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BBEJIEHUME

Llenpr0 OCBOEHUS TaHHOM ITUCLUIUIMHBI SBIISIETCSI OCBOEHUE CTYJAECHTaMU
OCHOB MaTE€MaTHUYECKOr 0 anmnapara, He0OOX0AMMOro JUIsi IPUOOPETEHUS UMHU CO-
orBeTcTByronux kommnetreHui (OIIK-1) B ¢opmupoBanuu crnocoOHOCTH pe-
IaTh 337241, OTHOCSIINECS K MPO(EeCCUOHAIBHOM eI TeIbHOCTH, IPUMEHSIS Me-
TOJIbl MOJEIUPOBAHMSI, MATEMATUYECKOTO aHAJIN3a, ECTECTBEHHOHAYUHbIE U 00-
IICUH)KCHEPHBIE 3HAHMUS.

JIOCTHKEHME ITOU LIEJIU IIPEAIIOaraeT

* (hpopMHUpOBAHHE MATEMATUUYECKOMN KyJIbTYpbl CTYACHTOB: YMEHMS JIOTHYE-
CKH MBICIIUTB, IPOBOJIUTH JI0KA3aTEIbCTBA OCHOBHBIX YTBEPKACHUI, yCTaHABIIN-
BaTh JIOTUYECKUE CBA3U MEXAY IOHITUAMH, NPUMEHSTH IOJYYEHHBIE 3HAHUSA
JUTSL peIEHUs] TPAKTUYECKUX 3a/1aY;

* OCBOEHME OCHOB COBPEMEHHOI'0 MAaT€MaTUYECKOIO arrapaTta, HeoOX0oIu-
MOTO JJI PEHICHHS] TEOPETUUECKUX U MPAKTUYECKUX 3a7a4, CBSI3aHHBIX C IPH-
MEHEHHEM METOJO0B MAaTEeMAaTHYECKOI0 aHaju3a B JHMCLUIUIMHAX €CTECTBEHHO-
Hay4HOI'O COAEpPKaHNUS;

* IPUMEHEHUE OCHOBHBIX MOHATUHN, UIEH U METOI0B MaTEMAaTUYECKOrO aHa-
JM3a JUIs peleHus: 0a30BbIX 3a/1a4;

* YMEHHME HaXOJWUTh, AHAJIU3UPOBATH M KOHTEKCTHO OOpaldaThIBaTh
Hay4YHO-TEXHUYECKYIO HH(POPMAIIIO

B pe3ynbTaTe u3ydeHus JUCUMILIMHBI «MaTeMaTnka» CTYAEHT JOJKEH

3HaTh:

OCHOBHBIEC TOHATHUS, ONPEJCICHNUS U CBOMCTBA OOBEKTOB MaTeMaTH4e-
CKOTO aHaln3a: (PyHKLHMs, Mpenes, HEMpepbIBHOCTh (DYHKLUUHU, MPOU3BOAHAS
¢yHkuuu, nepBooOpa3zHast GyHKLUHS U HEONPEeIeICHHbIM UHTETrpasl, ONpeaesieH-
HBI MHTETPaJl, IBOWHOW, TPOMHOM U KPUBOJIMHENHBIE UHTErPAJIBI, YACICHHOE
MHTETPUPOBAHUE, BO3MOXKHBIE CEphl UX MPUIOKEHUS B IPYrUX 00JacTIX Ma-
TEMaTUYECKOI0 3HAHMS U IUCUUILIMHAX €CTECTBEHHOHAYYHOTO COJEPKAHMSL.

Ymern:

pemaTh 3aJ]a4d MaTeMaTUYECKOIro aHalln3a: UCCIel0oBaTh (PYHKIUHU, OMH-
pasch Ha anmapat AudQepeHIuaIbHOr0 UCUUCICHUS, U CTPOUTh UX TpadukH,
BBIUMCIIATH Mpenenbl (YHKIUN, HaXOJUTh MPOU3BOJAHBIE U IubdepeHIraibl
(YHKIMM, TPUMEHATh UX B MPUOIMKEHHBIX BBIYUCIICHUSAX; BEIUUCIISITH HEOIPE-
JIEJICHHbIE, ONIPE/ICIIEHHbIE, KPATHBIE U KPUBOJMHEWHBIE HHTETPAJIbI, TPUMEHSATH
MOJIy4YE€HHBbIE HABBIKM B JAPYTUX 00JACTAX MAaTEMaTHYECKOrO 3HAHMS M JHUCLU-
IJIMHAX €CTECTBEHHOHAYYHOTO COAEPIKaHNUS;

Baaners:

anmnapaToM MaTeMaTHYE€CKOr0 aHajlnu3a, METOJaMu JJ0OKa3aTelIbCTBa yTBEp-
KJICHU, HaBbIKaMHM IPUMEHEHUS 3TOTO B APYTUX O0JIACTAX MATEMAaTUYECKOTO
3HAHMS U JUCHUILUIMHAX €CTECTBEHHOHAYYHOTO COJIEpKaHUS.



1 cemecTp

IIpakTuyeckoe 3ansaTue Nel
Tema 3ansiTus «MaTpulbl 1 ONIpeAeJUTEIN»

Henb: M3y4yuTh OCHOBHBIE ONEpalMU HAJ MATPULIAMU U MX CBOIWCTBA,
HAyYHUTHCSI BBIYUCIIATH ONPENETUTENN KBAAPATHBIX MAaTPHUL] 2-T0 U 3-TO MOpsA-
KOB.

3HaTh: OCHOBHBIE TIOHSTHS JIMHEWHON anre0psl

YMeThb: BBIUKCTSATH ONMPENCTUTENH, BBIMOIHATH TEUCTBUS HAJ MaTpHUIIAMH,
OPUMEHSTh PElIeHUE TUX 3ajad MpHU PElICHUU 3a7a4 MaTEeMaTUYECKOTO aHa-
JM3a U 3a/1a4 IpeIMETHOM 00JIacTH.

Bnaners: BBIYMCIUTENBHBIMU HaBbIKAMU

3HaHuA U yMeHMs, IpUOOpeTaemMble CTYIEHTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMuHapa), GpopMupyeMble KOMIIETEHIIUM UM UX YaCTH:

- CIOCOOEH pemaTh 3a/1a4u, OTHOCSIINECS K MPO(eCCUOHATBHON A TENb-
HOCTH, IPUMEHSST METOJIbl MOAEIIMPOBAHUS, MATEMATUUYECKOTO aHallu3a, €cTe-
CTBEHHOHAyYHBIC U oOmenHkeHepHble 3Hanus. (OI1K-1)

AKTYaJIbHOCTh 3aHATHS: OBJIAJICHUE HOBBIMH 3HAHMSIMH B pas3felie

MareMaTHhKa — JIMHeHas anreopa.

Bonpocsl k 3aHATHIO
1. TlonaTtue matpuilbl, KBagpaTHas MaTpHIla, TJaBHAsS U MOOOYHAs TUATOHAIb,
JIMaroHajabHas MaTpulia, HyJIeBas MaTpuUlla, €AMHUYHAS MaTpHIla, paBHbIE MaT-
PULIBL.
2. Onepauuu HaJ MaTpUIIAMU: YMHOKEHHE MaTPUIIbl HA YUCII0, CYMMa MaTpHII,
IPOU3BEACHUE MATPHIL, TPAHCIIOHUPOBAHNUE MAaTPULL.
3. IlonsTne onpenenuTens, ONpPeaeauTeNb 1-ro NOpsaKa, ONPENEIUTENb 2-TO,
MPaBUJIO TPEYTOJIBHUKOB JJIsl BBIYUCICHUS ONPEAEIUTEN 3-TO OpsAIKa.
IIpuMepsI pelieHUs TUMOBBIX 33124
Jlnst mpumepa paccMoTpeTh 3aaauu 1,2 Ha ctp. 5,6 u 1,2 Ha ctp. 9-10 u3 [1].
3ananus, pemaeMblie B Ay IMTOPUH
[Ipennaraercs pemmuts u3 [ 1] cnenyromue 3agauu: 1-7 Ha crp. 6 u 1,2 nacrp. 11.
3aganus I CAMOCTOATEILHOM Pad0ThI 10Ma

5 6
9 3 6 3 -
1. Berauciurs D=5A-BC npu A:( ],B:( j,Cz 7 -4
2 -4 0 4 2
-2 0
-2 3 5
2. BeruuciuTe onpeaenurens |7 -1 4
9 -8 -6

IIpakTHuyeckoe 3ansaTue Ne
Tema 3ansaTusa «OQ0paTHasi MATPULIA)
eab: N3yunTh OCHOBHBIE METO Il HAXOXKICHUSI 0OPATHBIX MAaTPHUILL U HAYIUTHCS
penaTb MaTpUYHbIE YPaBHEHUS.
3HaTh: MOHATHE 0OPATHOW MATPUIIBI
YMeTh: HaX0AUTh 0OPaTHYIO MaTpPHUILy, pEIIaTh MaTPUUHBIE YPaBHEHHUS



BiianeTs: BBIYMCIUTEIbHBIMU HaBBIKAMU
3HaHMSA U YMeHUs1, MpUoOpeTaeMble CTYJAEHTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:
- cloco0eH pelIaTh 3a4a4u, OTHOCALIMECS K MPO(eCcCHOHATBHOM AesTeNb-
HOCTH, IPUMEHSSI METOJIbI MOJEIIMPOBAHUS, MATEMATHUYECKOTO aHAJIM3a, €CTe-
CTBCHHOHAYYHBIC U o0IIenHxeHepHbie 3Hanus. (OI1K-1)

AKTyaJIbHOCTb 3aHATHA. OBJIaJCHHC HOBBIMH 3HAHUSAMH B Ppasacic
MaTeMaTHKa — JIMHCHHAas anre6pa.

Bonpocel K 3aHATHIO

1. TlonsTue oOpaTHOW MAaTpHIIbI, YCIOBUE CYIIECTBOBAHUS U €IUHCTBEHHOCTH
00paTHOM MaTpULIbI.
M3YyYUTh OCHOBHBIE METOJIbI HAXOXKJACHUS OOpPATHBIX MATPHUIl U HAYYUTHCA pe-
1aTh MaTPUYHbIC YPABHEHUS.
3. Boluncnenre oOpaTHON MaTPHIIbI C TOMOLIBIO PUCOETUHEHHOM.
4.Bblyucienrue o0paTHOM MaTpHIlbl ¢ MOMOIIBIO AJIEMEHTAPHBIX Mpeodpa3zoBa-
HUH.

IIpuMepsI pelieHUs1 TUNIOBBIX 33724
JIns mpuMepa paccMoTpeTh 3a1aun 1 Ha cTp. 14 u3 [1].

3ananus, pemaeMblie B ayIMTOPUH
[Ipennaraercs pemmTh U3 [ 1] cienyromue 3agayuu: 3 Ha cTp. 16.

3aganus 1JIs CAMOCTOSATEJILHOM padoThI J0Ma

. -2 3 5
1. Haiitu Matpuity, 0OpaTHyIO K MaTpHUIIe 2 1 4 |mBYMmH crioco0amu.
9 -8 -6

IIpakTnueckoe 3ansaTue Ne 3
Tema 3anaTus «PeuieHue cucTeM JUHENHbIX YPABHEHUID)
eab: U3y4nTh OCHOBHBIE METO/IbI PELICHUSI CUCTEM N JTUHEUHBIX YPABHEHUU C
N HEM3BECTHBIMH: METOJ OOpaTHOM MaTPUIlhI U rpaBuiio Kpamepa.
3Hath: hopmynsl Kpamepa, MaTpudHbBINA METO] PEIICHHS CUCTEM JIMHEHHBIX
YpaBHEHUN.
YMeTh: pemiaTh CUCTeMbI JIMHEWMHBIX ypaBHEeHUH 10 dopmynam Kpamepa,
MATPUYHBIM METOJIOM.
Bnaners: BEBIYMCINUTEIBHBIMUA HaBBIKAMHU
3HaHus U yMeHMs, IpUoOpeTaemMble CTYAEHTOM B pe3y/ibTare 0CBOe-
HUS TeMbl (ceMHuHapa), GopmMupyemMbie KOMIIETEHIIUU UM UX YACTH:
- CITOCOOEH pelaTh 3a7a4u, OTHOCALIMECS K TPOo(heCCUOHATBLHOM e TeNb-
HOCTH, NPUMEHAS METOAbl MOACIMPOBAHUA, MATEMATUUECKOTO AHAJIN3A,
€CTECTBCHHOHAY4YHbBIC U oOmenmKkeHepHblie 3Hanus. (OITK-1)
AKTYaJIbHOCTh 3aHATHS: OBJIAJICHHE HOBBIMU 3HAHUSMHU B pasJele
MaTeMaThKa — JIMHEHHas anreopa.

Bonpocs! K 3aHATHIO



1. JInneliHoe ypaBHEHHE, IOHATHE CUCTEMbBI M JTUHEHHBIX YPaBHEHUN ¢ N HEU3-
BECTHBIMH, PEIICHUE CHUCTEMBI JIMHEMHBIX YPAaBHEHUM, COBMECTHBIE U HECOB-
MECTHBIE CUCTEMBI JINHENHBIX YPaBHEHUM.

2. OnpeziesieHHbIE U HEONPEIETIEHHBIE CUCTEMBI IMHENHBIX YPABHEHU, YaCTHOE
U o0l111ee pelieHne, paBHOCUIIbHBIE CHCTEMbI TMHEHHBIX YpaBHEHUH, dJIeMEHTap-
HbIE IPEe0Opa30BaHUs CUCTEM JIMHEHHBIX YPABHEHUI, TPUBUATIbHBIE YPABHEHUS,
POTUBOPEUUBBIE).

3. IlonsiTHE cUCTEMBI N JINHEWHBIX YPAaBHEHUM C N HEU3BECTHBIMHU, MaTPUYHBIN
CIOCO0 pEIIeHUs] CUCTEM N JIMHEWHBIX YPaBHEHUH C N HEU3BECTHBIMH.

4. IIpaBuno Kpamepa pemenus cucteM N JIMHEHMHBIX YPaBHEHHUH C N HEU3BECT-
HBIMHU ).

IIpumepsl penieHusi TUMOBBIX 33/1a4
Jns npumepa paccMoTpeTh 3aaauu 1,2 va ctp. 36 u3 [1].
3aganus, peuiaemMble B ayAUTOPUH
[Ipennaraercs pemmnts u3 [ 1] cnenyrommue 3agaun: 1 Ha cTp. 38.
3aaHus I caMOCTOATEILHOM padoThI A0MA
1. PemuTh cucTeMy JIMHEWHBIX YpaBHEHUN MATPUYHBIM CIOCOOOM U IO
X, +2X, =X, =1
dopmynam Kpamepa <3x, +4x, —2x, =1.
oX, + Xy =-1

IIpakTnueckoe 3ansaTue Ne4
Tema 3ansaTusa «Mertoxa I'aycca»
IleJsb: paccMOTPETh KPUTEPUUA COBMECTHOCTHU IPOU3BOJIBHBIX CUCTEM JIMHEMHBIX
YPAaBHEHUU U U3YyYUTh OCHOBHOW METOJ| PELICHUs CUCTEM — METOJ ITOCIIEN0Ba-
TEJIBHOTO UCKJIFOYEHUs HEU3BEeCTHBIX (MeTof ['aycca).
3HaTh: KPUTEPUN COBMECTHOCTH CUCTEM JIMHEMHBIX YPaBHEHUH, METOL
l"aycca.
YMeTh: pelaTs CUCTEMBI IMHEMHBIX YpaBHEHUN MeTOI0M ['aycca.
Brnaners: BBIYMCIUTENBHBIMU HaBBIKAMU
3HaHus U yMeHMs, IpUoOpeTaemMble CTYACEHTOM B pe3yJibTare 0CBOe-
HHS TeMbI (ceMUHapa), GopMuUpyeMble KOMIIETCHIUHY WJIN UX YaCTH:
- CIOCOOEH pelaTh 3a/1a4u, OTHOCSIINECS K TPOodeCCHOHAIbHON 1eATeb-
HOCTH, IIPUMEHAS METOAbl MOACIMPOBAHUA, MATEMATUUECKOTO aHAJIN3A,
eCTeCTBEHHOHAYYHbIC U obIenHxkeHepHbie 3Hanus. (OITK-1)
AKTYaJbHOCTh 3aHATHA: OBJIAJICHHE HOBBIMU 3HAaHMSMU B PA3ZEIC
MaTeMaThKa — JIMHeHHas anreopa.

Bonpocel k 3aHATHIO
1. ITonaTHE CUCTEM M JTMHEWHBIX YPABHEHUI C N HEU3BECTHBHIMU.
2. Teopema Kponekepa-Kanemnmnu.
3. Anroputm metoja ["aycca.
IIpuMepsI pelieHUs TUNIOBBIX 32124
s npumepa paccmoTpeTs 3agauu 1 Ha cTp. 42 u3 [1].
3ananus, pemaeMblie B ayIMTOPUH



[Mpemmaraercs pemmts U3 [1] cnenyromue 3anaun: 4 Ha cTp. 46.
3agaHus 118 CaMOCTOSITeIbHOM padoThl JoMa
1. Pemmthb cucteMy JTMHEWHBIX ypaBHeHHM MeTogoM [aycca. Haiitu obiee
¥ OJTHO YAaCTHOE PElICHHE, BBITIOJHUTH MPOBEPKY

X1 + X9 +3X3—2X4+X5=4
2Xq +2X9 +4X3 — X4 —2X5 =6.
3X1 +3Xo +5X3 —2X4 =6

IIpakTnuyeckoe 3ansarue Ne 5

KounrpouabHasi padora no reme «CucremMbl JTMHEHHbIX YPABHEHHI»
Hesnb: OLIEHUTHh YPOBEHBb 3HAHUN 00YYAIOLIUXCS IO U3YYEHHBIM TEMaM.

