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BBEJIEHUE

Llenpr0 OCBOEHUS TaHHOM ITUCLUIUIMHBI SBIISIETCS OCBOEHUE CTYIAEHTaMU
OCHOB MaTE€MaTHUYECKOr0 anmnapara, He0OX0AMMOro JUIsi IPUOOPETEHUS UMHU CO-
orBercTByromux komnetreHui (OIIK-1) B ¢opmupoBanuu crnocoOHOCTH pe-
1aTh 337241, OTHOCSIIHECS K MPO(EeCCUOHAIBHOMN AesITeTbHOCTH, IPUMEHSIS M-
TOABI MOJEIMPOBAHNUS, MATEMATHYECKOTO aHAJIN3a, ECTECTBEHHOHAYYHBIE U 00-
HIEMH)KCHEPHbIE 3HAHUS.

JlocTukeHre 3TOM 1eNu mpeanosaraet

* (hopMupoBaHHEe MATEMATUYECKONU KYJIbTYPhl CTYJICHTOB: YMEHHs JIoTHYe-
CKU MBICIIUTh, IPOBOJIUTH JI0KA3aTEIHCTBA OCHOBHBIX YTBEPKACHUH, yCTaHABIIH-
BaTh JIOTUYECKUE CBA3U MEXKAY TMOHSITHSAMH, MPUMEHSTH MOJYyYEHHbIC 3HAHUS
JUTSL pelIeHUs] TPAKTUYECKUX 3a]1aY;

* OCBOEHME OCHOB COBPEMEHHOI'0 MaTEMaTHYECKOIO ammapara, HeoOXOoau-
MOTO JJI PELICHHS] TEOPETUUECKUX U MPAKTUYECKUX 3a7a4, CBSI3aHHBIX C IPH-
MEHEHHEM METOJO0B MATEeMAaTHYECKOr0 aHaln3a B JAUCIHUIUIMHAX €CTECTBEHHO-
Hay4HOI'O COAEpPKaHNUS;

* IPUMEHEHUE OCHOBHBIX MMOHATUHN, UIEH K METOI0B MaTEMAaTUYECKOIO aHa-
JM3a JUIs peleHus: 0a30BbIX 3a/1a4;

* yYMEHUE HaxXxOAuTh, AHAIU3UPOBATh M KOHTEKCTHO 0OpabaThIBaTh
HAyYHO-TEXHUYECKYIO0 HHPOPMALIUIO

B pe3ynbraTe nzydeHus: IMCUMIUIMHBI «MaTteMaTnka» CTYACHT JIOJDKEH

3HaTh:

OCHOBHBIEC TOHATHUS, ONPEJCICHUS U CBOMCTBA OOBEKTOB MaTeMaTHue-
CKOTO aHanu3a: (YHKIWSA, Mpeiell, HEMPEPhIBHOCTh (DYHKIIMH, MPOU3BOIHAS
byHK1IMU, TepBOOOpa3zHast GyHKIUS U HEOTPEIEICHHBIN HHTETPa, ONpe/IeeH-
HBI MHTETPaJl, IBOMHOW, TPOMHON W KPUBOJIMHENHBIE UHTErPAJIBI, YACICHHOE
MHTETPUPOBAHUE, BO3MOXKHBIE C(Ephl UX MPUIIOKEHUS B APYrUX 00JacTAX Ma-
TEMaTUYECKOI0 3HAHMS U TUCUUILIIMHAX €CTECTBEHHOHAYYHOTO COJAEPKAHMS.

Ymersb:

pemaTh 3aJ]ayd MaTeMaTUYeCKOIro aHallu3a: UCCIeN0BaATh (PYHKIUHU, OIU-
pasch Ha anmnapat AudQepeHIuaIbHOr0 UCUUCICHUS, U CTPOUTh UX Tpaduku,
BBIYUCIISATh TMpeaenabl (PYHKIUM, HaXOAUTh MPOU3BOJHBIE U AU(depeHIINaTbI
GYHKIUNA, TPUMEHSATh UX B MPUOIMKEHHBIX BHIYUCIICHUSX; BBIYUCIISATH HEOTPE-
JICTICHHbBIE, ONIPEIeNIEHHbIC, KPATHBIE U KPUBOJIMHEWHBIC HHTETPAJIbI, TPUMEHSITh
MOJIYYCHHBIC HABBIKM B JIPYTUX OOJACTSAX MATEMAaTUUYECKOTO 3HAHUS U JIUCIIU-
IJIMHAX €CTECTBEHHOHAYYHOT'O COAEP/KaHHUS;

Baaners:

amnmapaToM MaTeMaTHYECKOTO aHan3a, METOJIaMH JOKa3aTelIbCTBA YTBEP-
XKIACHUI, HABBIKAMU MPUMEHEHUSI 3TOTO B JPYTMX O0JACTIX MAaTeMaTHUYECKOIro
3HAHUS U TUCLHUIUIMHAX €CTECTBEHHOHAYYHOTO COJIepKaHUsI.



1 cemecTp

IIpakTuyeckoe 3ansaTue Nel
Tema 3ansiTuss «MaTpulbl U ONpeAeJUTEIH»

Henb: M3y4yuTh OCHOBHBIE OINEpalMU HaJ MAaTpULIAMU U MX CBOICTBA,
Hay4HUTHCSI BBIYUCIISTH ONPENETUTENN KBAAPATHBIX MAaTPHUL] 2-Ir0 U 3-T0 NOpsA-
KOB.

3HaTh: OCHOBHBIE IOHSTHS JIMHEWMHON anreOpsl

YMeTb: BBIUUCIATH ONMPEACIUTENH, BBIMOIHATh NEUCTBUS HaJ MaTpUIIAMH,
OPUMEHSTh pElIeHUE ATUX 3aJay MpH PEIICHUH 33]ad MaTeMaTUYeCKOro aHa-
JU3a U 3a/1a4 IpeIMETHOM 00JacTH.

BraneTs: BEIYMCIUTETFHBIMU HABBIKAMU

3HaHuA U yMeHMs, IpUoOOpeTaeMble CTYI€HTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:

- CIOCOOEH pemaTh 3a/1a4u, OTHOCSIIMECS K MPO(deCCUOHATBHON A TENb-
HOCTH, IPUMEHSST METOJIbl MOAEIMPOBAHUS, MATEMATUUYECKOT0 aHaln3a, €cTe-
CTBEHHOHayuHbIC U 001enH eHepHbie 3Hanus. (OITK-1)

AKTYaJIbHOCTH 3aHATHS: OBJIAJICHUE HOBBIMH 3HAHMSIMH B pas3zelie

MareMaTHhKa — JIMHeHas anreopa.

Bonpocel k 3aHATHIO
1. TTonatue matpuilbl, KBajgpaTHas MaTpHIla, TJaBHAs U MOOOYHAs TUArOHAb,
JaroHanabHas MaTpuUla, HyJIeBas MaTpUlla, €AMHUYHAS MaTpHIlA, paBHbIE MaT-
PULIBL.
2. Onepauuu HaJ MaTpUIIAMU: YMHOKEHHE MaTPUIIbl HA YUCII0, CyMMa MaTpHuIl,
IPOU3BEIAEHUE MATPHIL, TPAHCIIOHUPOBAHNE MATPHL.
3. IlonsTre onpenenuTens, ONpPEeAeaUTENb 1-ro NopsaKa, ONpPENEIUTENb 2-T0,
MPaBUJIO TPEYTOJIBHUKOB JJIsl BBIYUCICHUS ONPEAENUTEN 3-T0 OopsIKa.
IIpumepsl pelieHusi TUMOBBIX 32124
Jlnst npumepa 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 ctp. 6 m 1,2 nacp. 11.
3aganus NI CAMOCTOATEILHOM Pad0ThI 10Ma

6
9 3 6 3 -1
1. Beruucoures D=5A-BC npu A = ,B= ,C=|7 -4
2 -4 0 4 2
-2 0
-2 3 5
2. Beiuncauts onpenenurens | 7 -1 4
9 -8 -6

IIpakTnueckoe 3ansTue Ne2
Tema 3anusaTusa «O0paTHAsi MATPUIIA
eab: N3y4nTh OCHOBHBIE METO/IbI HAX0XKICHUSI 0OPATHBIX MAaTPHUILL U HAYIUTHCS
pelaTh MaTPUYHBIE YPABHEHUS.
3HaTh: MOHATHE 0OPATHOW MATPUIIBI
YMeTh: HaX0AUTh 0OPaTHYIO MaTpPHUILy, pEIIaTh MaTPUUHBIE YPaBHEHUS



BiianeTs: BBIYMCIUTEIbHBIMU HABBIKAMU
3HaHMSA U YMeHUs1, MpUoOpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:
- cioco0eH pelIaTh 3a7a4u, OTHOCALIMeCs K MPo(heCcCHOHATBHOM AesTeNb-
HOCTH, IPUMEHSST METOJIbl MOJAEIIMPOBAHUS, MATEMAaTHUYECKOr0 aHajiu3a, ecTe-
CTBEHHOHAay4HbIe U oOmentxenepHbie 3Hanus. (OIIK-1)

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

Bonpocel k 3aHATHIO

1. TlonsTue oOpaTHOW MaTpUIIbI, YCIOBUE CYIIECTBOBAHUS U €IUHCTBEHHOCTHU
00paTHOM MaTpHULIBI.
M3YyYUTh OCHOBHBIE METOJIbl HAXOXKACHUS OOpPAaTHBIX MATPHUIl U HAYYUTHCA pe-
1aTh MAaTPUYHbIEC YPABHEHUS.
3. Boluncnenue oOpaTHON MaTPHIIbI C TOMOLIBIO PUCOETUHEHHOM.
4.Bbryucienrue oOpaTHOM MaTpHIlbl ¢ MOMOIIBIO 3JIEMEHTAPHBIX MpeoOdpa3oBa-
HUH.

IIpuMepsI pelieHUss TUNIOBBIX 33724
JIns mpuMepa paccMoTpeTh 3aaaud 1 Ha cTp. 14 u3 [1].

3ananus, pemaeMblie B ayIMTOPUHA
[Ipennaraercs pemuTs U3 [ 1] cnenyromue 3agayuu: 3 Ha cTp. 16.

3aganus 1JIs CAMOCTOSAATEJILHOM PadoThI J0Ma

o -2 3 5
1. Haiitu Matpuiy, 0OpaTHyIO K MaTpulie 5 1 4 |ABYyMA croco0amu.
9 -8 -6

IIpakTnueckoe 3ansaTue Ne 3
Tema 3ansaTus «PelieHue cucTemM JUHENHbIX YPABHECHUID)
Ieab: U3y4nuTh OCHOBHBIE METO/Ibl PELICHUS CUCTEM N JIMHEUHBIX YPABHEHUU C
N HEM3BECTHBIMU: METO] 00OpaTHON MaTpHIlbl U TipaBuiio Kpamepa.
3uath: hopmynsl Kpamepa, MaTpu4HbBINA METO] PEIICHHS CUCTEM JIMHEWHBIX
YpaBHEHUM.
YMeTh: pemaTh CUCTEMbI JIMHEHMHBIX ypaBHEeHUH 10 dhopmyiiam Kpamepa,
MAaTPUYHBIM METOJIOM.
Bnaners: BEBIYMCINUTEIBHBIMUA HAaBBIKAMHU
3HaHuA U yMeHMs, IpUoOpeTaemMble CTYAEHTOM B pe3y/ibTare 0CBOe-
HUS TeMbl (ceMHuHapa), GopmMupyemMbie KOMIIETEHIIUU UM UX YACTH:
- CITOCOOEH pelaTh 3a7a4u, OTHOCAIINECS K TPO()EeCCHOHATBLHOM e Teb-
HOCTH, ITIPUMEHSSI METOABI MOJECIUPOBAHUS, MATEMATHUYECKOTO AHAIU3A,
€CTECTBEHHOHAay4YHbIe U o0menHxeHepubie 3uanus. (OI1K-1)
AKTYyaJIbHOCTh 3aHATHS: OBJIAJICHHNE HOBBIMU 3HAHUSMHU B paslele
MaTeMaTHKa — JIMHEHHas anreopa.

