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I ITacnopTt (poHIOB OLIEHOUYHBIX CPEACTB
®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
JUCIUIUIMHBI DJIEMEHTHI BBICIIEH MaTeMaTHUKH, BXOJAILIEH B COCTaB MPOrpaMMbl MOJITOTOBKU
CIEIHMAIUCTOB  CPEHEro 3BEHA M0 CHEHUATBHOCTH WH(MOpPMAalMOHHBIE CHCTEMBI U
nporpammupoBanue. Padora od0yyaromuxcsi BO B3aUMO/IeiiCTBHM ¢ MpenojaBarteieM 52, Ha
CaMOCTOSTENbHYIO padoty 14.
2. O0beKThI OLCHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMIINHBI
®OC no3BOJIIET OLEHUTH CIEIYIOUIUE PE3yIbTaThl OCBOCHUS UCHUILIMHBI DJIEMEHTHI
BbIciIel MareMaTtuku B cootBeTcTBUU ¢ OI'OC cnenmansuoct MHpOpMaLMOHHBIE CUCTEMBI U
pOrpaMMHUPOBAHUE U paboueii mporpaMMon JUCIHUILTUHBI DJIEMEHTHI BBICIIICH MaTEeMaTHUKH:
YMEHHS:
- pacro3HaBaTh 3a7ady W/WiIK TpoOJieMy B MPOPECCHOHATBPHOM HW/HIU COIHATEHOM
KOHTEKCTE;
- aHAJTM3WUPOBATH 33]]a4y U/WJIK IPOOJIEMY U BBIICIISATEH €€ COCTaBHBIC YaCTH;
- ONPENIeNATh 3TaIbl PEIICHUS 33/1a4H;
- BBUIBIATH U 3((HEKTUBHO MCKaTh MH(POPMAIUIO, HEOOXOTUMYIO Uil PEUICHHS 3a]aud
W/ TPOOJIEMBI;
- COCTaBHTH IJIaH JIEHCTBUSI; ONPEICIUTh HEOOXOIUMBIE PECYPCHI;
- BJIAJICTh aKTYaIbHBIMU METOJJaMH paOOThI B MPO(PECCUOHAIBHON 1 CMEXHBIX cepax;
- peaIn30BaTh COCTABJICHHBIN IUIaH;
- OLIGHHWBATh pE3ylbTaT U TMOCIEACTBHS CBOUX MACHCTBHI (CaMOCTOSITENIBHO WM C
MOMOIIIbIO0 HACTABHUKA)
- ONpenessaTh 3aJauu JJIs Moucka MH(OpPMAIMK; ONPENesiTh HEOOXOAUMbIE HCTOUHUKH
nH(OpMaIKK; MIIAHUPOBATH MPOIIECC TOUCKA;
- CTPYKTYPHPOBATh MOJIy4yaeMyto HH(POpMAIIHIO;
- BBIICIATH HamOoJee 3HAYMMOE B TEpeYHE WHQPOPMAIMH; OICHUBATH MPAKTUYECKYIO
3HAYUMOCTb PE3yJIbTATOB MMOUCKA; OPOPMIIATH PE3yabTaThl IOUCKA.

3HAHMSA:

- aKTyaJbHBIH NMPOQECCHOHANBHBI M COLMAIbHBIH KOHTEKCT, B KOTOPOM IPUXOIUTCS
paboTaTh U KUTb;

- OCHOBHBbIE€ MCTOYHMKM WH(OpMallUd U Pecypchl [UIsl pelIeHHs 3aJad U IpobiieM B
npo¢eCCHOHATBLHOM H/MIIH COLIMATIbHOM KOHTEKCTE;

- aJITOPUTMBI BBIIIOJIHEHUS pa0OT B MPO(PECCHOHAIBHON U CMEXHBIX 00J1acTAX;

- METOJIbl pabOTHI B MPOQECCHOHATBHOMN U CMEXKHBIX cepax;

- CTPYKTYpY IUIaHa JUIs pellieHus 3aa4;

- IOPAZIOK OLIEHKU Pe3yNbTAaTOB PELIeHNs 3a]a4 Npo(pecCHOHANBHOMN e TeTbHOCTH

- HOMEHKJIaTypbl MH(OPMALMOHHBIX MCTOYHHKOB, MPUMEHSEMBIX B MPO(eCcCHOHATBLHOM
JESATEIILHOCTH;

- IpUEMBI CTPYKTYPHUPOBAaHUS HH(OPMALINY;

- (hopmaT odopmileHHs pe3yabTaTOB MOUCKa HH(OPMALIHH.

BrlienepeuncieHHble yMEHUs, 3HaHUS HAaIIpaBIeHb! Ha (OpMUPOBaHUE Y 00yUarOIIUXCS
CIEAYIOIUX 00IMX KOMIIeTeHIUIi:
OK 01. Bei6upats crioco0Osl perieHus 3agad npopecCuoOHaIbHON AeATEIbHOCTH TIPUMEHHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM;
OK 02. OcymiecTBiasATh MOUCK, aHAJIM3 U HHTEPIPETALUI0 MHPOpPMALUHN, HEOOXOAUMOU s
BBITMIOJTHEHUS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

3 (I)Oprl KOHTPOJISI H OHCHKHU PE3YJbTATOB OCBOCHUA TUCHUIIJIHHBI
KOHTpOHL H OLICHKA PE3YyJIbTAaTOB OCBOCHUS — 3TO BBIABJIICHUC, U3SMCPCHUC U OLICHUBAHNC
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3HaHUH, yMEeHUH 1 GOpMUPYIOIUXCS OOIIMX KOMIIETCHIUH B paMKaX OCBOCHUS JUCLUUIUINHBL.

B cootBercTBUM ¢ yueOHBIM maHoMm crernuanbHocTH 09.02.07 MuHpOpManmnoHHbBIE
CHCTEMBl M TNPOrpaMMHpOBaHHME W paboueil mporpaMMoil AWCHUIUIMHBI DJIEMEHTHI BBICIICH
MaTE€MaTUKU [PEIyCMAaTPUBACTCS TEKYIIMHA UM IMPOMEXKYTOUYHBIH KOHTPOJb PpPE3yJIbTaTOB
OCBOEHUS.

3.1 @®opMbl TeKyLIEr0 KOHTPOJIS

Texkymmii KOHTPOJIb YCIEBAEMOCTH TMPEJICTABIISET COOON MPOBEPKY YCBOCHHUSI Y4EOHOTO
MaTepuaia, peryJispHO OCYIIECTBIIIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHusl.

Texkymmii KOHTPOJb pe3yabTaTOB OCBOCHHS AMCLUILUIMHBI B COOTBETCTBHUHM C paboueii
POrpaMMOM TUCHUIUIMHBI MPOUCXOAUT MPU HCIOJIB30BAHUU CIEAYIOIIUX 005S3aTeIbHBIX (POpM
KOHTPOJISL:

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIBHBIX padoT.

- IPOBEPKA BHINIOJHEHUS IPAKTUYECKUX padoT.

- IPOBEPKa BHITIOJHEHUS] CAMOCTOSITENILHBIX Pa0oT.

Bo Bpems mpoBeneHuss yueOHBIX 3aHATUN JOMOJHUTENBHO HCHOJIB3YIOTCS CIEAYIOLIUE
(OpMBI TEKYIIETO KOHTPOJIS — YCTHBIN OMPOC, PEIICHUE 3a/1a4.

TemaTnka ycTHOrO onpoca

. Onepauuy Hag MaTpULIAMH.
. Cnenuduueckue cBoiicTBa onepanuii HaJ L MaTpULIAMHU.
. TpancnoptupoBanue matpull. CBOMCTBa ONEepaliiy TPAHCIIOPTUPOBAHUS.
. Onpenenurenu. CBOMCTBA ONpeAeIUTENCH.
. Teopema Jlamaca.
. Heob6xoumoe 1 1ocTaTOYHOE YCIIOBHE CYLIECTBOBAHMSI OOPaTHOM MaTpUIbL.
. Aroput™ noctpoeHus: 0OpaTHON MaTpULIBL.

8. EnMHCTBEHHOCTh OOpAaTHOM MAaTPHLIBI.

10. Panr maTpuIisl.

11. Teopema Kponekepa-Kanemnu.

12. Meton l'aycca.

13. Mogens JleoHTheBa.

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

15. Crioco6sl 3aganus GyHKIMN. AprupmeTHueckue onepanuu HaJl () yHKIUSIMU.

16. OrpannyeHHble U HEeOrpaHUYEHHbIe (QYHKIMU. ['eomeTpuyeckoe UCTONKOBaHUE. [ 'paHu
¢yukun. [Ipumepsr.

17.  Mounotonnsle ¢yHkuuu. KycouHo-moHoTOHHbIe  (yHKIMH. ['eomerpuyeckoe
ucronkoBanue. [Ipumepsr.

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

19. Ilepuonnueckue ¢pynkuu. Teopemsl. [Ipumepsl.

20. DnemeHTapHble QYHKIUH, UX KIaccu(UKaIuUs.

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

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

23. JlokanbHble CBOMCTBA (PYHKUNN, UIMEIOIINX KOHEUHBIH Mpeier.

24. beckoneuHno maineie pyHknuu (6.M.¢.). Teopemsr 0 6.M.¢.

25. beckoneuno Oospime ¢pyHkuu (6.0.9.). CBsa3p mexay 6.0.¢. u 6.M.¢p. CBsazp Mexay
6.0.¢. u HeorpaHUYEHHBIMU (QYHKLIHAMU.

26. CpaBHenue O0.m.p. Kpurepuit oskBuBasentHoctH O.M.p. Teopema o 3amene
HKBUBAIEHTHBIX 0.M.(). Teopema 00 FKBUBATIEHTHOCTH CyMMBI 0.M. (.
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27. IlepBblil 3aMe4aTEIbHBINA IPEIE.

28. Yactuunsie mpenenbl GyHkmuu. OIHOCTOpPOHHUE Mpenenbl. TeopemMa O YaCTHYHBIX
npejesiax u ee CICACTBUA.

29. Teopema o mpezaene MOHOTOHHOW (yHkuuu. Teopema Beliepmitpacca o cxonumoctu
MOCJIEI0BATEILHOCTH.

30. Bropoii 3aMeuarenbHbiil npeaein. CieacTBusl.

31. O6patnas ¢pynkuus. Teopema o CyIiecTBOBaHUM HETIPEPHIBHON 00paTHOM (QyHKIIHMH.

32. CrenenHas GyHKIUs ¢ HaTypajdbHBIM Ioka3ateneM. CpoiicTBa. CterneHHass QyHKIHS C
LEJIbIM OTPUIIATEIbHBIM MTOKa3aTesieM. CBOMCTBA.

33. IlokazaTenbHas GyHKIIUS HA MHOYKECTBE JEHCTBUTEIbHBIX uncen. CBONCTBA.

34. Jlorapudmuueckas QyHKIUS U €€ CBOICTBA.

35. CrenenHas ¢GyHKIHUS ¢ JCHCTBUTEIBHBIM MoKa3zaTeaeM. CBOMCTRA.

36. Tpuronomerpuueckue GyHKIMU y =sin x u y=cos x. CBoiicTBa.

37. Tpuronomerpuueckue GyHKIMH y =1g x U y = ctg x. CBOHCTBA.
38. OOparHble TpUroHOMETpUYecKre PYHKIMKU y = arcsin x U y = arccosx. CBoiicTBa.
39. O0patHble TpUTOHOMETpUYECKHEe PYHKIMU y = arcig x U y = arcctg x . CBONCTBa.