3HaTh: OCHOBHBIE IOHSTHS JIMHEWUHON anreopsbl

YMeTb: BBIUUCIATH ONPENEIUTENM, BBINOIHATh JEUCTBUS HaJ MaTpHUIIAMH,
pemaTh CUCTEMBI JIMHEWHBIX YPAaBHEHUM, TPUMEHATh PELIEHUE 3TUX 337a4 IpH
pEIIeHNH 3a7]a4 MaTeMaTUUECKOIr0 aHaJIM3a U 3a]a4 [PeIMETHON 00J1acTH.

BitaneTs: BEIYMCIUTEIbHBIMU HABBIKAMU

3HaHuA U yMeHMs, IpUOOpeTaemMble CTYI€HTOM B pe3yJibTaTe 0CBOe-
HMS TeMBbI (ceMUHapa), GpopMHupyeMble KOMIIETEHIUH UM UX YaCTH:

- CIOCOOEH pelaTh 3a/1a4k, OTHOCSIINECS K MPOPECCUOHATBHOMN e TeNb-
HOCTH, IIPUMEHSS METOJbl MOJEIMPOBAHUS, MAaTEMATHYECKOIO0 aHAJIN3a, €CTe-
CTBEHHOHAyYHbIC U oOmenHkeHepHble 3Hanus. (OITK-1)

AKTYaJIbHOCTH 3aHATHS: OBJIAJICHUE HOBBIMM 3HAHMSIMU B paszzelie
MareMaTHhKa — JIMHEHas anreopa.

BapuaHTbl caMoCTOATENBHOM paboThI
1. Pemuth cucTEMY TUHEHHBIX YPaBHEHUN MaTPUUHBIM CLIOCOOOM U 1O Gop-
3X, —3X, +2X; =2
myJsiam Kpamepa < 4x, —5x, +2x, =1.
5X, —6X, + 4%, =3
2. Pemuth cuctemy JIMHEHHBIX ypaBHeHM MeTofoM ["aycca. Haiitu obuiee u
OJIHO YaCTHOE PEIICHUE, BBIIIOJIHUTH IPOBEPKY
5X1+7X2 +4X3+6X4 — X5 =2
15X + 30Xy + 7X3 +8X%4 + 6X5 =—-13.
9X1 + 6X9 +5X3 +8X4 — X5 =9

IIpakTuyeckoe 3ansaTue Ne 6
Tema 3aHATUHA «YPaBHEHHMS NPAMON HA MJIOCKOCTID)

Ilesb: U3y4nTh OCHOBHBIE BU/Ibl YPABHEHUN MPSAMOW HA MJIOCKOCTH, TPU3HAKU
NapajuIeIbHOCTH U MEPIEHIUKYJIAPHOCTH NPSIMbIX, HAYUYUTHCS HaXOAUTh YTOJI
MEKly IPSAMBIMHU, PACCTOSIHUE OT TOYKHU 0 HPSIMOM.

3HaTh: pa3IMYHbIE YPaBHEHUS MPSAMOM Ha INIOCKOCTH

YMeTh: CTPOUTH NPSIMBIE HA IUIOCKOCTH, ONPENEIATh MapAJIEIbHOCTD U
IIEPIIEHIUKYJISIPHOCTD MPSIMBIX HA INIOCKOCTH, HAXOAUTD YTOJI MEXKY IPSIMBIMU



Branets: BEBIYMCIUTENBHBIMU HABBIKAMU
3HaHuA U yMeHMs, IpUOOpPeTaeMble CTY€HTOM B pe3yJibTaTe 0CBOe-
HHS TeMbI (ceMUHapa), GopMuUpyeMble KOMIIETEHIIUHN WIN UX YACTH:

- CIOCOOEH pemaTh 3a/1a4u, OTHOCSIINECS K MPOPECCHOHATBHOM e TENb-
HOCTH, MPUMEHSIS METOAbl MOJACIUPOBAHUS, MATEMATUUECKOTO aHAJIN3a,
€CTECTBCHHOHAYYHBIC U oOIIenmKkeHepHblie 3Hanus. (OITK-1)
AKTYaJIbHOCTH 3aHSITHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMU B pasielie
MaTeMaTUKa — AaHaJIUTUYECKas TEeOMETpUsi Ha IUIOCKOCTH U B
MPOCTPAHCTBE.

Bonpocel K 3aHATHIO

1. YpaBHeHue mpsiMOH € YIIIOBBIM KO3(hPHUIIMEHTOM.
2. YpaBHeHHE NPSAMOU 3aJJaHHON TOYKOHN U YIIIOBBIM KO3 PUIIMEHTOM.
3. YpaBHEHHE MPSIMON 3aJaHHOU JBYMsI TOUKaAMH.
4. Ob1iee ypaBHEHHUE TIPSMOM.
5. YpaBHEHUE NIPSAMOM B OTPE3KAX.
6. B3anmHoe pacnosioxkeHne IByX IpsIMBIX Ha TNIOCKOCTH

IIpumepsl pelieHusi TUMOBBIX 33/1a4
Jliis mpuMepa paccMOoTpeTh 3a1aun 1-5 Ha cTp. 6-8, 6-8 Ha cTp. 29 u 9 Ha cTp. 30
u3 [2].

3aganus, peuiaemMbie B ayAUTOPUH
[Ipennaraercs pemuts u3 [1] cnenyromue 3agaun: 86-90 ua ctp. 30, 97-101 Ha
ctp. 30.

3aganus 1JIs CAMOCTOSAATEJILHOM padoThI J0Ma
[Tpennaraercs pemuth 3 [1] cnenyromue 3anaun: 91-96 Ha ctp. 30, 102-105 Ha
ctp. 31.

IIpakTnuyeckoe 3ansaTue Ne 7
Tema 3anaTHA «YPaBHEHUS NPAMOI B IPOCTPAHCTBE»
Ileab: U3y4nTh OCHOBHBIE BU/bI YPABHEHHUM NPSAMOU HA IUIOCKOCTH, IIPU3HAKU
NapajyIeIbHOCTA U MEPIEeHIUKYISIPHOCTU MPSAMbIX, HAYYUTHCS HAXOIUTh Yol
MEXAY MPSIMBIMH, PACCTOSIHUE OT TOYKH J0 MPSMOH.
3HaTh: pa3IMYHbIE YpaBHEHUS MIPSAMOM Ha INIOCKOCTH
YMeTh: CTpOUTH MpPSMBIE HAa IUIOCKOCTH, ONPEAENSATh NapauIeIbHOCTh U
NEPHEHANKYJIIPHOCT IPSIMBIX HA TUIOCKOCTH, HAXOUTh YTOJI MEKIY MPSIMBIMU
BiiageTs: BBIYMCIUTEILHBIMU HABBIKAMU
3HaHuA U yMeHMs, IpUOOpeTaemMble CTYJ€HTOM B pe3yJibTaTe 0CBOe-
HMS TeMbI (ceMUHapa), GpopMupyeMble KOMIIETEHIUHM UJIH UX YaCTH:
- CITOCOOEH pelaTh 3a7a4u, OTHOCALIUECS K TPOo(heCCUOHATBHOM e TeNb-
HOCTH, IIPUMEHSS METObl MOJEIUPOBAHMS, MAaTEMAaTUYECKOTO AHAIN3A,
€CTeCTBEHHOHAY4YHbIC U oOIIenHKeHepHblie 3HaHus. (OITK-1)
AKTYaJIbHOCTh 3aHATHS: OBJIAJICHUE HOBBIMM 3HAHMSIMHM B paszeiie
MaTeMaTUKa — AaHAJIATAYECKas TIeOMETpUs Ha IUIOCKOCTH MU B
IIPOCTPAHCTBE.
Bonpocel k 3aHATHIO
1. YpaBHeHue mpsiMOH € YTIIOBBIM KO3(hPHUIIMEHTOM.



2. YpaBHEeHHE MPSIMOM 3aJaHHOM TOUYKON U YTJIOBBIM KO3 (PUIIEHTOM.
3. YpaBHeHUE NpsAMOU 3aJaHHOM ABYMS TOYKAMM.
4. Ob1uiee ypaBHEHUE TIPSIMOM.
5. YpaBHeHUE NPAMOMN B OTPE3KaxX.
6. BzauMHoe pacnonokeHue AByX MPSMBIX Ha MJIOCKOCTH
IIpuMepsI pelieHUs TUNIOBBIX 33124
Jlns mpuMepa paccMoTpeTh 3aiaun 1-5 Ha cTp. 6-8, 6-8 Ha cTp. 29 u 9 Ha cTp. 30
u3 [2].
3ananus, pemaeMblie B ayIMTOPUH
[Ipennaraercs pemuts U3 [1] cnenyromue 3amgaun: 86-90 na ctp. 30, 97-101 Ha
ctp. 30.

3aaHus I caMOCTOATEIbLHOM padoThI A0MA
[Tpennaraercs pemuth 3 [1] cnenyromue 3anaun: 91-96 Ha ctp. 30, 102-105 Ha
ctp. 31.

IIpakTnuyeckoe 3ansaTue Ne 8
Tema 3ansaTus «JIuHun BTOPOro nopsiaka
Henb: HAYYUTHCS COCTABIATH YPABHEHUSI U CTPOUTH Ha TpadUKe OKPYKHOCTb,
AIUTHIIC.
3HaTh: ypaBHEHUS KPUBBIX BTOPOTO MOPSIKA
YMeTb: CTpOUTH KPUBBIE BTOPOTO MOPSIKA
Bianets: BBIYMCIUTENBHBIMU HaBbIKAMU
3HaHuA U yMeHMs, IpUoOOpeTaemMble CTYI€HTOM B pe3yJibTare 0CBOe-
HHS TeMbI (ceMUHapa), GopMuUpyeMble KOMIIETEHIIUHN WIN UX YACTH:
- CIOCOOEH pelaTh 3a/1a4k, OTHOCSIINECS K MPOPECCUOHANIBHOMN IesATeNb-
HOCTH, MPUMEHSA METOAbl MOACIMPOBAHUS, MATEMAaTUUECKOTO aHAIN3A,
eCTeCTBEHHOHAYYHbIC U oOIIenH)eHepHbie 3Hanus. (OITK-1)
AKTYaJIbHOCTh 3aHATHSA: OBJIAJICHNE HOBBIMU 3HAHHMSIMU B pa3fele
MaTeMaTUKa — AaHAJIUTUYECKas TEeOMETpUsi Ha IUIOCKOCTH M B
IPOCTPAHCTBE.

Bonpocel k 3aHATHIO
1. OKpy>XHOCTb, SJUTUIIC (ONpeIe]IeHNUE; OCHOBHbIE 0003HAUYECHHSI; KAHOHUYECKOE
ypaBHEHUE; TpaduK; IKCUEHTPUCUTET ILTUIICA).
3ananus, pemaeMblie B Ay IMTOPUM
[Mpenmaraercs pemmwmts U3 [1] cneayrommue 3agaun: 126-132 Ha crp. 33, 139-144
Ha cTp. 34, 150-155 na ctp. 35.

3aiaHud I CaMOCTOSATEILHON padoThI JoMa
[Tpennaraercs pemuth u3 [1] cienyromue 3anaun: 133-137 Ha cTp. 33, 145-149
Ha cTp. 34, 156-160 Ha cTp. 35.



IIpakTH4yeckoe 3ansitue Ne 9
Tema 3ansiTusi «JIMHMU BTOPOTro MOPSIAKA»
Heab: HAYYUTHCS COCTABISTh YPAaBHEHUS M CTPOUTH HA TpaduKe THUIEpOOTy U
napaoouy.
3HaTh: ypaBHEHUS KPUBBIX BTOPOTO MOPsIIKA
YMeTh: CTPOUTH KPUBBIE BTOPOTO MOPSAIKA
Brnaners: BBIYMCIUTEIHHBIMU HaBBIKAMH
3HaHUS M YMeHHsl, NpuoOpeTaemMble CTYACHTOM B pe3yJibTaTe 0CBOe-
HHUS TeMbI (ceMHHapa), popMUpYeMble KOMIIETEHIHH MJIH UX YACTH:
- CIOCOOEH pelIaTh 3aa4u, OTHOCSIIUECS K MPo(ecCHOHATbHOM AesITeb-
HOCTH, TIPUMEHSISI METO/IbI MOJECIUPOBAHMS, MaTEMaTUYECKOTO aHaAIN3a,
€CTECTBEHHOHAYYHbIC U oOienHxeHepHbie 3Hanus. (OI1K-1)
AKTYyaJIbHOCTh 3aHSITUSI: OBJIQJICHWE HOBBIMU 3HAHUSAMU B paszele
MaTeMaThKa — aHaJWTUYecKass TeOMETpPHsl Ha TIUIOCKOCTH M B
MIPOCTPAHCTBE.

Bonpochl K 3aHATHIO
1. T'unepbosia (ompeaeieHNe; OCHOBHbIE 0003HAUYCHUS; KAHOHUYECKOE ypaBHE-
HUe; rpaduK; conpsbKeHHAs TUepoos1a; SKCUEHTPUCUTET TUIIEPOOJIBI).
2. [1apabona (ompeneneHue; OCHOBHbIE 0003HAYEHMsI; KAHOHUYECKOE ypaBHeE-

Hue; rpaduk).

3aganus, peuiaemMble B Ay JUTOPUH
[Mpennaraercs pemmts U3 [1] cneayromue 3agaun: 126-132 Ha crp. 33, 139-144
Ha cTp. 34, 150-155 na ctp. 35.

3aaHus I caMOCTOATEIbLHOM padoThI A0MA
[Mpemnaraercs pemmts U3 [1] cnexyromue 3agauun: 133-137 Ha crp. 33, 145-149
Ha cTp. 34, 156-160 nHa ctp. 35.

OcHoBHas JuTeEparypa:

1. Beicliag MateMaTtuka B yIpa)kKHEHUAX W 33/1a4ax: [JJ1s CTYIAECHTOB BBIC-
mux npod. yueonnix 3aBeaenuii] / I1. E. Jlanko, A. I'. Tlonos, T. 5. KoxxeBHu-
koBa, C. I1. lanko. - 7-e u3a. - Mocksa : ACT : Mup u OGpazoBanue, 2016. -
816 c. : mi., Tabm. - [Ipun.: c. 809-815. - ISBN 978-5-17-099894-4. - ISBN 978-
5-94666-805-7

2. IIncemennsii, . T; KoHCHEKT KM 11O BBICIIEH MaTeMaTHKE : B 2-X
4. / JI.T. Hucemennsiit, U. 2. - 13-e u3n. - M. : AMPUC-npecc, 2019. - 256 c. :
ui. - (Beiciiee oopazoBanue). - ISBN 978-5-8112-6044-7

JlonoJIHUTeIbHAS JJUTepaTypa:

1. Unbun, B. A; Jluneiinas anreopa : yueonuk / B.A. Unbun, O.I". [1o3HsK.
- 6-¢ u3n., crepeorurl. - Mockga : ®uzmatiut, 2010. - 278 c. - (Kypc Bbiciie

MaTeMAaTUKU B MaTeMaTrudeckon ¢pusuku. Beim. 4). - http://biblioclub.ru/. - ISBN
978-5-9221-0481-4



2. baBpun, U. U. Beiciiast maremartuka : yueonuk / U. W. baspun, B. JI.
Matpocos. - M. : Brnagoc, 2004. - 400 c. : uin. - (YaeOHuK a1 By30B). - [ pud:
Pex. MO. - bubmuorp.: c. 398. - ISBN 5-691-01223-1

2 cemecTp

IIpakTuyeckoe 3ansaTue Ne 1

o0
Tema 3aHaTHs «PaCKpblTI/Ie HEONMPEACTCHHOCTEN — U — »
o0

Heab: HayuYnuThCS HAXOAUTD MpeeN (PYHKIIMU B TOUKE U Ha OECKOHEYHOCTH.
3HaTh: onpejesneHus npeaena PyHKIui B TOUKe 1 Ha 0ECKOHEYHOCTH
YMeThb: HaxoAUTh npeesbl GyHKINNA B TOUKE U HA OECKOHEUHOCTH.
Bianets: BBIYMCIUTENBHBIMU HaBbIKAMU

3HaHuA U yMeHMs, IpUOOpeTaemMble CTYI€HTOM B pe3yJibTaTe 0CBOe-
HHS TeMbI (ceMUHapa), GopMuUpyeMble KOMIIETEHIIUHN WIN UX YaCTH:

- CITOCOOEH pelaTh 3a7a4u, OTHOCAIIUECS K TPOodheCcCUOHATBLHOM e TeNb-
HOCTH, MPUMEHSSI METOJIbI MOJICTUPOBAHUS, MAaTEMaTHYECKOI0 aHallu3a, eCTe-
CTBEHHOHAyYHBIC U oOmenHkeHepHsle 3Hanus. (OITK-1)

AKTYaJbHOCTh 3aHATHS. OBJIQJICHUE HOBBIMU 3HAHUSIMU B pasfeie
MaTeMaThKa — MaTeMaTUYeCKUi aHaIu3.

Bonpocs! K 3aHATHIO
1. Onpenenenne npenena GyHkiyy B Touke mo Komm u no I'eitHe, reomeTpuye-
CKMI CMBICI Tpefiena (PyHKITUU B TOUKE.
2. OnpeneneHus: TpaBOCTOPOHHETO U JIEBOCTOPOHHETO MPEIEIIOB, OMNPEIECICHNE
npenena GyHKIUA B OECKOHEYHOCTH U €70 T€OMETPHUECKUI CMBICTT.
3ananus, pemaeMblie B ayIMTOPUH
[Mpemnaraercs pemmts U3 [1] caenyromue 3amayun: 11.19-11.20 Ha ctp. 144,
11.23-11.25 na ctp. 145, 11.32-11.34 na ctp. 146, 11.39-11.41 Ha cTp. 146.
3aganus I CAMOCTOSATEILHOM Pad0ThI 10Ma
[Tpennaraercs pemuth u3 [1] caenyromue 3amaun: 11.21-11.22, 11.26-11.27, Ha
ctp. 145, 11.35-11.38 na cTp. 146.