Bonpocel k 3aHATHIO



1. JInneliHOe ypaBHEHHE, IOHATHE CUCTEMbI M JIUHENHBIX YPAaBHEHUI C N HEU3-
BECTHBIMH, PELICHUE CHUCTEMBI JIMHEMHBIX YPAaBHEHUM, COBMECTHBIE U HECOB-
MECTHBIE CUCTEMBI JINHENHBIX YPaBHEHUM.

2. OnpeziesieHHbIE U HEONPEIETIEHHBIE CUCTEMBI IMHENHBIX YPABHEHU, YaCTHOE
U o0111ee pelieHne, paBHOCHUIILHBIE CHCTEMbI TMHEHHBIX YPaBHEHUH, dJIeMEHTap-
HbIE IPEe0Opa30BaHUs CUCTEM JIMHEHMHBIX YPABHEHUI, TPUBUATIbHBIE YPABHEHUS,
POTUBOPEUHBBIE).

3. IloHsATHE CHCTEMBI N JINHEWHBIX YPAaBHEHUI C N HEU3BECTHBIMHU, MaTPUYHBIN
CIOCO0 pEIIEHUs] CUCTEM N JIMHEWHBIX YPaBHEHUH C N HEU3BECTHBIMHU.

4. IIpaBuno Kpamepa pemenus CuCcTeM n JIMHEHMHBIX YPaBHEHUN C N HEU3BECT-
HBIMHU ).

IIpumepsl pelieHusi TUNOBBIX 33/1a4
Jnst npumepa paccMoTpeTh 3aaauu 1,2 va ctp. 36 u3 [1].
3aganus, pemiaemMble B Ay JUTOPUH
[Ipennaraercs pemmnts u3 [ 1] cnenyromme 3agaun: 1 Ha cTp. 38.
3aaHus I caMOCTOATEILHOM padoThI A0MA
1. Pemmth cucteMy JAMHEHHBIX YpaBHEHUU MaTPUYHBIM CIIOCOOOM M O
X, +2x, —x; =1
dopmynam Kpamepa <3x, +4x, —2x; =1,
S5x, +x, =-1

IIpakTnueckoe 3ansaTue Ned
Tema 3ansaTusa «Metox I'aycca»
IleJsb: paccMOTPETh KPUTEPUHA COBMECTHOCTHU MPOU3BOJIBHBIX CUCTEM JINHEMHBIX
YPAaBHEHHUI M U3yYUTh OCHOBHOM METOJl PEIIEHUS] CUCTEM — METOJ MOCJIEI0Ba-
TEJLHOT0 UCKJIIOUCHHS HEM3BECTHBIX (MeToa ["aycca).
3HaTh: KPUTEPUN COBMECTHOCTH CUCTEM JIMHEMHBIX YPaBHEHUMH, METOL
l"aycca.
YMeTh: pemaTs CUCTEMBI TMHENHBIX YPaBHEHUN MeTOoa0M [ aycca.
Braners: BBIYMCIUTENBHBIMU HaBBIKAMU
3HaHuA U yMeHHMs, NpUoOpeTaemMbie CTYACHTOM B pe3y/ibTare 0CBOe-
HMS TeMBbI (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:
- CIOCOOEH pelaTh 3a/1a4u, OTHOCSIINECS K MPOPECCHOHATBHON IeATEb-
HOCTH, IIPUMEHAS METOAbl MOACIMPOBAHUA, MATEMATUUECKOTO aHAJIN3A,
€CTECTBEHHOHAay4YHbIe U oOmenHxeHepubie 3uanus. (OI1K-1)
AKTYaJIbHOCTh 3aHATHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMU B paszelie
MaTeMaThKa — JIMHEHHas anreopa.

Bonpocel k 3aHATHIO
1. IlonsiTe cuctemM m JIMHENHBIX YPABHEHUH C 77 HEU3BECTHBIMU.
2. Teopema Kponekepa-Kanemnnu.
3. Anroputm meroga ["aycca.
IIpuMepsI pelieHUs TUIOBBIX 32124
st npumepa paccMoTpeTh 3agauu 1 Ha cTp. 42 u3 [1].



3aganus, pemiaemMble B Ay AUTOPUH
[Ipennaraercs pewnts U3 [ 1] cnenyromue 3agaun: 4 Ha cTp. 46.
3aganus 11 CaMOCTOSITEIbHOM PadoThl 10Ma
1. Pemuth cuctemy nuHEHHBIX ypaBHEeHU MeTooM ["aycca. Haittu obGiee
Y OJIHO YaCTHOE PEILIEHHE, BBIIIOJHUTH POBEPKY

X| +x9 +3x3 —2x4 +x5 =4
2x1 +ZX2 +4X3 — X4 —2x5 =6.
3X1 + 3X2 + 5X3 — ZX4 =6

IIpakTuyeckoe 3anarue Ne 5

KourpouabHasi padora no reme «CucremMbl JTMHEHHBIX YPABHECHUI
Heunb: oLIeHUTHh YPOBEHBb 3HAHUN 00YYAIOLIUXCS IO U3YYEHHBIM TEMaM.

3HaTh: OCHOBHBIE OHTHS JIMHEWUHON anreopsbl

YMeTb: BBIUUCIATH ONPENEIUTENM, BBIIOIHATE JEHCTBHS HaJ MaTPHUILIAMM,
peniaTh CUCTEMBI JIMHEHHBIX YPABHEHUM, IPUMEHATh PELIEHUE 3TUX 3a1a4 IpH
pEIIEHNH 3a7]a4 MaTeMaTUUeCKOIo aHaJIM3a U 3a]1a4 MPEAMETHOM 001acTu.

BitaneTs: BEIYMCIUTEIbHBIMU HABBIKAMU

3HaHuA U yMeHMs, IpUOOpeTaeMble CTYI€HTOM B pe3yJibTare 0CBOe-
HMS TeMBbI (ceMUHapa), GpopMHupyeMble KOMIIETEHIUH UM UX YaCTH:

- CITOCOOEH pelaTh 3a7a4M, OTHOCALIUECS K TPO(EeCCUOHATBHOM A TENb-
HOCTH, IPUMEHSST METOJIbl MOAEIIMPOBAHUS, MATEMAaTUUYECKOT0 aHallu3a, €cTe-
CTBEHHOHAay4HbIE U oOuienHxeHepublie 3Hanus. (OIIK-1)

AKTYaJIbHOCTH 3aHSAITHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMU B paszzelie
MareMaTHhKa — JIMHEHas ainreopa.

BapuanTtbl camocToATensHOM paboTh
1. PemuTh cucTeMy JIMHEHHBIX YpaBHEHUI MAaTPUIHBIM CIIOCOOOM | 110 (op-
3x, =3x, +2x;, =2
mynam Kpamepa 4x, —5x, +2x; =1,
5x, —6x, +4x; =3
2. Pemnth cucteMmy JIMHEMHBIX ypaBHeHH MeTofoM ["aycca. Haiitu ob1iee u
OJIHO YaCTHOE PEIICHUE, BBIIIOJIHUTH TPOBEPKY
5x1+7xy +4x3 +6x4 —Xx5=2
15x; +30xy +7x3 +8x4 +6x5 =—13.
9x1 +6x9 +5x3 +8x4 —x5=9

IIpakTnueckoe 3ansaTue Ne 6
Tema 3aHATUA «YPaBHEHHUS NPSIMON HA IVIOCKOCTH»
Ieab: n3y4yuTh OCHOBHBIE BUbl YPABHEHHHN NPSIMOW HA IUIOCKOCTH, NMPU3HAKU
MapajuieIbHOCTH U MEPIECHANKYISIPHOCTH MPSAMBIX, HAYYUTHCS HAXOAUTh Yol
MEK]ly TPSIMBIMU, PACCTOSIHUE OT TOYKHU JI0 HIPSIMOIA.
3HaTh: pa3IMuHbIEC YPABHEHUS MPSIMOI Ha TIIOCKOCTH



YMeTh: CTpOUTH MpPSMBIE HA MIOCKOCTH, ONPEAENSATh NapajuleIbHOCTh U
NEPHEHANKYIIPHOCTh IPSIMBIX Ha TUIOCKOCTH, HAXOUTh YTOJI MEKIY MPSAMbIMU
BiiageTs: BBIYMCIUTEIbHBIMU HABBIKAMU
3HaHMSA U YMeHUs1, IpUoOpeTaeMble CTYJAEHTOM B pe3yJibTaTe 0CBOe-
HMS TeMbl (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UJIH UX YaCTH:
- CIOCOOEH pemaTh 3a/1a4u, OTHOCSIINECS K MPOPECCHOHATBHOMN e TENb-
HOCTH, MIPUMEHSISI METOIbl MOJEINPOBAHUS, MATEMAaTUYECKOTO aHAJIN3a,
€CTECTBEHHOHay4YHbI€ U o01enHx)eHepHble 3Hanus. (OI1K-1)
AKTYaJIbHOCTb 3aHSITUSI: OBJIQJICHUE HOBBIMU 3HAHUSAMU B paszzeiie
MaTeMaThKa — aHaJUTUYeCKass TeOMETpPUsl Ha IUIOCKOCTU U B
IPOCTPAHCTBE.

Bomnpoce! k 3aHATHIO

1. YpaBHeHuUe MpsAMOii € yIIIOBBIM KO3 (DUIIMEHTOM.
2. YpaBHeHHE NPSAMOU 3aJJaHHON TOYKOHN U YIJIOBBIM KO3()PUIIMEHTOM.
3. YpaBHEHUE MPSAMOM 3a1aHHON ABYMS TOUKAMH.
4. Ob1iee ypaBHEHUE TIPSMOM.
5. YpaBHEHUE NIPSAMOM B OTPE3KAX.
6. B3anmHoe pacnosioxkeHne IByX IpsIMBIX Ha TNIOCKOCTH

IIpumepsl pelieHust TUNOBBIX 3a/1a4
Jlns npumepa paccMoTpeTh 3aaaun 1-5 Ha ctp. 6-8, 6-8 Ha cTp. 29 u 9 Ha cTp. 30
u3 [2].

3aganus, pemiaemMbie B ayAUTOPUH
IIpennaraercs pemmts U3 [1] cnexyromue 3agauu: 86-90 Ha ctp. 30, 97-101 Ha
ctp. 30.

3aaHud I CaMOCTOATEIbLHON padoThI J0MA
[Ipennaraercs pemnts u3 [ 1] cnepyromue 3anaun: 91-96 na ctp. 30, 102-105 na
ctp. 31.

