Matpuiy A~ x matpune A
A= (2 3)
5 7
14. Haiitu o6patHyro matpuiy A~ x matpune A
A= (6 2)
1 3
15. Haiitu o6patayio matpuny A~! k marpune A
_(—2 5
A= ( 4 3)
16. Haiftu momanp (urypsl, orpaHu4eHHON 3aJaHHbBIMU JuHUsAMU: .17.B mpoctpaHncTBe

3agansl Touku C(1;2;3)C(1;2;3) u D(3;4;5).D(3;4;5). Haiitu ayiuny BekTOpa —CD

. sin5x
18.Brruucnute npeaen lim — .
-0 5in10x

3x+2y—z=4
19. Pemnte cuctemy ypaBHeHuii metogom Kpamepa 2x —y + 5z = 23
x+7y—z=5
3x+2y—5z=-1
20. Pemmmre metonom ["aycca cucremy ypaBHeHwmii { 2x —y + 3z = 13
x+2y—z=9
x’ -9

X -1

21. Haiiaure npousBoaHyto GyHKIMU y = In

22. IIpuBecTy K KAHOHUYECKOMY BHUJly YpaBHEHHE KpUBOM 2 MopsiaKa, HaliTH Bce ee mapameTphl,

MOCTPOUTH KpUBYH0.  9x2—4y2—90x—8y+185=0.

23.Jlana kpuBas. [IpuBectu k kaHoHUYecKOMY BUAY. [IoCTpOUTE M ONpeenuTh BUJL KPUBOM.

62425 xy+2y2=21.
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24 BbICHUTH BUJ KPUBOI1 110 00IIEMY YPaBHEHUIO, HAUTH €€ TTapaMeTphl U MOJIOKEHHUE B
cucteme koopauHat. CrenaTb pUCyHOK. 3x2—6y2—1 2x—1 08y—492=0.

25. BplisicHUTE, KaKM€ U3 JaHHBIX YPABHEHUM ABIIAIOTCS YPaBHEHUSMHU OKPYXHOCTH, HalauTe
LIEHTP OKPYXKHOCTH H €€ PafnyC: . (x=1)"+(r+2)" =25y

x*—2x+y*+4y—20=0

26. Beisicuute, Kakue U3 JaHHBIX YPaBHEHU ABIAIOTCS YPaBHEHUSAMU OKPYKHOCTH, HalauTe

LEHTp OKPYXKHOCTH U ee paguyc: X + ¥ T8x—4y+40=0

xt+y*—4x+2y+1=0

277 .BpIsiIcCHUTE, KaKM€ U3 JaHHBIX YPaBHEHUM SBIIIOTCS YPaBHEHUSAMU OKPYXHOCTHU, HalauTe
LIEHTP OKPY>KHOCTH U €€ PauycC:

28.Hanumure ypaBHEHHE OKPYKHOCTH, ITPOXOJIAIICH yepe3 TpH 3aJaHHbIE TOUKU A(2; ﬂj;

B(1;1), C(2;2),

29. Borancauts o6nacts onpexerenus f(x) = Va2 — 7x + 10.

30. Beranciuth 061acTh onpenencuus f(x) = arccos 3x.

31. Beruucnuth 06acth onpenenenus f(x) = Vx + 2 + P

X
32. Beruucnuth 0051acTh onpenenenus f(x) = arcsin >

33. Beruucnuth 06s1acth onpeneneuus f(x) = logs(x — 2).

1
In(x+3)’

34. Berauciuth 001acTh onpenencuus f(x) =

35. BerumcnauTs obnacts onpepenenus f(x) = vVx — 7 + V10 — x.

36.Haiiti npousBoaHble GyHKIME y=5x" —3x+2
2
x -1

38.Haiiti npousBoHbIe GyHKIHH y = e’

37.Haiiti npou3BoaHble QYHKIUN y =

39.Haiitu npousBoaHble GyHKIUH y=~/2—3x
40.Haiitu npou3BogHbIE (PYHKIMI, HCTIONB3Ys TEOpEeMbI JU(GEepeHIIMPOBAHNS

y=x"-In3x
41.Haiitu npon3BoAHbIE PYHKINNA, UCTIONIB3YS TEOPEMBI AUPPEPEHIUPOBAHUS
_ 3x
S