IIpakTuyeckoe 3ansaTue Ne 2
Tema 3ansartus «PackpbiTie HeonpeaeaenHocreii 0- oo, o —oo, 17y

Iesb: HAYYNUTHCS HAXOUTH Mpeiesl GYHKIMU B TOYKE U Ha OECKOHEYHOCTH.
3HaTh: onpejeeHus npeaena GyHKIUN B TOYKe U Ha 0€CKOHEYHOCTH
YMeTh: HaX0AUTh Npeieibl (PYHKIUN B TOYKE U HA OECKOHEYHOCTH.
BraneTs: BBIYMCIUTETbHBIMU HABBIKAMU

3HaHMSA U YMeHHUSs, MPpUoOOpeTaeMble CTYJAE€HTOM B pe3yJibTaTe 0CBOe-

HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUN UJIH UX YaCTH:

- CITOCOOEH pelaTh 3a7a4u, OTHOCALIUECS K TPOo(heCCUOHATBLHOM e TeNb-
HOCTH, MPUMEHSIA METOAbl MOJACIUPOBAHUS, MATEMATUUECKOTO aHAJIN3A,
€CTECTBCHHOHAY4YHBIC U oOmenmKkeHepHblie 3Hanus. (OITK-1)



AKTyaJIbHOCTL 3aHATHA. OBJIAJCHHUC HOBBIMH 3HAHHAMH B pasaciic
MaTeMaTHKa — MaTeMaTUUECKUI aHaJIu3.

Bonpocsl k 3aHATHIO
1. IIpaBuita packpbITHs HeompeaenaeHuocTei 0- oo, oo —o0, 17,

3agaHus, peliaemMble B ayJUTOPUH
[Tpennaraercs pemuth u3 [1] cremyromue 3amaun: 11.19-11.20 Ha ctp. 144,
11.23-11.25 na ctp. 145, 11.32-11.34 na ctp. 146, 11.39-11.41 Ha cTp. 146.
3aganHus 11 CAMOCTOSITEILHOM PadoThl 10Ma
[Tpennaraercs pemuth u3 [1] caemyromue 3amayun: 11.21-11.22, 11.26-11.27, Ha
ctp. 145, 11.35-11.38 Ha cTp. 146.

IIpakTnueckoe 3ansaTue Ne 3

Tema 3ansaTHsa «CxeMa BbIYHCIeHHUs MPOU3BOAHOM. IIpou3BoaHbIE OCHOB-
HBIX 2JIEMEHTAPHBIX (PYHKIUI»

Heab: HAyYUTHCS HAXOAUTH MPOU3BOHBIC 10 CXEME U C IMTOMOIIBIO MPABUII
nuddepeHnnpoBaHus U TaOIUIIBI IPOU3BOIHBIX.

3HaTh: MOHATHS HENIPEPHIBHOCTU (HYHKIUH
YMeTh: onpenensitb HeMpPEPbIBHOCTD (DYHKIIMIMA.
BrageTs: BBIYMCIUTEIbHBIMU HABBIKAMU

3HaHuA U yMeHMs, IpUoOpeTaemMbie CTYACEHTOM B pe3y/ibTare 0CBOe-
HMS TeMbI (ceMUHapa), GopMUpyeMble KOMIIETCHIUH WJIN UX YaCTH:

- CITOCOOEH pelaTh 3a7a4M, OTHOCALIMECS K TPO(heCCUOHATBHOM AesTENb-
HOCTH, IPUMEHSSE METOJIbI MOAEIMPOBAHUS, MATEMAaTHYECKOT0 aHaln3a, €cTe-
CTBCHHOHAYYHBIC U 00IIenHxeHepHbie 3Hanus. (OITK-1)

AKTYaJIbHOCTH 3aHSATHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMH B paszelie
MaTeMaTHKa — MATEMATHYECKUI aHaJIu3.

Bonpocsl k 3aHATHIO
1. 3agaua o kacaTelbHOM, 3a/1a4a O TPOU3BOIUTEILHOCTU TPYyAa.
2. Ilpupaiienue QyHKIMU ¥ IpUpAIICHUE apryMeHTa, ONpeaesieHUue MpOr3BO/I-
HOU (PYHKITUU, TEOMETPUICCKUN CMBICI POU3BOIHOM, CBSI3b MEXKTy HETIPEPHIB-
HOCTBIO U AU PepeHIUPYEMOCThI0, KYCOUHO-TJIAIKUE (PYHKIUU.
3. Cxema BBIYUCIIEHUS IPOU3BOJTHOM.
4. IlpaBuna nquddepenuupoBanus. [IponsBoiHas CI0KHONW U 00paTHON (yHK-
1107058
5. TabGauiia OCHOBHBIX IPOU3BOIHBIX.

IIpumepsI penreHUs1 TUMOBBIX 32124

Jlist mpumepa pacecmotpets 3agaun 12.1 Ha ctp. 149, 12.13 Ha ctp. 150, 12.70 Ha
ctp. 153 u3 [1].

3agaHusi, peuiaemMblie B Ay AUTOPHHU



[Mpemmaraercs pemuth u3 [1] cnenyromue 3axaun: 12.2-12.6 na ctp.150,12.14-
12.32 ma ctp.151, 12.71-12.72 na ctp. 153.

3agaHus 118 CaMOCTOSITeIbHOI padoThl JoMa
[Tpennaraercs pemwmth U3 [1] cneayronue 3aaauun: 12.7-12.12 Ha cp.150,12.33-
12.38 ma ctp.151, 12.73-12.75 na ctp. 153.

IIpakTuyeckoe 3ansaTue Ne 4
Tema 3ansaTus «lIpousBognas cjoxuoi u oopaTHo pynxuuii. [lonsarue
NMPOU3BOJAHBIX BbICHIUX MOPSAIKOB)

eab: HayuUTHCA HAXOAUTh MPOU3BOIHBIE CIIOKHOM, 00paTHON (PyHKLUH, TIpO-
U3BOJIHBIE BBICIIUX MOPSAKOB, BBIYUCIATE MPEIENbI, MOJIb3YsACh ITpaBUiioM Jlo-
UTaS.

3HaTh: NOHATHS HENPEPBIBHOCTH (PYHKIUI

YMeTb: onpenensiTh HeMmpePbIBHOCTh (DYHKIIHA.

BrageTs: BEIYMCIUTEIbHBIMU HABBIKAMU

3HaHMSA U YMeHUs1, IpUoOpeTaeMble CTYJAEHTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:

- CITOCOOEH pelaTh 3a7a4M, OTHOCAIIUECS K TPO(hEeCCUOHATBHOM AesTENb-
HOCTH, IPUMEHSSI METOJIbl MOAEIIMPOBAHUSA, MATEMATUUYECKOTO aHalu3a, €cTe-
CTBCHHOHAY4HbIC U 00IenHkeHepHbie 3Hanus. (OITK-1)

AKTYaJIbHOCTh 3aHSATHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMH B paszelie
MaTeMaTHKa — MATEMATHYECKUI aHaJIu3.

Bonpocsl k 3aHATHIO

1. [Tpou3BoHAs CIOXKHOM U 00paTHOM (HYHKIIUA.
2. IIpon3BOaHBIE BBICIINX MOPSAIKOB.
3. IlpaBuiia Jlonurans.

IIpumepsl penieHusi TUMOBBIX 32124
Jlns nmpumepa paccMoTpeTs 3aaaun 12.76 Ha ctp. 154, 12.168-12.171 nHa ctp.
165-166 u3 [3].

3ananus, pemaeMblie B Ay IMTOPUH
[Mpemnaraercs pemmth U3 [1] cnenyromue 3anaun: 12.77-12.79,12.82-12.84 na
ctp.154,12.172-12.185 na ctp. 167.

3aganus 1JIs CAMOCTOSATEJILHOM padoThI J0Ma

[Mpemmaraercs pemmth u3 [1] cinenyromnue 3amaun: 12.80-12.81,12.85-12.86 nHa
ctp.154, 12.182-12.197 na ctp. 167.

IIpakTnueckoe 3ansaTue Ne 5
Tema 3anaTus: «HacTHble NPOU3BOAHBIC PYHKIMIA HECKOJIbKUX lepeMeH-

HBIX»

Henu: Beipab0oTKa MPAKTUYECKUX YMEHUN HAXOXKIEHUS YACTHBIX MPOU3-
BOJHBIX (DYHKIIHUN HECKOJIBKUX EPEMEHHBIX
3HaTh: NOHATHS HEMPEPHIBHOCTH PYHKIIUH
YMeTh: onpenensiTh HeMpPePbIBHOCTh (DYHKIIHA.
Braners: BBIYMCIUTENBHBIMU HaBbIKAMU



3HaHMA U YMeHUs1, IpUoOpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:
- cloco0eH pelaTh 3a4a4u, OTHOCSIIUECS K TPo(ecCHOHAIbHOM AesITeb-

HOCTH,

IMPpUMCHAA METOABI MOACIUPOBAHNA, MATCMATUICCKOI'O aHalin3a, €CTC-

CTBEHHOHAYYHBIC U oOmenHkeHepHble 3Hanus. (OITK-1)
AKTYaJIbHOCTh 3aHATHSA. OBJIAJICHUE HOBBIMU 3HAHHUSIMU B pasfele
MaTeMaTHKa — MAaTeMAaTUYECKUI aHaJIu3.

Bonpochbl, BBIHOCHMBIE HA 00CY:KIeHHE:

1. YactHeie npupamienus ¢yHkimn z=f(X;y) mo HezaBHCUMBIM
NEPEMEHHBIM.

2. [MonHoe npuparienue pyukuuu z=f(X;y).

3 YacrHas mpousBojHas pyHkuun z=f(X;y).

4, Omnpenenenue quddepeHimana.

5 [Ipumenenue auddepenumana B NpUOIMKEHHBIX BbIYHCIIE-

HUAX.

MeTozmqecmle PEKOMEHIAUNA

[Ipy mOATrOTOBKE K 3aHSITHIO HEOOXOJIUMO BOCIIOIL30BaTHCA PEKOMEH 10~
BaHHOM uTepatypoid. [loBropute Mmarepuain: ['n. 15. m. 15.3. —15.4 [1], T'm. 12.

§1-§4

12].

PaccMoTpeTh THTIOBBIE 3a7]a41 ¢ PEUICHUSIMHU, TTO3BOJISIONINE IOCTATOYHO
TIOJTHO OXBATUTh yueOHbIH MaTepuai: ['1. 15. m. 15.2. 3amaun Ne 15.27. 15.28 [2].

3apanus 11 pa3BUTHSA U KOHTPOJISA BJIAIeHUs] KOMIIETeH MMM
1. Haiitu yacTHbIE ¥ NOJIHOE pUpALIEHUS JAHHOW (DYyHK-
LMY B JAHHOM TOYKE W MPU JTAHHBIX MPUPAILIECHHUIX apPTYMEHTOB:

1. 2=x%y; Mo(1;2); Ax=0,1; Ay=-0,2.
2 2
2.2=—— 2 M(22); Ax=-02; 4p=0,L.
x7y = (x—-y)
2. Haiitu yacTHbIe MpOW3BOAHBIC TaHHBIX (DYHKIIUNA:
1. z=2x% —xy? +3x%y —2y® +3x -4y +1.
2
2.2=eX"". 3 z:X—+l2. 4. z =sin(x+,/y).
y X
5. z=Inx+y%.6. z=x"". 7. z=xye".
8. z=arcsin—2—. 9. Z=In(x+1Iny).
X2 +y2
10. z=x>+3x’y — y°. 11. z=/x+3y . 12. z:arctgi.
X
13. z=arctg(2x —y). 14. z=(1-x)" . 15. z=(1+ xy)”.

16. z=x’y* +2xIny +x’. 17. z:xy+arctgi. 18. z=x’siny +y’.



3. HaiiTn 3HaueHns 4aCTHBIX NMPOU3BOAHBIX NIEPBOTO I1O-
psAlIKa B yKa3aHHBIX TOYKAX:

Lz="Y0 @) 222772 BO). 3 z=xy + i ).

X—y 1+ xy 3/x
4. z=Inx*+vy?; D(+/2;1).

IIpakTHuyeckoe 3ansiTue Ne 6
Tema 3ansaTUA: «YacTHBIC NPOU3BOAHBbIC U MOJIHBbIE T ((epeHIrATbI.»

Leaun: BeipaOOTKA MPAKTUYECKUX YMEHUN HAXOXKIACHUS YaCTHBIX MPOU3-
BOAHBIX U JudPEepeHIInanoB BHICHIUX MOPSAIKOB (QYHKIIMI HECKOJIBKHX Tepe-
MEHHBIX.

3HAaTh: MOHATHS YACTHBIX POU3BOIHBIX

YMeTh: HaXOUTh YaCTHBIE MPOU3BOAHBIE U TU((epeHIIMAIIBI BBICIIUX 110~

PAAKOB (PYHKIIMIM HECKOJIBKUX NEPEMEHHBIX.
Brnagets: BEIYMCTUTENIEHBIMU HaBBIKAMU

3HAHUS M YMEHUsl, NpHOOpeTaeMble CTY€HTOM B pe3yJibTaTe 0CBOe-
HHA TeMbl (ceMHHAapa), GopMHUPyeMble KOMIETEHIIUH TN UX YaCTH:

- CITOCOOEH pelaTh 3a7a4M, OTHOCALIMECS K TPOo(heCCUOHATBHOM AesTENb-
HOCTH, IPUMEHSST METO/AbI MOJECITUPOBAHMUS, MaTEMAaTHIECKOTO aHalln3a, ecTe-
CTBEHHOHAyYHbIC U oOmenHkeHepHble 3Hanus. (OITK-1)

AKTYaJbHOCTh 3aHSITUSI: OBJIQJICHUE HOBBIMU 3HAHUSAMU B paszzeiie
MaTeMaTUKa — MaTeMaTHYECKUI aHau3.

Bonpocekl, BBIHOCHMBIE HA 00CYK/IeHHe:
1.  OnpeneneHue 4acTHBIX MPOU3BOIHBIX.
2.  Jluddepennuan nepBoro nopsjaka

MeTtoanyeckue peKOMeHAAUun

[Tpu moaroToBKe K 3aHATHIO HEOOXOJIUMO BOCHOJIB30BATHCS PEKOMEHI0-
BaHHOW Juteparypoil. [loBroputs matepuan: I'n. 12. §6 [1].

PaccMoTpeTh TUIIOBBIE 337]a4l C PEHICHUSIMHU, TTO3BOJISIOIINE IOCTATOYHO
MOJIHO OXBATUTh Y4EOHBIN MaTepHall.

3anaua 1. Haiitu Bce yacTHbIE TPOU3BOAHBIE TIEPBOrO NOPsAIKA A1 QyHK-
mu Z = x3—x2y—y3.

Pemenue. 1) a_ 3x? —2xy; a_ —x*

OX oy

2

-3y°.

o'z 0'z 0z
ox* ' ox’oy ' ox’oy’

3agaya 2. [ pyHkuum Z = e’ HaiiT

Pemenne. 1) luddepenumpyem mo x:

@_y%xz_ O’z . 0T
OX " ox? " ox®

3 0'z
y'er; =
OX

y Xy

ylzexy3 '



2) Haxonum nipyrue cMeniaHHble MPOU3BOIHBIE:

4 3
6i3;y } %(%j ) %(ygews) =9y%"™ +3y''xe” .

0'z 0* (0’2 O 0z
3) Hanee, —— = —; == == |
ox-oy® oy \ ox oy \ ox“oy

Hannem caagana

3 2
oz g(ﬂj = i(yee"ys) =6y%"" +3)°xe” =3y°xe” (2+ y°x).

ooy ay\oxt) oy
OxoHYaTeIbHO,

642 6 5. xd 3 4 o 3 -
X0y = 5(3)/ xe” (2+y°x)) =3y 'xe” (10+14)°x+3x"y").
3agaua 3. Haiitu d°z, eciin Z = arctg Y

X

Pemenne. 1) Haxonum nepssiit nuddepeniman:

dz:gdx+gdy:— 2y ~ax + 2X ~dy.
OX oy X +y X +y

2) [lanee oTAeNbHO CYUTAEM BTOPHIE YaCTHBIE TIPOU3BOIHBIE:

0’z _o( vy . 2xy
ox* vl xX*+y') (P +y?)]
Oz o0, y \_ y-x
oxoy oy x*+y (x*+y%)

z_of x ) 2xy

8)/2 8)/ x2+y2 (x2+y2)2’

U, HAKOHEII, COCTaBJsieM BTopoit audepeniman
Z[xya’x2 +(y? = x*)dxdy — xydyz]

dZZ: 2 2\ 2
(X" +y7)

IIpakTuyeckoe 3ansiTue Ne 7
Heonpenenenupiii uHTerpaj. OCHOBHbIE MeTOABI HHTETPUPOBAHMUSA

Lenu: BpipabOTKa MPAKTUUECKUX YMEHUN HAXOXJACHUS MEPBOOOPA3HBIX
GyHKIMI; OpMUPOBAHUE MPAKTUYECKUX HABBIKOB HAXOXKICHHS HEOIPEIEIICH-
HBIX UHTETPAJIOB PA3JINYHBIMUA METOJAMH.

3Hath: OCHOBHBIE METObI NHTETPUPOBAHUS



YMeTh: HaX0AUTh NMEPBOOOPA3HbIE PYHKIIHA.
Brnagets: BHIYMCTUTENbHBIMU HaBBIKAMU

3HAHUS M YMeHUsl, NpHOOpeTaeMble CTYI€HTOM B pe3yJbTaTe 0CBOe-
HHA TeMbl (ceMHHAapa), GopMHUPYyeMble KOMIETeHIIUH HJIU UX YaCTH:

- CIOCOOEH pelaTh 3a/1a4u, OTHOCSIINUECS K MPOPECCHOHATLHON IeATEb-
HOCTHU, TMPUMEHSST METOJbI MOJETUPOBAHUS, MaTEMAaTHUYECKOTO aHallu3a, ecTe-
CTBCHHOHAYYHbIC U 00IIenHkeHepHbie 3Hanus. (OITK-1)

AKTYaJIbHOCTh 3aHSITHSI: OBJIAJICHWE HOBBIMU 3HAHUSIMHU B paszeiie
MaTeMaTHKa — MaTeMaTHUECKUN aHaIU3.