IIpakTnueckoe 3ansaTue Ne 7
Tema 3anaTHSA «YPaBHEHHUA NPAMOI B IPOCTPAHCTBE»
Ilesib: U3y4nTh OCHOBHBIE BU/BI YPABHEHUN MPSAMOW HA IJIOCKOCTH, TPU3HAKU
NapaJJIENIbHOCTA U MEPIEHAUKYISIPHOCTH MPSMBIX, HAYYUTHCS HaXOIUTh YIOJl
MEXy MPSMBIMH, PACCTOSIHUE OT TOUYKH J0 MPSMOM.
3HaTh: pa3IMYHbIE YPaBHEHU MIPSAMOM Ha INIOCKOCTH
YMeTh: CTpOUTH MpPSMBIE HAa IIOCKOCTH, ONPEAENSITh NapauleIbHOCTh U
MEPNEHANKYIIPHOCT IPSIMBIX HA TUIOCKOCTH, HAXOUTh YTOJI MEKIY MPSAMBIMU
BiiageTs: BEIYMCIUTEIBHBIMU HABBIKAMU
3HaHus U yMeHMs, IpUoOpeTaemMble CTYACEHTOM B pe3y/ibTare 0CBOe-
HMS TeMbl (ceMuHapa), GpopMupyeMble KOMIIETEHIIUM UM UX YaCTH:
- CITOCOOEH pelaTh 3a7a4u, OTHOCALIUECS K TPOo(heCCUOHATBHOM AesTeNb-
HOCTH, IPUMEHSSI METObl MOJIETUPOBAHMS, MATEMATUYECKOTO aHAJIN3A,
€CTECTBEHHOHAay4YHbIe U oOmenHxeHepHble 3Hanud. (OIK-1)
AKTYaJIbHOCTH 3aHSAITHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMU B paszelie
MaTeMaTUKa — aHAJIATHYECKas TIeOMETpUs Ha IUIOCKOCTH MU B
IIPOCTPAHCTBE.



Bonpocs! K 3aHATHIO

1. YpaBHeHue mpsiMOH € YTIIOBBIM KO3(DPHUIIMEHTOM.
2. YpaBHEeHHE MPSIMOI 3aJTaHHOM TOUYKON U YTJIOBBIM KO3 (PULIEHTOM.
3. YpaBHEHHE NPSIMOU 3aJaHHON IBYMS TOUKAMH.
4. O01iee ypaBHEHUE TIPSMOM.
5. YpaBHeHUE PAMOMN B OTPE3KaxX.
6. B3anmHoe pacrnoiokeHne JByX IPSIMBIX Ha TNIOCKOCTH

IIpuMepsI pelieHUs TUNOBBIX 32124
J{nst mpuMepa paccMOTpeTh 3a1auu 1-5 Ha cTp. 6-8, 6-8 Ha cTp. 29 u 9 Ha c1p. 30
u3 [2].

3ananus, pemaeMblie B ayIMTOPUH
[Ipennaraercs pemmts U3 [1] cnegyromue 3agauu: 86-90 Ha ctp. 30, 97-101 Ha
ctp. 30.

3aaHus I caMOCTOATEIbLHOM padoThI A0MA
[Ipennaraercs pemnts u3 [ 1] cnepyromue 3anaun: 91-96 na ctp. 30, 102-105 na
ctp. 31.

IIpakTnuyeckoe 3ansaTue Ne 8
Tema 3ansiTust «/IMHUM BTOPOro NOpsigKa»
Heab: HAYYUTHCS COCTABIATH YPABHEHUSI U CTPOUTH Ha TpadUKe OKPYKHOCTb,
AIUTHIIC.
3HaTh: YPaBHEHHsI KPUBBIX BTOPOTO MOPSAKA
YMeTb: CTPOUTH KPUBBIE BTOPOr'O MOPSAAKA
BitaneTs: BBIYMCIUTEIbHBIMU HABBIKAMU
3HaHuUA U yMeHMs, IpUoOOpeTaemMble CTYI€HTOM B pe3yJibTare 0CBOe-
HMS TeMBbI (ceMUHapa), GpopMHupyeMble KOMIIETEHIIUHM UM UX YaCTH:
- CIIOCOOEH pelaTh 3a/1a4k, OTHOCSIIUECS K MPOPECCUOHANIBHOM e TeNb-
HOCTH, IPUMEHSS METOIbl MOJEIUPOBAHMS, MAaTEMAaTUYECKOTO AHAJIN3A,
€CTECTBEHHOHAay4YHbIe U o0menHxeHepHblie 3Hanud. (OIK-1)
AKTYaJIbHOCTh 3aHSATHSI: OBJIAJICHUE HOBBIMM 3HAHMSIMU B paszzelie
MaTeMaTUKa — AaHaJIWTUYECKas TEeOMETpUsi Ha IUIOCKOCTH MU B
IPOCTPAHCTBE.

Bonpocsl k 3aHATHIO
1. OKpy>XHOCTb, JITUIIC (OTpeIeTICHIE; OCHOBHBIE 0003HAYCHMSI; KAHOHUYECKOE
ypaBHEHUE; Tpa(UK; IKCIIEHTPUCUTET ILTUTICA).
3ananus, pemaeMblie B ayIMTOPUH
[Ipennaraercs pemmuts U3 [1] cnexyronme 3agaun: 126-132 nHa crp. 33, 139-144
Ha cTp. 34, 150-155 na ctp. 35.

3aaHus I CaMOCTOATEIbLHOM padoThI J0MA
[Ipennaraercs pemwnts u3 [1] cnenyronue 3amaun: 133-137 na crp. 33, 145-149
Ha cTp. 34, 156-160 nHa cTp. 35.



IIpakTH4yeckoe 3ansitue Ne 9
Tema 3anaTus «/IuHuM BTOPOro nopsiaka»
Heab: HAyYUTHCS COCTABISATh YPABHEHUS M CTPOUTH HA Tpaduke THIEepOOTy U
napabouy.
3HaTh: YpaBHEHHsI KPUBBIX BTOPOIO MOPSIKA
YMETh: CTPOUTH KPUBBIE BTOPOTO MOPSAAKA
Bitaners: BBIYMCIUTEIbHBIMU HABBIKAMU
3HaHMsA U YMeHUs1, IpUoOOpeTaeMble CTYJAEHTOM B pe3yJbTaTe 0CBOe-
HHS TeMBbI (ceMHHapa), GpopMHpyeMble KOMIIETEHIUHM UM UX YaCTH:
- COCOOEH pelaTh 3a/1a4k, OTHOCSIINECS K NPOPECCUOHATBHOM 1A TENb-
HOCTH, IIPUMEHSS METObl MOJEIUPOBAHMS, MAaTEMAaTUYECKOTO aHAJIN3A,
€CTECTBEHHOHaY4YHbI€ U o01enHxeHepHble 3Hanus. (OIIK-1)
AKTYaJbHOCTh 3aHATHSA: OBJIAJCHHE HOBBIMU 3HAHMSMU B PA3ZEIC
MareMaTuKa — aHaJIMTUYeCKass TEeOMETpHUs Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

Bonpocsl K 3aHATHIO
1. Tunepbosia (onpeaeeHNe; OCHOBHbIE 0003HAUYCHUS; KAHOHUYECKOE ypaBHE-
HUe; rpaduK; conpsbKeHHAs TUNepO0s1a; SKCUEHTPUCUTET TUIIEPOOIIBI).
2. [Tapabona (ompeneneHue; OCHOBHbIE 0003HAYEHMsI; KAHOHUYECKOE ypaBHeE-

Hue; rpaduk).

3aganusi, pemaemMbple B Ay IUTOPUH
IIpennaraercs pemuts u3 [1] cnenyronue 3agaun: 126-132 na crp. 33, 139-144
Ha cTp. 34, 150-155 Ha ctp. 35.

3aaHus I CaMOCTOATEIbLHOM padoThl J0Ma
IIpennaraercs pemmts U3 [ 1] cnenyronme 3agaun: 133-137 Ha crp. 33, 145-149
Ha ct1p. 34, 156-160 Ha cTp. 35.

OcHoBHas JuTeEparypa:

1. Beicliag MateMaTtuka B yIpaKHEHUSX W 33/a4ax: [JJ1s CTYAEHTOB BBIC-
mux npod. yueonsix 3aBeaenuit] / I1. E. lanko, A. I'. ITonos, T. . KoxeBuu-
koBa, C. Il. [lanko. - 7-e uza. - Mocksa : ACT : Mup u O6pazoanue, 2016. -
816 c. : un., Tadu. - [pun.: c. 809-815. - ISBN 978-5-17-099894-4. - ISBN 978-
5-94666-805-7

2. IIncemennsii, . T; KoHCHEKT JIeKIMi 110 BBICIIECH MaTeMaTHKE : B 2-X
4. / JI.T. Hucemennsiit, U. 2. - 13-e u3g. - M. : AUPUC-npecc, 2019. - 256 c. :
ui. - (Beicmee o6pa3zoBanue). - ISBN 978-5-8112-6044-7

JlonoJHUTEIbHASI JIUTEPaTypa:

1. Unbun, B. A; JIuneitnas anredpa : yueOuuk / B.A. Unbun, 2.1". TTo3Hsk.
- 6-e u3z., crepeotun. - Mocksa : ®uzmatiur, 2010. - 278 c. - (Kypc Boicuen

MaTeMaTUKH U MaTeMaTudeckon 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. : Bnagoc, 2004. - 400 c. : uin. - (YaeOHuk a1 By30B). - [ pud:
Pek. MO. - bubauorp.: c. 398. - ISBN 5-691-01223-1

2 cemecTp

IIpakTuueckoe 3ansaTue Ne 1

. 0 o
Tema 3ansaTUsA «PackpbiTHE HEONPEACJIEHHOCTEH — 1 — »
o0

Heab: HAyYNTHCSA HAXOAUTH TIpeie] PYHKIIMHA B TOUKE U HA OECKOHEYHOCTH.
3HaTh: onpeaeeHus npeaena GyHKIui B TOUKe 1 Ha 0ECKOHEYHOCTH
YMeTh: HaXOAUTh TpeIenbl GYHKINN B TOUKE M Ha OECKOHEYHOCTH.
Brnagets: BEIYMCTUTENIbHBIMU HaBBIKAMU

3HAHUS M YMEHUsl, NpHOOpeTaeMble CTYI€HTOM B pe3yJibTaTe 0CBOe-
HHA TeMbl (ceMHHapa), GopMHUPyeMble KOMIETEHIIUH HJIU UX YaCTH:

- CITOCOOEH pelaTh 3a7a4M, OTHOCALIUECS K TPO(hEeCCUOHATBHOM AesTENb-
HOCTH, MPUMEHSISI METOJIbI MOJICIUPOBAHUS, MaTEMaTUUECKOTO aHaju3a, ecTe-
CTBEHHOHay4HbIE U o0nienHxeHepubie 3Hanus. (OI1K-1)

AKTYaJIbHOCTH 3aHSITUSI: OBJIAJICHUE HOBBIMH 3HAHMSIMH B pasielie
MaTeMaTHKa — MATeMAaTUYECKUI aHaJu3.

Bonpocel k 3aHATHIO
1. Onpenenenne npenena GyHkiyy B Touke mo Komm u o I'eitHe, reomerpuye-
CKHI1 CMBICI nipejienia QYHKIMU B TOUKE.
2. OnpenaesieHus: TPaBOCTOPOHHETO U JIEBOCTOPOHHETO MPEICIIOB, OMNPEICICHNUE
npezaena GyHKIUA B OECKOHEUHOCTH M €r0 T€OMETPUYECKUI CMBICIT.
3ananus, pemaeMblie B Ay IMTOPUH
[Ipennaraercsa pemmnts u3 [1] cnepyromme 3agaum: 11.19-11.20 na crp. 144,
11.23-11.25 na ctp. 145, 11.32-11.34 na ctp. 146, 11.39-11.41 na ctp. 146.
3aganus 1JIs CAMOCTOSITEJILHOM padoThI 10Ma
IIpennaraercs pemuts u3 [1] cnenyrommue 3agaum: 11.21-11.22, 11.26-11.27, na
ctp. 145, 11.35-11.38 Ha cTp. 146.