40. Tlonstue muddepenuupyemoctd ¢yukiuu. [IpowsBomHas u auddepeHuna.
I'eomeTpuyecknii 1 MEXaHUYECKUH CMBICI IPOU3BOAHOWU. TeopeMbl O IPOU3BOJHOW CyMMBI,
IPOM3BEACHUS U YaCTHOTO.

41. IlpowsBomHast u nuddepeHran oOpaTHOW W CIOXHOM (QyHKUMH. MHBapHaHTHOCTH
dbopmbl iepBoro auddepeHuana.

42. TTapameTpruyecKy 3aJaHHbIC KPUBBIE U PYHKIIUH, UX JU(PepeHIpOBaHUE.

43. TIpousBoansle U aAuddepeHnanbl BHICIIUX HOPSAKOB.

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

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

46. Teopema Ponns. Teopema Jlarpanxka. CienctBust u3 Teopemsl Jlarpanxka (IOCTOSHCTBO
(GyHKLIMH, UMEIONEeH Ha MHTEpBaJe PaBHYK HYJIO IMPOU3BOAHYIO, YCJIOBHUS MOHOTOHHOCTH
(YHKIIMM Ha UHTEpBaje, OTCYTCTBHE pa3phIBOB IEPBOrO poOJia U YCTPAHUMBIX pPa3pbIBOB Yy
IPOU3BOIHOM).

47. O6o0061eHHast popMyia KOHEUHBIX MpuparieHuit (teopema Kormm).

48. PackpriTue HeonpeaeneHHoctel (mpasuia Jlonurans).

49. TlpuszHaku MOHOTOHHOCTH (QyHKIMHU. OTbICKaHME CTallMOHApHbIX TOoYeK. [lepBoe
JI0OCTaTOYHOE YCJIOBUE IKCTpeMyMa. BTopoe 10cTaTOuHOE yCIIOBUE IKCTPEMYMA.

50. Bemmykiocts rpaduka ¢ynkiuu. Touku meperuda. Heo6xomumoe ycimoBue meperuoa.
[TepBoe nocratounoe ycnoBue neperuda. Bropoe nocrarounoe ycinoBue neperuoa.

51. Acumnrotel rpadpuka ¢ynkuuu. Ilocrpoenne rpaduxa ¢yHknuu. OTbICKaHNE
MaKCHUMAaJIbHOT'O 1 MUHUMAJIbHOT'O 3HAaYeHUH (PYHKIIUH, OTIPE/IETICHHON CerMEHTe.

52. Ilonstue nepBoobpazHoi pyHkuuu. Heonpenenenuslil nurerpain. OCHOBHbIE CBOMCTBa
HEOIPEAEIEHHOr0 HHTErpaa.

53. VlHTerpupoBaHyie METO/I0M 3aMEHOW NEPEMEHHO.

54. HTerpupoBaHue Mo 4acTsM.

55. ®opmyna Hetotona — JleiOuua.

56. MHTerpupoBaHue 10 4acTsIM U 3aMEHA IEPEMEHHOM B ONPEAEIEHHOM UHTETpaIE.

BbinosiHeHHe W 3a1MTA MPaKTHYeCKUX padoT. [Ipaktuueckue pabOTHI MPOBOIATCS C
LENbI0 YCBOEHUS M 3aKpEIUIeHUs NPAKTUYECKUX YMEHUW M 3HaHUM, OBIAJEHUS OOLIUMHU
KOMIeTeHIMsIMU. B Xozme mnpakTtudeckoil pa®OThl  CTyIEHTHI NPUOOPETAIOT YMEHHS,
IpelyCMOTPEHHbIE padoyell MporpaMMoON TUCHUIUIMHBI, y4yaTcs HCHOJb30BaTh (HOpPMYINbI, U
IPUMEHATh PAa3JIMYHbIE METOJbl BBIUMCICHWM, AHAJIU3UPOBATh IOJIYYEHHBIE PE3YJIbTaThl U
JIeNIaTh BBIBOJIbI, OMUPAsCh HA TEOPETUYECKUE 3HAHUSI.
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Cnucok nmpakTH4YecKuXx pador:
Pa3nes 1. DiieMeHTBI JIMHEHHO M BEKTOPHOMH aaredpsbl

Ipakruueckas padora Ne 1. «/lewictBus Hajg wmarpunamu. Beruuciienue

onpenenurensa. Pacuer Mmunopa
3aganme 1
[laHbl ABe MATpULIbl, HAROWUTE NX CYMMY.

4 2
4=a )

31
o=(5 4)

3aganue 2.
[aHbl oBe MaTpuLbl, HARAWTE WX PA3HOCTb.

4 2 3 1
(a4 )

3anganue 3
Haigute C=2A +3B, ecnu :

1 9 3 1
A=[9 o B={-34
1 -6 » 1
[aHbl ABe maTpuubl. YMHOMKETE UX OpPYr Ha Opyra.
3aganue 4
1 4 3 5 2 1
A 2 1 5 B=14 3 2
3 2 1 2 1 6

A¥B=?,  B*A=?

2 4 3 -2 2 3
3amanue 5 Jlansl ABe MaTpuibl A (3 6 2), B ( 7 5 1). Omnpenenure 1) cymmy

4 5 3 3 4 3
9TUX MaTpuil; 2) pazHocTb Matpuil A-B; 3) nmpousBeaenue matpuil B*A; 4) Haiinure 3HadeHHe

2A+4B
3ananue 6. Haitnure cymmy matpun 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 mponsBeeHUE MaTPHI]

-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 npousBeaeHue MaTpuilbl A Ha 7, eciu A=< 2 -4 0)
6 -2 8



2 1 3
3ananue 9. Uemy paBeH MUHOP 2JIEMEHTA (p3 MaTpULlbl A = (—2 0 2> ?
-1 -4 3
Boruncnenue onpenenurens. Pacuer muHopa

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

2. BeruuciauTh onpeeauTeNlb MaTpuLbl A = (i :i)

3 BbluuciuTh onpeaenuTens MaTpulsl A = (_2 4 :g)
4 BBIYUCIUTD ONpPEICTUTENb MATPUIIBl A = (_31 :2)
5. BeruuciauTe onpeneanuTesb MaTpullbl A = (_43 _32)

6.C moMoIIb0 MpaBuiia TPEYroJbHUKOB (MpaBmiia Cappioca) BEIUMCIUTE ONPEACTUTENN MaTPHIL

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 o0paTHON MaTpHULIbI»

1. Haiigute oOpaTHYIO MaTpHILy MaTpUIle BZ(% i)

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

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

OnpeaACIIMTEIIb MAaTPHUILIbI, COCTABLTC COIO3HYIO MaTpUIly.

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

2 -1 4
5. Haiigure obpaTHyro MaTpuily st MaTpuibl C = ( 1 0 —2)
-3 5 8

Paznen 2. Cucrembl JIMHEHHBIX YPABHEHUH.



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 JIMTHEHHBIX YPAaBHCHUI»

1. Cnomoubto 06paTHOM MaTpULbl HAMANUTE PELUEHMUE CUCTEMbI IMHENHbIX YPaBHEHUI

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

2. Hanpgute pelieHue cMCTEMbI IMHENHbIX anrebpanyecknx ypaBHEHUN € 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 I"aycca»

1. Pemuts cucremy {Zxxll " 23xeZ=_80

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

3x1 +6x5, +7x3+2x4 =3
CocTaBpTe paclIMPEHHYIO MATPUILy CUCTEMBI.
x—y=-=5
2x+y=-7

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

3.Pemnte metonom ["aycca cucremy ypaBHEeHUH {

Pa3nen 3. Teopusi npeaesion
IIpakTnyeckas padora Ne 6 «IlepBblil 1 BTOpOii 3aMedaTeNIbHbIE IPEIETb»

sinx

1. Yemy paBen npexaen lim,_,g——?

3x—1
2x+5

V1+7x—-1

r)

2. Yemy paBeH npezen lim,_,,

3. Uemy paBeH npenen lim,_,g ———?

X
4. Yemy paseH npezen lim,_,q

+ :
+ :
+ 1)x:
_|_

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

(e
5. Yemy paseH npenen lim,_, o ( 3)
(

6. Uemy paBen npeaen lim, o, (1

IIpakTuyeckas padora Ne 7 «lIpuembl A pacKpbITHS HEONPEIEICHHOCTEH.

3aMCHBI 5KBHUBAJICHTHBIMH»

[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) . —1){a—2
(1—}—;1:}&:14_&:5_’_%3:3_’_&(& ?})'I(!I )m3+---+6{?$n+0($n},
ala—1)---(a—(n—1
o0y = eV rlam(n-1)
n!

3 5 2n+1

T x T .
sing=2z——+—+---+(-1)" + oz +2);

3! 5! (=1) (2n + 1)! ( )

2 4 In
x T
=] - — e -1 an+1y.

Cos T 57 gt +(-1) )l + o{z*"*1);

1 2 : 22n (227 _ 1) B,
t = — gt —— —3 n—1 T men—1 In
gr=c+oz + T + +(-1) @) T + ofz*"),
rne B, —uncnaBeprynnu: By =1, 14+ CLBy + C2By + - -

|
+Cp 1B, OF = ————
m!(n — m)!
1 i | I o 22:132?1 . ,

t = — — — e s O -1\" i ny.
ctgr=——g2— -2 +(-1) (2n) + o(z*");

1 ! m3 1-3 1:5 (Zﬂ‘_l)” $2H+1 2n+2
wens=et 3t T T T@on mrr T )
arccos r = % — ArCSin T;

3 0 2n+1 -
t _ T - — A 1) — i :
HCMET L 3 + 5 '+'( ] 2n+1+0{$ ):
™
arcctgr = 5 — arctg x;
3 5 2n41
T - T .
Sh$=$+—+—+...+—+ﬂx2n+£ :
3! 5! (2n + 1)! ( )
;1:2 xd "TEH n+1
chm:1—|—ﬁ+z+.+.+{2n]!+ﬂ($ ):
1 9 2211(2211 _ I}Bz
thx=2— — 3 — ... n o 2n-1 an
T=2 333' —|—15:r: = (2n)! - - + o(z™),
1 1 22:13?1
cthz =—+ -z — —z° —zmz’l_l—l—ﬂ(mzﬂ);

z 35 ®: T T @)
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1 2% 1-3 2° (2n — 1)1 g4l .
arshr = — — e — — e o o aa s _]_“ Ti+2Y .
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

sin x sin 3z sin ba

L = lim -
a0 sin z?
Pemenue.

W3 Tabnuibl SKBUBAJICHTHBIX (DYHKIMI HMeeM:
sinx ~ x, sin3x ~ 3z, sinbx ~ bz, sinz® ~ z°.

nOCKOJ'Ibe ncxogHasd (byHKLI,VIFI ABNAeTCA ,D,p06b|'0 N KaxXgad n3 3aTux (byHKLI,I/IIZ BXOOUT B
Hee B Buae MHOXuUtend B 4Yucnumtene wuiMm 3HaMeHatene, 70 3aMeHMM WX Ha
OKBUBAJlI€HTHbIE.

I — lig SR Zsin 3z sin bx — bm m — lim 1bx _ 15

0 sin x—+) s x—0  xd

3amganue 2.
HaidTu npenen:

in 5z In” (1 + 2
L — ligg S0 zln®(1 + m).
=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
MHOMXWTENA B YMCMTUTENE UMK 3HaMeHaTene, TO 3aMEHUM UX Ha 3KBMBANEHTHLIE.