Bonpockl, BBIHOCHMBIE HA 00CY:KIeHNE:
1. Omnpenenenue nepBooOpa3HON (PyHKIIHH.
2. OrmpezeneHne HEONPEAeISHHOTO HHTETpaa.
3. CBoiicTBa HEONPEIEICHHOTO HHTETPAIA.
4. OCHOBHBIC METOJIbI MHTETPUPOBAHUS: HETIOCPEACTBEHHOE HHTETPUPO-
BaHHE, MHTETPUPOBAHNE METOJAOM TOJICTAHOBKH (3aMEHBI IIEPEMEHHOM ), HWHTE-
TPUPOBAHUE TIO YACTSIM.

MeToanuyeckue peKoMeH aluu
[Ipu moaroToBKE K 3aHATHIO HEOOXOJIUMO BOCIOIB30BATHCS PEKOMEH/I0-
BaHHOU nuTeparypoil. [loBroputs matepuan: I'n. 10. o. 10.1. —10.4 [1], I'n. 7.
§1-§4 [2].
PaccmoTpeTh TUIIOBBIE 3a1a4l C PEMICHUSIMH, TTO3BOJISIONINE JOCTATOUYHO

MOJIHO OXBaTUTh yueOHbIM matepuan: [ 10. m. 10.1.- 10.3. 3agaum No
10.1.10.19, 1020,10.73. — 10.74. [2].

3apanus il pa3BUTHS U KOHTPOJIS BJaIeHUs KOMIETEeHIMIMH
1. Haittu nnTErpans:
1.1. Memoo nenocpedcmeenHo2o unme2pupos8anus

8
0 y(x2+zx+1jdx; 2 e g (Va4
X X

4

(R T
4dx 4X3
\/__13 dx x*dx
) ng—ldx; O I > 0I5 8)
X SIN“ xcos“x x“+1
A
f—dxx_gz : 9) Iﬁx—zlldx:lo) j;%ldx;ll) [cos3xdyx;
X X X

12) [le2+e 2 dx; 13) [35-6xdx; 14) j%dx; 15)
X —ox+

xdx

x%+1
1.2. Unmeepuposarue memooom nooCmaHo8Ku (3ameHvl nepemerHolL)



dx

. 2) [sin®xcosxdx; 3) [e%sinxdx; 4) je‘xzxdx
x(1+1Inx)

1) ]

5) [Vx2+lvdx; 6) sz—dx- 7) js’i”—m’x; 8) [e* x2dx:

31,3 cos® x
9) [¥x% —8x%dx; 10) j—““'”xdx.
X

1.3. Unmeepuposanue no vacmsam

1) [xe®*dx; 2) [Inxdx; 3) [arctgxdx; 4) [ xa;x . 5) [x?cosxdx;
sin“ x
6) [x3e *dx; 7) [e*sin xdx; 8) [xIn(x—1)dx; 9) [xarctgxdx; 10)
farcsin xdx; 11) | xd2x .
COS“ X

IIpakTnuyeckoe 3ansaTue Ne 8
HNurerpupoBanue panuoHadbHbIX GyHKuuil. MHTErppoBanue Tpu-
roHoMerpuvyeckux (Qynkuuii. UHTerpupoBanne MppanuoOHAJIbHBIX (PYHK-
107171

Ienun: BbIpabOTKA MPaKTUYECKUX YMEHHM MHTEIPUPOBAHUS pallMOHAIb-

HBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX (DYHKLUH.

3HaTh: MpaBUJIa UHTETPUPOBAHUS

YMeTh: HHTErpupoBaTh PAllMOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMET-
pudecKux QyHKIIUH.

Brnagets: BBIYMCTUTEIEHBIMU HaBBIKAMU

3HaHus U yMeHMs, IpUoOpeTaemMble CTYAEHTOM B pe3y/ibTare 0CBOe-
HUA TeMbl (ceMHHapa), popMHUPyeMble KOMMIETEHIIUH HJIU UX YACTH:

- CITOCOOEH pelaTh 3a7ja41, OTHOCAILIUECS K TPO(PEeCCHOHANBbHOM esTeNb-
HOCTH, TIPUMEHSISI METOJIbI MOJICTHUPOBAHMS, MATEMAaTHUECKOTO aHaju3a, ecTe-
CTBCHHOHAYYHbIC U 00IIenHkeHepHbie 3Hanus. (OI1K-1)

AKTYyaJbHOCTh 3aHSITUSI: OBJIQJICHWE HOBBIMU 3HAHUSAMU B paszzelie
MaTeMaThKa — MaTeMaTHYECKUN aHaIu3.

Bomnpocsl, BbIHOCHMBIE HA 00CY:K/IeHHE:

1.  Meton HeonpeneaeHHBIX KOG OUITMEHTOB.

2. OcHOBHOW MOAXOJ K UHTETPUPOBAHUIO UPPAIMOHAIb-
HBIX (PYHKIIHAMH.

3.  HHTerpupoBaHHWE TPUTOHOMETPHUYECKHX (YHKIUH C
TIOMOIIBIO PA3ITUYHBIX MTOICTAHOBOK.

4.  VHTerpmpoBaHWE TPUTOHOMETPUYECKHX (YHKIIUH C
UCTIONb30BaHUEM (POPMYJ TPUTOHOMETPHH.



MeToanyeckue peKOMeHIaluu
[Ipy mOAroTOBKE K 3aHATHIO HEOOXOJIMMO BOCHOJIB30BATHCS PEKOMEHI0-
BaHHOU JuTeparypoil. [loroputs Mmatepuan: I'n. 10. . 10.5. — 10.7 [1], I'm. 7.
§5-§6 [2].
PaccMOTpeTh TUIIOBBIE 33741 C PELIEHUSIMH, ITO3BOJISIOIINE IOCTATOYHO
MOJIHO OXBaTUTh yueOHbIt Matepuain: [1. 10. m. 10.4. 3agayu Ne 10.105, 10.106.
n. 10.5. 3agaun Ne 10.131.-10.132. . 10.10.143. — 10.145. [2].

3amaHus I pa3BUTHSA U KOHTPOJIA BJIAICHUS] KOMIIETEHIIUSIMH
1. HaiiTu uHTerpanbl palioHaIbHBIX (YHKIIUNA:

dx x3 dx x—4
D [——W: 2) | —dx; 3 4 dx:
et axas 2l ¥ JFZX Rl ey o
3x% +2x -3 X+ 2 dx 2X+7
5) I—d 6) I( Jax N [——— 8 [5——dx;
X —2X° X~ +4x XS4+ X-2
9) j25X—+2dx; 10) | 11x +16 11)j 2X+7 dx
X° +2x+10 (x—l)(x+2) X2 +x—2

2. HaiiTu uHTEerpaisl HpparoHaIbHBIX (PYHKIINN:

xdx 3 _ x+4 dx _
D o= 2 RaxaTdG 3) [ad 4 IW+&’

N dx .
5) jmdx, 6) IT\/T_]_’ 7) jm)dx, 8) Imdx

dx
9] > :
XV5Xx —2x+1
3. Haiitu nHTErpasbl TPUTOHOMETPUYECKUX (PYHKITUH:
3.1. cnonb3ys yHUBEpCATbHYIO TPUTOHOMETPUUYECKYIO MTOJACTAHOBKY
1-t° 24t
5 COSX = 5 dx = 5
1+t 1+t 1+t

X )
t=tg— SIn X =
g2

dx
1) |—; _
Hsmx J5+3cosx
3.2. VuTerpaisl BUaa ISin " xcos" xdx

1) [sin? xcos® xdx; 2) jM 3) [sin?3xdx; 4) [sin? xcos? xdx

COS X

33 NuTterpansl BUIA
Isin mX cos nxdx _[cos mX Ccos nxdx Isin mx Sin nxdx

1) [sin3x-sin5xdx; 2) [sin (5x - %) cos(x + %)dx :



dx

3) = ;
4sin X +3cosx+5
[sin 2xcos5xdx

4) [sin®xcos® xdx; 5) [sin?xcos* xdx; 6)

4. HaiiTu UHTETpaJIbL:

dx _ : 2. pcos®xdx . :
IBsinx+4cosx’ j(l—sm 2x)° dx; j ! jsm 3xsin xdx

dx dx

Ix/x2+2x+3 I\/2+3x—2x2

OcHoBHas JquTEpaTypa:
1. Briciiag maTemMaTHKa B yNPaKHEHUAX W 3a/Jadax: [ CTYJEHTOB BBICIIMX
npod. yueOHbIx 3aBenennii] / I1. E. lanko, A. I'. Ilonos, T. f. KoxeBHukosa, C.
I1. Tanko. - 7-e u3z. - Mocksa : ACT : Mup u O6pazoBaunue, 2016. - 816 c. : un.,
Tab. - [Ipun.: c. 809-815. - ISBN 978-5-17-099894-4. - ISBN 978-5-94666-805-
7
2. ITucemennsiit, JI. T; KoHcnekT JIeKmuii o BBICIIEH MaTeMaTHKe : B 2-X 4. /
JI.T. ITuceMennsiit, Y. 2. - 13-e m3a. - M. : AUPUC-nipecc, 2019. - 256 ¢. : u. -
(Bricmiee oopazoBanue). - ISBN 978-5-8112-6044-7

JonoHuTeIbHAS JIUTEPATYypa:

1. Unbun, B. A; Jluneiinas anre6pa : yueOuuk / B.A. Uneun, D.I'. [To3usk. - 6-¢
u3., ctepeotull. - Mocksa : ®uszmariur, 2010. - 278 c. - (Kypc Bbicuieit mate-
MaTHKH U MaTeMatuieckol ¢usuku. Beim. 4). - http://biblioclub.ru/. - ISBN 978-
5-9221-0481-4
2. baBpun, U. U. Beictiast matematuka : yuebnuk / U. W. baspun, B. JI. Matpo-
coB. - M. : Brnanoc, 2004. - 400 c. : un. - (YueOnuk aJist By30B). - ['pud: Pex. MO.
- bubnmorp.: c. 398. - ISBN 5-691-01223-1

3 cemecTp

IpakTnueckoe 3ansaTue Ne 1
Onpenenenupiii uHTErpad. OcHoBHasi (popMyJia HHTEIPAJTBHOIO HC-
yncaeHuss. MeToabl BHIYMCICHUS ONpeie/IeHHOI0 HHTerpaJja

Ieanb: BeIpabOTKAa MPAKTUYECKUX YMEHHN WHTETPUPOBAHUS OMpPEIeIICH-
HOT'O MHTerpasa.
3HaTh: MOHATHS ONMPEICTICHHOTO HHTErpasia
YMeTb: BBIYUCIATH ONPEACICHHbIN UHTErpal.
BraneTs: BBIYMCIUTETLHBIMU HAaBBIKAMU
3HaHMSA U YMeHUSsl, MPpUoOpeTaeMble CTYJAE€HTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUM UJIH UX YaCTH:
- CITOCOOEH pelaTh 3a7a4u, OTHOCALIUECS K TPOo(dheCcCUOHATBLHOM e TeNb-
HOCTH, MPUMEHSSI METOJIbl MOJEIUPOBAHUSA, MATEMAaTUYECKOIO0 aHAJIU3a, €CTe-
CTBEHHOHAy4YHbIC U oOmenHxenepHble 3Hanus. (OITK-1)



AKTyaJIbHOCTL 3aHATHA. OBJIAJCHHUC HOBBIMH 3HAHHAMH B pasaciic
MaTeMaTHKa — MaTeMaTUUECKUI aHaJIu3.

Bomnpocsl, BbIHOCHMBbIE HA 00CY:KIeHHE:
[TonsiTHE ONpPEEIEHHOTO U UHTETpaa.
CBoiICTBa ONPEAEIEHHOTO UHTETpaa.
®dopmyna Herorona-JleiOuuIa.
OCHOBHBIE METO/IbI UHTETPUPOBAHUS ONIPEAECIEHHOTO UHTETpaa.

el NS

MeToanyeckue peKOMEeHAAUN
[Tpu moAroToBKE K 3aHATUIO HEOOXOAMMO BOCIIOJIB30BATHCS PEKOMEH/I0-
BaHHOI nuteparypoit. [losroputs marepuan: ['m. 11. m. 11.1. — 11.5 [1], T'n. 8.
§81,4,7,8,9[2].
PaccmoTpers TUIIOBBIE 3aa4M C PEMIEHUSIMHU, TTO3BOJISIOIINE JOCTATOYHO
MOJTHO OXBATHTh yueOHbId MaTepuai: [n. 11. m. 11.1. 3amaun Ne 11.1. [2].

3anaH1m AJIA PA3BUTHUA U KOHTPOJA BJIAJJCHUA KOMIIETCHIUAMUA

1. Beruuciuts onpeaeaeHHbIE HHTETPaIbI:
T

2 2 3 2 3 X
1) IM‘]‘ 2) | de . 3) [x3dx;  4) j(x2+i4)dx; 5) [e3dx;
7sin? x 1 1 X 0

4
17

6) ?5|n4xdx 7) j xdx ; 8) j : 9) j\/2 x2dx; 10) j
0

0 /4 — x2 «/1+In

n

2
11) [xcosxdx; 12)
0

; 13) jln (x +1)dx

#\E'qw\tl
n

IIpakTuyeckoe 3ansaTue Ne 2
Heco0cTBeHHBbIE HHTETPAJIbI

ean: BripabOTKa MPAKTUYECKUX YMEHUN BBIYMCIICHHS] HECOOCTBEHHBIX
WUHTErpasoB.

3HaTh: MOHATHUS HECOOCTBEHHBIX HHTETPAJIOB.

YMeTh: BBIYUCIIATH HECOOCTBEHHBIC HHTETPAJIBI.
BraneTs: BBIYMCIUTETbHBIMU HABBIKAMU

3HaHMS U YMeHHUSs, MPpUoOOpeTaeMble CTYJAE€HTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUN UJIH UX YaCTH:

- CITOCOOEH pelaTh 3aJja4u, OTHOCAIIUECS K Po(eCcCUOHATBHOM e Teb-
HOCTH, NPUMEHSSI METOJIbl MOJICTUPOBAHUS, MAaTEMaTUYECKOIO0 aHalli3a, eCcTe-
CTBEHHOHAy4YHbIC U oOmenHxenepHble 3Hanus. (OITK-1)

AKTYaJIbHOCTh 3aHATHS. OBJIAJICHUE HOBBIMU 3HAHUSIMU B pas3fele
MareMaThKa — MaTEMaTUYECKUI aHaIu3.



(I)opMa SAHATHUA: IIPAKTUYICCKOC 3aHATHC

BOl'[pOCLI, BBIHOCHUMBIC HaA oﬁcymeﬂne:

1. HecoOcTBeHHBIE HHTErpaJIbl C OECKOHEYHBIMHU IIPEIETaMU UHTETPH-
pOBaHUS.

2. HecoOcTBeHHBIE MHTErpaibl OT HEOTPAaHUYEHHBIX (DyHK-
1107078

3 ["'eomeTprueckuii cMbICI HECOOCTBEHHOTO UHTETPAJIA.

4. [Tpu3Haku CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

MeTtoauyeckue peKOMEHAALMU
[Ipu moaroToBKe K 3aHATHIO HEOOXOJIMMO BOCIOJIB30BATHCS PEKOMEHI0-
BaHHOM uTeparypou. [loBropurs Mmatepuan: ['n. 11.m. 11.7.[1]. T'm. 8. §11 [2].
PaccMoTpeTh TUIIOBBIE 337a4l C PEHIEHUSIMH, MTO3BOJISIOIINAE TOCTATOYHO
MOJIHO OXBaTUTh yueOHbIid MaTepuain: I, 11. m. 11.3. 3amaum Ne 11.73. - 11.74

2]

SaHaHI/IH AJIA PA3BHTHA U KOHTPOJIA BJIAJICHUA KOMIIETCHIUAMUA
1. BprunuciauTh HECOOCTBEHHBIN HHTCIpAal U YCTAHOBUTL €TI0 paCXOodH-

MOCTDb

(e 0] +00 e 6]

1)fd:(’ 2) fe_mxdx 3) f ZXdX , 4) IL; 5) [xsin xdx;
241 Co X2 42X+ 2 0
00 3
+1 © xdx 1 x+1

6) |—5—dX; 7) . 8) : 9) [x/nxdx.

1 4 J .[5\/> _[

IIpakTnueckoe 3ansaTue Ne 3
JAuddepenunaibubie ypaBHEHUH € pa3Ae/JAIOIUMUCA NepeMeH-

HBIMH

Heab: ymers pemaTh IpOCTEHIINE TUIBI OOBIKHOBEHHBIX AU(depeHIu-
QJIbHBIX YPAaBHEHUH: C pa3/IesSIONIMMUCS TEPEMEHHBIMU, OJJHOPOIHBIE.
3HaTh: MOHATHUS MPOCTEUINNE TUITHI OOBIKHOBEHHBIX AU epeHITnaTbHbIX
yYpaBHEHUN
YMeTh: yMeTh pemiaTh MPOCTEHIME TUIBI OOBIKHOBEHHBIX nuddepeHiiu-
aJIbHBIX YPaBHEHUM.
Brnagets: BBIYMCIUTENbHBIMU HaBBIKAMU
3HaHMA U YMeHUs1, IpUoOpeTaeMble CTYAEHTOM B pe3yJbTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUH UJIH UX YACTH:
- CITOCOOEH pelaTh 3a7ja4u, OTHOCALIUECS K TPOo(heCcCUOHATBLHOM AesTeNb-
HOCTH, TIPUMEHSSI METOJbl MOJIECIMPOBAHUS, MAaTEMATUYECKOIO0 aHaJIN3a, ecTe-
CTBEHHOHAyYHbIC U oOenHKkeHepHble 3Hanus. (OITK-1)



AKTyaJIbHOCTL 3aHATHA. OBJIAJCHHC HOBBIMH 3HAHHAMHU B pasaciic
MaTeMaTHKa — MaTeMaTUUECKUI aHaJIu3.