IIpakTnueckoe 3ansaTue Ne 2
Tema 3anarus «PackpbiTie Heonpeaeaennocrei 000, co—oo, 175

Ieab: HaydYUTHCS HAXOAUTH MPpeACHT (PYHKIIMM B TOUYKE U HA OCCKOHEYHOCTH.
3HaTh: onpeeneHus npeaena PyHKIui B TOUKe 1 Ha 0ECKOHEYHOCTH
YMeThb: Hax0AUTh Mpeesbl GYHKIHUA B TOYKE U HA OECKOHEYHOCTH.
BraneTs: BEIYMCIUTETFHBIMU HABBIKAMU

3HaHuA U yMeHMs, IpUoOpeTaemMble CTYJ€HTOM B pe3yJbTare 0CBOe-

HMSI TeMbl (ceMUHapa), GpopMupyeMble KOMIETEHIIUN UJIH UX YACTH:

- CITOCOOEH pelaTh 3a7a4u, OTHOCAITUECS K TPO(heCCUOHATLHOM e TENb-
HOCTH, TIPUMEHSSI METObI MOJICTTUPOBAHMSI, MATEMAaTUIECKOTO aHAJIN3a,
€CTeCTBEHHOHAy4YHbIe U o01enH)eHepHblie 3Hanus. (OIK-1)



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

Bomnpocs! k 3aHATHIO
1. IIpaBuna packpbeITus HeonpeaeaeaHocreit 0 -0, o —oo, 17,

3aganus, peuiaemMble B ayJUTOPUH
[Ipennaraercs pemuth w3 [1] cnenyromume 3agaum: 11.19-11.20 na ctp. 144,
11.23-11.25 na ctp. 145, 11.32-11.34 na ctp. 146, 11.39-11.41 na ctp. 146.
3agaHus 1J18 CaMOCTOSITeIbHOI padoThl JoMa
[Ipennaraercs pemwnts U3 [1] cnegyrommue 3agaun: 11.21-11.22, 11.26-11.27, na
ctp. 145, 11.35-11.38 Ha cTp. 146.

IIpakTnueckoe 3ansaTue Ne 3

Tema 3ansaTusa «CxemMa BbIYHCIeHHUsI MPOU3BOAHOM. IIpou3BoaHbIE OCHOB-
HBIX 2JIEMEHTAPHBIX (PYHKIUIN»

Heab: HAyYUTHCS HAXOAUTH MMPOU3BOHBIC 10 CXEME U C IMTOMOIIBIO MPABUII
nudepeHnpoBaHus U TaOIUIIBI IPOU3BOIHBIX.

3HaTh: MOHATHSI HENIPEPHIBHOCTU (DYHKIUI
YMeTh: onpenensaTh HENPEPbIBHOCTh (PYHKIIUM.
BrageTs: BEIYMCIUTEIbHBIMU HABBIKAMU

3HaHuA ¥ yMeHHs, IpUoOpeTaemMbie CTYACHTOM B pe3y/ibTare 0CBOe-
HHS TeMbI (ceMUHapa), GopMUpYyeMble KOMIIETCHIUH WJIN UX YACTH:

- CIOCOOEH pelaTh 3a7a4M, OTHOCALIUECS K TPO(heCCUOHATBHOM AesTENb-
HOCTH, IPUMEHSSI METOJIbI MOAECIUPOBAHUS, MATEMAaTUYECKOTO aHaln3a, €cTe-
CTBEHHOHayuHbIE U oOuienHxeHepublie 3Hanus. (OIIK-1)

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

Bonpocsl k 3aHATHIO
1. 3agaua o kacaTenbHOM, 3a/1a4a O TPOU3BOUTEILHOCTU TPYyAA.
2. Ilpupaiienue QyHKIMU U IpUpAIIEHUE apryMeHTa, ONpeesieHUue MpOoru3Bo/I-
HOUM (PYHKITUHU, TEOMETPUUECKUIN CMBICI TPOU3BOJIHOM, CBA3b MEXKTY HEIPEPHIB-
HOCTBIO U U (HEepeHIIUPYEMOCThIO, KyCOYHO-TTIAKNE QYHKIUH.
3. Cxema BBIYUCIIEHUS IPOU3BOJTHOM.
4. IlpaBuna nquddepenuupoBanus. [IponsBoiHas ClI0KHONW U 00paTHON (yHK-
UH.
5. TaGauiia OCHOBHBIX IPOU3BOIHBIX.

IIpuMepbI pelieHUs1 TUIIOBBIX 32124

Jlns npumepa paccMotpeTs 3a1auun 12.1 va crp. 149, 12.13 wa ctp. 150, 12.70 Ha
crp. 153 u3 [1].

3agaHusi, peuiaemMble B ayAUTOPHHU



[Ipennaraercs pemmts U3 [1] cnenyromue 3anayun: 12.2-12.6 na crp.150,12.14-
12.32 na ctp.151, 12.71-12.72 na ctp. 153.

3agaHus 118 CaMOCTOSITeIbHOI padoThl JoMa
[Ipennaraercs pemnts U3 [1] cnenyromue 3agauun: 12.7-12.12 na ctp.150,12.33-
12.38 va ctp.151, 12.73-12.75 na ctp. 153.

IIpakTuyeckoe 3ansaTue Ne 4
Tema 3ansaTus «lIpousBoanas cjoxuoi u oopaTHo pynxuuii. [lonsaTue
NMPOU3BOJAHBIX BBICHIUX MOPSAIKOB)

Henb: HayuYnTHCS HAXOAUTH MPOU3BOJIHBIE CIIOKHOM, 00paTHON HYHKIUM, TTPO-
U3BOJIHBIE BBICIIUX MOPSAKOB, BBIYUCIATH MPEEibl, MOIb3YsACh MpaBuiioM Jlo-
OUTAJIS.

3HaTh: NOHATHS HENPEPHIBHOCTH (DYHKIUI

YMeTb: onpenensiTe HeMpePbIBHOCTh (DYHKIIHA.

BrageTs: BBIYMCIUTEIbHBIMU HABBIKAMU

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

- CITOCOOEH pelaTh 3a7a4k, OTHOCALIUECS K TPO(EeCCUOHATBHOM AesATENb-
HOCTH, IPUMEHSS METOJIbl MOAEIIMPOBAHUS, MATEMATUUYECKOTO aHaln3a, €cTe-
CTBEHHOHay4HbIE U ob1ienHxeHepubie 3Hanus. (OI1K-1)

AKTYaJIbHOCTh 3aHSATHS: OBJIAJICHUE HOBBIMM 3HAHMSIMH B paszelie
MaTeMaTHKa — MATEMATHYECKUI aHaJIU3.

Bonpocsl k 3aHATHIO

1. [Tpou3BoHAs CIOXKHOUM U 00paTHOM (HYHKIIUN.
2. IIpon3BOIHBIE BBICIINX MOPSAIKOB.
3. IlpaBuiia Jlonurans.

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

3ananus, pemaeMblie B Ay IMTOPUH
[Ipennaraercs pemnts U3 [1] cnenyromme 3anaum: 12.77-12.79,12.82-12.84 na
ctp.154, 12.172-12.185 na ctp. 167.

3aganus 1JIs CAMOCTOSAATEJILHOH padoThI J0Ma

IIpennaraercs pemnts U3 [1] cneayromue 3agauun: 12.80-12.81,12.85-12.86 na
ctp.154, 12.182-12.197 na ctp. 167.

IIpakTuuyeckoe 3ansaTue Ne 5
Tema 3ansaTus: «YacTHbIe NPOU3BOAHBIC QYHKIMHA HECKOJIbKHUX NEepeMeH-

HBIX»

Ieaun: BeIpabOTKA MPAKTUIECKUX YMEHUN HAXOXKIACHUS YaCTHBIX MTPOU3-
BOAHBIX YHKIIUN HECKOJIBKHUX TIEPEMEHHBIX
3HaTh: MOHATHS HEMPEPHIBHOCTU (QYHKITUH
YMeTb: onpenensiTh HeMmpePbIBHOCTh (DYHKIIUA.
Brnaners: BBIYMCIUTENBHBIMU HaBbIKAMU



3HaHMA U YMeHHUs1, IpUoOpeTaeMble CTYAEHTOM B pe3yJibTaTe 0CBOe-
HHS TeMbl (ceMUHapa), GpopMUpYyeMble KOMIETEHIUH WIN UX YaCTH:

- coco0eH pelIaTh 3a4a4u, OTHOCSIIUECS K MPo(ecCHOHATbHOM AesITeb-
HOCTH, IPUMEHSS METOJIbl MOAEIIMPOBAHUS, MATEMATHUYECKOT0 aHan3a, €CTe-
CTBEHHOHAay4HbIe U oOmentxenepHbie 3Hanus. (OIIK-1)

AKTYaJIbHOCTh 3aHATHS: OBJIAJICHUE HOBBIMH 3HAHMSIMH B pas3felie
MaTeMaTHKa — MATEMATHYECKUIA aHaJIU3.

Bonpochl, BBIHOCHMBIE HA 00CYKIEeHHE:

1. YacTubie npupamieHus GyHKuu z=f(X;y) 1o He3aBUCUMBIM
MEPEMEHHBIM.

2. [TonHoe npupamenne byHkuu z=f(x;y).

3 YacrtHas npousBogHas pyHkunu z=f(x;y).

4. Omnpenenenue quddepeHimana.

5 [Ipumenenue auddepennmana B NpUOIMKEHHBIX BbIYHCIIE-

HUAX.

MeToanuyeckue peKoMeH aluu
[Ipy mOATrOTOBKE K 3aHSITHIO HEOOXOJIUMO BOCIIOIL30BaTHCA PEKOMEH 10~
BaHHOWU uTepatypoid. [loBropute Mmarepuain: ['n. 15. m. 15.3. —15.4 [1], T'nm. 12.
§1-§4 [2].
PaccmoTpeTs TUTIOBBIE 3aa4l C PEMICHUSIMHU, TTO3BOJISIONINE JOCTATOUYHO
MOJIHO OXBATUTh yueOHbIN MaTepuan: ['1. 15. m. 15.2. 3agaun Ne 15.27. 15.28 [2].

3apanus 11 pa3BUTHS U KOHTPOJISA BJIAIeHUs] KOMIIETEHMAMH
1. Haiitu yacTHbIE 1 NOJIHOE pUpALIEHUS JaHHOW (DYyHK-
LMY B JAHHOM TOYKE U NPH JTAHHBIX IPUPAIICHUSAX apTYMEHTOB:

1. z=x2y; Mo(1;2); Ax=0,1; Ay=-0,2.

2.2
2 2= My(232); Ax=-0,2; Ay=0,1.
Xyt =(x-y)
2. Haiitu yacTHbIe MPOW3BOAHBIC TAHHBIX (DYHKIIWNA:
1. z=2x2—xy2+3x2y—2y3+3x—4y+1.
2
2,2
2. 2= 3z=" 42 4 z=sin(x+4y).
Yy X
5.z=I X+y2.6.Z=x\/;. 7. z=xye™.
8. z=arcsin——2— . 9. z=In(x+1ny).
x4+ 2
10. z=x" +3x"y —y°. Il. z=yx+3y . 12.z:arcz‘gZ.
X
13. z=arctg(2x —y). 14. z=(1-x)". 15. z=(1+xp)".
16. z=x"y* +2xlny+x". 17. z=x" +arctg£. 18. z=x"sin y+y".

y



3. HaiiTn 3HaueHns 4aCTHBIX NMPOU3BOAHBIX NIEPBOTO I1O-

pAdKa B YKAa3aHHBIX TOYKAX!:
Loz ), 222129 By, 3. z=xfy+ =1 C(liD),
xX—y 1+ xy Vx

4. z=Inx*+y*; D(N2;1).

IIpakTuyeckoe 3ansaTue Ne 6
Tema 3ansaTUA: «HYacTHBIC NPOM3BOAHBbIC U MOJIHBbIE T (epeHIrATbL.»

Heaun: BbipaOOTKA MPAKTUYECKUX YMEHUN HAXOXKIACHUS YaCTHBIX MPOU3-
BOAHBIX U Ju(dPEepeHIInanoB BRICIIUX MOPSAIKOB (QYHKIIMI HECKOJBKHX Tepe-
MEHHBIX.