42 Beraucaute y =cos3x+2sin’ x.

43. Boiuuciute  y =5 +log, x

44.Haiitn TpeThio npoussoanyto Gynkimii (y” —?) a) y =sin2x
45. Haiitu TpeTbto npousBoaHyto Gpynkuuii ( y" —?) y =cos3x
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d.
46. Bpruncnure nHTErpa '[2—)2
X

47. Bpluncnure nHTErpal dex

dx

48. Beruncaure uHTErpa 5

49. BeryuciauTte UHTErpai J‘ 3 dx

50. Haiitu nHTErpansl METOOM 3aMEHbI [IEPEMEHHOMN: I Y2+ xdx

dx
51. Haiitu uHTErpasgbl METOAOM 3aMEHbI IEPEMEHHOM J- 71
x —

52. HaiiTu uHTErpajgbl METOAOM 3aMEHbI IEPEMEHHOM Ie‘3x+5 dx

53. Haiitu nHTErpasl, UCIOIb3ys METO/ HHTETPUPOBAHUS 110 YaCTIM J'zxe’“dx ;
54. Haiitu nHTErpabl, UCIOJIb3ys METO/ HHTErPUPOBAHUS 110 YACTIM jlen xdx.
55. Haiitu uHTerpasnsl, UCIOIb3Ysl METOJ HUHTETPUPOBAHUS 110 YACTAM I xe> dx;

56.B kmacce 25 yyeHukoB. CKOJBKMMH CIOCOOAaMH MOXHO W3 HHMX BBIOpaTh 4 ydammxcs aiist
JexypcrBa’?

57.CKOJbKO BapUaHTOB TPEX3HAUYHOTO LIU(PPOBOT0 KOJ1a CYLIECTBYET?

58.B koHTekcTe 2 OykBBI Oenoro 1sera, 2 OykBBI CHMHEro IBeta U 1 OykBa »ENTOoro IBeTa.
CKOJILKHMH CITOCOOaMH MOYKHO BBIOpaTh 3 OYKBBI (TIOPSIO0K BEIOOpA HE BaXKeH)?

59.CkonbkuMHU cioco0aMHu MOXKHO COCTaBUTh OyKeT U3 7 LIBETOB, €CJIM B BallleM PAaCHOpSHKEHUU
15 nuBeros?

60.CKOTBKUMH CITOCOOAMH MOYKHO COCTaBUTh CITUCOK U3 6 GUIBMOB?

4. Cucrema ouennBanus komiuiekta @OC Tekyuero KOHTPOJIsi M MPOMEKYTOYHOI
aTrecTaluu

Kaxaplii Bux padoThl oOlleHHBAETCs M0 NATH 0AJbHOM mIKaJe.

«5» (0TIMYHO) — 3a MIyOOKOE U TMOJHOE OBIAJICHUE COACpKAHHEM yuyeOHOro MaTrepuana,
B KOTOpPOM OOydarouuiics CBOOOTHO W YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE INPAKTHUYECKU
MPUMEHSITh TEOPETUUYECKIE 3HAHMS, BBICKAa3bIBAaTh U OOOCHOBBIBATh CBOU CyxKAeHHs. OlLeHKa «5»
(0TIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«» (xopomio) — ecnau OOy4aroIMiicsl MOJTHO OCBOWJ YYeOHBIM Marepual, BiaaeeT
HAYYHO-TIOHSTHWHBIM ~ allapaTroM, OPHUEHTHPYETCS B M3YyYCHHOM MaTepuane, OCO3HaHHO
MPUMEHSIET TeOPEeTUUYECKHe 3HAHUS Ha MPaKTHUKe, TPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBEeTa UMEIOT OT/IeNIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIIBHO) — €CJIM OOYYAIOIINIICS OOHAPYKMUBAET 3HAHUE U MMOHWMAHHE
OCHOBHBIX MOJOXEHUH yueOHOro MaTepualia, HO M3JIaraeT €ro HEemoJHO, HEMOCJIEI0BaTeNbHO,
JIOITYCKAaeT HETOYHOCTH B NMPUMCHCHHH TCOPSTHUSCKUX 3HAHWKA TPH OTBETE HA IPAKTHKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET J1I0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBJETBOPUTENBbHO) — €ClAM OOy4arouluiicss HMMeeT pa3pO3HEHHBIE,
OeccrucTeMHBIC 3HAHMS, JOMYCKAeT OMIMOKKA B OMpENeTeHUH 0a30BBIX MOHATHUN, MCKaXKAeT UX
CMBICIT; HE MOXKET TPAKTUYECKH PUMEHSTh TEOPETUICCKHAE 3HAHMSL.