Bomnpocekl, BBIHOCHMBIE HA 00CYXK/AeHHE:
1. OOuwmit Bua auddepeHnnaIbHOro ypaBHEHUS C pa3IeSIIOIIMMUCS TTEPEMEH-
HbIMU. CI0COO penieHusl.
Opnnoponnbie auddepenmanbabie ypasHeHus | nmopsaka. Crnocob perieHus.
3. Kaxkue ypaBHEeHMs Ha30BeM 0OBIKHOBEHHBIMU AU (P depeHIInaTbHbIMU ypaBHE-
HUSAMU?
UTto Takoe MopsiioK, CTENEeHb YpaBHEHUs?
Urto nHazbiBaeTcst perieHueM auddepennnansHoro ypaHenusi? Kak npose-
PUTh, YTO (DYHKIMS SABJSETCS PELICHUEM YpaBHEHUs?
6. Kakumu OpiBaroT pemenus auddepennnaibHoro ypaBaenusa? ['eomerpuye-
CKMU CMBICII 3TUX PEIICHUMU.
Meroanuyeckue peKOMeH AU

[Ipu moaroToBKe K 3aHATHIO HEOOXOJIMMO BOCHOJIB30BATHCS PEKOMEHIO0-
BaHHO# uTepartypoii. [Toarorouts MaTepuan: ['m. 12. m. 12.1 - 12.5 [1].

PaccMoTpeTh TUIIOBBIE 337a4l C PELIEHUSIMH, [TO3BOJISIOIINAE TOCTATOYHO
MOJTHO OXBaTUTh yueOHbIH MaTepuai: ['1. 8, m. 8.1. 3amaun Ne 1-15 [3], 12.29 -
12.44 [1].

[Tepen kaXkabIM NIPAKTUUECKUM 3aHITHEM CTYJIEHT U3y4YaeT IUIaH MPaKTH-
YECKOT'0 3aHATHUS C IEPEYHEM TEM U BOIIPOCOB, CIIUCKOM JINTEPATYPhl U TOMAaIll-
HUM 33J]aHUEM I10 BBIHECEHHOMY Ha NPAKTUYECKOE 3aHATHE Marepuany. CTy-
JEHTY PEKOMEHAYETCS CIIEIyIoNasi CXeMa IMOArOTOBKH K IPAKTUYECKOMY 3aHsI-
THUIO:

no

o B

1.mpopaboTaTh KOHCIIEKT JICKIIUH;

2.MpOaHaIM3upPOBaTh JUTEPATYPy, PEKOMEHJOBAHHYIO MO0 HU3y4aeMOMY
paszeny;

3.M3y4YUTh pEIICHUS TUITOBBIX 33J1a4 10 yueOHOMY mocoouto «IIpakTukym
10 BBICIIICH MaTeMaTHKE JIJIT SKOHOMHUCTOBY;

4.pemuTh 3aJaHHbIC TOMAITHUE 3aJaHus;

5.1pu 3aTpyIHEHUSIX CHOPMYITUPOBATH BOMPOCHI K MPEITOAaBATEINO.

Jlomaraue 3aanrs He00X0IUMO BBITOJTHATH K KQXKIOMY MPAKTUYECKOMY
3aHATHIO. Perienus TUIOBBIX 3a7a4 MpUBEAeHBI B yaeOHOM nocobue «IIpakTu-
KYM TI0 BBICIIICH MaTEeMAaTHKE /I SKOHOMHUCTOB.

CrnosxHbI€ BOIIPOCH MOKHO BBRIHECTH Ha 00CYKICHHE HA TPAKTUYECKOE 3a-
HATHUE WM HAa WHJIMBUIyaJIbHBIC KOHCYJIBTAIINH.

3apanus 1Sl pa3BUTHS W KOHTPOJIS BJaIeHUs] KOMIIETeHIUAMH
1. TlpoBeputh, 4TO CreAyrone QYHKIHH SBISIOTCS PEIICHU-
svu AU PepeHIuanbHbIX YPaBHEHUH.

a)xy'—y=0 y = CX, b)y”—%y'+2—¥=0 y =C,X+C,X%,
X
B) ¢)yIn ydx+xIhxdy=0 Inxlny=c

2. Pemmuts cnepyrouue nuddepeHaibable ypaBHEHUS
a) (x+1)°dy—(y—-2)*dx=0, b) (xy+ y)dx+(xy+x)dy=0.



3. HaiiTu yacTHbI HHTErpan ypaBHEHHUS Y'COS X = %, yAOBIIE-
TBOPSIOIINI HAYaJIbHOMY YCIOBHUIO y(0)=1
T

4.  ydx+ctgxdy=0 y[gj =-1

5. (x+2)dy+(y-1)dx=0 y =2
6. (x2+y2dx)—2xydy:0

IIpakTH4yeckoe 3ansitue Ne 4
JIunelnbie TupPepeHIHaTIbLHbIC YPABHEHHS NIEPBOI0 MOPAIKA

Heab: yMeTh HAXOOUTh PELICHUS JIUHEHHBIX AU((epeHInaTbHbIX YpaB-
HEHU MEepBOro MOpsAaKa METOJAMH MOJCTaHOBKU M BapHallMH MPOU3BOJIBHOU
ITOCTOSTHHOM.

3HaTh: NOHATHS JIMHEUHBIX TU(PPEpeHIINAIbHBIX YPAaBHEHUN MTEPBOTO MO-
psaKa

YMeTh: yMEeTh HaXOAUTh PEIICHUs JIMHEHHBIX U (epeHIINaTbHBIX YpaB-
HEHUH NIEPBOro MOPSIKA.

BitaneTs: BEIYMCIUTEIbHBIMU HABBIKAMU

3HaHuA U yMeHMs, IpUoOpeTaemMble CTYI€HTOM B pe3yJibTare 0CBOe-
HMS TeMbI (ceMUHapa), GpopMHupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:

- CIOCOOEH pelaTh 3a/1a4k, OTHOCSIINECS K MPOPECCHOHATBHOMN JIeATENb-
HOCTH, IIPUMEHSS METOJbl MOJEIMPOBAHUS, MaTEMATHYECKOIO0 aHAJIM3a, €CTe-
CTBCHHOHAYYHBIC U 00IIenHxeHepHbie 3Hanus. (OITK-1)

AKTYaJIbHOCTH 3aHSATHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMU B paszzelie
MaTeMaTuKa — MaTeMaTHYECKUIA aHaJu3.

Bonpocsl, BBIHOCMMBIE HA 00CY KIeHHE:
1. Pemenue nuneitHoro AuddepeHImaiIbHOro ypaBHEHHSs epBOTO MOo-
pSZIKa METOZOM Bapyalluy MMPOU3BOIHHOTO MOCTOSHHOTO.
2. Pemenue nuHeHOTO qudPepeHIInaTbHOTO YpaBHEHUS IIEPBOTO MO-
pSZIKa METOZOM TOJICTAHOBKH.

MeToauveckue peKOMeHIaluu

[Tpu moaroToBKE K 3aHATHIO HEOOXOAUMO BOCIIOIB30BATHCSI PEKOMEH 10~
BaHHOW Jiuteparypoil. [lonroroBute Marepuain: ['n. 12. m. 12.6 [1].

PaccMoTpeTh THIIOBBIC 3a7a9M ¢ PEHICHUSMH, ITO3BOJISIOIINE TOCTATOYHO
MOJTHO OXBaTUTh yueOHbIN MaTepuai: ['n. 8, m. 8.1. 3amaun Ne 1-15 [2], 12.45 -
12.48 [1].

[lepen kaxabIM MPAKTUYECKUM 3aHATUEM CTYACHT U3ydaeT IJIaH MPaKTHU-
YECKOI'0 3aHATHS C IEPEUYHEM TEM U BOIIPOCOB, CIIUCKOM JIUTEPATYPhl U IOMAIIl-
HUM 3aJ]JaHUEM IO BBIHECEHHOMY Ha TpaKTHYeCcKoe 3aHsThe Marepuary. CTy-
JICHTY PEKOMEHIYETCS CIICIYIOIIasi CXeMa MOATOTOBKH K TTPAKTUIECKOMY 3aHsI-
THIO:

1.mpopaboTaTh KOHCIIEKT JICKIIUIA;



2.MpoaHaIU3upPOBaTh JINTEPATYPy, PEKOMEHJOBAHHYIO IO H3y4aeMOMY
paszeny;

3.M3y4HTb peUIeHHs TUMOBBIX 3a1a4 M0 y4yeOHomy nocobuto «IIpaktukym
10 BBICILIEH MAaT€MAaTUKE JIJI1 SKOHOMHUCTOBY;

4.pemuTh 3aJJaHHbIE TOMAlIHUE 3aJaHus;

5.1pu 3aTpyIHEHUSAX C(HOPMYITHPOBATH BOMPOCH K MPEIOIaBaATEIO.

JlomaniHue 3ajaHusl HEOOXOIMMO BBIIIOJIHATH K KaXKA0OMY IIPAKTUUYECKOMY
3aHATHIO. PelieHns TUNOBBIX 3a/1a4 NpUBEIEHBI B yueOHOM nocodue «IIpaktu-
KyM IO BBICILIEH MAaTEMAaTUKE JJI1 SKOHOMHUCTOB.

Cr07kHbI€ BOITPOCHI MOKHO BBIHECTH Ha 00CYKJIEHUE HA TPAKTUUECKOE 3a-
HATHE WIM HAa NHJIWMBUyaJIbHbIC KOHCYJIBTALNH.

Banaﬂnﬂ AJIA PAa3BUTUA U KOHTPOJIA BJIAJCHUS KOMIIETCHIUAMUA
. MeTOI[OM BapHuanuru IIPOHU3BOJIBHOI'O ITIOCTOSAHHOI'O PCIINTh YPABHCHHUC

y' +2xy=2xe™*

Pemts METOIOM MOACTAHOBKH Y’ + 2y = y’e*

Pemnts muddepennuansHoe ypasaeHue (x — y)ydx—x*dy = 0
Xyy' = y? + X

dy_y_
dx x

|

o ~own

X

IpakTuyeckoe 3ansaTue Ne 5
Yucaosblie psiabl. [Ipu3HAKHM CXO0AMMOCTH 3HAKOMOJIOKUTEIBLHBIX PSII0B

Hean 3ansaTus: PopMUPOBAHUE YMEHNUN HCCIEN0BATh 3HAKONIOJIOKNUTEIbHbBIE
PAIBI HA CXOAUMOCTb.
Teopernveckue 3a1aHus
JJISL PAa3BUTUA U KOHTPOJIS BJIAJACHUS KOMIIETCHUUSAMU
1. JlaiTe ompeaelIeHusl YUCIIOBOrO psija, o0Iero wieHa psga. Kak omnpene-
JISI€TCSI CyMMa YUCJIOBOTO psija’?
2. Kakoil psig Ha3pIBaeTCs CXOISIIMMCS, a Kakoil pacxomsiumcs? Ilpuse-
JIATE MPUMEPHI CXOASAIIMXCS U PACXOISIIIUXCSA YACIOBBIX PAJIOB.
BBenute nonaTue octatka 4rMciiOBOro psija.
ChopmynupyiiTe OCHOBHBIE CBOMCTBA PSIJIOB.
CdopmynupyiiTe u JoOKaXUTE HEOOXOAUMOE YCIOBUE CXOIUMOCTH YUCIO-
BOI'O psifa.
6. [IpuBenuTe mpuMep KaKOTO-HUOYIb YHCIOBOTO Psifia, AJII KOTOPOTO BhI-
MTOJTHEHO HEOOXOIMMOE YCIIOBUE CXOJIUMOCTH, HO PSIJ PACXOAUTCS.
Kakue nocrarounblie ycaoBUsI CXOJJUMOCTU YUCTOBBIX psAsioB Brl 3Haere?

8. CdopmynupyiiTe MpU3HAKN CPAaBHEHUS 3HAKOIIOJIOKUTEIBHBIX PSIIOB.



9. Koraa uist CCleIoOBaHMsI YMCIIOBBIX PSIOB MOXET ObITh MPUMEHEH PHU-
3HaK Jlamambepa? ChopmymupyiTe STOT MpU3HAK.
IMpakTyeckue 3a1aHust
AJIsl PA3BUTHSI H KOHTPOJIS BJaJeHHs] KOMIIEeTeHIIUSIMU

3aoanusn, pewiaemovle  ayoumopuu

1. Haitgure nsaThii WieH psaja a, = ———.
P 2"(n+1)

o0
2. HaiinuTe nepBbie YeThIpe YjeHa psaa .
n=1 1+n

2°
3. Ompenenute pa3sHOCTh MEXAY 4-M U 2-M WiIEHAMU psijia, OOIUN YIEH KOTO-

poro uMeCT BU/ a, = ek
n:

4. Omnpenenute BUJ OOIIETO YjieHa psiia
1 1 1 1
+ + + + +
1.2 1.2.3 1-2-3-4 1.2-3-4-5
5. IIpoBephTe, BHIMOIHAETCS I HEOOXOUMOE YCIOBUE CXOAUMOCTH psia
- 2n+1 < n®+3
; 0
a)gfn+l’ )Z )Zn +1

n=

6. MccnenyiiTe psia Ha CXOAUMOCTB C IOMOLIBIO IIEPBOTO ITPU3HAKA CPaBHEHUS
- 1
n=1

7. I/ICCJIe):[yﬁTe PSAI HA CXOAMMOCTB C TIOMOILBIO BTOPOTO IPU3HAKA CPABHEHUS

)23” 6) > =

5n +1 _1n(2” )

In(n 1)

8. Uccnemyiite ¢ momolbio npusHaka J{anmambepa uccienoBarh, CXOAATCS WIN

pacxonATcs psabl

© 5n * 10"n!
259 2 onn

3aoanusn 014 camocmoameabHou pabomovl 00mMa

1 1 1 1
1. HaiiguTe mecToil WwieH paga =+ = +—+—+..
3 6 11 20

. 2 . T
2. YKaxkuTe IATHIN YiIeH psajga ap =N~ sin—.

2n

=1
3. BelumciiuTe CyMMy HEPBBIX IISTH YICHOB FAPMOHUYECKOTo psijia » = .
n=1



4. 3anuimmuTe OOLIUN YiIeH psiaa

V4 T T 100 1000
tg—+2tg—+3tg—+...;0) 10+
a) 94 98 916 ) —

5. IIpoBepbTe, BBIOIHAETCS JIM HEOOXOAMMOE YCIOBHE CXOAUMOCTH Psiia

o0

a) Z— 0) i n+1 Znsmﬁ r) Z(1+ jn.

6. Hccnez[yﬁTe pPSA Ha CXOAMMOCTD € MTOMOILBIO MEPBOTrO MPU3HAKA CPABHEHUS

a)z 1

Y.

7n i1 nzl(n +1)
7. I/Iccne):[yﬁTe PSAI HA CXOMMOCTB C TIOMOIIBIO BTOPOTO NIPU3HAKA CPABHEHUS

wZ P

7“ ~1’ n:1n-2“ '

8. HCCHGI{OB&TB C IIOMOIIBIO IIPU3HAKA ,Z[aﬂaM6epa HCCIICA0BATh, CXOAATCA UIIN

PaCXoaATCA pAdbl

21 _ & = 21 (n +1)
”EWQE D2 e

IIpakTnueckoe 3ansaTue Ne 6
3nakouepenywomuecs psaabl. [lpusnak JleinoOnnna

Hean 3anaTHsA: GOPMUPOBAHME YMEHHI U HABBIKOB MCCIIEIOBATH 3HAKOIOJIO-
YKUTEIIbHBIC U 3HAKOYEPEAYIOILIUECS PSAIBIL.

Teoperuueckue 3agaHus
JJISL PAa3BUTHA U KOHTPOJISI BJIAJCHUS KOMIIeTCHIIUAMU

1. Korna cornacHo ¢ pagukalbHbIM MpU3HAKOM Kommm cX0auMOCTH YUCIOBOM
PAIl CXOIUTCS, a KOT/1a pacXOaUTCs?

2. Chopmynupyiite UHTETpalibHbIA Mpu3HaK Kol CXOAMMOCTH 3HAKOJIOKH-
TEJIbHBIX PSIIOB.

3. Kakoit u3 pacCMOTpPEHHBIX MPU3HAKOB CXOJUMOCTH 3HAKOIOJIOKUTEIIbHBIX
PAZIOB ABJISIETCS CAMBIM MOIIHBIM?

4. JlaiiTe onmpenelieHue CyMMbI YHCIIOBOTO Psifia.

5. Kakoii cioco6 BbIYMCIIEHHS] CyMMBbI YUCJIOBOro psifa Bbl Mokere mpensio-
KUTh.
JlaliTe onpeaeneHne 3HAKONEPEMEHHOTO PAIA.

Onpenenure 3HAKOYEPEAYIOIIMICS PSI.



8. Chopmynupyiite mpuszHak JleHOHUIIA CXOMUMOCTH 3HAKOYEPETYIOIIETOCS

pana.
9. BBenute onpeneneHust aOCOIIOTHO CXOASIIUXCS U YCIOBHO CXOSIINXCS Psi-

noB. [IpuBenure npumepsl.