3HAaTh: MOHATHS YACTHBIX POU3BOIHBIX

YMeTh: HaXOAUTh YaCTHBIE MPOU3BOAHBIE U UG (HepeHIIMATBI BBICIITUX MO~

PAAKOB (PYHKITHI HECKOJIBKUX TMTEPEMEHHBIX.
Brnagets: BEIYMCIUTENIEHBIMU HaBBIKAMU

3HAHUS M YMEHUsl, NpHOOpeTaeMble CTY€HTOM B pe3yJibTaTe 0CBOe-
HUA TeMbl (ceMUHapa), popMHUpPyeMble KOMIETEHIIUH MJIU UX YaCTH:

- CITOCOOEH pelaTh 3a7a4M, OTHOCALIUECS K TPO(hEeCCUOHATBHOM AesATENb-
HOCTH, TIPUMEHSST METO/AbI MOJECITUPOBAHMUS, MaTEMAaTHIECKOTO aHaln3a, ecTe-
CTBEHHOHay4HbIE U o01ienHxeHepubie 3Hanus. (OI1K-1)

AKTYaJbHOCTh 3aHSITUSI: OBJIQJICHUE HOBBIMU 3HAHUSAMU B paszzeie
MaTeMaTHUKa — MaTeMaTHUECKUN aHaJu3.

Bonpochl, BBIHOCHMBIE Ha 00CyKIeHne:
1.  OmnpexneneHue 4aCTHBIX MPOU3BOIHBIX.
2. uddepenunan nepBoro nopsaka

MeToauveckue peKOMEeHIANH
[Ipn moaroToBKE K 3aHATHIO HEOOXOJUMO BOCHOJIB30BATHCS PEKOMEHI0-
BaHHOM nuteparypoil. [losroputs marepuan: ['n. 12. §6 [1].
PaccMoTpeTh TUIIOBBIE 337a4l C PELIEHUSIMHU, ITO3BOJISIOIINE IOCTATOYHO
MOJIHO OXBATUTh YU€OHBIN MaTepHall.
3agaua 1. Haiitu Bce yacTHbIE IPOM3BOAHBIE IEPBOTO MOPSAKA TSI PyHK-
mu z=x" —x'y—y’.

Oz 5

0.
Pemenue. 1) a—Zz?vc2 —2xy; —=-x"-3)’
x

o'z 0'z o'z
ox'’ ox’oy’ ox’oy’

3
3anaua 2. [l pyHKIuu z = e” HaWTH

Pemenue. 1) lubdepennupyem mo x:

aZ 3w’ azz 6
N e’ - —
o Y ;

3 4
e? - 622 90 . 0z

ox’ ryes ox’ Y " ox?

12 xy3
= e .

=Y




2) Haxonum nipyrue cMeniaHHble MPOU3BOIHBIE:

0'z 0(0z 0, o 4 8w 1w
= | S |=(e”)=9ye” +3y xe” .
ox0y oOy\ox oy

3) Mlanee o'z 0’ (0°z o( 0z
€€, = A2 2 | T AL 2 :
ox’oy’ oy’ \ ox oy \ ox’0y

Haiinem cuagana

3 2
0z 2(%} = g(yéexf) =6y%e” +3y'xe” =3y°xe” (2+ y'x).

ooy oy\ox®) oy
OxoHYaTeIbHO,

842 0 5 ol ; P 5 -
PP =5(3y xe” (2+y°x)) =3y'xe” (10+14y°x +3xy°).
3agaua 3. Haiitu d’z, eciin z = al’Cl‘gX.

X

Pemenne. 1) Haxonum nepssiit nuddepeniman:

dz=%dx+@dy:— 2y sdx+———dy.
Oox oy X +y X +y

2) [lanee oTAENBbHO CYUTAEM BTOPHIE YaCTHBIE TIPOU3BOIHBIE:

0’z B ﬁ Yy 2y
ox’ oxl x*+y*) X+
Oz o0, y | y-x
oxdy oy x*+y (P4

Oz _of x )\ 2xp

o p\x+)° (x*+y°)"

U, HAKOHEII, COCTaBJsieM BTopoit audepeniman
Jiae 2[xya’x2 +(y* = x*)dxdy — xydyz] .

(x* +y°)

IIpakTuyeckoe 3ansiTue Ne 7
Heonpenenennbiii nHTErpajg. OCHOBHbIE METO/AbI HHTETPUPOBAHMS

eaun: BripabOTKa MPAKTUYECKUX YMEHUI HAXOXKIICHUS TTEPBOOOPA3HBIX
byHK1MlA; GopMUpPOBaHUE MPAKTUYECKUX HABBIKOB HAXO0XKJICHUS HEOIIPEICIICH-
HBIX MHTETPAJIOB PA3JIUYHBIMA METOJaMH.
3Hath: OCHOBHBIE METO/bI NHTETPUPOBAHUS



YMeTh: HaX0AUTh NMEPBOOOPA3HBIE PYHKIIHIA.
Braners: BEIYHCIUTETLHBIMU HABBIKAMU

3HAHUS M YMEHUsl, NIpHOOpeTaeMble CTYI€HTOM B pe3yJibTaTe 0CBOe-
HUA TeMbl (ceMHHAapa), GopMHUPyeMble KOMIETEHIIUH MJIU UX YaCTH:

- CIOCOOEH pelaTh 3a/1a4M, OTHOCSIINUECS K MPOPECCHOHATLHON 1eATEb-
HOCTHU, TPUMEHSST METOJbI MOJETUPOBAHUS, MaTEMAaTHUYECKOTO aHallu3a, ecTe-
CTBEHHOHay4HbIE U o0nienHxeHepubie 3Hanus. (OI1K-1)

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

Bomnpocsl, BbIHOCHMBIE HA 00CYy KIeHHE:
Omnpenenenue nepBooOpa3zHoil GyHKIUU.
Omnpenenenre HEONPEIEIEHHOTO HHTETpaa.
CBONCTBa HEONPEAECICHHOTO UHTETpaa.
OCHOBHBIE METOJIbI HHTETPUPOBAHUS: HEMOCPEICTBEHHOE UHTEIPUPO-
BaHUE, UHTETPUPOBAHUE METOJIOM IOJICTAHOBKHU (3aMEHBI IEPEMEHHOM), WHTE-
TPUPOBAHUE TIO YACTAM.

b=

MeToanuyeckue peKoMeH aluu
[Ipu moaroToBKE K 3aHATHIO HEOOXOJIUMO BOCIOIB30BATHCS PEKOMEHI0-
BaHHOMU nuTeparypoil. [loBropute matepuan: ['n. 10. m. 10.1. —10.4 [1], I'n. 7.
§1-§4 [2].
PaccmoTpeTs TUTIOBBIE 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].

3amaHus Ui pa3BUTHS U KOHTPOJIA BJaIeHUs] KOMIIEeTEeHIIUSIMHI
1. Haittu nnTErpans:
1.1. Memoo nenocpedcmeennozo unmezpuposaHus

8
1) j(x2+2x+l)dx; ) Oy (Va Ya ki 4)
X X

4

1 1
[| ———=dx
4x 43
- d 4d
5) Ide; 6) [—5—s: D JH5 )
X sm” xcos“x x“+1
2
E 32dx; 9) jﬁx—zlfdx;m) [X=Lax; 11) feos3xdx;
X X 3\/?
o r 2y —
12) [le?+e 2 dx; 13) [R5-6xdx; 14) fzx—sdx; 15)
x“—=5x+7
| xdx
x2+1

1.2. Unmeepuposanue memooom noOCmanoBKu (3ameHbl nepemeHHol)



1) IL, 2) [sin®xcosxdx; 3) [e“°sinxdx; 4) je_xzxdx
x(1+Inx)

2 .
5) [Vx?+lxdx;  6) jx—dx 7) IM, 8) jex3x2dx;

3+ x3 ’ cos® x
9) j3\/x3—8x2dx; 10) j1+—]nxdx.
x

1.3. Unmeepuposanue no uacmsam

xdx

1) [xe**dx; 2) [Inxdx; 3) [arctgxdx; 4) [ ). [x* cosxdyx ;
sin~ x

6) [x’e “dx;7) [e*sinxdx; 8) [xIn(x—1)dx; 9) [xarctgxdx; 10)

[arcsin xdx; 11) Ix—d;
cos” x

IIpakTnueckoe 3ansaTue Ne 8
HuTerpupoBanue panuoHaabHbIX GyHkuMd. UHTErpHipoBanue Tpu-
ronomerpudyeckux ¢pynkuuii. UHTerpupoBanue MppaumoHajdbHbIX (QyHK-
1107071

IHenun: BbipabOTKa MPaKTUYECKUX YMEHHM MHTEIPUPOBAHUS pallMOHAIb-

HBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX (QYHKLIUM.

3HaTh: MPAaBUJIA UHTETPUPOBAHUS

YMeThb: MIHTErPUPOBATH PALIMOHAJIBHBIX, NPPAMOHATIBHBIX U TPUTOHOMET-
pUYEeCKUX QYHKIHUM.

Brnaners: BBIYMCIUTENBHBIMU HaBBIKAMU

3HaHuA U yMeHMs, NIpUoOpeTaemMbie CTYACHTOM B pe3y/ibTare 0CBOe-
HMS TeMbl (ceMUHapa), GpopMUpyeMble KOMIIETCHIUH WJIN UX YACTH:

- COCOOEH pelaTh 3a/1a4k, OTHOCSIINECS K TPOPECCUOHATBHON 1eATeb-
HOCTH, MPUMEHSS METOJbl MOJAEIUPOBAHUA, MATEMAaTUYECKOIO aHAJIN3a, €CTe-
CTBEHHOHay4HbIe U o0mienHkeHepubie 3Hanus. (OI1K-1)

AKTYaJIbHOCTh 3aHATHS: OBJIAJICHUE HOBBIMM 3HAHHMSIMH B paszzelie
MaTeMaTuKa — MaTEMaTHYECKUI aHaJIu3.

Bonpocsl, BBIHOCMMBIE HA 00CY KICHHE:

1.  Meton HeomnpeneaeHHbIX K0O3h(PUITUEHTOB.

2. OcCHOBHOW NOAXOJ K MHTETPUPOBAHUIO MPPALMOHATIb-
HBIX (DYHKIIM.

3.  HurerpupoBaHuE€ TPUTOHOMETPUYECKUX (DYHKIMI C
MOMOIIBIO PA3JIMYHBIX OJCTAHOBOK.

4.  UnTerpupoBaHUE€ TPUTOHOMETPUUECKUX (YHKLIUN C

MCIOJIb30BaHuEM (HOpMYJT TPUTOHOMETPHUH.



MeToanuyeckue peKoMeHAaluu
[Ipu moAroToBKE K 3aHATHIO HEOOXOJIUMO BOCHOJIB30BATHCS PEKOMEHI0-
BaHHOU JuTeparypoil. [loBroputs Marepuan: I'n. 10. . 10.5. — 10.7 [1], T'm. 7.
§5-§6 [2].
PaccMOTpeTh TUIIOBBIE 337a4l C PELIEHUSIMH, ITO3BOJISIOIINE IOCTATOYHO
MOJIHO OXBaTUTh yueOHbIt Matepuai: ['. 10. m. 10.4. 3agayu Ne 10.105, 10.106.
n. 10.5. 3amaum Ne 10.131.-10.132. 1. 10.10.143. — 10.145. [2].