Kputepuu onieHuBaHus 0TBETA M0 YCTHOMY OMPOCY.

«5» (OTIMYHO) — 3a TIIyOOKO€ U TOJTHOE OBJIAJICHUE COJIEp)KaHUEM y4eOHOTro MaTepuana,
B KOTOpPOM OOydarouuiics cCBOOOJHO M YBEPEHHO OpPUEHTHUPYETCS; 3a YMEHHUE INPaKTHUECKU
NPUMEHATh TEOPETHUYECKHE 3HaHUS, BBICKAa3bIBaTh M OOOCHOBBIBATH CBOW CYXKICHHS, 3a
IPaMOTHOE U JIOTHYHOE U3JI0KEHHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiiCs TIOJTHO OCBOWJI Y4YeOHBIM MaTepuali, BIaIeeT
HAyYHO-TIOHSATHIHBIM ammapaToM, OPHEHTHPYETCSs B M3yYEHHOM MaTepuaje, OCO3HAHHO
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IPUMEHSIET TEOPETUUECKUE 3HAHUS Ha MPAKTUKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEP)KAaHUE U
¢dbopMa 0TBEeTa UMEIOT OT/JEIIbHBIE HETOYHOCTH.

«3» (YHIOBIETBOPUTENIBHO) — €CJIM O0yJaronuiics 0OHapyKMUBACT 3HAHWE W TTOHUMaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEemoJIHO, HEMOCJeI0BaTeNbHO,
JIOIYCKaeT HETOYHOCTH B IPUMEHEHHHM TEOPETHUECKUX 3HAHUM IpPU OTBETE HA MPAKTUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYXKICHHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €Cld OOYy4YaloIIMICI HMEET pPa3pO3HEHHBIE,
OeccucTeMHbIE 3HAHMs, JOMYCKAeT OLIMOKU B ONpPENEICHUU 0a30BBIX MOHATHUN, MCKAXaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kputepuu onieHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBIIIOJHEHUS, YUTAEMOCTb TEKCTa, I'PAaMOTHOCTh
(TepmuHONOTHYEcKas u opdorpaduyeckas), MOJIHOE PACKPHITHE TEMbI KOHCIIEKTA.

«4» (Xopol10) — TeMa KOHCIIEKTa pacKpbITa, OJHAKO MaTepuall U3JI0KEH HEIOCTATOYHO
JIOTUYHO; aKKypaTHOCTh BBITIOJTHEHUS, YUTAEMOCTh KOHCIIEKTa, rPaMOTHOCTh
(TepmuHONOTHYEcKas u opdorpaduueckas).

«3» (yIOBJIETBOPUTEIHHO) — MaTepUai U3JI0)KEH HEAOCTATOYHO JIOTHYHO, HEAaKKypaTHOE
BBINTOJIHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTD (TEPMHHOJIOTHYECKas U opdorpadudeckas),
TeMa KOHCIIEKTa PacCKphITa HE B MOJHON Mepe.

«2» (HEyIOBIIETBOPUTEIBHO) — Marepual M3JO0XKEH HEJOTMYHO, JIOMYUICHBI
TEPMHUHOJIOTHYECKHE U opdorpaduueckue omuOKu, Hepa30OPUUBBIN MOYEpPK, TeMa KOHCIEKTa
HE pacKphbITa.

Kpurepun oueHuBaHusl 3aJaHUI NPAKTHYECKUX padoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKOU «5» (OTIMYHO).

Kaxxnoe 3amanue oreHuBaeTCsl MaKCUMAIIbHO OLEHKOH «5» (OTIHYHO).

1o pe3ynbTaram OlLIEHHBAaHUS BCEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oniennBanust pemieHui 3aaad.