IIpakTH4eckue 3agaHus
JJIS1 PA3BUTHSA M KOHTPOJIS BJIaJleHU KOMIIETEeHNUSIMH
3aoanusa, pewiaemvle é ayoumopuu

1. 3anuiuTe MIECTON YiIeH psia, OOMIMKA YWieH KOTOPOTo UMEET BUJL

(_1)n+1 1 .

an =
n n

0 n
2. Uccnenyuite psijg Z(l + 1) : 4% 0 paguKaibHOMY Npu3HaKy Komm.
n=1 n

3.C IIOMOIIBIO UHTCTPAJIBHOT'O IIPU3HAKa PICCJIGIIYﬁTC, CXOIATCA UJIN PaCXxo-

JATCA pAAbI

o 1 - > N
a) nzzllm, 0) nz::lm, B 2P
4. Vccnenyiite Ha aOCOJIIOTHYIO U YCIOBHYIO CXOJAMMOCTD CIEAYIOIIUE PSbI:
a)l- 1 + 1. 1 + 1. 1 + L —...+w+...;
J2 V3 V4 5 Ve VT Jn

i( 1)n+1%

o1 N+2

Inn

i()

3aoanus 01a camocmoamenabHou padomovl 00Ma

2n +1
1. Uccnenyiite psan Z 1 10 paJuKajJbHOMY IIpu3HaKy Kommn.
n=1 +
2. C noMOMIbI0 MHTETPAIIBHOTO TIPHU3HAKA UCCIICAYUTE, CXOASITCA WIIM PacXo-
TATCS PSbI
n+ 2 & 1

1
0);6) Y —= — .
) E)n (e>0); )2 )nz:l(zn+1)2—1

36
3. Haiigure cymmy psiia nzilgn 7 11428
4. Uccnenyiite Ha abCOIOTHYIO M YCIOBHYIO CXOMMOCTD CIIEAYFOLIHAE PSIIBL:
1 1 1 N 1 N 1 1 N 1 L1 1
2 22 2% 2% 2> 2% 27 2B

+



6) i(_l)n ;B) i(_ l)n+12n _

no1 Inn o1 3N+2

IIpakTnuyeckoe 3ansarue Ne 7
Tema 3anamusn «J|BoiiHbIe MHTErPaJibl, IePeXo] K MOBTOPHBIM HHTErpa-

JIam)
Hean 3anaTus: O0001IeHNE TOHATHS ONPEICIEHHOTO UHTErpasa U BBEJCHUE
MOHSITUA IBOMHOIO UHTETpaa.
Teoperuueckue 3agaHus
JJIS PAa3BUTUA U KOHTPOJISl BJIAJACHUSA KOMIIETCHIUAMU
[IpuBenure 3a1ady, IPUBOASULYIO K TOHATHIO IBOMHOIO MHTETpaa.
CdopmynupyiiTe ornpeaesieHue JBOHHOTO HHTETpaa.

Ha3zoBuTe 0CHOBHBIE CBOMCTBA IBOMHOIO MHTETpaa.

> W npoe

Pacckaxure, Kak OonpeaennTh MpeAeabl HHTETPUPOBAHUS TIPU BbIUKCIIEC-
HUU JBOMHOTO UHTETpAJIa JUIsl CIIydasi MPSMOYTOJIHHOM 00JIacTH.
5. PacckaxuTe, Kak ONpeaeauTh Mpeiesibl MHTETPUPOBAHUS MPU BbIYHUCIIC-
HUU JBOMHOTO UHTETpaJa JUIsl ClTydast KpUBOJIMHEWHON 00JIacTH.
IIpakTnyeckue 3aganus
JJISL PAa3BUTHA U KOHTPOJISI BJIAJCHUS KOMIIeTeHUSIMU
3aoanusn, peuiaemvie 6 ayoumopuu

1. ITycth 06macts uHTErpupoBanus D GyHkiuu nByx mepemennsix f (X, Y)
OTIPEIEIISETCS COTIIACHO CIIECAYIONMIEMY PHUCYHKY

v
Y =05(x)
\
y=0,(X)

a b X
[leperinure K MOBTOPHBIM MHTETPAIaM IIPU BHIYMCICHUHA UHTETpAIA

j f (x, y)dxdy .
D
2. ITycth o6nacTh uarerpuposanus D pynkuuu nsyx nepemennsix f (X, Y)

ONPEIENSIETCS COTIaCHO PUCYHKY



v, ()
wi ()

=Y

I[MepeiimuTe K IOBTOPHBIM HHTErPaiaM IIPH BEIYMCIEHUH HHTErpaia

j f (x, y)dxdy .

D
3. Ilycth 00nacts uHTErprpoBanus D ¢pyukimn n8yx nmepemeHssix f (X, Y)
OTIPEJIEIISAETCS COTIIACHO PUCYHKY
Y\
d|

Ilepernure K TOBTOPHBIM UHTErpajiaM IPHU BBIYMCICHUU UHTETpaja

j £ (x,y)dxdy .
D

4. JIns naHHBIX UHTETPAIOB U300pa3uTe 00JaCTh MHTETPUPOBAHUS U UBMEHUTE
MOPSAAOK MHTETPUPOBAHUSA

2 2—X 1 x? 27 sinx

a) [dx [f(x,y)dy;6) [dx[f(x,y)dy;e) [dx [f(xy)dy;r)
6 )(42_1 0 x 0 0

1 1-x?

[dx [ f(x,y)dy.

0 1-x

1y V2 y2-y?
5. I3MeHuTe MOPSI0K HHTETPUPOBAHUS I dyj fdx + _[ dy j fdx.
0 0 1 0

3aoanusn 01a camocmoameabHou padomovl 00mMa

1. I[JISI AaHHBIX MHTCTPAIOB I/1306p8.31/IT€ 001acTh HHTCTPUPOBAHHUA 1 U3MCHUTC
IMOpAAOK MHTCIPHUPOBAHUS



22X 1 1-x2 e Inx
a) [dx [ f(x,y)dy;6) [dx [f(x,y)dy;s) [dx [ f(x,y)dy;r)
0 X -1 _\/ﬁ 1 0

2

1 X
[ax [ f(x,y)dy.
0 0

1y 2 -y
2. 3MeHHTE MOPSAI0K HHTETPUPOBAHHMS I dy J. fdx + I dy _[ fdx.
0 0 1 0

IIpakTnuyeckoe 3ansaTue Ne 8
J/{BOIHO MHTErpaJI: 3aMeHa IePEeMEHHBIX, IePexoa K NOJAPHON cucreme

KOOPAUHAT, MPUJI0KESHUS
Heapb 3ausaTusa: PopMHUPOBAHUE YMEHUN BBIYUCIIATH IBOMHBIC HHTEIPAJIbI U
HCTIOJIL30BAaTh UX JJISI BRBIYMCICHUS TEOMETPUUECKUX U (PU3NUECKUX BEITUYHH.
Teoperuueckue 3agaHus
JJIS PAa3BUTUA U KOHTPOJISl BJIAJCHUSA KOMIIETCHUAMU
ChopmynupyiiTe onpenesieHre IBOMHOTO HHTErpaa.
Ha3zoBure 0CHOBHBIE CBOWCTBA IBOMHOIO UHTErpaa.

3anumure GopmMyy 3aMEHbI IEPEMEHHBIX B IBOMHOM HHTErpalie.

> w e

3anummte GopMyITy mepexo/ia K MOJIIPHON CUCTEME KOOPAWHAT MPH BbI-
YUCJICHUH JBOHOTO mHTerpana. Korga reinecooOpa3Ho BBIOIHITE 3Ty
3aMEHy"?

5. IlpuBenurte mpumMepsl TPUMEHEHUS TBOMHBIX HHTETPAJIIOB MPU BBIUUCIIE-
HUH PA3JIMYHBIX BEJTUYHH.

IIpakTu4eckue 3agaHus
JJIS1 PA3BUTHSI M KOHTPOJIs BJIaJIeHUsI KOMITeTeHIUSIMH
3adanusn, pewiaemovie 6 ayoumopuu

1. Beruucnure:

a) [[(18x*y? +32x°y®)dxdy; D:x =1y =x°,y =—3/x;
D
6) ”yze‘xy/“dxdy; D:x=0,y=2,y=X.
D
2. 3 mocobus [2], wacts 2 pemmte Homepa 30, 33, 35 (3amaun HA 3aMeHY Tiepe-
MEHHOU B IBOMHOM UHTerpaie, Homepa 44, 47, 58, 71, 82 (3agauu Ha npuUoxe-

HUSI IBOMHOTO MHTErpaa).

3aoanus 01a camocmoameabHou padbomovl 00mMa



1. Beraucnure

a) [[(36x%y? —96x°y®)dxdy; D:x =Ly =¥x,y=—x%;
D

6) [[ycosxydxdy;D:y=2 y=7,x=1x=2.
D

2. 3 mocobus [2], gacts 2 pemmte HOMepa 31, 32, 34 (3agaun HA 3aMeHY Tiepe-
MEHHOM B IBOMHOM HHTerpaiie, HoMmepa 45, 48, 57, 72, 83 (3aga4uu Ha IPUITOKE-

HUSI IBOMTHOTO MHTETpaa).



IIpakTH4yeckoe 3ansitue Ne 9
TpoiiHoii nHTerpaJi, BoIYHCIeHHE IyTeM Nepexo1a K NOBTOPHbIM HHTErpa-

Jam
Hean 3anaTusa: OO001IEHNE TIOHATHS ONIPENEIEHHOTO UHTErpaia U BBEACHUE
ITOHATHS TPOMHOT'O UHTETPAJIA.
Teoperuuyeckue 3agaHus
AJIs1 PAa3BUTHS M KOHTPOJISI BJIaJleHUs] KOMIETeHIUsIMU
1. IlpuBenute 3a7a4y, IPUBOJAAILYIO K MOHSATHIO TPOMHOTO UHTETpaIA.
2. JlaliTe ompeeneHre TpOMHOTO HHTETpaa.
3. Pacckaxute, Kak OmpeaeauTh MPeaebl HHTCTPUPOBAHMS TIPH BBIUUCIIC-
HUU TPOWHOTO UHTErpaJa.
4. 3anummute GopMyIly 3aMEHbI IEPEMEHHBIX B TPOMHOM HHTErpaJie.
IIpakTH4eckue 3agaHus
IJIs1 PAa3BUTHS M KOHTPOJIS BJIaJleHUs] KOMIIeTEHIUSIMU
3aoanusa, peuwiaemvle 6 ayoumopuu

1 Beruucimre

[[[15(y? + 2°)dxdydz;V : 2= x+y,x+y =1x=0,y =0,z =0, n306pasus 06-
v

JIACTh UHTETPUPOBAHUS.
2. U3 mocobus [2], yacts 2 pemmte HOoMepa 101, 103, 105.
371ech U fanee cChlIKka Ha UCTOYHUK

[2] Beicnias maremaTuka B ynpaxkuennsx u 3aadax : [y4ae6. nocobue] : B 2 4. /I1. E.
Hanxo, A. I'. TTonos, T. f. Koxxenukona, C. I1. [lanko, Y. 2. - 7-e uzn., ucnp. - M. : Mup u
O6pazoBanue, 2015. - 308 c.

3aoanusn 011 camocmoameabHou padbomovl 00Ma

1. JInst maHHBIX MHTETPAIOB M300pa3nuTe 00JaCTh UHTETPUPOBAHUS U BBIUKC-
JIUTE UX

a) [[[(3x+4y)dxdydz;V 1y =x,y=0,x=1;
v

x=-1y=2,z=1,

2_,,2Xyz \/ -
6) ijSy ze“™dxdydz;V '{x:o,yzo,z:o.

OcHoBHas JuTEparTypa:

1. Boiciasi MaTeMaTrKa B YIIpaXXHEHUSX U 3a7a4ax: [ CTYI€HTOB BbIC-
mux npod. yueonsix 3aBenenuii] / I1. E. Jlanko, A. I'. Tlonos, T. . Koxes-
HukoBa, C. I1. [lanko. - 7-e u3x. - Mocksa : ACT : Mup u O6pa3oBanue,
2016. - 816 c. : uin., Tabm. - [pwu.: c. 809-815. - ISBN 978-5-17-099894-4. -
ISBN 978-5-94666-805-7
2. IImcemennsii, [. T; KOHCIEKT NEKIUi MO BBICIICH MAaTEeMAaTHKE : B 2-X .
/ 1.T. TIucemennsiit, Y. 2. - 13-e u3x. - M. : AUPUC-npecc, 2019. - 256 ¢. :
ui. - (Boicmiee oOpa3oBanue). - ISBN 978-5-8112-6044-7
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7esio» (HampaBJIeHHOCTh (Mpoduib): «IKCIUlyaTaluss U 00CIyKMUBaHUE OOBEKTOB

100b1YM HEDTHU »)
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Cnucok peKOMEHIyEeMOU JTUTEPaTyphl



BBEJEHUE

JlaHHBIN Kypc cIOCOOCTBYET BOCIIUTAHUIO Yy CTYAEHTOB JOCTATOYHO BBICOKOMN
MaTeMaTUYECKOU KYJIbTYPbI, IPUBUTHUIO HABBIKOB COBPEMEHHBIX BHUJIOB MaTEMAaTHYE-
CKOT'O MBILUICHMS], UCIIOJIB30BAHUS MATEMATHYECKUX METOJIOB U OCHOB MaTeMaTHye-
CKOI'0 MOJEJIMPOBAHUA B MEKIUCIUIUIMHAPHBIX CBA3SAX U MPAKTUYECKOU JESATEIBHO-
cti. Bocnuranue y CTyJ€HTOB MaTeMaTHYECKON KyJIbTYpbl BKIIOUAET B ce€0s SICHOE
NOHMMaHHE HEOOXOIMMOCTH MaTEMATUYECKOM COCTaBIAIONIEH B 00IIEH MOATOTOBKE
CTYJI€HTa, BBIPAOOTKY MPEACTABICHUS O POJIM U MECTE MATEMaTUKH B COBPEMEHHOM

OUBUWIN3allH1 U B MHpOBOﬁ KYJIBTYpPC.



1. OBIIASI XAPAKTEPUCTHKA CAMOCTOATEJIbHOMPABOTHI

CamocrosTenbHas padora ctyaeHToB (CPC) - mnanupyemMas yuyeOHasi, y4eOHO-
UCCIIeI0BaTENbCKAasl, HAYYHO-UCCIIeI0BAaTENhCKAs paboTa CTYIEHTOB, BBITTOJIHIEMAas
BO BHEAYJIUTOPHOE (ayJUTOPHOE) BpEMs IO 3aJaHUI0 U IPU METOJUYECKOM PYKO-
BOJICTBE IPENOJAaBaTes, HO 0€3 €ro HeMmoCPEeACTBEHHOTO y4acTus (IIpH YaCTUYHOM
HEIMOCPEICTBEHHOM YYaCTHH MperogaBaTesi, OCTaBISIONEM BEAYIIYIO pOJib 32 pa-
00TOM CTYJECHTOB).

[enbto CPC siBnsieTcs oBnaaeHue GyH1aMEeHTaIbHBIMU 3HAaHUSIMU, TTpodeccu-
OHAJIbHBIMU YMEHMSIMU M HaBBIKAMHU JIEATEIBHOCTH MO MPOQUIIIO, OTIBITOM TBOpYE-
CKOHM, HMCCJIEeIOBATEIbCKON JeATenbHOCTH. CaMOoCTOoATeNbHAas padoTa CTYIEHTOB
CHOCOOCTBYET Pa3BUTHIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHO-
CTH, TBOPYECKOIO MOJIX0/1a K PEUICHUIO TPOOIeM y4eOHOro u npodhecCUOHAIBHOTO
YPOBHSI.

B npornecce camocTosTenbHON pabOThl CTYAEHT NPUOOpPETAET HaBBIKU CaMO-
OpraHu3alyy, CAMOKOHTPOJISI, CAMOYTIPABIIEHUS, caMOpPe(IEKCUN U CTAHOBUTCS aK-
TUBHBIM CAMOCTOATEIbHBIM CYOBEKTOM Y4eOHOU NeSTEIbHOCTH.

OcHOBHOI (OpMOI CaMOCTOSITENIBHON PaOOTHI CTYJIEHTa ABIISIETCS U3YUYECHHE
KOHCIIEKTa JEKUUH, UX JIOMOJHEHHWE, PEKOMEHJIOBAaHHOM JIUTEPaTyphl, AKTUBHOE
y4acTHhe Ha MPAKTHUYECKUX U CEMHHAPCKUX 3aHATUsIX. Ho miis ycnemHo# yaeOHom
NEeSATEIbHOCTH, €€ HHTEHCU(UKALIMK, HEOOXOAMMO YUUTHIBATh CIEIYIOUIUE CYOBEK-
TUBHBIE (DaKTOPHI:

1. 3HaHue MIKOJIBHOTO MPOTrPAMMHOI0 MaTepralia, HaTM4ue MPOYHOM CUCTEMBI
3USTHUN, HEOOXOIMMOM VISl YCBOCHUSI OCHOBHBIX BY30BCKHX KYPCOB. ITO OCOOEHHO
BaYKHO JIJI1 MaTeMaTUYECKUX AUCUUIUIMH. Heo6xoaumo oTnnyaTth mpoOesbl B 3Ha-
HUSX, 3aTPYAHSIOUIME YCBOGHUE HOBOTO MaTepuaia, OT MajbIX CiocoOHOcTe. 3a-
TpPaTUB CUJIbI HA TIPEOIOJICHUE ITUX MPOOEIIOB, CTYACHT 00ecreunuT cebe HopMallb-
HYIO YCIIEBA€MOCTb U TOBEPUT B CBOM CITIOCOOHOCTH.

2. Hanuuue yMeHuii, HABHIKOB YMCTBEHHOI'O TPY/Ja:

a) yMEHHE KOHCIIEKTUPOBATh HA JIEKIIMU U TIpU pabOTe ¢ KHUTOM;



0) BaicHHE JIOTUYECKUMU OTEepaIusIiMU;: CpaBHEHHE, aHAIN3, CHHTE3, 0000111e-
HUE, OTIPEICIICHUE TTOHATUN, TIPaBUJIa CHCTEMATH3AIIMN U KJIacCU(UKAITIH.

3. Cneuunduika nmo3HaBaTeIbHBIX ICUXUYECKUX MTPOILIECCOB: BHUMAHKE, TaMSTh,
peub, HaOJII0IaTENbHOCTh, HHTEIUIEKT U MblluieHue. Craboe pa3BUTHE KaXXI0TO U3
HUX CTAHOBUTCS CEPbE3HBIM MPEMSATCTBUEM B yUeoe.