3amaHus I pa3BUTHSA U KOHTPOJIA BJIAICHUS] KOMIIETEHIIUSIMH
1. Haiitu uHTErpaisl palluOHAIbHBIX (YHKITUI:

dx X dx x—4

D |————; 2 dx; 3 ; 4 dx ;

)Ix2+4x+5 )Ix_z ) I\/1—2)c—x2 : I("_2)()‘_3)

3x% +2x -3 (x +2)dx dx 2x+7
5) | ——dx; 6) |—F—; 7T ;8 | ————dx;
) x> —x ) Ix —2x? ) I)c3+4x ) Ixz+x—2
9) [ 25x+2 de: 10) | l1x+16 2dx; 1) [ 22x+7 dx

x“+2x+10 (x—l)(x+2) X" +x-=2

2. Haiftu unTETpalibl UppaMOHAIBHBIX (QYHKITUH:

xdx V3x+4 dx

. 3 . . S
DI ) RaxTdn 3) [t de 4) Ii/}h/}’
\/; . dx . ‘7{/} . %/; .
I O S D)™ Y )™
dx

9)] .
xV5x2 —2x+1

3. Haiitu nHTErpaibl TPUTOHOMETPUUECKUX (PYHKIUI:
3.1. Mcnonp3ys yHUBEpCAIbHYIO TPUTOHOMETPUYECKYIO ITOACTAHOBKY

x . 1-¢° 2dt
I=1g— SIn x = 5 COoSXx = 3 dx = >
2 1+¢ 1+¢ 1+¢
dx dx
1 ;0 2) | —.
)Isinx )IS+3cosx

3.2. Unrterpans BUaa ISiﬂ " xcos" xdx

sin> xdx

COS2 X

1) [sin® xcos’ xdx; 2) | . 3) [sin?3xdx; 4) [sin® xcos® xdx

3.3 NuTerpansl BUIA
jsin mx Ccos nxdx _[ COS mx COS nxdx Isin mx sin nxdx

1) [sin3x-sin Sxdx ; 2) jsin(Sx — %jcos(x + %)dx :



3) , ax . 4) [sin®xcos’ xdx; 5) [sin®xcos®xdx; 6)
4sinx +3cosx +5

[sin 2x cos Sxdx

4. HaifTu HHTETpaJIbL:

3
J3. dx4 ; I(l—sin2x)2dx; ICOS Zde; ISiIl3xsinxdx
sin x + 4 cosx

sin“ x

dx dx

| J
Vx? +2x+3 V2 +3x —2x?

OcHoBHas uTEpaTypa:
1. Briciiag maTemMaTHKa B yNPaKHEHUAX W 3a/Jadax: [ CTYJEHTOB BBICIIMX
npod. yueOHbix 3aBenennii] / I1. E. lanko, A. I'. Ilonos, T. f. KoxeBHukosa, C.
I1. Jauko. - 7-e uzn. - Mocksa : ACT : Mup u O6pa3zoBanue, 2016. - 816 c. : ui.,
TabJ1. - [Ipun.: c. 809-815. - ISBN 978-5-17-099894-4. - ISBN 978-5-94666-805-
7
2. ITucemennsiit, JI. T; KoHcekT JIeKnuii 0 BEICIICH MaTeMaTUKE : B 2-X 4. /
JI.T. IuceMennsiit, . 2. - 13-e m3x. - M. : AMPUC-nipecc, 2019. - 256 c. : ui. -
(Briciiee oopazoBanue). - ISBN 978-5-8112-6044-7

JlonoJiHUTEIbHAS JIMTEpPaTypa:

1. Unbun, B. A; JIuneiinas anredpa : yueOHuk / B.A. Unbun, 3.1, [1o3HSK. - 6-€
u31., ctepeotull. - Mocksa : ®uszmariurt, 2010. - 278 c. - (Kypc Bbicuieit mate-
MaTHKH U MaTemMaTuieckoil pusuku. Beim. 4). - http://biblioclub.ru/. - ISBN 978-
5-9221-0481-4
2. baspun, U. U. Beiciias matematuka : yueOnuk / M. U. baspun, B. JI. Matpo-
coB. - M. : Binanoc, 2004. - 400 c. : un. - (YueOnuk aJist By30B). - ['pud: Pex. MO.
- bubmuorp.: c. 398. - ISBN 5-691-01223-1

3 cemecTp

IIpakTnueckoe 3ansaTue Ne 1
Omnpenenennplii naTerpas. OcHosHass gpopmyJia HHTErPAJIbLHOTO HC-
yncjeHuss. MeToabl BBIYMCJIEHHUS ONpeleJIeHHOT0 HHTerpaJia

Heanb: BbIpabOTKAa MPAKTUUYECKUX YMEHHN MHTEIPUPOBAHUS ONpeeeH-
HOI'0 UHTErpaja.
3HaTh: MOHATHS ONPEIEICHHOTO UHTErpaJia
YMETh: BBIYUCIIATH ONPEACICHHBIA UHTErPal.
Brnaners: BBIYMCIUTENBHBIMU HaBbIKAMU
3HaHuA U yMeHHs, IpUoOOpeTaemMble CTYAEHTOM B pe3y/ibTare 0CBOe-
HMS TeMbI (ceMUHapa), GpopMupyeMble KOMIIETEHIIUHM UM UX YaCTH:
- COCOOEH peraTh 3a/1a4u, OTHOCSIINECS K MPOPECCHOHATBHOMN e TeNb-
HOCTH, NPUMEHSS METOJbl MOJAEIUPOBAHUSA, MATEMATUYECKOIO0 aHAJIN3A, €CTe-
CTBEHHOHAy4HbIe U oOmenHxenepHbie 3Hanus. (OIIK-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-JIeiOHuIa.
OCHOBHBIE METO/IBI UHTETPUPOBAHUS ONIPEAECIEHHOTO UHTETpaa.

s

MeToanyeckue peKOMeHIAUun
[Ipu moaroToBKe K 3aHATHIO HEOOXOJIUMO BOCIOJIB30BATHCS PEKOMEH/I0-
BaHHOU JuTeparypoid. [losroputs matepuan: I'n. 11. . 11.1. —11.5 [1], I'n. 8.
§§1,4,7,8, 9[2].
PaccMOTpeTh TUIIOBBIE 337]a4l C PEHIEHUSIMHU, ITO3BOJISIOIINE IOCTATOYHO
MOJIHO OXBaTUTh YueOHbId Matepual: ['n. 11. m. 11.1. 3agaum Ne 11.1. [2].

3anamzm AJIA PA3BUTHA U KOHTPOJA BJIAJICHUA KOMIIETCHIUAMUA

1. Beruuciuts onpeaeaeHHbIe HHTETPaIbI:
7Z'

2 d 3 2 3 X
1) jf (l+x)dx 2) | . 3) [x’dx; 4) j(x2+i4]dx; 5) [e3dx;
1 1+x nsm X 1 1 X 0
4
)i

4 xdx N
2d
(f)sm4xdx 7) jm 8)[ 5 9) ,f 2—x"dx; IO)I /—+lnx

n

7
2 3 e-1
11) [xcosxdx; 12) |- 13) [In(x +1)dx
0 n 0
4

IIpakTuyeckoe 3ansaTue Ne 2
Heco0cTBeHHbIE HHTETPAJIbI

Iean: BrIpabOTKA MPAKTUYECKUX YMEHUN BBIUMCICHUS HECOOCTBEHHBIX
UHTErpasoB.

3HaTh: MOHATHUS HECOOCTBEHHBIX HHTETPAJIOB.

YMeTh: BEIYUCIISATH HECOOCTBEHHBIC HHTETPAJIBI.
Branets: BEIYMCIUTENHHBIMU HaBbIKAMU

3HaHuA U yMeHMs, IpUOOpPeTaemMble CTYJ€HTOM B pe3yJibTare 0CBOe-
HHS TeMbI (ceMUHapa), GopMuUpyeMble KOMIIETEHIIUN WIN UX YACTH:

- CITOCOOEH pelaTh 3aJja4u, OTHOCAIIUECS K TPO()EeCCHOHATLHOM e Teb-
HOCTH, NPUMEHSSI METOJIbl MOJECIUPOBAHNS, MAaTEMaTUYECKOI0 aHalln3a, ecTe-
CTBEHHOHAYy4HbIE U o0mienHxeHepubie 3Hanus. (OI1K-1)

AKTYaJIbHOCTh 3aHATHS. OBJIAJICHHE HOBBIMU 3HAHHUSIMU B pas3fele
MareMaThKa — MaTEMaTUYECKUI aHaIu3.



dopma 3aHATHSA: IPAKTUYECKOE 3AHITHE

BOl'[pOCLI, BBIHOCHUMBIC HA oﬁcymeﬂne:

1. HecoOcTBeHHBIE HHTETrPaJIbl C OECKOHEYHBIMHU IIPEIETaMU HHTETPH-
pOBaHUS.

2. HecoOcTBeHHBIE MHTErpaibl OT HEOTPAHUMYEHHBIX (DyHK-
1107058

3. ["'eomeTprueckuii CMbICI HECOOCTBEHHOTO UHTETPAJIA.

4. [Tpu3Haku CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

MeToanyeckue peKOMEeHIAUuN
[Ipu moAroTOBKE K 3aHATHIO HEOOXOJIWMO BOCIOJIB30BATHCS PEKOMEHI0-
Ba"HHOM uTeparypou. [loBroputs Mmatepuan: I'n. 11.m. 11.7.[1]. T'm. 8. §11 [2].
PaccMoTpeTh TUIIOBBIE 3374l C PEHIEHUSIMHU, [TO3BOJISIOIINAE TOCTATOYHO
MIOJIHO OXBaTUTh yueOHbId MaTepuai: [, 11. m. 11.3. 3agaumn Ne 11.73. - 11.74

[2].

SaHaHI/IH AJIA PA3BUTHA U KOHTPOJIA BJIAJICHUA KOMIIETCHIUAMUA
1. BpamcanTs HeCOOCTBECHHBIN HHTCIpAal U YCTAHOBUTL €TI0 paCXOOdH-

MOCTh
© +00 00
1)Jdif . 2) Je""’“dx D FEE T B s Tasindy;
Cox? 41 Xt +2x+2 0
3
Oox +1 0 1
6) | = —dx; 7) I X ; 8) Ix——i_ldx 9) jxfnxdx.
oxt 17 e

IIpakTnueckoe 3ansaTue Ne 3
JudpepeHunanbHbIe yPABHEHHUH € Pa3ie/sIlOIUMHUCH IepeMeH-

HbBIMH

Heab: ymers pemaT IpOCTEHIINE TUIBI OOBIKHOBEHHBIX AU(hepeHu-
QJIbHBIX YPAaBHEHUH: C pa3IesSIONIMMHUCS TIEPEMEHHBIMU, OJJTHOPOIHBIE.
3HaTh: TOHATHUS MPOCTEUINNE TUITHI OOBIKHOBEHHBIX AU depeHITnaIbHbIX
YpaBHEHUN
YMeTh: yMeTh pemiaTh MPOCTEHIIME TUIBI OOBIKHOBEHHBIX nuddepeHiiu-
AJIbHBIX YPaBHECHUM.
Brnagets: BBIYMCIUTENbHBIMU HaBBIKAMU
3HaHuA U yMeHMs, IpUoOOpeTaemMble CTY€HTOM B pe3yJibTare 0CBOe-
HHA TeMbl (ceMHHapa), GopMHUPyeMble KOMIETEHIIUH TN UX YACTH:
- CITOCOOEH pelaTh 3a7a4u, OTHOCALIUECS K TPOo(heCCUOHATBLHOM AesTeNb-
HOCTH, TIPUMEHSSI METOJbl MOJEIMPOBAHUS, MATEMATUYECKOTO aHaIN3a, ecTe-
CTBEHHOHayuHbIE U oOuienHxeHepublie 3Hanus. (OI1K-1)



AKTyaJIBHOCTL 3aHATHA. OBJIAJCHHC HOBBIMH 3HAHHAMH B pasaciic
MaTeMaTHKa — MaTeMaTUUECKUI aHaJIu3.