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 );
2 3 n

ln(l'f‘i.“}=$—$—+%—...+(_1]?l1%_'_0(:]:11};

2 4 2n

€T T T
cosr=1— —+ —+:--+(=1)" + oz 1y

ol Tl " G Fole)
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PaCKJIaZ[BIBaGM C TOYHOCTBIO 1O KBAJIPATUYHLIX YWICHOB:

2 2
e ~In(l+z)-1=1+z+ :; + o(z?) — (m— % —|—G{£L‘2]) —1 =2+ o(z®);
2 2
x T :
1 —-cosz=1-— 1—?—1—.9(:1:3} =?—|—0(m3}.
[ennM YUCTMTENb 1t 3HAMEHATENb Ha T 1 HAXOLMM Npesern;
, , ofz”)
o x?+o(z?) I+ — 1+0
L:hmf—zllm 'f3)=1 = 2.
r—l} #* : T— of 1
x uT"‘ﬂ(ﬂfJ] x ﬂ%_}_m ,;;" 2+D*U

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". [y = 18x* + 2x.]
X —x>+2 [ , 5x4—2x}
Joy=—-—. y'=—=—
6 6
2 2
P '=8x’ —Zx.
4y=2c' -l [y=8x"-Zx ]
7 Bl 5 3
5.y=6x%+4x2 +3x+4. {y'zle2 +10x2 +3}
6. y=Bx+¥x-L. po 3L 1
* Wx 3 X
7. 3=\ 247 po2l 1
3Ux Wx
8. y=(1+4x)(1+247) [y = 4x (1 + 3x+10x°) ]
9.y =x(2x—1)(3x +2). ' =2Ox* +x-1)]
IIpakTnyeckas padora Ne 9 «lIpousBoanas
CJI0’KHOM byHKINH. Brruncienue BTOpPOH
POU3BOIHON (DYHKIIMI»
l.y:(2x—1)(x2—6x+3)
[y'=6x>—26x+12.]
2. yzl_—x. y'=- 2 .
1+ x (1+x)2
2x* 3(h_ 2
3.y= Xz. y':4x2 )C)
1_x (1_X2)2

12



4 y= x’ ‘ [y,:x2!3+x2q
1+x° (1+x2)2 :
_lard) _(2)x+4)
T -
(1=xY __(=x)
{5 o
X+l xt—2x7 —6x* —2x+
Ty=a {y: ?xz_j_z)zz 1}
8.y=(2x*-3J. [b=12:(2x* -3 |

IIpakTyeckas padora Ne 10 «BriunciieHne HeEONpeIEIECHHBIX UHTEIPAJIOB.»

1. [xdx. 13. [Jxdx.

2. f% 14. j%

3, j% 15, (' +52% 3w +1)dx
4. [B-2*) dx. 16. [ (x> =3)(x—1)dx.

5. jﬂd 17. jﬂdx.

6j(f+%/_ Ux ) dx.

18, Jx+1

7 jxj_l) d 19 j(l——Z]\/x—dx.
8. [ed 20. j 4™ )dx.
9. [l 21, I[\/;—%szx.

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

xdx

22[

11. 23, j .
J x2+2 \/ﬁ
12. {sin 8xdx. 24. [2"dx.
IIpakTHyeckas padora Ne 11
«Bpraucienune OIMPECACIICHHOT'O HHTCErpaia
METOJaMH 3aMCHbBI U HHTCTPUPOBAHUA 110
qacTsIM))

13



1-I dx 14.1- dx

Jxr =3 sin?7x’
dx 15. [cosdxdx.
2. -[x2_9' jcos xdx
3. Jcojf3x_ 16. I(l+sinx+c0sx)dx.
4. [eax 17. [2" -3 dx.
5. j\/x+1dx. 18. Jde.
6. Ix(xZ +1)4dx. 19. J'(x c_ixz)3.
7. J. );dxz. 20. J.x\/1+x2 dx.
X2+
! dx
3. J.(l—ij %. 21 [
x*dx x2
9. jx2+1. 22. j1+xdx.
x*dx ) 5
0. [5—= 23. [5 (3+\/F]dx.
d 2
1. I\/z_xﬁ ” J~(l+]nxx) dx
eV dx edx
25. .
12.j = jm
13 [ L8 26. [*-% ax.
e +1

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

. 2
1. Haiitu nnomaab GpUrypsl, orpaHUUYE€HHON 3alaHHBIMU JTUHUSAMU: Y = x+18-x7,y=0.

2. Haiitu niomaab KpUBOJIMHEWHOM Tpaneuu, OorpaHMueHHON MPSAMBIMU X=a, X=Db,
2
rpadukom dyrxumn y=f{(x) u ocsro Ox: a=0,b=2,f(x) =x"-2x+2.
3. Haiitn nomane KpUBOJIMHENHOW Tpalneluy, OTPAHUYEHHON IPSIMBIMU X=d, X=D,
2
rpadukoM GyHKIMK y=f(x) 1 ockio Ox: & =1, b=3,f(x) =x"-4x+5.

2
4. Haiiti niomaae GUrypsl, OrpaHUUEHHOHN 3alaHHBIMU TUHUSMU: Y = Sx+14-x7, y= 0.

5. Boruucnuts miomans Gpurypsl F, n300pakeHHONW Ha pUCYHKE.

y—--x=+6.r--5

14



IIpakTnyeckas padora Ne8 «BblunciieHue onpeneneHHOro HHTErpaja METOIaM1 3aMEHBI
Y UHTETPUPOBAHUSA 10 YACTIM»

Mertoab! penieHUust HHTErpaJaoB

1. HemocpeacTrBeHHOE HHTErPUPOBAHUE

HenocpeacrBeHHOe HHTEIPUPOBAHME — METOJI HUHTETPUPOBAHUS,
Opd KOTOPOM TMOAMHTErpajbHas (YHKIHS IyTeM TOXIECTBEHHBIX
npeoOpa3oBaHUil W MPUMEHEHMs] CBOMCTB HMHTErpajga MPUBOJUTCS 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 MHTENPaNnos, 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 mnoaBeaeHuss MOA  3HAK
nugdepeHuuaia

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/
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. . 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
1 ..2' A — o1y .-3 ..2 — -
]wbmJ, dr = /hlll.;. -En’.(.;. ) = sz

CornacHo Tabn MLE MHTErpanoe

[ sintdt = —cost + C

Torga npu t = 12 umeem:

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

=

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

3. MeToa 3aMeHbI IlepeMEHHOI WA MeTO/
MO/ICTAHOBKH

Metoa 3aMeHBbI NepeMEHHOH HMJIH MeTOJ MOACTAHOBKH. DTOT
METO/ 3aKJIFOUAETCs] BO BBEICHUN HOBOW NIEPEMEHHON MHTETPUPOBAHUS
(To ecTb genaercss mojactaHoBKa). Ilpu 3TomM 3amaHHBIM HHTErpaj
IPUBOAUTCS K HOBOMY MHTETrpaly, KOTOPBIN ABISETCS TaOJINYHBIM MU
C TIOMOIIBIO MPEe0Opa30BaHUM €r0 MOKHO CBECTH K TaOJIUYHOMY.

dx.

[Iycth TpeOyeTcsi BBIUMCIUTD UHTErpaj f (=) . Cnenaem

MOICTAHOBKY L= {” * Torma dr = @""f{ﬂ dt U HMHTErpai

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

MMPpUHHUMACT BU:

16



3agaHwne HaliTu uHTerpan

Inx
f L da
T

Pewenne  Kak BMAMM MoA 3Hakom wHTerpana ctomt dymiuma f(2) =Inz w ee npc

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

NTak, WMHTErpan NpMHWMaEeT BN

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

Heonpe,qeneHHblﬁ WHTErpan 3aBucnT OT I'IE[JE‘MEHHOﬁ WHTETPpUPOBaHWA, Nao

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 MpeANosaraeTcs, 4To HaXOXKIEHHE UHTErpaja lP
uduv.
TpoIe, YeM HCXOJHOTO HHTerpajia f . B npotuBHOM ciyuae
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
HeonpeaeneHHOoro MHTerpana.

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

:3jlfx +6J-Cosxdx+J’ 2a’x 3arctgx+ 6.

3 2dx+J‘6C0

MeTtoabl UHTErpupoBaHuda:. Meto noaseneHus non 3H

Opumep 3. Haittn J‘{:x+ 5)0ax .

y ;,.5 _Fr _,_k_é P _,_[:x—sk’l-__ " 3 : -
_[-l,‘x .3_]1 dx—_[l_‘x -3_11 dix+5)= 7 CCER 7.
Opamep 4. Hailitu J' fx dx .
e* -1
j = jd‘g - d**"’ 74 -i|+C.CceR;

€

Ipumep 5. Haiitn IcosSxdr.

_[cosSxdx=J'ms3x%d(ﬁixk%sz‘nh +H. Ce Y X:

Hpumep 7. Hafitu J.-.,n‘S‘-?x ax .

it 1% L1 (8—7xPP
[~B=Tx dx=[ (8—T7x)' _ 73@"8_“}:_7T

18



[pumepvr unmezpuposarus mem

UHMeZPUpPOBAHUSL NO YACMAM
[Ipmvep 11. HalineM Heolipe feeHHBIN HHTEIP:

= dv=e**dx : :
L e n—lxe‘x-lje“dx.—i.
2 2

2x .
_[xe dx= 3

/
du=dx v=1

2x
= (4
/2

[Ipmmep 12. HailigeM  HeompecIeHHBIN
[In(x-1) dx.
u=In(x-1) dv=dx

aﬁu:i
x-1

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

In(x-1)dx-— —xIn(x-1)-
J

V=X

x-1+1
x-1

1
x-1

=xin(x-1)_

Jx=xlnx

Humezepanvl om payuoHaibHulx C

[Tpumep 15. HaiineM HeomnpeneneHHbIM UH

Hcnonb3yeM JIMHENHYIO 3aMEHY TIEPEMEHHBIX.
I 4dx — 4 II Sdx n=5x+3 4

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

[Tpumep 16. Haiinem HeonpeaeaeHHbIN UHTE

I 7dx _71.[ 3 dx _u=3x-2_7 du
(3x-2)° 3% (3x-2)* |am=3ax| 3° 4’
7 7
= C=- +C.

—_——+
3(3x-2) 9x-6

19



ra

Ihrrerpnpomunc 1O YACTAM

Haiianre CAeAyFOIIHe MHTEIPAABL:
1) J xsin xdx .
Pemenmne:

[lycrs U = X, dv = sin xdx;torpa du=dx, jdv :jSin xilx 1

I/’ICHOAb3Yﬂ (bOpM}"AY (1), TIOAYIHIM: VvV = —COS X.