4, Xoporast paboToCrocoOHOCTh, KOTOpas 00eCreynBaeTCs HOpMaJIbHBIM (PH-
3UYECKUM COCTOSIHMEM. Beab cepbhe3Hoe yueHHue - 3T0 OOJBIION MHOTOCTOPOHHUMN
U pazHooOpa3HbIil TpyA. Pe3ynbrat 00yueHus OleHUBAETCS HE KOJIMYECTBOM CO00-
nraeMoi nHpopMaInu, a KA4YeCTBOM €€ YCBOCHHSI, yMEHHUEM €€ UCTIONB30BaTh U pas-
BUTHEM Yy c€0s1 CHOCOOHOCTHU K JaIbHEHIIIEMY CaMOCTOSITEIbHOMY 00pa30BaHUIO.

5. CootBeTcTBUME M30pAHHOU AESITEIBHOCTH, MPodecCud WHANUBUIYAITbHBIM
crnocobHocTsIM. HeoOxoaumo BeIpaboTaTh y ce0s1 yMEHHUE CaMOpEryJIupoBaTh CBOE
HYMOIIMOHAIILHOE COCTOSTHUE M YCTPAHATh OOCTOSITENIbCTBA, HAPYIIAIOIINE JICTOBOM
HACTPOU, MEeMIalolue HaMeYeHHOM padoTe.

6. OBnajzieHrEe ONTUMAJIBHBIM CTUJIEM Pa0OTHI, 00ECIIEUHBAIOIIUM YCIIEX B Jie-
arenbHOCTH. UepenoBanue Tpyaa u nay3 B paboTre, IEpUObl OTAbIXA, HHAUBUIY-
aJIbHO 0OOCHOBaHHAs HOpPMa MPOJIOJKUTEILHOCTH CHA, MPEANOUYTEHUE BEUEPHUX
WIM YTPEHHUX 3aHSATHH, CTPECCOYCTONYMBOCTh Ha AK3aMEHAX U OCOOEHHOCTH TO/I-
TOTOBKH K HUM,

7. YpoBeHb TpeOoBaHM K ceOe, onpeaessieMbli CJI0KUBIIEHCS CaMOOLIEHKOM.

AnekBaTHas OIICHKA 3HAHUH, TOCTOMHCTB, HEJIOCTATKOB - Ba)KHASI COCTABJISIIO-
m1asi caMOOpraHMW3aIli 4YejioBeKa, 0e3 Hee HEBO3MOXKHa YCIelIHas paboTa o
yIPaBICHUIO CBOMM TOBEICHUEM, IEATEIHHOCTHIO.

OnHa U3 OCHOBHBIX OCOOCHHOCTEH 00y4YEeHHs B BBICHICH IIKOJIE 3aKII0YAETCS
B TOM, YTO TIOCTOSIHHBIN BHEITHUN KOHTPOJIb 3aMEHSAETCS CAMOKOHTPOJIEM, aKTHB-
Hasl pOJib B 00yUE€HUU MPUHAJJICKHUT YK€ HE CTOJILKO MPETOaBaTENi0, CKOJIBKO CTY-
JICHTY.

3Has OCHOBHBIC METOJIbI HAYYHOW OpraHWU3aIlMK YMCTBEHHOTO TPY/a, MOYKHO
Py HAWMMEHBIIMX 3aTpaTaX BPEMEHU, CPEJCTB W TPYAOBBIX YCHUJIUN TOCTUYD

HaWJIYUIIUX PC3yJIbTATOB.



Bpemsi, KOTOpbIM pacrosiaraeT CTyAEHT AJIs BBINOJHEHHs] y4eOHOTO IJiaHa,
CKJIa/IbIBACTCSl M3 JBYX COCTABJIIONIMX: OJIHA U3 HUX - 3TO ayAUTOpHas paboTa B
By3€ 0 PACIIUCAHMIO 3aHSATHH, Ipyras - BHEAYJUTOPHAS CaMOCTOSITeNIbHAs padoTa.
3amanus 1 MaTEepPUAIIbI JIJIs1 CAMOCTOSITENIbHOM paOOThI BBIIAIOTCS BO BpeMsi y4eOHBIX
3aHATUH 110 PACTIMCAHUIO, HAa ITHX K€ 3aHATHIX MPEIN0/IaBaTelh OCYIIECTBISET KOH-
TPOJIb 32 CAaMOCTOSITEILHON pabOTOM, a TaKXKE OKa3bIBaCT IMOMOIIb CTYJICHTaM II0
MPAaBHJIbHOM OpraHu3aluu padoThI.

YToOB!I BBIITOJIHUT BECh 00bEM CAMOCTOSITETTLHOM pabOTHI, HEOOXOTUMO 3aHU-
MaThCs MO 3 - 5 4acoB exeaHeBHO. HaunmHAaTh caMOCTOSITENbHBIE BHEAYTUTOPHBIE
3aHATHUSA CIEAYET C MEePBBIX KE JHEH ceMecTpa, IPONyIIeHHbIC THU Oy IyT MOTEPSTHBI
0€3B03BpaTHO, KOMIIEHCUPOBATh UX MO3JHEE YCUJICHHBIMU 3aHATUSIMU 0€3 CHMXKE-
HUSl KauecTBa pabOThl U €€ MPOM3BOAUTEIHLHOCTH HEBO3MOXKHO. [lepBbie aHM ce-
MeCTpa OYeHb BaXKHBI JUIsl TOTO, YTOOBI BKJIIFOUUTHCS B pabOTY, YCTAHOBUTD OTIpe/ie-
JICHHBIH MOPSJIOK, PaBHOMEPHBIN pUTM Ha BECh ceMecTp.
PutmMm B paboTe - 3T0 exeJHEBHBIE CAMOCTOSTEIbHBIC 3aHATHUS, )KEIATEIBHO B OJTHU
U TE € Yachl, IPH 11eJIeCO00PA3HOM YepeIOBaHUM 3aHATUM C TIEpephIBaMU JJIs OT-
neixa. Brauane s Toro, 9T00BI OPraHU30BaTh PUTMUYHYIO paboTy, Tpebyercs co-
3HATEJIbHOE HaMpshKeHue Boyii. Kak TOJIbKO YeOBEK BTAHYJICS B pa0dOTy, IPUHY K-
JIEHUE CHUKAETCS, BOSHUKAET MPUBBIYKA, pa00Ta CTAHOBUTCS MMOTPEOHOCTHIO.

Ecnu mopsiiok B paboTe 1 ee pUTM YCTAaHOBIICHBI MPABUIIBHO, TO CTYACHT H30
JTHS B ICHb MOKET paboTaTh, HE CHUXKAsi CBOEH MPOM3BOAUTENLHOCTH U HE MEpErpy-
xas cebs. [IpaBunpHas cMeHa OHOTO BHIA PabOTHI IPYTHUM MO3BOJIET OTABIXATH,
HE TpeKpaiasi padoThl.

Takum 006pa3om, repBas 3aja4a OpraHru3aIi BHEAYTUTOPHOU CAMOCTOSITEIIb-
HOM pabOTHI — ATO COCTaBICHUE PACIHCAHUS, KOTOPOE JOKHO OTPaXKaTh BpeMs 3a-
HSATUN, UX XapakTep (TeOPeTHUECKUil Kypc, MPaKTUYECKHUE 3aHATHUs, Tpaduueckue
paboThl, YTEHHE), IEPEPHIBBI HA 00, YKUH, OTJBIX, COH, Mpoe3a U T.A. Pacnucanue
HE MPeIONPEACIISIET CoIepKaHus pabOThI, €€ CoJIepKaHUe HEM30EKHO OYyIeT U3Me-

HATBCA B TCUCHHUC CCMCCTpaA. HOpﬂI[OK JKC CJIICAYCT 3aKpPCIIUTh Ha BCChb CCMCCTP U



INPWIOKHUTh BCE YCUJIUS, YTOOBI OIEPKUBATh €r0 HEU3MEHHBIM (KPOME HCITpaB-
JeHus! OMOOK B IJIAHUPOBAHUH, KOTOPHIE MOTYT BO3HMKHYThH M3-3a HEIOOLEHKU
o0beMa pabOThI WIIH MEPEOLICHKHA CBOUX CHJI).

[Tpu omHOOOpa3HON paboTe YEeIOBEK YTOMIISIETCS OOJblIe, YeM Ipu padoTe
pasHoro xapaktepa. OJIHaKo He BCer/a 1eaecoo0pa3Ho 3aHUMAaThCs MHOTUMU Y4eo-
HBIMH JUCHUIUIMHAMU B OJIUH U TOT K€ JIEHb, TAK KaK MPU KaXKJOM Nepexoe HY>KHO
BHOBb COCPEJIOTOYNTh BHUMAHHE, YTO MOKET ITPUBECTHU K IoTepe BpemeHnu. Hanbo-
Jiee 1enecoo0pa3Ho eKETHEBHO paboTaTh He 0osiee YeM HaJl IByMs-TpeMs AUCIIH-
IUIMHAMMU.

Hauunast paboTy, HE HY’)KHO CTPEMUTBCS JIeJaTh BHAYaAJIE CaMyl0 TSXKETYIO €€
4acTb, HaJI0 BBIOpAaTh 4TO-HUOY b CPEAHEE 110 TPYAHOCTH, 3aTEM NepeiTH K Oosiee
TpyaHOH padote. 1 Hanmocieqok OCTaBUTh JETKYIO YacTh, TPEOYIOILYIO HE CTOJIBKO
OOJBIINX MHTEIUIEKTYaIbHBIX YCUJIUH, CKOJIBKO OIPENEJICHHBIX MOTOPHBIX JEH-
CTBUH (4epUeHHE, TOCTPOSHHE TPa(PUKOB H T.I1.).

CamocTrosiTenbHbIE 3aHATHS MOTPEOYIOT UHTEHCUBHOTO YMCTBEHHOTO TPY/a,
KOTOPBI HEOOXOIMMO HE TOJBKO MPABUILHO OPraHU30BaTh, HO U CTUMYJIHPOBATH.
[Ipu 5TOM OY€Hb BaXKHO YMETh MOJJIEPKMBATh YCTOMUMBOE BHUMAHUE K M3yyae-
MoMy Matepuany. BeipaboTka BHUMaHUs TpeOyeT 3HaYUTENbHBIX BOJIEBBIX YCHUIIHM.
VIMEHHO MOATOMY, €CJIM CTYJEHT 3aME€YacT, 4TO OH YacTO OTBJIEKAETCS BO BPEMS
CaMOCTOATENbHBIX 3aHATUH, EMYy HA/l0 3aCTaBUTh ce0sl cocpenotounthes. [1oao6-
HYIO NPOLIeTypy HEOOXOAUMO MPOIETbIBATH MOCTOSHHO, TaK KaK 3TO SIBJISETCS Tpe-
HHUPOBKOW BHUMaHHUS. Y CTOMYMBOE BHUMAHUE MOSBIISIETCS TOT /14, KOTJ|a YEJIOBEK OT-
HOCHTCS K JIeJly C HHTEPECOM.

Crnenyer npaBUIBHO OPraHW30BaTh CBOM 3aHATHUS 1O BpeMeHH: 50 MUHYT - pa-
6orta, 5-10 MUHYT - IepepbIB; nocie 3 4yacoB padoThl nepepsiB - 20-25 munyT. UHaye
HapacTaroulee YTOMJIEHHE MOBJIEYET HEYCTOMYMBOCTh BHUMaHHs. OYeHb cCylle-
CTBEHHBIM ()aKTOPOM, BIHSAIOIIUM Ha MOBBIIIEHHE YMCTBEHHONH pabOTOCIOCOOHO-
CTH, SIBJISIIOTCS CHUCTEMAaTU4YECKHe 3aHATUA (pu3nyeckod KynbTypoil. OpraHuzanus
aKTUBHOTO OT/IbIXa MPEAyCMaTPUBAET YepPEIOBaHNE YMCTBEHHON U (PU3NUECKOH Jie-

ATCIIBbHOCTHU, YTO MMOJIHOCTHIO BOCCTaAHABJINMBACT pa6OTOCHOCO6HOCTB YCJIOBCKA.



2. ILIAH - T'PA®UK BBIIIOJHEHUACAMOCTOSTEJIBHOM
PABOTDBI

Buabl u cogepxanne camocTosITe/IbHON PadoThI cTyleHTa U (JOPMbI KOHTPOJISI

Heo0OxoauMbie peKOMEHIANWH 110 MTPOBEICHHUIO MPAKTUYECKUX 3aHSATHU OT-
pakeHbl B MeTOAMYECKUX YKa3aHUSAX IS MPAKTHYSCKHX PaOOT MO JUCIMILIMHE
«Martemaruka» s ctyaeHToB Hanpasnenus 21.03.01 HedrerazoBoe nemno- [Dnek-

TpOHHBIN pecypc], 2026 T.

3. SAJAHUA IS CAMOCTOSATEJBHOI'O PEHIEHUSA

CamocrosTenbHas padora Ne 1

Tema: «231eMeHThl BEKTOPHOM, JIMHEWHON anreOpsl

Y AaHAJIUTUYECKON TEOMETPUMY

1—10. daubl KOOpAMHATHI BEPIINH MUPAMUbl A1, A2, Az, As. Haiith:

1) yroxn mexmay peopoM A144 v Tpanbio A1A4243;

2) mnomanb rpanu A1AAs;

3) 00beM MUpaMHIbL;

4) ypaBHeHUE TIIOCKOCTH A142A3;

5) ypaBHEHHUS W JJUHY BBICOTBI, ONMYyIICHHONW M3 BEPINWHBI A4 Ha TpaHb
A1A2A43 , a TaK)Ke KOOPAMHATHI TOYKH MIEPECEUECHUS BBICOTHI C TNIOCKOCThIO A14243.

Cnenatb uyepTex.

1. A1 (4;2;5), A2(0;7;2),A3(0;2;7), As(1;5;0).

2. A1 (4;4;10), A2(4;10;2), A3(2;8;4), A4(9;6;4).

3. A1(4;6;5), A2(6;9;4), A3(2;10;10), A4(7;5;9).

4. A1(3:54), A2(8;7:4), As(5:1054), As(4,7;8).

S. A1 (10; 6;6), Az (-2;8;2), A3(6;8;9), As(7;10; 3)

6.  A1(1;8;2), Ax(5;2;6), As(5:7;4), Aq(4;10;9).



7. A1(6;6;5), Ax(4;9;5), As(4;6;11), A4(6;9;3).

8. A1(7;2:2), Ao (5:7;7), As(5;35 1), Aa(2;3;7) .

Q. A1 (8;6;4), Az(10;5;5), As(5;6;8), As(8;10;7).

10.  A1(7:7;3), A2(6;5;8), A3(3;5;8), As(8;4;1).

11. ITpsimbie 2x+y-1 = 0 u 4x-y-11=0 sABISAIOTCS CTOPOHAMH TPEYTOJbHUKA, &
touka P(1; 2) — Toukoit mepecedeHus TpeTbel CTOPOHBI C BEICOTOM, OIMYIIIEHHON Ha
Hee. CocTaBUTh ypaBHEHHUE TPEeThel CTOpOHbI. ClienaTh YepTex.

12. Ilpsamas 5x-3y+4 = 0 sBIIsSIETCA OTHOM U3 CTOPOH TPEYTOJIBbHUKA, a IPSIMbIC
4x-3y+2 = 0 u 7x+2y-13 = 0 ero BeicoTamu. COCTaBUTh YPaBHEHUS ABYX IPYTHX
CTOPOH TpeyroibHuKa. ClenaTh 4epTex.

13. Touku A (3; -1) u B (4; 0) siBIsAtOTCS BEpIIMHAMH TPEYTOJIbHUKA, @ TOUKA
D (2; 1) - Toukoit nepeceueHust ero Mmeauan. COCTaBUTh YpaBHEHUE BBICOTHI, OITYy-
LICHHOW M3 TpeTbel CTOPOHBI. CenaTh YepTexK.

14. ITpsimele 3x-4y+17 = 0 u 4x-y-12 = 0 ABIAIOTCS CTOPOHAMHU MAPAIIIENO-
rpamma, a Touka P (2; 7) — Toukoit nepeceuenus ero quaronaneil. CoctaBUTh ypaB-
HEHUs JBYX APYIUX CTOPOH napajuienaorpamma. CrenaTs 4epTex.

15. IIpsamsie x-2y+10 = 0 u 7x+y-5 = 0 ABISAIOTCS CTOPOHAMH TPEYTOJILHUKA,
aTouka D (1; 3) — Toukoii nepeceuenus ero Mmeauan. CocTaBUTh ypaBHEHUE TPEThEH
cTopoHbl. ClienaTh YepTex.

16. IIpsmbie 5x-3y+14 = 0 u 5x-3y-20 = 0 sgBAsAIOTCS CTOPOHAMH pomoOa, a
npsimast X-4y-4 = 0 — ero nuaronasnbo. CoCTaBUTh ypaBHEHUS JBYX APYTUX CTOPOH
pombOa. CrenaTh 4epTex.

17. Ha npamoit 4x+3y-6=0 HaliTu TOUKY, paBHOYAAJIIEHHYIO OT Touek A (1;
2) u B (-1; -4). Cnenatp yepTex.

18. HaiiTi KoopAMHATHI TOYKHU, CAMMETPUYHOM TOUKE A (5; 2) OTHOCUTETBHO
npsamoit x+3y-1=0. Cnenatp yeprex.

19. Ipsameie x-3y+3=0 u 3x+5y+9=0 sABIAIOTCA CTOpPOHAMHU IAPAJUIEIIO-
rpamMma, a Touka P (34 —1) — Toukoii mepeceueHus ero auaroHaield. CoCTaBUTh

ypaBHEHHUS ABYX JIPYTUX CTOPOH mapayuienorpamMmma. CaenaTh YEpTex.



20. Touku A (4; 5) u C (2; -1) aBnsitoTcst ABYMsI IPOTUBOIOJIO0KHBIMH BEPILIH-
HaMu pombOa, a npsmas x-y+1=0 — oxHo#l u3 ero cropoH. COCTaBUTh ypaBHEHUS

OCTAJIBHBIX CTOPOH pOM6a. CI[CJ'I&TL YCPTCIK.

21-30. Jlansr Bektophl @(a,ay,a,), b(b.b,,b), E(c.c,.c;), d(d,.d,.d,) B
HexoTopoM Gasuce. [Tokasate, u4to Bektophl @,b,C 0BpasyioT Gasuc, a TaKKe
Haiiti KOOD/IMHATSI BexTOpa d s STOM Gasuce,
21. a(1;2:3), b(—1:3;2), &(7;-3:5), d(6:10:17).