Bomnpocekl, BBIHOCHMBIE HA 00CYXK/IeHHEe:

1. O6muii Bug nudepeHanibHOro ypaBHEHHs ¢ pa3AeSIONUMUCS TepeMEH-

HbIMU. CI0COO penieHusl.
2. Ognoponnsle nuddepeHumansHble ypaBHeHus [ nopsaka. Crnoco0 pemeHusl.
Kakue ypaBHeHuUs Ha30BeM OOBIKHOBEHHBIMU AU PepeHIINaIbHbIMU YpaBHE-
HUSAMU?
4. Yto Takoe NMopsIOK, CTEIIEHb YPABHEHUS?
UYro HazbiBaeTcs peuieHueM auddepeHunanbHoro ypasHeHnus? Kak npose-
PpUTh, YTO (DYHKLMS SABJISETCS PELICHUEM YpaBHEHUSA?
6. Kakumu OpiBaroT pemenus auddepenunaibHoro ypasaenusa? ['eometpuye-

CKMU CMBICII 3TUX PEIICHUMU.

Meroanuyeckue peKOMeH AU

[Ipu moaroToBKe K 3aHATHIO HEOOXOJIUMO BOCIOJIB30BATHCS PEKOMEHI0-
Ba”HHOM yteparypoil. [lonroroBute Mmarepuai: ['n. 12. m. 12.1 - 12.5 [1].

PaccMoTpeTh TUIIOBBIE 337a4l C PELIEHUSIMHU, MTO3BOJISIOIINE TOCTATOYHO
MOJTHO OXBAaTUTh yueOHbIN Matepuai: ['n. 8, m. 8.1. 3agaum Ne 1-15 [3], 12.29 -
12.44 [1].

Ilepen ka)abIM MPAKTUYECKUM 3aHATHEM CTYACHT U3ydaeT IIJIaH IPAKTHU-
YECKOT'0 3aHATHUS C IEPEYHEM TEM U BOIIPOCOB, CIIUCKOM JINTEPATYPhl U TOMAIll-
HUM 33J]aHUEM I10 BBIHECEHHOMY Ha NPAKTUYECKOE 3aHsATHE Marepuany. Cry-
JEHTY PEKOMEHAYETCS CIIEIyronasl CXeMa IMOArOTOBKH K IPAKTUYECKOMY 3aHsI-
THIO:

W

WD

1.mpopaboTaTh KOHCIIEKT JICKIINH;

2.MpOaHaIN3upPOBATh JIUTEPATYPy, PEKOMEHJOBAHHYIO 10 HU3y4aeMOMY
paszeny;

3.M3y4YUTh pEIICHUS TUIIOBBIX 33J1a4 10 yueOHOMY mocoouto «IIpakTukym
10 BBICIIICH MaTeMaTHKE JIJIs SKOHOMHUCTOBY;

4.pemuTh 3aJaHHbIC TOMAITHUE 3aJaHus;

5.1pu 3aTpyIHEHUSIX CHOPMYITUPOBATH BOMPOCHI K MPEITOAaBATEINO.

Jlomariaue 3aanrs He00X0IUMO BBITOJIHATH K KQXKIOMY MPAKTUYECKOMY
3aHATHIO. Perienus TUIOBBIX 3a7a4 MpUBEAeHbI B yueOHOM nocodue «IIpakTu-
KyM TI0 BBICIIIEH MaTeMaTHKE NI SKOHOMHCTOB.

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

3ananus 1 pa3BUTHS U KOHTPOJISA BJIaIeHUs] KOMIIETeHUAMM
1. TlpoBeputh, uro cienyronme QyHKIUU SBISIOTCS PELICHH-

aMH U PepeHInaIbHBIX YPaBHEHUN.
2y

_ _ 2
7—0 y=cx+c,x

! 14 2 !
a)xy'—y=0 y=cx, by Y )
B) o)y ydx+xlhxdy=0 hxhy=c

2. Pemwuts cnenyromiue nuddepeHImanbHble ypaBHEHUS

a) (x+1)3dy—(y—2)2dx=0, b) (xy+y)dx+(xy+x)dy=0.



3. HailTn yacTHBIN UHTErpaJl YpABHEHUS )’ COS X = th’ yAOBIIE-
y

TBOPSIOIINT HAYATBHOMY YCIOBHIO 1(0)=1
4. ydx+ctgxdy=0 y(—j =-1

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

IIpakTH4yeckoe 3ansitue Ne 4
JIuHelHbie TUpPepeHuraTIbLHbIC YPABHEHHS NIEPBOI0 MOPAIKA

Heab: ymMeTh HAXOAUTh PEIICHUS TUHEHHBIX MU epeHIINaTbHBIX ypaB-
HEHHMU IEPBOrO MOPSAKA METOAAMU NOJCTAHOBKHM M BapUalld IIPOU3BOJIBHOU
ITOCTOSTHHOM.

3HaTh: NOHATHS JIMHEUHBIX TU(PPEpEeHIINAIbHBIX YPAaBHEHUN MIEPBOTO MO-
psaka

YMeTh: yMEeTh HaXOAUTh PELICHUs JIMHEHHBIX UG (depeHIIHaTbHBIX YpaB-
HEHUI NIEPBOro MOPSAIAKA.

BitaneTs: BBIYMCIUTEIbHBIMU HABBIKAMU

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

- COCOOEH pelaTh 3a/1a4k, OTHOCSIINECS K MPOPECCHOHATBHOM JIeATENb-
HOCTH, IIPUMEHSS METOJbl MOJEIMPOBAHUS, MAaTEMATHYECKOIO0 aHAIN3a, €CTe-
CTBEHHOHayuHbIE U oOuienHxeHepublie 3Hanus. (OIIK-1)

AKTYaJIbHOCTh 3aHATHSA: OBJIAJICHHE HOBBIMUA 3HAHHMSMU B PA3ZIENC
MaTeMaTHKa — MaTEMAaTUYECKUI aHaAJIN3.

Bomnpocsl, BBIHOCMMBbIE HA 00CY KICHHE:
1. Pemenue nuHeitHOro MU pepeHaIbHOTO ypaBHEHUS IEPBOTO T10-
psAAKa METOAOM BapHallly MPOU3BOIBHOTO MOCTOSHHOTO.
2. Pemenue nuHenHOro 1 PepeHnanbHOro ypaBHeH!s IEPBOTO Mo-
pAKa METOAOM ITOJCTaHOBKH.

MeToauveckue peKOMeHIaluu

[Tpu moAroToBKE K 3aHATUIO HEOOXOAMMO BOCIIOJIB30BATHCSI PEKOMEHI0-
BaHHOW Juteparypoil. [lonroroBute Marepuai: ['n. 12. m. 12.6 [1].

PaccMoTpeTh TUIIOBBIE 337]a4l C PEHICHUSIMHU, MTO3BOJISIOIINE IOCTATOYHO
MOJIHO OXBAaTUTh yueOHbIN MaTepuain: I'n. 8, m. 8.1. 3amaum Ne 1-15 [2], 12.45 -
12.48 [1].

[lepen kaxabIM MPAaKTUYECKUM 3aHATUEM CTYACHT U3y4aeT IJIaH MPaKTHU-
YECKOT'0 3aHATHS C IEPEUYHEM TEM U BOIIPOCOB, CIIUCKOM JIUTEPATYPhl U IOMAIll-
HUM 33JJaHUEM I10 BBIHECEHHOMY Ha MPAKTHYECKOE 3aHsATHE Marepuainy. Cry-
JEHTY PEKOMEHAYETCS CIIEAyIoasl CXeMa IMOATOTOBKH K IPAKTUYECKOMY 3aHsI-
THUIO:

1.mpopaboTaTh KOHCTIEKT JCKIINIA;



2.MpoaHaIU3upPOBaTh JINTEPATYpPy, PEKOMEHJOBAaHHYIO IO H3y4aeMOMY
paszneiy;

3.M3y4HTb peUIeHHs TUMOBBIX 337a4 0 ydyeOHomy nocobuto «IIpaktukym
I10 BBICILIEN MAaT€MAaTUKE JIJI1 SKOHOMHUCTOBY;

4.pemuTh 3aJJaHHbIE TOMAalIHUE 3aJaHus;

5.1pu 3aTpyIHEHUSAX C(HOPMYITHPOBATH BOIPOCH K MPEIOIaBaATEIO.

JlomanHue 3ajaHusl HEOOXOIMMO BBIIOJIHATH K KaXKA0OMY IPAKTHYECKOMY
3aHATHIO. PelieHns TUNOBBIX 3a/1a4 NpUBEIEHBI B yueOHOM nocodue «IIpaktu-
KyM IO BBICILIEH MAaTEMAaTUKE JIJI1 DKOHOMHUCTOBY.

Cr0kHbI€ BOITPOCHI MOKHO BBIHECTH Ha 00CYKIEHUE HA TPAKTUUECKOE 3a-
HATHE WIM HAa NHJIWBUyaJIbHbIC KOHCYJIBTALNH.

3aganus 11 pa3BUTHS U KOHTPOJIA BJIAJJeHUs] KOMIIETeHIMAMM
1. MeTronom BapHauu Npor3BOJIBHOTO OCTOSIHHOTO PEIINTh YPABHEHHE

V' +2xy= 2xe™

2. Pemmrs METOIOM IOACTAHOBKU ' +2y = y’e”
3. Pemmts auddepeHuunansHoe ypaBaenue (x — y)ydx—x>dy =0
4. xy'=y" +x
d
5. X 2
dx x

IpakTuyeckoe 3ansaTue Ne 5
Yucaosblie psiabl. [IpU3HAKHM CXO0AMMOCTH 3HAKOMOJIOKUTEIBLHBIX PSII0B

Heab 3ausaTusi: opMUPOBAHUE YMEHUMN UCCIIEI0BATh 3HAKOIIOJIOKUTEIIbHBIE
PAIBI HA CXOJAUMOCTb.

Teopernveckue 3a1aHus
JJISl PA3BUTHSA U KOHTPOJIA BJIAJEHUS KOMIIETEHIUAMU

1. JlaiiTe onpenesneHus YMCIOBOTO psjia, odiiero uiaeHa psjaa. Kak onpene-
JIAE€TCS CyMMa YMCIIOBOTO psiga?

2. Kakoi1 psanx Ha3bIBaeTCs CXOIAIIMMCS, a Kakou pacxonsmmumes? [Ipuse-
JIATE MPUMEPHI CXOAAIIMXCS U PACXOISIIIUXCA YACIOBBIX PAIOB.
BBenute nonaTue octatka 4nucioBOro psja.

4. ChopmynupyiTe OCHOBHBIE CBOMCTBA PSIJIOB.
ChopmynupyiiTe u TOKaXUTE HEOOXOAMMOE YCIOBUE CXOIUMOCTH YUCIIO-
BOTO psija.

6. [lpuBenuTe mpuMep KaKOro-HUOYIb YHCIOBOTO psijia, AJIT KOTOPOTO BhI-
MOJTHEHO HEOOXOIMMOE YCIIOBUE CXOJIUMOCTH, HO PSIJl PACXOAUTCS.

7. Kakue goctaTouHbI€ YCIOBHS CXOJAUMOCTH YHUCIIOBBIX psiioB Bhl 3HaeTe?

CdopmynupyiiTe mpu3HAKK CPaBHEHUS 3HAKOTIOJIOKUTEIBHBIX PSIOB.