J'xsin K= —xcosx+jcosxdx = —XCOS X

In x dx
2) j Permenmne:
X

dx dx dx ,
[ycrs ¥ = I X, a’v:F; toraa AU = . Idv— F—Ix

Hcmoarsya dopmyay (1), moayumm
In xdx In x & nx 1
I — =— +Jx dx=————
X X X X

L

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

. 32X ~5x+C =2
3+l 2+l 1+l

0 J| -3 eI I%ﬁi’*«ﬁ
=I%—ZI%+3NE&—4J#:jx‘idr_zj%

20



_%4.1 =1 —§+1
~4[x Sdx== x| 43— 42 4C-=
1 3 3
——+1 —+1 ——=+1
3 5
% 2_ % 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)[r ”- B) [\
2x+3 . dx (-
1.2. a dx 3 0 s B)|—
)= N— )=
1.3. ﬂ]j(Zx+3msx)dx; ]j-'}'x Y p B)J-(;[I
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 2x2-
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) 2x23—
3 ; . xvr 2\"_
1.3. a)x? +3sinx+C; 0) T m c: B) 2/

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) BT

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 IIPOMEXKYTKE, TO CIIpaBe/IHBO paBel
x=wy(t) :
x)dx = = O '(t)dt =| g(t
[ { b=y QJ [ @ (0dt = gt
OyHKUHA X = /(1) ToA0HpaeTCA TaKHM 00pa3oM, 4TOOE 11

pakeHHe IMPHHIO Oollee yI0OHBIH 11 HHTETPHPOBAHHS |
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 o3 o= 2a+ s
1 4 4 4
__|_]_ —
3 3

1.3. HaTerpupoBanue mo yacraM. Eciu u(x) 1 v(x
MBle (YHKIIHH, TO CIPaBe/IHBa (JOpMY1a HHMEZPUPOEal

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: ]Jl.r-(§+x}—]
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3agaund. MeToaoM
Terpasl:
1.1. ﬂ)!(x —7) - sin xdx 3

HHTEIrPpHPOBAHHA IO YACTAM 1

0) [x*-Inxdx.

0) [arcigudx.

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

6) [inCx+1+x7)dx.

1.2. a) [(4-x)-e™Vdx;

1.3. a) [(x+2)-3%dr;

1.4. a) Jxl-cosxdx;

1.5. —dx. 1.6.
Js'.irl‘.?uc Y Ie
OTBeTHI

1.1. ﬂ) (T—x)cosx+sinx+C 3
1 3y .
1.2. a) EGI_H]E +C3
X a _
In” 3
1.4. ﬂ)(xz—fi}sinx—zxcnsx+{:’
1.5. —ixcf33x+l]n|si113x|+c.
3 9
x .

1.7. 3 {smx+cosﬁxh13}_c'

1+(In3)~

1.7.

ax .
- sin bxdx .

0) %ﬁ .Blnx—1)
0) xarctgx— % In(1

ﬁ] xIn(l +x2} -2

. ﬁ]xln(x—‘u.l'l+x2

1.6 e (gsin bx -
e a’ +1

IIpakTnueckas padora Ne 10 «IIpousBoaHas cnoxHON QyHKIUU.

Brruucnenue BTopoii mpon3BoAHOM QyHKIHID
l.y= (2x—1)(x2 —6x+3)

26x + 12.]

1-x

2. y= .
Y 1+ x
2x*

3. y= )
Y 1-x?
x3

4, y= .
Y 1+ x*
2
5.y:(x+4)
x+3

[y' = 6x’—
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X +1 i 4 ~n 3 g2
7. )’=x2_x_2. y,:x ?jz_ji2)22x+
=(2x* -3 y=12x(2 -3 |
dx
1.j -—
14. J.sm 27x’
2. _[x _9 15. jcos4xdx.
3. J’ 16. J.(1+sinx+cosx)dx.
cos?3x
4. [ dx 17. [27 -3 dx
5. J‘\/de. 18. le—?)xdx.
6. Ix(x2+1)4dx. 19. j(d—x)3
x—2
7. | xdx 20. [x14x7 dx.
x*+2
7
8. J.(l—lj % 21. '[x+3
de 2
- J.x +1 4 x
4 —x
10. IX ‘jxl 23. j51(3+ \S/F]dx.
(1+In x)* dx
t Iﬂ 24 [
f x
12.j dx. 25.]\/%.
13. J‘ xdx 26. j—dx

Pazgea S UnTerpajibHOe HCUMCICHHE.
IIpakTuyeckas padora Ne 11 «Brluuciienue HeolpeeIeHHbBIX HHTErPaIoB.»

1. Ixzdx. 13. J-\/;dx.
dx d
2. I?' 14. j%

25



3. j% 15. J.(x3 +5x° —3x+1)dx.
4. [3-x*) ax. 16. [ (x* ~3)(x—1)dx.
5. sz;x““dx. 17. j—(x‘1)3 dx.

X

6. [(Va+3x ~¥x) v 18, %ldx.

7. fe 1. (1= N
8. J‘e*xdx. 20. j(e’“‘ +e2x)dx.
9. I(e_x +ex)2 dx.

Ne)

21. J‘(\/——%Ta’x
10. J(l—x)(l—Zx)(l—3x)dx. 22._[ xdx
x* -1
ll'szdiz' 23.]\/3‘1_’67_

12. j sin 8x dx. 24. j 2% dkx.

IpakTuyeckas padora Ne 13 «Pacuer ompenenéHHbIXx HWHTErpanoB no Qgopmyne HrroToHa-
JleitOHuIIAa»

2
6. HaiiTu miomans GUrypsl, orpaHMuEHHOHN 3alaHHBIMHU JIUHUSAMHU: Y = 3x+18-x%,y=0.

7. Haiitu niomanb KpUBOJIMHEWHOMN Tpaneyy, OrpaHuuYE€HHON IPSAMBIMU X=a, X=D,

rpaduxom pyHKIMU y=f{x) 1 ochi0 Ox: 4 = 0,b=21(x) = X" —2x+ 2.

8. Haiitn nuomane KpUBOJIMHENHON Tpaneluyuy, OTPAaHUYEHHON IPSIMBIMU X=d, X=D,
2
rpadmkoM dyrkumn y=f{(x) n ocsto Ox: a=1,b=3,1(x) =x" —4x+5.

2
9. Haiitu miomanp GUrypsl, OrpaHUYEHHON 3aJaHHBIMU JIMHUSAMH: ) = Sx+14-x%,y=0.

10. Beruucnuts miuomaab Gurypsl F, n300pakeHHON Ha pUCYHKE.
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y—-—x=+6.t—5

T

'l
o 1 2 3 4 5 *

Pazgen 5 [IuddepenunaibHoe U HHTErpajbHble HCYUCICHHE (PYHKUMH HECKOJbKHX
nepeMeHHbIX
IIpakTuyeckasi padora Ne 13. «Breruucienue npeaena GyHKIUN.»
3ananue 1. Haiitu yacTHbBIE TPOM3BOAHBIE (DYHKIMH
z=x3y2 +5x%)3 +4x -3y + 2.
I —2y24,2 3
Pemienune. Cunrtas BEIMUMUHY Y IOCTOSTHHOM, MOJTy4aeM X 3x7y” 1007 +4.

. z/ =3x2y% +10x° + 4.
Cunras BeNMYMHY X IOCTOSHHOM, IIOIy4aeM X

3amanue 2. HaifTu Bce BTOpbIE 4aCTHBIE IPOM3BOAHBIE OT (yHKImn = = SIN(Y)
33:

3ananue 3. HaiiTi 4acTHYIO MPOM3BOAHYIO X OT (hyHKIMU

Pazgen 7 UnTerpajbHoe ucuncjiaeHne GyHKIUN HECKOJIbKUX IepeMeHHBIX

IIpakTuyeckas pa6ora Ne 14 «BorunciaeHust JBOMHBIX HHTETPATIOBY»

=

z=¢"(cos y+xsin y)

Baganve 1. BplumciauTe wuHTErpanm pacIIpOCTPaHEHHBIH HAa NPAMOYTOJbHUK
D= [3,4;1,2]

/(;J: + 2y)dzdy,
3aganue 2. Bplumciure wuHTErpan o o6nacte D orpannueHa  JTMHUAMH

y = .A:{y:(),u:—y—?:ﬂ

5 T ; :
] / (5ay — 297 )dwdy
1 J2

/’1 1 2 dady
dy
(

3
3ananue 4. Beluucinute UHTErpa ] o 1497

Pa3nen 6 Teopus psiioB

IIpakTnueckass padora Ne 15 «MccrnegoBanue psiza Ha aOCOJMIOTHYIO M YCIOBHYIO
CXOJUMOCTb»

3ananue 1.

3ananue 3. Beranciure nHTErpal

27



»
1
Ornpenenuts, ABaAeTCA JIU PAT E ( ) abCONMFOTHO CXOOAMMMCA, YCIIOBHO CXOOAMMMCA MM PacXOaamumMca?
=l ,H n + l

PeweHue.
Crauana nmpuMeHHM npusHak JlefioHnua:

lim |a, |—l1m;=0.

CJ'IEIIOB&TEJ'ILHO: IaHHBIN PAd CXOOMTCA. BI:ISICHI«IM, ABJIACTCA JIHM 3Ta CXOOMMOCTE abCoNMOTHOM MK }’CJ'IOBHOI‘:I.
BOCI'IOJIBSVEMCH I'Ipe,‘.'IEJ'ILHBIM TMIPH3HAKOM CPaBHEHHNA M CPaEHHNM COOTBCTCTB_\,'TOHIHI‘;I pano s MOI[}"J'ICfI

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

x=17

1
'1 2
PRl Gt T Ve iy .- -1
n-w l m-—)w\!n(n.,.l) rw 'Jn(”.,.l) 1w 1w
2

COCTABJICHHBII 13 MOI[VJ'IEH PacxoomnIcia. To MCXOIOHBIM SHZKO‘{CPEH\'EODIHHCH

I :
OCKOJIBKY paAnd ;la | ;W

PAO ABNACTCA VCJIOBHO CXOOAMMMCA.

3amaunue 2.

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

=1 5’3_1

PeweHue.
[-[pHMEHX}I MMPpHU3HaK erﬁGmma, BEMINM, 4MTO PAIO ABJNACTCA CXOOAMMMCA:

[ P P

lim ]a |— lim =lim =
n-w J!-ml 5)3 —‘l H=w 5.’2 —1

| :¢+1

1
= Z . COCTaBJICHHOI'O M3 MOOVIIEH COOTESTCTE VEOIIHX

PaCCl\JOTan\J TEIIeph CXOOMMOCTE panda Z 5 1 5 1
27— x=1 2%

%=1

HJIIEHOE. I"ICI'IOJ'II:E}'X z-mrerpa.nbnmﬂ MIPH3HAaK CXOOMMOCTH. [TOJVIdacM

[ B lim [%E fim 1n|5x 1 - Liim [in(5%-1)~1n4] =
lSX‘l ”—’0157(—1 3w 5 x-w
& ( l)x+1
CJICHOB&TEJ’IBHO HMCXOTHBI pan Z T CXOOMTCA VCJIOEHO.
x=1

3amauue 3.
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w T
x50’ 7
Hcenenoears Ha CXOTMMOCTE PAT E =1 ]

»=1 M

PelieHue.

[IprmeHnM gocTaTodHEI npuaHak JlefibHIIA 101 sHarodepenviomuxca panoe. [lomyaaem

il )
lim |a,| = lim | -1 T2 = lim 222 = ¢
M= M M Mmoo p

E

MoOCEONBEY 5101 2 1. CJIE,I[DEETE‘JII:-HD: JaHHBIM pA0 CXOTITCA.

3amaunue 4.