22. a(4;7:8), b(9:1;3), &(2;—4:1), d(1;—13;—13).

23. ad(8;2;3), b(4;6:10), ¢(3;—2:1), d(7;4;11).

24. a(10;3;1), b(1;4;2), &(3;9;2), d(19;30;7).

25. a(2:4:1), b(1;3;6), &(5:3:1), d(24;20:6).

26. a(1;7:3), b(3:4;2;), &(4:8:5), d(7;32;14).

27. a(1;-2;3), b(4,7;2), &(6:4;2), d(14:18:6)

28. a(1;4:3), b(6:8:5), ¢(3;1:4), d(21:18;33).

29. a(2:7:3), b(3:18), &(2;-7:4),  d(16;14;27).

30. a(7;2:1), b(4;3;5), &(3;4;,—2), d(2;—5,—13).

31-40. Jlana marpuna A. Haiitu marpuny A o6patnyro mannoit. Cuenarsb

IIPOBEPKY, BEIMUCIMB IIpou3BeaeHne A - A,

4 -3 2 1 1 2
31. A=|2 5 -3 32. A=|2 -1 2
5 6 -2 4 1 4

33. A=|3 4 -2 34. A=

2 -1 -1 3 4 2
3 -2 4



2 -1 -1 3 4 2

35. A=|3 4 -2 36. A={2 -1 -3
3 -2 4 1 5 1
1 1 -1 1 -4 -2
37. A=|8 3 -6 38. A=|3 1 1
4 1 -3 3 -5 -6
7 -5 0 1 2 4
39. A={4 0 11 40. A=|5 1 2
2 3 4 3 -1 1

41 — 50. ITpumeHsst MeTo UCKIIIOYCHUSI HeM3BeCTHBIX (Metoj ["aycca), pe-

IIUTh CUCTEMY JIMHEWHBIX YPABHECHHM.

X, +2X, —3X, + X, =2, 2X, = 2X, + X, — X, =3,
a1 2X, — X, + 2%, =1, 10 X, —2X, + X, =2,
3X, — X, +2X, + X, =3, 3X, + X, —2X, + X, =4,
3X, + X, + X, +3X, =2. 4x, + X, —4X, +2X, =6.
(X, — X, + 2X, +3x, =4, X, — 2X, + 3%, — X, =4,
1. X, —2X, + X, =-1, " . 2X, — X, +3X, =-1,
2X, = 3X, + X, — X, =3, 3, +2x, —2x,=0,
2%, = 2%, =%, =-3. 5X, + 2X, — X, + X, =1.
2X, — X, + X, —2X, =1, 3X, — X, +2X, + X, =2,
2X, +3X, —2X, — X, =1, 2X, — X, +3X, =4,
45, 46.
X, — 3X, +2X, =1, X, — 2X, + X, =-3,
4x, —3X, —2X, + 3%, =0. 4x, —3X, + 2X, +2X, =0,




47.

49.

X, —2X, + X, =3,
2X, — X, +3X, —2X, =—1,
X, —2X, — X, =2,

=1

X, + X, —4X,
3X, + X, —2X, + X, =2,

2X, —3X, + X, + 2X, =3,
X, — 2X, + X, =—1,

3X, —5X, + 2X, + 2X, =-3.

CamocrosiTesibHas padora Ne2

48.

2X, — X, + X, —2X, =1,

X, +2X, = X, + X, =2,
X, +2X, —3X, =2,
2X, + 2X, + X, —2X, =-3.

-

X, —2X, + X, =2,
X, —2X, + X, +2X, = -3,
X, — X, — X, +3X, =4,

2X, — X, +3X, + X, =4.

Tema; «BBejieHre B MaTeMaTHUCCKUM aHAIN3.

[IponsBonHas U ee MPUIOKEHUS»

1 — 10. Haittu npezaens! GyHKINNA, HE TIOJIB3YACH MpaBuiioM Jlomurars.

1.

6)

2. Q)

2x° —3x+1

a) lim——
x> 3X° +X+4

i 2-x
=4 J6X+1—5"
. Bx*—2x+1
lim . :
e 2X°+X—3

9+ x—49-x
m

li
YT X 16
Iim3—2x—x2_
VX 1 AxtL]
3x-3
lim ———;
= N
. 2X7=3x+1
a) lim<2 2272

oo 32+ X+4

2_ —
6)Iim3X2 5x 2;
x=2 2X°—X—6
. 1-cosbx
2) lim———"=
x>0 ] —c0os4x
. 2X*+15x+25
6) lim —
=5 5—4X—X
I Sin 3X +sin 5x
2) )![Ig 6 )
X
- "m4%+7x+&
/ o1 2x% 4 x—1 "
10x°
Im ———;
Z x>0] —cos x
2_ —
6)Iim3x 5X—2

2 2X* —X—6



i J5—x —~/3+ X. i SXLOX.
6) x—1 X — X 2) x—0 Sin 2 X !
: lim 2X* +X—4 ] Iim5x—x2—4_
Y 3 x—ax ) SN Zox—8’
. NT+x—-JT—x Xtgx
lim : lim ——;
Kl S5X Y x>=1—COSX
; im X*—7x+1 o lim X*—2X+8
’ a) x—>003X2_|_X-|-3, ) X_’722X2+5X+2,
i Ja+x—4- X. i COS X — COS® X _
YT 3 4x i 4% ’
, lim 3x* +5x+4 - 3x* —2x-1
Y e 2 x4l ) N Zax+ 3
im VX — 3 4x*
¢ %2 — AX J  3>01—cosdx’
im 2x° —2x+1 6-x—x"
A T L R P
. 3x-3 im 8x?
) JBrx—3 J Sosin? 5y’
im 5-2Xx-3x" im x* -1
= e S A
lim 22X —X. jim 19°3X.
L s I 108
_ X*-3x+4 X +2x-8
lim ; lim ————;
9 e o +Bx -1 7 SRy
2X
8) lim lim x°ctg®3x;

< Jl0rx—J0-x 7

11 —20. 3agana ¢pynakius y=Ff(X). YcTaHOBUTS, SBIISETCS JIN NaHHAS QYHKIIHS

HEMpephIBHON. B ciyuae pa3psiBa PyHKIIMU B HEKOTOPOH TOUKE HAWTH €€ MPEeITbl



ClIeBa M CIpaBa, KJIacCU(UIUPOBATh XapakTep pa3pbiBa. [locTpouth cxeMaTHUHO

rpaduk QyHKIHH.

X+4, x<-1
11. f(X)=4x*+2, —-1<x<],
2X, x>1.
X+ 2, Xx<-1,
12. f(x)=<x*+1, -1<x<1
—X+3, x>1.
—X, X <0,
13. f(x)= —(x—l)z, 0<x<l,
X—3, X2>2.
COS X, X <0,
14. f(X)=4x*+1, 0<x<1,
X, x>1.
(—x, X <0,
15. f(x)=1<x%, 0<x<2,
X+1, X > 2.
(—x, X <0,
16 f(x)=<sinx, O0<x<ur,
X—2, X> 7.
—(x—i—l), x<-I,
17. f()={ (x+1), -1<x<0,
X, x>0
—x?, x<0,
18. f(x)=1 tegx, O<x£%,
2, x>£.
4




—2x, x <0,

f(x)=1 x*+1, 0<x<l,

2, x>1.

—2x, x<0,

f(x)=4 Jx, 0<x<4,

x>4.

dy

21 — 30. Haiitu mpon3BOHBIC e cenyomux QyHKINHN.
X

21.

§) =Inct 5;
)y 93

6) Xx=2t" +t, y=Int.

X 25 X
224a) y:E\/ 25 — x? +7arccosg; 0) y=exp(ctg2x);

23.

24,

25.

26.

217.

a)

X_l—t_y_2+ﬁ

1+1t?° t?
y=imX=3. .
6 13’ )y =arcctglexp(5x)];

B) X =sin23t, y=-cos23t .

[ 1-cos3
a)y:In(x+ x2+1) 6)y=ﬂ'

6)

a)

1+cosSx’
X=t"+2t, y=t>+5t,

x?+1

+arccosL2; 0) y= (x—l)exp(le
x x

y:
X=t—Insint, y=t+Incost.

1, .
y=7cig X +Insin x; 6) y=exp(cos3x).

1
sin’t
y:ln(\/_—\/x—2)+\/x2—2x; 6) y=3xexp(-x?);

x=t2-t3, y=2t,

X=tgt, VY=



ct 3
28. a) y=lIncosx—Insin2x; &) Y=2 " ;

g) x=cost, y=sin.

-1
29. a) y:arccosx—ﬂ; 6) y=hcigyx+2 ;
X

g) X=3sint, y=3cos?.

_tg3x_ctg2x
3
6) x=2t—t2, y=2.

30. a) +hhsnx;, 6) y=x exp(l);
X

31 — 40. Haittu muddepernman GyHKITHA.

/ 1-cos3
31. a)y=|n(x+ x2+1) 6)y:ﬂ;

1+ cos 3x

Vx?+1 1

32. a) y= +arccosx—2; 6) y:(x—l)exp(xzi
3 2
33.2) y:t x_d +Insinx; 6) y=x exp(ij;
X
1 2 .
34. a)y=zctg X +Insin x; 6) Yy =exp(cos3x);

X 25 X
35. a) y:E\/ZS—x2+?arccosg; 6) y=ex(ctg2x);

-1
36.a) V= arccosx—ﬂ; 6) y=hcigJyx+2 ;
X

37. a) y=]n(\/_—x/x—2)+\/x2—2x; 6) y=3xexp(-x?);

tg°3
38.a) y=Incos2x—Insin2x: 6) y=2 ;

1 )
39.a) y= Ectgzx +In sin x; 6) y=exp(cos3x) .

X—3.
= In — _
40. a) Y= 6 13’ 0) y=arcctglexp(5x)]



41 — 51. Merogamu auddepeHnnaIbHOro HUCYUCICHUS: a) HUCCIeN0BaTh
¢ynknuto Yy = f(X) m mo pesynpraTaM HCCIEIOBAaHUS TMOCTPOUTH €€ Tpaduk;

0) HaiiTh HauMeHbIIee U HauOoJIbIlIee 3HaYCHH (PYHKIIMK Ha oTpe3ke [a; b].

B 4x
o9 V=g 6)[-3:3].
_x2—1 _
2. @) V=5 6)[-1:1].
43 @) y= 6)[-2:2].
42 _¥ -5 6) [-2: 2
. Cl)y X—3’ )[-, ]
_2-4x .
5. @)Y= 6)[1:4].

46. a) y=(x-1e¥>", 6)[0;1].

_hx .
47. @) V= 6)[1,9].
e
48. a) y=e*", 6)[-1;1].
49. a) y=xe*, 6) [-2;2].
50, a)y=;c2;3, 6)[-2:2].

CamocrosiTesibHasa pabora Ne3

Tema: «HeornpeneneHHbli U ONIPEAEICHHBIN UHTETPalbl.

Hubdepennmansubie ypaBHeHUss. DYHKITUN HECKOJIBKUX TIEPEMEHHBIX)

1 - 10. Haiitu HEotipeiesieHHbIE UHTETPAIIbL. B citydasx a), 6) pe3ynbTar mpo-
BepuUTh AU dhepeHIupOBaHUEM.

1.



a) jeCOSZ " sin 2xdx; 0) Ixarctgxdx,

3
o [=2 5 [l
X +27 1+¥x+1
2.
x*dx C x
a) J-(x3+4)6’ 0) |e ln(1+e )a’x;
xdx e dx
‘) jx3+8’ 2 J sin xcosx
2
a) j a dxé, 0) jx2xdx;
l-x
6) _[ (5x+6)dx ) j dx .
X 4xt x4l m+3/(x+1)2’
dx ' - X arccosx
CR oo e S B e B

dx
§) J.x3—xz+2x—2’ 2 Y oAx+1

sin 2xdx 2 5x
; x“edx;
% j 5—cos2x o) -[
(x — l)dx . sin xdx )
¢ J‘)63—2)cz+x’ Z J-lJrSinx’
cosxdx 1
a) jm 5 6) Jx arccos;dx,



| (2x+1)dx f (4\/;—1 X
9 X +3x7 —4x’ 2 (f 2)4\/)7
7.
a) J‘%;dx; 6) J.xln(x2 +1)dx;
J- xdx ) J‘ Vx+5 dx:
9 x*+5x2+6 2 1+3x+5
8.
a) chz;cf_gf dx; 0) Ixcos 2xdx
xdx dx _
9 J.364—81, 2 J.cosx+3sinx’
Q.
x+x-1 Jx+18x =1
¢ J'x4 +3x7 _4dx, Y J( x:rxx+f )dx
10.
a) J 3+lnxdx; 6) Ixzsm3xdx;
X
(x3 + x)dx _ dx _
¢ J-x4+5x2+6’ ? J.sinx+2cosx+1’

11-20. BpIuMCIUTH ONPEAEICHHBIC HHTETPAIIBI.

1

>
11. '[x sin xdx, 12. Ixarctgxdx.
0 0
2
In x S5x+1
—dx.
L ! X lx +2x +1

Vg 2
15. J-sin 2xcos” xdx. 16. j\/;]n xdx.
1

0

>



% dx

7. |- :
5 Sin X + cos x

[ dx % xdx
I v SN e

21 - 31. Haiitu pemenus nuddepeHnnaibHbpIX YpaBHEHUN TTEPBOTO MOPsIIKa,

YAOBJICTBOPAIOMIUC YKA3aHHBIM Ha4YaJIbHBIM YCIIOBUSIM. CI[CJ'I&TB IIPOBCPKY.

21 a)2x+2xy* ++2-xy'=0, y(1)=0,

y
0) x.y'—y=xex.

B)Yy' -3y -4y=e% y(0)=0, y(0)=-1.
22. a)xy +xe¥*—y=0, y1)=1.

0) y'.ctgx— Yy =COoS X.CtgX .
B) y'-6y +9y=x+1, y(0)=1, y"(0)=0.
23. a) 20xdx — 3ydy = 3x?ydy — 5xy?dx, y(1)=1.

. X+
6) y =Y
X=y

B)Y'+9y' =x-2, y(0)=-2,y(0)=1.
24. a) xy' =ylIn(y/x), y(1) =e.
0) Xy +y=sin2x.
B) Yy’ -2y +10y=sin3x, y(0)=1, y'(0)=1

25. a) 3(x 2y +y)dy +,9+y?dx=0, y(0)=0.
0) X°.y' -x*+xy-y*=0,y(1) =0.
B)Y'+y -6y=2e™ y(0)=0, y(0)=2.
26. a) Xy'+6)y=x+1, y(1)=0.
0) xy'=y.(ny—-Inx), y(1) =e.

B) y'+4y=x% y(0)=-1, y'(0)=0.
27. a) y'cosx = (y + 1)sinx, y(0)=0.



, 2 e
0) y-=y=—.
X X

B)Yy'-3y'=cos2x, y(0)=3, y(0)=1.

28. a) Xy ' —y={x*+y?,y(1)=0.

0) xy'+y=Inx.
B) Y''- 4y’ + 4y = 2sin3x, y(0) =0, y’ (0) = -1.

29. a) y—yix=x% y(1)=0.

0) X2y =X +xy+VYy°.

B) V' +4y' +5y=4eX y0)=2, y(0)=0.

30. a) y’'+ ycosx :%sin 2x,y(0)=0.

, 3
0) y-=.y=x.
X

B) y'+4y =cosx, y(0)=-2, y (0)=-1.

31 — 40. Haiitu Hanbospiliee 1 HAMMEHbIIEe 3HAYCHUS (DYHKIIUU

z=f(x; y) B orpann4ueHHoi 3aMKHyTOI 0bsactu D. Obnacte D n300pa3uth

Ha YepTeKeE.

31 z=X2-y?+3xy+7;
32. z=x>+2y>-1;
33. z=3-X2—XxXy—-Vy?;
34, z2=X2+y*+X-VY;
35. z=x2+2xy +2y?;
36. z=3x2-3xy+y?+1;
37. z=5+2xy—x?;
38. z=X2-2Xy-Yy?+X;
39. z=x2-xy-2;

40. z=Xx2+Xy+3y?;

D:
D
D
D:
D
D
D

D:

D:
D:

-2<x<2, -2<y<2.

CX2>-2,y>-2, x+y<4,

 x<ZL1,y>-1, x+l>y.

x>1, y>-1, x+y<2.

» -1<x<1, -1<y<3.

Xx>-1, y>-1, x+y<1.
-1<y< 4-x2,

x<0, y<1, x+y+22>0.
42 -4 <y <1.
-1<x<1, -1<y<1.

41 — 50. Jlanwl: GpyHKIus Tpex nepeMeHHbIX u = f (X, y, z) , Touka My (Xo;

Yo; Zo) ¥ BEeKTOp d (a1, az,, az) . HaiiTu:

TOouKe Mo IO HaNpaBIICHUIO BEKTOpA d .

1) grad u B Touke Myp; 2) mpOU3BOJIHYIO B



41, u=+x—2y+4z; Mo (1;-2;1); d(-1;2;2).

42. u=In[3x2—2y + 7: Mo (1;1;0); d(0;4;3).
43, U= ———; Mo (1:1:2): d (-3:0: 4
NI (L2 (304
44, u=12x—y+2%; Mo (1;2;2) ; d (3;0; -4) .
45. U4 = ———; Mo (2:2:1): d (1:-2: 2
. x+y’ 0(; ,)1 (’_’)'

46. u=In[10 - x2—y?2—22|; Mo(2;2;1); a (-4;0;3).
47. u=~x>+)y* +2%; Mo (3; 4;0); @ (2;-1;2).
48. U=x¥? + X222 +y222: Mo (-1;2;1); d (0;6;8).
49. u=+3x+4y+2; Mo (3:4;0); a(2;2;-1).
50. u=Inj12—x2—y2+1z|; Mo (1;1;-5); @ (3;0;-4).
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