«5» (OTJIIMYHO) — COCTaBJIEH MPAaBUJIbHBIA AJTOPUTM PELICHUS 3aJaud, B JOTMYECKOM
paccyXJIeHUHU, B BRLIOOpE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUU HET OMIMOOK, MOJy4YeH BEPHBIN
OTBET, 33/Jla4a pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (Xopomio) — COCTaBJE€H MPAaBWIbHBIM aNrOpUTM pEUIeHHs 3a/adyH, B JOTHYECKOM
pacCyXJ€HHMM W pEIIeHHH HeT CYUIECTBEHHbIX OHIMOOK; MpaBWJIbHO CJAEJaH BbIOOp
HOPMATHUBHBIX HCTOYHHUKOB; €CTh OOBSICHEHUE PEILIeHMs, HO 3ajjaya pellleHa HepaluoHaTbHbIM
CIocoO0OM MIIM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, ITOJIy4e€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHHME BBINOJIHEHO, B JIOTHYECKOM PACCY)XJICHUM HET
CYILIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4a pelleHa He MOJHOCThIO WK B 00ILEM BHJIE.

«2» (HEeyIOBJIETBOPUTEIIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBbHO.

Kpurtepun oneHuBaHus KOHTPOJIBHOM PadoThI
3aaHue K KOHTPOJIbHOM paboTe COCTOUT U3 ABYX 3aJa4, KaXaast U3 KOTOPhIX OLCHUBAETCS
MaKCHUMaJIbHO OLEHKOW «5» (orauuHo). Ilo pe3ymbraTtam oLieHUBaHMs pELIEHHMS ABYX 3aday
OLICHKAa COOTBETCTBYET CPEIHEN.

Kputepun oneHuBaHNs 0TBETOB 110 IK3aMEHALMOHHBIM OnJieTaMm.

1. Ouenka "oTAMYHO" MpeaIONaraer: ®

[TonHble W TOYHBIE OTBETHI Ha 3 BOMpoOca SK3aMeHaIMOHHOro Owmiera CBOOOAHOE BiaJleHHE
OCHOBHBIMHM TEpMUHAMH M MOHATUSAMHU Kypca. [locrienoBarenbHOEe U JIOTUYHOE H3JIOKEHHUE
MaTepuaia Kypca. 3aKkOHUEHHBbIE BbIBOABI U 0000IIEHMS IO TEME BOIPOCOB.
HcuepnpiBaromiye OTBETH Ha BOIIPOCHI MPH C1aye dK3aMeHa.

2. Ormenka "xopomro" mpeamnoaraeT

[TomHble M TOYHBIE OTBETHI HAa 3 BOIpPOCa SK3aMEHAIIMOHHOrO Ouiera ¢ 3HaHUE OCHOBHBIX
TEPMHHOB U MNOHATHH Kypca. [locnenoBaTenbHOE HM3JI0KEHUE MaTepuana Kypca. YMEHHe
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bopMyIpOBaTh HEKOTOPBIE 000OIIEHUS IO TEME BOMPOCOB. J[0CTaTOYHO MOJTHBIE OTBETHI Ha
BOTIPOCHI IIPH CJjaue IK3aMEHa.

3. Ouenka "yJ0BJIETBOPUTEIBHO" MIPEANIOIATracT:

[TomHbIe W TOYHBIE OTBETHI HAa 2 BOMPOCA IK3aMEHAIMOHHOTO Owmiera. Y IOBIIETBOPUTEIHHOE
3HAaHHE OCHOBHBIX TEPMUHOB U MOHSATUH Kypca. Y IOBIETBOPHUTEIHHOE 3HAHHE U BIAJICHUE
METOJJaMH U CpEACTBAMM pelleHHs 3agad. HemocTaToyHO mocienoBaTelbHOE U3JI0KEHUE
MaTepuana Kypca. YMeHue (popMmynupoBaTh OTAENbHbIE BBHIBOABI U OOOOILIEHUS IO TeMe
BOIIPOCOB.

4. OueHka "HEyJAOBJIETBOPUTEIBHO" IPEANOIaraer:

[TonHbIi 1 TOYHBIN OTBET Ha 1 Bompoca 3K3aMEHAIMOHHOTO OHIIeTa.

49