= x2ntl
HccnenoeaTte Ha CXOOMMOCTE PAI Z[—l) ]
2=l 3.’3 + 2

PelieHue.
TMompobyeM mpUMeHHTs TpisHaE JeftbHmna:

2n+1 1

2n +1 .
1im|c;t|=lim =lim =—2— =lim 2-Z=

P Ao B+ D R I+ ww 2

34—

s M

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

3agaHue 5.

o o _1 n
_Hccnenorate 3HAKOYMESPEAYIOMIHHCA DA Z( 3» Ha
1 h-3" CXOIHMOCTE.
PenieHHe. 3anHmeM JaHHBIH pAI B BHIE

Yi:—l.;.l_Lq. 1 -
=l e 3 18 B81 324
WiIeHsl 3TOTO pAda yOBIBAIOT 10 a0COMIOTHOH BETHIHHE!
V.1 .1 1
D — D — 3 — .
3 18 81 324
OGmIHI 91eH pAsa CTPeMHTCH K HyJIH:
1
im——=0-
l}p} n-3"
3HAYHT, 3HAKOYEPEYIOMHHCH PA/l CXOIHTCH.
CocrapuM psax H3 a0COMIOTHBIX BEIHYHH 49I€HOB 3TOr0 pAja:

1111 s
3 18 81 324 W, L

CXOOHMOCTE 3TOTO PAOAa HCCIEIYEM II0 IIPHIHAKY ,E[afla.\lﬁepa:

1 1
- Ui S———n
n-3" T (m4D-3"

1i K 1 n-3" =} no_
m- ~TUme Ty 1 allze g

<l.

0 |

3HAYTHT, pAX CXOIOHICA, MOITOMY 3HAKOHUepeIVIOIIHHCT pAaX
a0bCOITHO CXOIHTICAH.

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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q

y' = +4- +2

Pemenne:

Beegem 3EMEH1_.TE—};
t'x+t=t*+4t+
t'x=t¥ 1 3t4 2

dt
—x=t 43t +2

dx
dt dx

t24+3t+2 x
MpOWHTErPUPYEM NONYYEHHOE BbipaKeHWe:

J' dt _ dx
2 1343 | =

y=tx4t
2

dx

f{r+3]{r+1]= x
f{———:at= =

t+1 t+4+2 x
t g =lnx+InC
i e nx +In
+x
= =Cx
¥+ 2x
OtgeT:
+x
L = Cx
¥+ 2x
| . Haiitu o6muii uaTerpan anddepeHnHansHoro
ypaBHEHHS

3y +y’ =2 + 1)y
2.Haiitu pemenue 3aaauu Komn

T
y'+Z =sin2x y(—j =1
X

2
3.HaiiTu pemienue 3anaun Komn
»_Inx
x )
y(1)=y'(1)=o0.

4 Haiitu obee pemienue quddepeHIHaTbHOTO ypaBHEHUS

" +100y = 20sin10x —30cos] 0x — 200¢""

Pa3znen 8 Ananurnueckasi reomeTpust
IIpakTnyeckas padora Ne 17 «Brruucienune Touek nepeceyeHus MpsiMbIX Ha MIOCKOCTH»
1. Hauepture rpadgux QyHKIHuN y=Xx+2
2. Cpenu npsMbIX, 3aIaHHBIX YPAaBHEHUSAMHU, YKQXXHUTE Tapbl MapajyIeIbHBIX 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 okpyxkHocTel x2 + y2 =9 n x? +y2 —8x + 12 =
0.
30



4. Haiiti ypaBHEHHE NIPAMOIA, MPOXOAIIEH Yepe3 HEeHTphl OKpyxkHocTel x2 + y? — 6x — 8y +
16 =0unx?+y%+10x + 4y + 13 = 0.

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

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

7. HaiiTu LeHTp U paauyc OKPY>KHOCTH, OITMCAHHON OKOJI0 TpeyroibHuka ¢ BepmuHamu A(0;2),
B(1;1), C(2;-2).

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

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

IlpoBepka BBINOJHEHUSI CAMOCTOSITEIbHOW padoThl. CamocrosiTenbHas paboTa
HampaBjieHA Ha CaMOCTOSTEIbHOE OCBOCHHE M 3aKpEIUIEHHE OOYYaIOIMMHCS IMPAKTHYECKUX
YMEHH U 3HAHUU, OBIIAZICHHE OOLIUMHU KOMIIETEHIIUSMHU.

CamocTrosTenbHass MOATOTOBKa OOydarolUXcsl MO  JUCHUIUIMHE  IPEANOoaracT
clenyroue BUabl u GOpMbl pabOTHI:

- pelIeHue 3aa4 ¢ IeNbI0 MOATOTOBKU K KOHTPOJILHOHN padoTe.

Ilepedensb 3a1a4 1J11 MOATOTOBKM K KOHTPOJIbLHOM padoTte

1. BerUucauTh cneayronme npeensl.

1. Tim s‘m S5x . l
-0 gin 10x 2
-3.
> fim cos 3x. [-3.]
% COSX
2
e 1]
x—0 X 2
4. im _ln [1.]
x—1 _1
5. In Inx [0.]
x> 40y
6. xj [0.]
x>+ o
7. llronox lnx(n>0) [0.]
8.1im( L © j [1}
=3\ x-3 x°-9 6
1 1 [0.]
0. tim [__ | j
=3 x  sm x
10. 1im 8% 1g x [1.]
x=0  x
11. 11msm3x {_g}
x> tg Sx 5
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12, tim <=L 1
x—)lx”_l n
a

b

13. Tim In cos ax.
x>0 n cos bx :
-1
14, Tm X2 {—11
H% sin 4x 2
X -x [2]
15. fim & —¢
x>0 SN x
2x [2.]
16, im &1
x—0 SIn X
17.1im1—cosax' £
=01 —cos bx b2
18, im . [ﬂ}
x—1 xn _1 n
19. lim *—2 % [0.]
x—>0 X
20. fim *—1 [1}
x—>0 X 6
21 fim YOS X [0.]
x—>0 X
22, fim T8 X F}
x—0 X 3
L [2]
23, fm & =€ —2%
=0 x—smx
24 fim 8XX [2.]

=0 xy —sin x

1—4sinzé7rx {”ﬁ}

2

25. lim

x—1 1__x

2. BelYMCIUTh CIEAYIOLUE TIPEIEIIbI.

.
l.ljmtg x—1+cos3x. [2'_
x—>0 ex_e_x
) x [ 1]
sin x—x+— —.
. 120
2. Iim 5 -
x>0 X
. l—cosx 1 ]
gace L
x—> X 10 )
4. fim 9T 2 [2
x>0 arcsin Sx 5 |
2
I ) [4.]

=2 x7 —3x 42
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10.

11. Lm

12. lim

13. 1

14. Li

15.

16.

17.

18.

19.

20. ki

21. ki

22. 1

23. 1

24. 1

4 . ,1
l—-—sm”—7 x

Im 5
x—>1 1_x
m
Iim — M — HaTypaJbHOE YMCIIO U a > 0.
X—> +00 e
X
Iim

s>+ In (14 x)

fim | ——— |
X—’% ctg x 2cosx

lim (g x —sec x).

x»;

fim | : 5 j
=>3\x-=3 x"—-x—-6
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25. tm (¥ +1):

X—> 0

Hepeqenb 3aJav aJd NoAroToBKM K KOHTpOJ’[LHOﬁ paﬁoTe

Haiitu mpon3BoaHbIe CleAyOmuX QyHKIIHIA:

ly=1-2x".

7 y=x+2'

13. y=

14. y=

15. y=

16. y =6x” -5.

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

34

[1.]

ly'=20x* —15x> + 24x]

['= (x=5)* (x+3)* (9x—13).]

{ , 3x-1 ]
N
[y'z 3 x* —15x% + 6x ]
=l
. 5(5+4x)

{y 520

{ (32> +5)2(30x> - 54x-10)
' (2x-3) '

30|
g <x3 +5)6 .




18. y= >
x*+4
x=2

19. y=

Y x+3

20.y =sin” x.

21.y =sin x°.
22.y =cos {
Y 2
3
23. —cos—
Y 2

24.y =x>cosx.

sin 2x

25.y =

cos 3x

Haiitu mpon3BoiHbIE ClIEAYIONINX ()YHKIIAN:

1.y=(x2 —2)sinx.+2xcosx

2.y = SOX
1—sin x
3.y= sin x —COS x

sin x + cos x

4.y :tg“(x2 +1).

5.y =(tgx —crgx)’ .
6.y=x—1gx.

18 x
Nl
8.y=31+cos’ x.

T.y=

9. y=In"x.

10y—l+2mx—E£.

X

x
Il. y=In g —.
y 82

35

S5x

[y': A e

~ 5 |
[y - 2(x+3>)\/x2 +x—6._

[y'=3sin’x cos x.]

[y'= 2x cosx2 ]

>
-ens

[y (2cosx X sin x)]

[y'— S5cos x —cosSx }
2cos?3x

2]
[y _(sin x+cos x)’ ._
{ ,_8xtg3(x2+1)_
Y= cos?(x? +1) |

! 16cos 2x |

{y::_ sin® 2x |

'=-1gx]

ye— dx—sin 2x |
4xx cos® x

, sin 2x

y'=-— .
44\/(1 +cos? x)3 |

{, 2In x |
y'= :




_ 2

12. y=h x [y'zz.
x -
13. y:(x—l)ex [yv:xex]
* 2 x|
14. y=(x2—4x+8)e2. {y'z%ez‘
e —e” e e |

15. y= 5
" e
16. y =" [y'ze““x(lJrlnx).:
17. y=x*2". ly'=(2x+x*1n2)2")
18. y=e‘/;. . eV |
2x |

19. y = 19 2x cos? 2x. |y'=21g%2x (3—2sin> 2x)]

20.y=1In (e “+xe ™).

3
X -

9

21. y=l )
Y x -1

22. y=1-arctg x. i Xl
i :1+x2 ._
23. y=§ﬁ+%aresin X. y'= 1—x2.J
1, 1+x 1 i
24, yzzln :+Earctg X. y'=1_1x4 }
25 y=Insin 24 -2 4 2“41
x+1 (x+1)2 x+1

IIpoBepka BbINOJIHEHUS] KOHTPOJIbHOI padore. KoHTposibHas paboTa mpoBOIUTCS C

HEJIBIO KOHTPOJIA YCBOCHHBIX YMCHI/Iﬁ W 3HAaHUU B MOCICAYIOIICTO aHAJIMN3a TUITMYHBIX OImuOO0K 1
3any,Z[HeHPII>i, 06yqa}oumxc;{ B KOHIIC U3Y4YCHHA TCMbI WKW pPa3zciia. CormacHo KaJICHAApHO-

TEMATUYCCKOMY IUIaHY AUCHUIIJIMHBI MIPEAYCMOTPECHO IMPOBCACHNEC KOHTpOJ'IBHOI\/’I pa6OTBI.

3aganue 1191 KOHTPOJIbHOM PadoThI

Bapuanr 1
1.
VYka3zatb riaBHbIe (0a3UCHBIC) M CBOOOHBIC IEPEMEHHEIE.
31 — Xy + 2x3 + x4 = —9;
—2x1 + x5, — x3 +4x, = —2;
—x1 +x; +9x, = —13;
| —9x; + 4x, — 5x5 + 11x, = 3;
k—15x1 + 6x5 — 9x3 + 9x, = 21.
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2. Pemmts cucteM ypaBHeHuit meronom ["aycca. Yka3zaTh oOiiee U OHO YaCTHOE PEILICHHS.

X1 — 2X3+x3+3x4 = 5;
4x, + x5 + x3 + 2x4 = 13;
7x1 + 4x, + 3x3 + x4 = 21;
2x1 + 5x5 + 3x3 — 4x4 = 3.

3. PemmuTh cucTeMy ¢ MOMOIIBIO 00paTHOM MaTpHIlbl U 110 popmynna Kpamepa.

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

4. PemmTh OJHOPOJHYIO CHUCTEMY YpaBHEHHMH. YKaszarh oO0Ilmee pelieHue
(byHIaMEHTATBHYIO CUCTEMY PEILICHHA.

X1 + 5x,—3x3—2x, = 0;
—2x1 +x3 +4x, = 0;
X1 — 3x, +3x3 + 2x, = 0;

—5x; — x5 + 6x3 — 2x4 = 0.

u

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

paccTosiHuEe MEXy KOTOPhIMH paBHO V 2. HaliTu KoopAMHATHI TOUKH B.

6. Haiitn ypaBHeHHE NpPsAMO, IPOXOAIIEH Yepe3 TOUKY MEPECEUCHUS MPSAMBIX2X — Y —

1=0u3x —y+4 = 0 napaymensHo npsimout 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 xkaHOHHYECKOE YpaBHCHUEC 3JUIAIICA , €CIIN

a) PaccrosHue Mexny KOHIIAaMH OONBIION W MaJoOW OCH paBHO 5, a cymMMa MIJIUH

IIOJIyOCe# paBHa 7;

06) Paccrosaus ot ero okyca 10 KOHITOB OOIBINION OCH paBHBI 2 U 14.

9. Yepes dokyc mapabonsl y2 = —xmposeseHa npamas 1noj yrinom135° k ocu Ox. Haiitu

JUTUHY 00pa30BaBIIEHCS XOP/IbI.

Bapuanr 2

1. HccnenoBare cucTeMy ypaBHEHHMH Ha COBMECTHOCTb U OIPEIEICHHOCTb, HE pelas ee.

VYka3athb riaBHble (0a3uCHbIE) U CBOOOIHBI IIEPEMEHHBIE.
2x1 — X5 + 3x3 + 5x, = —3;
—2x1 + 3x, — x4 =8;
7x1 — 3%y + 2x3 +4x4 = 0;
—X1 — 2x, +4x3 + 7x4 = —14;
k—2x1 — 2xy5 + 11x3 + 18x, = —23.
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2. Pemuth cucreM ypaBHeHU# MeTonoM ["aycca. YkazaTe o01iee U 0JTHO YaCTHOE PEIICHUSI.

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

3. PemuTs cucTeMy ¢ momoIs0 00paTHON MaTpullbl 1 1o Gopmyna Kpamepa.

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

4. Pemutb OAHOPOJHYIO CHCTEMY YypaBHEHUW. VYKa3aTh oOliee peuieHue U
byHIaMEHTAIbHYIO CUCTEMY PELICHHIA.

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

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

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

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

8. HaiiTn ypaBHeHME TpPAMOIi, cosepyKalieil JuaMeTp OKpy)HocTHx? + y% — 6x + 4y +
8 = 0, nepnenaukysapHbIi npsmon x — 3y + 2 = 0.

9. Haiftu ypaBHEeHHE TUNEpOOIBI, 3HAS, YTO €€ IKCUEHTPUCUTET € = 2, POKYCHI TUIIEPOOITBI
2
X
cBOMAIa0T ¢ GOKYCOM DILTUIICA ot y? =1.

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

2. Pemmts cucteM ypaBHeHu# Mmeronom ["aycca. Yka3aTh oOiiee U OJHO YaCTHOE peIleHHs.

—3x1 + 2x,45x3—2x, = —1;

—4x, + 13x3 + x4, = —10;

—2x1 + 3x; — 3x3 — 4x, = 6;

2x, — 4x, + 3x3 + 5x, = —8.
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3. Pemmts cucremMy ¢ MOMOIIBIO 00paTHOM MaTpuIlsl U 1o Gopmyna Kpamepa.

3X1 + Xy — X3 = _10,
—3x1 + 3x2 + ZX3 = 8,
le + 2x2 + 8.X'3 = _1

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

3x1 + 2x5,+2x3 + x4, = 0;
—3x; +x; —x3 +4x, = 0;
9x; + 3%, + 5x3 — 2x4 = 0;
—9x, —4x3+7x4 = 0.

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

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

7. Ilpu kakux 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 ¢ npsamoit 4x — 2y + 7 = 0.

8. HaiiTu muomaap 4eThIpeXyrojibHUKa, IB€ BEPIIUHBI KOTOPOTO JeXKaT B (POKycax IIIUIca
5x% + 9y2 — 180 + 0, a 1Be nIpyrue COBNAAIOT C KOHLIAMH €T0 MaJIOM OCH.

9. Haiitu anuMHy auameTrpa SiMica (XOpbl, MPOXOAALIEH depe3 LeHTp siaamica) 9x? +
27y? = 255, nepneHauKy/IApHOro K acMMITOTe Tunep6omsl x2 — y? = 4, npoxonsieil yepes
MEPBYIO U TPETHIO YETBEPTH.

Bapuanr 4
1. HccnenoBarh cucTeMy ypaBHEHHII Ha COBMECTHOCTb U ONPEIEICHHOCTb, HE pelas 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; — 5x, — 10x3 + 4x4, = —19;
—5x1 + 1OXZ + 5x3 - 2x4 = 4‘7
2. Pemutb cuctem ypaBHeHHH MeTosioM ["aycca. Yka3zarh 001iee 1 0JHO YaCTHOE PEIICHUS.

X1 — 2Xy,+2x3—4x, = —2;
—5x; + 8xy — 4x3 + 12x, = —4;
4x1 — 7x5 + 5x3 — 12x4 = —1;
—2x1 + 3%y — x3 + 4x4 = =3.
3. PemuTs cuctemy ¢ momoIs0 00paTHOU MaTpullbl 1 1o Gopmyina Kpamepa.
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3x1 +x, — x3 = 10;
—3x; +3x, +92 =8§;
5x; + 2x, + 8x3 = —1.
4. PemmTh OAHOPOJHYK CHCTEMY ypaBHEHHUW. YKa3aThb oOIIee pelieHUue u
byHIaMEHTAIbHYIO CUCTEMY PELICHHIA.

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

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

6. UYepe3 Touky mnepeceueHus mnpsameix2x —y = 0ux + 3y — 1 = OnpoBeneHa npsimasl,
NEepIEeHANKYIJISIpHas npsaMoit y = 3 — x. Halitu ee ypaBHeHUE.

7. Hauel nBe cmexsbie Bepiunabl A(—2;4), B(2;2) napamienorpamma ABCD u Touka
M(1; —1)nepeceuenuss ero  nauaroHaiei. Hailitu  ypaBHenus cropoH BC u CDu
napauesorpaMma.

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

y2

6
B (1)0Kycax, a (bOKy'CbI — B BCPIIMHAX JAHHOI'O 3JIIMIICA.

2
X o
9. Man snnunc =TT = 1 . Haiitu ypaBHeHHe runepOoibl, BEPIIMHBI KOTOPOIO0 HAXOIATCS

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

PesynbTaTnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, yCBOCHHbBIE
3HAHMA)

®opmMbl U METOAbI KOHTPOJISI U 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/1a4H; Onenka PaBUIBHOCTH BBITTOJIHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenue 3a1a4 Bo BpeMsi 3aHATHS
KonTponbnas pabota

BBISIBIIATD u 3¢ heKTUBHO uckath | OueHka MPaBUILHOCTH BBITIOJIHEHUSI
nH(popMaIro, HEOOXOIUMYIO NJIsi PEIICHUs | CAaMOCTOSITEIFHON 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 HOCIeACTBUs 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 PE3yIbTaThl 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 3ajad U MmpoOsieM 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
3aJlaHUI BO BpEMS 3aHATHUS

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

KonTponbnas pabota
VYCTHBIN ONMpoC M BHIOTHEHUE MPAKTHYECKHX
3aJlaHU BO BpPEMSI 3aHATHS

41




HOMEHKJIaTyphI nHpopmannonusix | KonrponsHas padora

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

YCTHBII ONPOC M BBIIOJIHEHUE MPAKTUYECKUX
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

[IpomexxyTounast arrectanusi MO JUCHUIUIMHE DJJIEMEHTHI BBICHIEM MAaTeMaTHKA —
9K3aMeH, CTIenU(UKaINSI KOTOPOTo CoaepKuTcs B JaHHOM KomruiekTe DOC.

Obyuarowuecss 0onyckarwomcs K coave 3K3AMeHA NPU  BbINOJIHEHUU 6CeX BUO08
CAMOCMOAMENbHOU pabomyl, NPAKMUYECKUX U KOHMPOJbHbIX pabom, npedyCMOMpPeHHbIX
pabouell npoecpammort U KaieHOapHO-meMamudecKum niaHoM OUCYUNIUHDBL.

IlepeyeHb BONPOCOB K IK3aMEHY

. Onepauuu Hag MaTpULIAMH.
. Cnenuduueckue cBoiicTBa onepanuii HaJ L MaTpULIAMHU.
. TpancnoptupoBanue marpull. CBOICTBa ONepaluy TPAaHCIIOPTUPOBAHUS.
. Onpenenurenu. CBOMCTBA ONpeaeIUTENICH.
. Teopema Jlamaca.
. Heob6xoumoe 1 1ocTaTOYHOE YCIIOBHE CYLIECTBOBAaHHS OOPaTHOM MaTpUIbL.
. Aroput™ noctpoeHus: 00paTHON MaTpHUIBL.

8. EnMHCTBEHHOCTh OOpAaTHON MaTPULIBI.

10. Panr maTpuIsl.

11. Teopema Kponekepa-Kanemnm.

12. Meton lNaycca.

13. Mogens JleoHTheBa.

14. YucnoBas QyHkuust yucioBoro aprymenrta. llpumepsl. I'papux ¢ynkumu. I'paduk
o0paTHO! (hyHKIMH.

15. Crioco0s! 3aganus GyHKIMH. AprupmeTHueckre onepanu HaJl GyHKIUSIMU.

16. OrpanndeHHble U HEOrpaHUYEHHbIE (QYHKIMU. ['eoMeTpruyeckoe UCTOJIKOBaHUE. | 'paHu
¢yukun. [Ipumepsr.

17.  Mounotonnsle  ¢yHkuuu. KycouHo-mMoHOTOHHblE  (yHKIMH. ['eomerpuyeckoe
ucronkoBanue. [Ipumepsr.

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

19. Ilepuonnueckue ¢pynkuu. Teopemsl. [Ipumepsl.

20. DnemeHTapHble QYHKIUH, UX KIacCU(UKaLUs.

21. Omnpenenenne npenena ¢ynkuuun no Komm. ['eomerpuueckuit cmbicia. Teopema o
€MHCTBEHHOCTH IIpesea.

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

23. JlokanbHble CBOMCTBA (PYHKUNN, IMEIOIIMX KOHEUHBIHN mpeser.

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

25. beckoneuno Oospmme ¢pyHknuu (6.0.9.). CBsa3p mexay 0.6.¢. u 6.M.¢p. CBsizp Mexay
6.6.¢. u HeorpaHUYEHHBIMU (QYHKIHAMU.

26. CpaBHenue O60.m.p. Kpurepuii oskBuBasienTHocTH O.M.p. Teopema o 3amene
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SKBUBAIEHTHBIX 0.M.(h. Teopema 00 IKBUBATIEHTHOCTH CyMMBI 0.M. (.

27. IlepBbIil 3amevaTeIbHbBIN MpPEIET.

28. Yactuunsle npenensl GyHKuuu. OIHOCTOpPOHHME Mpenensl. TeopemMa O YaCTHYHBIX
npeJienax 1 ee Cie/ICTBUS.

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

30. Bropoii 3ameuatenbHblil npeaen. CiaencTBus.

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

32. Crenennast GpyHKIMS ¢ HaTypalnbHBIM Moka3zareneMm. CoiictBa. CteneHHast QyHKIUS C
LEJIBIM OTPHIIATEeIbHBIM MTOoKa3aTeneM. CBoCTBa.

33. Tloka3zaTenbHast (PYHKIUSI HA MHOXECTBE JIEHCTBUTENBHBIX Yricel. CBOICTBA.

34. Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA.

35. Crenennast pyHKIHS C ICWCTBUTEIHHBIM TTOKa3aTeneM. CBOHCTBA.

36. Tpuronomerpuyeckre GyHKIMUA y =sin x U y =cos x. CBoiicTBa.

37. Tpuronomerpuyeckre QyHKIMU y =fg x U y = ctg x. CBOMCTBa.
38. O6paTHbIe TPUrOHOMETpHUECKUE (PYHKIIMK y = arcsin x U y = arccosx. CBOHCTBa.
39. O0OpaTHble TPUTOHOMETPUYECKUE PYHKIMU y = arctg x U y = arcctg x . CBOUCTBA.

40. Tlomsarue muddepenuumpyemoctn ¢Gyaknun. IlpomsBomnas wu auddepenunan.
['eomeTpuyeckrii 1 MEXaHWYECKUH CMBICI MPOU3BOAHOM. Teopembl O NMPOU3BOAHON CYMMBI,
IIPOU3BENIECHUS U YaCTHOTO.

41. IpousBonHas u nuddepeHnuan odpaTHOW U cloXHON ¢(yHKIUA. MHBapHaHTHOCTD
dopmel iepBoro nuddepenimana.

42. TTapaMeTpuyecKH 3aJaHHbIC KPUBbIE U PYHKIUH, UX T PepeHInpOBaHUE.

43. TIpousBoansle U aAuddepeHnanbl BHICIIUX HOPSIIKOB.

44. Bospacranue (yOpiBanue) GpyHKIuH B TouKe. JIOKaIbHBIN SKCTPEMYM.

45. HeoOxoaumoe yclloBHE JOKaJIbHOIO 3KCTpeMyMa Ju(QepeHIupyeMoil B JaHHOW TOUYKe
(GyHKIMH.

46. Teopema Posrs. Teopema Jlarpanxka. Crneactsus u3 teopemsl Jlarpanika (IIOCTOSHCTBO
(GyHKIMM, UMEIOIIEH Ha UHTEpBAJE PaBHYIO HYJIO MPOU3BOAHYIO, YCJIOBHUS MOHOTOHHOCTH
(GyHKIMU Ha HMHTEpBajle, OTCYTCTBHE pa3pbIBOB IEPBOIO poJa M YCTPAaHHMBIX pPa3pbIBOB Y
MIPOU3BOTHOMN).

47. O6061meHHas hopMyia KOHEUHBIX MpHpanieHuii (teopema Korm).

48. PackpsiTue HeompeaenaeHHocTel (npasuia Jlonurans).

49. Ilpu3Haku MOHOTOHHOCTH (yHKIMHU. OTBICKaHHE CTalMOHAapHBIX Touek. Ilepsoe
JIOCTaTOYHOE yCJIOBUE 3KCTpeMyMa. BTopoe nocTtaTouHoe ycloBUe 3KCTpEMyMa.

50. Bemmyknocts rpaduka ¢pyHkuuu. Touku neperuba. HeoOxoaumoe ycnoBue neperuba.
[TepBoe nocraTouHoe ycioBue nepernda. Bropoe nocrarounoe ycioBue neperuoa.

51. Acumnrorsl rpaduka Qynkuuu. Iloctpoenue rpaduka dyakaun. OTbICKaHUE
MaKCHMaJIbHOTO U MUHUMAJIbHOTO 3HaYeHUI (DYHKLIMH, ONIPEIETICHHON CETMEHTE.

52. lonstue nepBooOpasznoit Gpynkiuu. Heonpenenenuslit naTerpain. OCHOBHbIE CBOMCTBA
HEOIpeIeIEHHOT0 UHTEerpaa.

53. NHTerpupoBanyue METOIOM 3aMEHON IEPEMEHHOM.

54. laTerpupoBaHue MO YaCTSM.

55. ®opmyna Herotona — JleitOnuna.

56. nTerpupoBanue 1o 4acTsIM U 3aMeHa IIEPEMEHHON B ONPEAECIICHHOM HHTErpalie.

Ilepeyenb 3a1aHuil K IK3aMeHY
1. Berancnute Matpuny D=A-B+2C" | rue

3 2 I =2 0 1
A= , B= , C=
I 1 -1 3 1 0

b
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2. Berunciure matpunry D =A-B+2C" , tne
13

1-25 4 1
A= , B=|02], C= .
2 01 30
10
3. Beiuucaure matpuiry DZA-B+2CT,I‘I[€

1 2 -2 1 0 1
=3 2 [ —1} (1 o)
3 4 5 5 10

4. Beruncnute matpunly D = A-B+2C T , Tae
21

211 1 0
A= , B={03]|, C= .
-1 02 2 -1
10
S. Beruncauts onpenenurens
-1 1 2

3

I 0 -3 1
2 -2 1 1
1 0 2 3
B

6.Beruncnuth OIIpCACIINTCIIb

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

7. BBIYUCIUTD ONpPEAETUTEND
1 -2 1 2

1 0
2 -2
I -1

NS e

1
1
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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21. Haiinure npon3BoaHyto GyHKIUU y = In

10. Pemuthb cucreMy JTMHEHHBIX anreOpandecKkux ypaBHeHHN MeToaoM [ aycca
2x, +4x,—x; =5
—X, +2x, +4x, =5
Sx;+x,—x;=5
11. Pemnth cuctemy JIMHEHHBIX alredpandeckux ypaBHEHUN
MetoqoM Kpamepa;
2x,=5x,+x;, =4
x, —3x;=4
=3x,+2x,—x;, =4

12. PemuTh cucTeMy JIMHEHHBIX aIreOpandecKuX ypaBHEHUN
MeroqoM ["aycca

2x,—5x,+x; =4
x,—3x,=4
=3x,+2x,—x; =4

13. Haiitu o6patayio matpuny A~! k marpune A
A= (2 3)
~\5 7
14. Haiitu o6patayio matpuny A~! k marpune A
A= (6 2)
1 3
15. Haiitu o6patHyro Matpuiy A~ x matpune A
A= (—2 5)
4 3
16. Haiitu muiomanb (Gurypbl, orpaHu4eHHON 3aJaHHbIMU JuHUAMU: .17.B mpoctpancTBe

3ananbl Touku C(1;2;3)C(1;2;3) u D(3;4;5).D(3;4;5). Haiitu nnuHy BekTopa —CD

18.Boiuucnute npengen lim S_m S ..
x>0 sin 10x

3x+2y—z=4
19. Pemrure cucremy ypaBHeHuit metogom Kpamepa 2x —y + 5z = 23
x+7y—z=5
3x+2y—5z=-1
20. Pemmure meronom ["aycca cuctemy ypaBaenmii { 2x —y + 3z = 13
xX+2y—z=9
x’ -9

-1

22. IIpuBecTr K KAHOHMYECKOMY BHJly YPaBHEHHME KPUBOH 2 MOPsI/IKA, HANTHU BCE €€ MapaMeTphl,

MOCTPOUTH KpuBYH0.  9x2—4y2—90x—8y+185=0.

23.J1ana kpuBas. [IpuBectn k kKaHoHMYeCKOMY BUAY. [IoCTpOUTE M ONIpeenuTh BUJL KPUBOM.

6x2+25—xy+2y2=21.
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24 BBICHUTH BUJ KPUBOI1 110 001IIeMy YpaBHEHUIO, HAUTH € ImapaMeTphl U MOJIOKEHHE B
cucteme koopauHat. CrenaTb pUCyHOK. 3x2—6y2—1 2x—108y—492=0.

25. BeIsicHUTE, KaKi€ U3 JaHHBIX YPaBHEHUM SIBJIAIOTCS YPaBHEHUSMU OKPYKHOCTH, HailiuTe
LIEHTP OKPYXKHOCTH H €€ PafuyC: . (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

27.BpIsicHUTE, KaKH€ U3 JaHHBIX YPaBHEHUI SIBJISIFOTCS] YPAaBHEHUSIMU OKPY>KHOCTH, HAllAUTE
LIEHTP OKPY>KHOCTH U €€ PaInycC:

28.Hanumure ypaBHEHHE OKPY>KHOCTH, TPOXOISIICH Yepe3 TPH 3a/1aHHbIE TOUKH A(2; ﬂj;

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

29. Boraucauts o6nacts onpexernenus f(x) = Va2 — 7x + 10.

30. Beramciuth 0651acTh onpenenenus f(x) = arccos 3x.

31. Beruucnuth 006acth onpenenenus f(x) = Vx + 2 + P

X
32. Beruuciuth 0051acTh onpeneneaus f(x) = arcsin >

33. Beruuciuth 06sacth onpeneneuus f(x) = logs(x — 2).

1
In(x+3)’

34. Berauciuth 001acTh onpenencuus f(x) =

35. BerumcnuTs obnacts onpeaenenus f(x) = vVx — 7 + V10 — x.

36.Haiitu npousBoanbie QyHKImi y =5x" —3x+2

37.Haiiti npon3BoHbIE QYHKIUH y = — 1
x‘ J—

38.Haiitu npousBoaHbie QyHKIMHA y = e
39.Haiitu npousBojHble QyHKIUNH y=+/2—3x
40.Haiiti npon3BoaAHbIE PYHKINNA, UCTIONIB3YS TEOPEMBI AUPPEPEHIUPOBAHUS
y=x"-In3x
41.Haiitu npou3BogHbIE (PYHKIHMH, HCTIONB3Ys TEOpEMbI TU(GEepeHIIMPOBAHNS
_ 3x
y= X+l

42 Beraucnure y =cos3x+2sin” x.

43. Berancure  y=5"+log, x

44.Haiitu TpeThio npousBoanyto Gynkuuii (y” —?) a) y=sin 2x
45. Haiit TpeTbio npoussoanyto ¢pyukuuii ( y” —?) y =cos3x
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d.
46. Bpruncnure nHTErpa I 2_x3
X

47. Beruncaure UHTErpal ﬁ/?dx

d
48. Beruuciaure UHTErpai I Sf
49. BeluncauTe HHTErpal I 32 dx

50. Haiitu nHTErpaisl METOJOM 3aMEHbI IEPEMEHHOMN: I 2+ xdx

. . dx
51. Haiitu uHTErpasgbl METOAOM 3aMEHbI IEPEMEHHOU J. Tyl
x —

52. HaiiTu MHTErpabl METOJOM 3aMEHBI IEPEMEHHOI je_3x+5dx
53. Haiitu nHTErpasl, UCIONb3ys METO/ HHTErPUPOBAHUS 110 YaCTIM j2xe‘3xdx;
54. Haiitu nHTErpabl, UCIONb3ys METO/ HHTErPUPOBAHUS 110 YaCTIM j2x1n xdx.

55. Haiitu uHTEerpansl, UCIONb3ys METO/ HHTETPUPOBAHUS 10 YaCTIM I xe>dx;

56.B knacce 25 ydeHukoB. CKOJIBKUMHU CIIOCOOAMH MOKHO U3 HUX BbIOpaTh 4 yyammxcs s
nexypcrBa’?

57.CKONBKO BapUaHTOB TPEX3HAUYHOTO IIU(PPOBOTO KOJIa CYIIECTBYET?

58.B koHTekcTe 2 OykBbl Oenoro 1Bera, 2 OykBbl CMHEro nBera M 1 OyKBa JKEITOroO IBETA.
CKONIBbKUMHU CITOCOOaMH MOKHO BbIOpaTh 3 OYKBBI (MOPSIIOK BEIOOpA HE BaxkeH)?

59.CKoabKUMHU CcIIOCOOAMHU MOKHO COCTaBUTh OYKET U3 7 LIBETOB, €CJIM B BaIlEM PaCIOpPsSKEHUU
15 uBeToB?

60.CxoapKUMHU cI0OCOOAMU MOKHO COCTaBUTh CIIMCOK U3 6 GUIbMOB?

4. Cucrema ouenuBanus kommjiekTa @OC Tekyuero KOHTPOJIA U MPOMeKYTOUYHO
aTTecTaluu

Kaxaplii Bu1 padoThl olleHMBAaETCs M0 NATH 0AJbHOM MIKaJje.

«5» (0TIMYHO) — 3a MIyOOKOE U TMOJHOE OBIA/ICHHUE COACpKAHHEM y4yeOHOro Marepuana,
B KOTOPOM OOYYaOIIMICS CBOOOTHO M YBEPEHHO OPHEHTHPYETCS; 32 YMEHHE NMPAKTHUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BRICKAa3bIBATh M OOOCHOBBIBATH CBOM CYyXAeHUs. OleHKa «5»
(0TNIMYHO) mpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«» (xopomio) — ecnau OOy4aroIIHiicsl MOJTHO OCBOWUI Y4eOHBIM MaTepual, BiaaeeT
HAy4YHO-TIOHSATUWHBIM anmaparoM, OPUEHTHUPYETCS B M3YYEHHOM Marepuaje, OCO3HAaHHO
MPUMEHSET TEOPETUUYECKUE 3HAHUS HA MPaKTHUKE, TPaMOTHO M3J1araeT OTBET, HO COJEpkKaHUE U
dbopma 0TBETa UMEIOT OT/IEITbHBIE HETOYHOCTH.

«3» (YHAOBIETBOPUTENHHO) — €CIi O0yJaromluiicss oOHapyXKMBaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX TIOJIO)KEHHI y4eOHOro Marepuaia, HO M3jaraeT €ro HEMoJIHO, HEMOCIeA0BaTelbHO,
JIOMyCKaeT HETOYHOCTH B NPUMEHEHUM TEOPETUYECKUX 3HAHUW NpPU OTBETE Ha MPaKTHUKO-
OPUEHTHPOBAHHBIE BOMIPOCHI; HE YMEET JIOKA3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTENHHO) — €CAM  OOy4arolmuiicss UMeeT pPa3pO3HEHHBIE,
OecCUCTEMHBIC 3HaHMsI, TOMYCKAeT OMIMOKK B OMpeAeieHHH 0a30BBIX MOHSATHN, MCKAKAET HMX
CMBICJI; HE MOXET IPAKTUYECKU MPUMEHSTh TEOPETUUECKUE 3HAHMUSL.

Kpurtepuu oueHuBanusi 0TBeTa M0 YCTHOMY OIPOCY.

«5» (0TIIMYHO) — 3a MIyOOKOE U TMOJTHOE OBJIA/ICHHUE COACpKAHUEM yueOHOro MaTrepuaa,
B KOTOPOM OOYyYaOIIMICS CBOOOTHO M YBEPEHHO OPHEHTHPYETCS; 32 YMEHHE MPAKTHUYCCKU
NPUMEHSTh TEOPETHUYECKHWE 3HAHMS, BBICKA3bIBaTh U OOOCHOBBIBATH CBOHM CYXKJICHHUS; 3a
TPaMOTHOE U JIOTUYHOE M3JI0KEHUE OTBETA.

«» (xopomio) — ecnu OOyYaroIMiicsl MOJTHO OCBOWMJ YYeOHBIM Marepuall, BiaaeeT
HAayYHO-TIOHSATUWHBIM amnmaparoM, OPHUEHTHUPYETCS B HM3YYCHHOM Marepuaje, OCO3HaHHO
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IPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JIara€T OTBET, HO COAEp:KAHUE U
¢dbopMa 0TBEeTa UMEIOT OT/JEIIbHBIE HETOYHOCTH.

«3» (YHIOBIETBOPUTENBHO) — €CJIM O0yJaronuiics 0OHapYKMBACT 3HAHWE W TIOHUMaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEemoJIHO, HEMOCJeI0BaTeNbHO,
JIOIYCKaeT HETOYHOCTH B IPUMEHEHMM TEOPETHUYECKMX 3HAHUI NP OTBETE Ha IPAKTHKO-
OpPUEHTUPOBAHHBIE BOIPOCHI; HE YMEET J10Ka3aTelIbHO 000CHOBATH COOCTBEHHBIE CYKICHUS.

«2»  (HEyIOBJETBOPUTEIBHO) — €Clid OOy4YaloIIMIC HUMEET pPa3pO3HEHHBIE,
OeccucTeMHbIE 3HAHMS, JOIMYCKAaeT OLIMOKU B OMNpENCICHUH 0a30BBIX MOHSITHMA, MCKAXAeT HX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kputepuu onieHuBaHus OMOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBIIIOJHEHUS, YUTAEMOCTb TEKCTa, I'PAaMOTHOCTh
(TepmuHONIOTHYECKas U opdorpaduueckas), MOITHOE PaCKPHITHE TEMbI KOHCIIEKTA.

«4» (Xopol10) — TeMa KOHCIEKTa PacKpbITa, OJHAKO MaTepuasl U3JI0KEH HEIOCTATOYHO
JIOTUYHO; aKKypaTHOCTb BBITIOJTHEHUS, YUTAEMOCTb KOHCIIEKTa, IrPaMOTHOCTh
(TepmuHONOTHYEcKas u opdorpaduueckas).

«3» (yIOBJIETBOPUTEIHHO) — MaTepUai U3JI0KEH HEAOCTATOYHO JIOTMYHO, HEaKKypaTHOe
BBINOJIHEHHUE, YATAEMOCTh KOHCIIEKTa, TPAMOTHOCTD (TepMHHOJIOTHYECKas U opdorpaduyeckas),
TeMa KOHCIIEKTa PacKphITa HE B IMOJHON Mepe.

«2» (HEyIOBIIETBOPUTEIBHO) — Marepual M3JO0XKEH HEJOTMYHO, JIOMYLICHBI
TEPMHHOJIOTHYECKHe U opdorpaduueckue omuOKH, Hepa30OPUYUBBIA MOYEPK, TeMa KOHCIIEKTa
HE pacKphITa.

Kpurepun oneHuBaHusi 3aJaHUl MPAKTHYECKUX PadoT.

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

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

Ilo pe3ynbTaram OLIEHUBAaHUS BCEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEAHEH.

Kputepuu oniennBanust pelieHui 3aaad.

«5» (OTJIMYHO) — COCTaBJIEH MPAaBUJIBHBIA AJTOPUTM PELICHUS 3aJauyd, B JOIMYECKOM
paccyXJIeHUHU, B BRIOOpPE HOPMATHUBHBIX UICTOYHUKOB M PEIICHUU HET OIIMOOK, MOJyYeH BEPHBIN
OTBET, 33/Jla4a pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (XOpomIo) — COCTaBJE€H MPAaBWJIbHBIN ajJrOpUTM pELICHHs 3a/layd, B JIOTMYECKOM
pacCyXJ€HMM W pEIIeHHH HeT CYUIECTBEHHbIX OHIMOOK; MpaBWJIbHO CJAeJaH BbIOOp
HOPMAaTHBHBIX HCTOYHUKOB; €CTh OOBSICHEHUE PELIeHMs, HO 3ajjaya pelleHa HepalroHaJIbHbIM
CIocoOOM MIIM JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, ITOJIy4e€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHHME BBINOJIHEHO, B JIOTHYECKOM PACCY)KJICHUM HET
CYILIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
UCTOYHHUKOB; 33/1a4ya pellieHa He MOJHOCThIO WK B 00IIeM BUJIE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kputepun oneHuBaHNs KOHTPOJIBHOM PadoThI
3aaHue K KOHTPOJIbHOM paboTe COCTOUT U3 ABYX 3aJay, KaXKaast U3 KOTOPhIX OLCHUBAETCS
MaKCHUMaJIbHO OLEHKOH «5» (oTiauuHo). Ilo pe3ynbraTam OLlEHUBaHMs pELIEHUS IBYX 3ajad
OLICHKAa COOTBETCTBYET CPEIHEN.

KpuTtepun oneHHMBaHNs 0TBETOB 110 IK3aAMEHANMOHHBIM OnJieTam.

1. Ouenka "oTAMYHO" MpeaIONaraer: ®

[TonHble W TOYHBIE OTBETHI Ha 3 BOMpoOca SK3aMeHAIMOHHOro Owmiera CBOOOAHOE BiaJeHHE
OCHOBHBIMHM TEpMUHAMH M MOHATUSAMHU Kypca. [locienoBarenbHOEe M JIOTUYHOE H3JIOKEHUE
MaTepuaia Kypca. 3aKOHUEHHbIE€ BbIBOABI U 0000IIEHHS 1O TEeMe BOIPOCOB.
HcuepnpiBaromiye OTBETHl Ha BOIIPOCHI MPH CAaye dK3aMeHa.

2. Ouenka "xopomo" mpeamnonaraet

[TonHble M TOYHBIE OTBETHI Ha 3 BOIpOCa SK3aMEHAIIMOHHOrO Ouiera ¢ 3HaHUE OCHOBHBIX
TEPMHHOB U MNOHATHH Kypca. [locnenoBaTenbHOE HM3JI0KEHUE MaTepuana Kypca. YMEHHE
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bopMyIUpOBaTh HEKOTOPBIE 000OIIEHUS IO TEME BOMIPOCOB. J[0CTaTOYHO MOJTHBIC OTBETHI Ha
BOTIPOCHI IIPH CJjaue€ IK3aMEHa.

3. OueHka "yJ0BJIETBOPUTEIBHO" MIPEANIOIATracT:

[TommHbIE W TOYHBIC OTBETHI HA 2 BOMPOCA IK3aMEHAIMOHHOTO Owmiiera. Y IOBIIETBOPUTEIHHOE
3HAaHHE OCHOBHBIX TEPMUHOB U MOHATHH Kypca. YIOBICTBOPHUTEIHHOE 3HAHHE W BIAJICHUE
METOJIJaMU U CpEACTBAMM pelieHHs 3agady. HemocTaToyHO mocrienoBaTelbHOE U3JI0KEHUE
MaTepuana Kypca. YMeHue (popMynupoBaTh OTAENbHbIE BBHIBOABI U OOOOILIEHUS IO TeMe
BOIIPOCOB.

4. OueHka "HEyJAOBJIETBOPUTEIBHO" IpEANOIaraer:

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