9. Korma mis uccieoBaHus YUCIOBBIX PSIIOB MOXET ObITh IPUMEHEH TPHU-
3Hak Jlamambepa? ChopmymupyiTe STOT MpU3HAK.
IMpakTnyeckue 3a1aHust
AJIsl PA3BUTHSI H KOHTPOJISI BJaJeHHs] KOMIIEeTeHIIUSIMU

3aoanusn, pewiaemvle é ayoumopuu

1. HaitauTe naThIi WieH psga a, =

2"(n+1)
© n
2. Haitgure nepBble 4eThIpE WieHa psaa > 7
n=l l+n

3. Omnpenenute pa3HOCTh MEXKIY 4-M U 2-M WiICHAMH psifa, OOUIUi WieH KOTO-

poro uMeCT BU a, = -
n:

4. Omnpenenute BU OOIIETO YJieHA psiia
1 1 1 1
+ + + + +
-2 1.2-3 1-2-3-4 1-2-3-4-5
5. IIpoBephTe, BHIMOTHAETCS I HEOOXOAMMOE YCIOBHE CXOIUMOCTH Psijia

N 2n+1 S, 2 n’ +3
a)nzz; n+1,6) ,,Z:;n ’B)anﬂ'

n=1

6. Uccnenyiire psa Ha CXOAMMOCTB C IOMOIIBIO ITEPBOTO MPU3HAKA CPABHEHUS

7. Uccnenyire paa Ha CXOAUMOCTD C IIOMOIIBIO BTOPOTO NMPU3HAKA CPABHEHUS

DI

=541 a 1n(2”+1)

23" +1

)Z

8. UccnemyiiTe ¢ momoIpio nmpu3Haka Jlamambepa nccienoBarh, CXOAATCS WIN
PaCXOIATCS PSAIBI

P )ZIO

in’ = @2n)!
3aoanus 011 camocmoamenabHoul pabonmsvl 00mMa

1 1 1 1
1. Haiinute mecToi uieH pajga —+—+—+—+
3 6 11 20

. . T
2. YKa)KI/ITe IISAThIN YJICH pﬂ,[[a an =n Sm—.
2]’1

3. BelmcIMTe CyMMY HEPBBIX IISITU WICHOB FAPMOHUYECKOTO Psjia ). — .

n=1



4. 3anuimmTe OOLIUN YiIeH psiaa

T T T 100 1000
a) tg—+2tg—+3tg—+...;0) 10+ —
) g rAE e )

5. IIpoBepbTe, BBIOIHAETCS JIM HEOOXOAUMOE YCIOBHE CXOAUMOCTH Psiia

9350 $2n Sasinin 314 L.

nl nl

6. Hccnez[yﬁTe PSA Ha CXOJAMMOCTD € MTOMOILBIO MEPBOrO MPU3HAKA CPABHEHUS

D3 T 9T

n +1 n:l(n+1)n+1 :

7. I/Iccne):[yﬁTe PSAI HA CXOIMMOCTB C IIOMOIIBIO BTOPOTO IPU3HAKA CPABHEHUS

DD

n=171"

8. HCCHGI{OB&TB C IIOMOIIBIO IIPHU3HAKA ,Z[aﬂaM6epa HCCIICA0BATh, CXOAATCA UIIN

PaACXoaATCA pAdbl

SPIETD LAFISD yeiha
n=1"- n:ln

n=1

© 2" (13 4 1)
(n+1)!

IIpakTnueckoe 3ansaTue Ne 6
3nakouepenyomuecs psaabl. [Ipusnak JlenOnnna

Hean 3anaTHA: POPMUPOBAHUE YMEHHI U HABBIKOB MCCIIEIOBATH 3HAKOIOJIO-
YKUTEIIbHBIC U 3HAKOYEPEAYIOIIUECS PSAIBIL.

Teopernueckue 3aganus
JJISL PAa3BUTUA U KOHTPOJISI BJIAJCHUS KOMIIeTCHIUAMU

1. Koraa cornacHo ¢ paaukaibHbIM IpU3HAKOM Kol CXOAMMOCTH YHCIIOBOM
PO CXOAUTCS, a KOTJa pacxoauTcs?

2. ChopmynupyiiTe MHTErpaibHBIM Mpu3Hak Komm cXOauMOCTH 3HAKOJIOXKH-
TEJIbHBIX PSIIOB.

3. Kakoil u3 pacCMOTPEHHBIX MPU3HAKOB CXOAUMOCTH 3HAKOMOJIOKUTEIbHBIX
PAZIOB ABJISIETCS CAMBIM MOIIHBIM?

4. JlaiiTe onpenelieHue CyMMbI YHCIIOBOTO Psifia.

5. Kako#t cnoco® BbIYHCIIEHHS] CyMMBI YUCJIOBOrO psiia Bbl Mokere mpensio-
KUTh.

6. JlaliTe onpenenieHue 3HAKONIEPEMEHHOTO psia.

Onpenenure 3HAKOYEPEAYIOIIMICS PSI.



8. Chopmymupyitite mpusHak JIeiOHHMIIA CXOOUMOCTH 3HAKOUEPEMYIOMIETOCS

psna.
9. Beenute onpeneneHuss aOCOMOTHO CXOASIINXCS U YCIOBHO CXOJAIIUXCS PsI-

noB. [IpuBenure npumepsl.

IIpakTH4eckue 3a1aHus
JJISl PAa3BUTHS M KOHTPOJIS BJIAJIeHUs KOMIIETEHIUSIMHU
3aoanusn, pewiaemvle ¢ ayoumopuu

1. 3anuiuTe MIECTON WieH psa, OOIMIMNA YWieH KOTOPOTo UMEET BUJL

1
— _1 l’l+1_.
(-1 »

=0 1Y 1
2. Uccnenyiite psij Z(l + —) 4—n 0 paguKaibHOMY Npu3Haky Komm.
n

n=1

3.C IIOMOIIIBIO UHTCTPAJIBHOT'O ITPU3HAKaA PICCJIGIIYﬁTC, CXOIATCA UJIN PaCXo-

JATCS PAIIBI
B) z

1 0
; 0)

4. Vccnenyiite Ha aOCOJIIOTHYIO U YCIOBHYIO CXOJAMUMOCTD CIEAYIOIIUE PSbI:

n+1
1 1 1 1 1 1_+(—1)

a)l_\/i+\/§_\/1+\/§_\/8+\/7 T+...;
o (_ n+13n o (1} -

3aoanus 01a camocmoamenabHou padomovl 00Ma

21’ +1
n’ +1

1. ccnenyiite psan Z( J 110 paguKaibHOMY Ipu3HaKy Komm.

2. C noMoUIbI0 HHTErPAIBHOTO NPU3HAKA UCCIEAYNTE, CXOIATCS WM Pacxo-

TATCS PSAIBI

o n+2 X 1
a a>0);6 ;B) > .
)nz()l’l (@>0) )nZ::l n’ ),;::1(2n+1)2—1
36

3. Haligure cymmy psiaa .
yMMYP ,Egnz_lng

4. Uccnenyiite Ha aOCOIOTHYIO M YCIOBHYIO CXOAMUMOCTbD CIEAYIOIINE PSIIbI:

R U L R T S S

—+—+.
2 2? 232425262728



IIpakTnuyeckoe 3ansarue Ne 7
Tema 3anamusn «J{BOMIHbIE HHTEIPaJIbl, IEPEX0] K MOBTOPHbIM MHTEIPa-

JIam»
Heab 3anaTus: O000LIEHNE TOHATHS ONIPEICICHHOIO UHTETpajla U BBEACHHE
MOHSTUA IBOMHOTO UHTETpaa.
Teopernueckue 3aganus
JJISA Pa3BUTHA M KOHTPOJIA BJIaJleHUS KOMIIETEHUMAMHU
1. IlpuBenure 3ana4y, IPUBOIAILYIO K IOHATHIO IBOMHOTO MHTETpaJIA.
Cdopmynupyiite onpeneneHue ABOMHOTO HHTETpaa.

Ha3zoBuTe 0CHOBHBIE CBOMCTBA IBOMHOIO MHTETpaa.

nal e

Pacckaxure, kak onpenenuTh Npeaesibl UHTETPUPOBAHUS MIPU BBIUKCIIE-
HUU JBOMHOI0 UHTETpaJIa JUIsl ClIydasi MPSMOYTOIBHOM 00J1acTH.
5. Pacckaxute, Kak ONPENEIUTh MPEACIbl UHTETPUPOBAHUS TIPU BBIYUCIIC-
HUU JBOWHOTO MHTETpAJIa JUIsl CIIydasi KpUBOJIUHEWMHON 00JacTH.
I[IpakTHyeckue 3aaHus
JJISL PAa3BUTHA U KOHTPOJISI BJIAJCHUS KOMIIETCHUSIMU
3adanusn, peuiaemvie 6 ayoumopuu

1. ITycth oOnacTe uHTErpUpoBaHus D GyHKIMH JIBYX MEPEMEHHBIX f(X,))
ONPENENSAETCS COIIACHO CIAEAYIOIEMY PUCYHKY

V) _
y=0,(x)
\
y=0;(x)

\/
a b Vx

[TepeliauTe K TOBTOPHBIM MHTETPAIaM MPH BEIYUCIICHHHA HHTETpaJIa
[[ ree.yyaxay.
D
2. Ilycts o6nacTs unTErpupoBanus D QyHKIIMM NIBYX mepeMeHHbIX f (X, )
OTIPE/IENSAETCS COTJIACHO PUCYHKY



VL ()
W (y)

=Y

IlepeiinnTe K TOBTOPHBIM UHTErPAJIaM MPH BBIYUCICHUHM UHTErPAJIa

j j F(x,y)dxdy .
D

3. [IycTb 06macTe uHTErpUpOoBaHus D GYHKIIMU JABYX IMEPpeMEHHBIX f(X,))
OTIPE/IETISICTCS COTJIACHO PUCYHKY
i
d|

o

X

!
oy

[lepelinnte K TOBTOPHBIM UHTErPAJIaM MPH BBIUUCICHUHM UHTETPAJIa

j j F(x,y)dxdy .
D

4. JInst maHHBIX MHTETPAIOB U300pa3uTe 00JaCTh MHTETPUPOBAHUS U UBMECHUTE

OPSAA0OK MHTCIPUPOBAHUSA
2 2-x 1 x? 27 sinx

a) [dx [f(x,0)dy;6) [dx[f(e,y)dy;s) [dx [f(x,y)dy;r)
-6 52 0 x° 0 0

|
4

1 A1
Idx If(x,y)dy :
0 I-x

1 V2o 2
5. I3MeHuTe NopsI0K HUHTETPUPOBAHUS J‘dyj. fdx + I dy I fdx .
0 0 1 0

3aoanus 011 camocmoamenabHoi padomovl 00Ma

1. Jl;1st maHHBIX MHTETPAJIOB N300pa3uTe 00JaCTh HHTETPUPOBAHUS U H3MEHUTE
MOPSAJIOK UHTETPUPOBAHUSA



e

1—x2 In x
[ fGe,)dy ;) [dx [ f(x,y)dy;r)
2 1 0

2 2x 1
a) [dx [ f(x,y)dy; 6) [dx
0 X -1

—V1-x
1 x?
Jax [ £ 9)dy.
0 0
1 Wy 22—y
2. I3menuTe mops0K HHTETPUPOBAHUS I dy I fdx + f dy I fdx .
0 0 1 0

IIpakTuyeckoe 3ansaTue Ne 8
/IBOMHON MHTErPaJI: 3aMeHA NePEeMEHHbIX, Mepexo/ K MOJAPHOHN cucTemMe

KOOPAMHAT, NPUJIOKEHUS
Heab 3ausaTusa: PopMUPOBAHUE YMEHUN BBIYUCIIATH IBOMHbBIC UHTEIPAJIbI U
UCIIOJIb30BATh UX JIJISl BRIUUCIIECHUSI TEOMETPUUYECKUX U (PU3UUECKUX BEITUYHUH.
Teopernueckue 3aanust
JJIS PA3BUTHSA M KOHTPOJIS BJIAJIeHUS KOMIIeTeHNUSIMH
1. Cdhopmynupyiite onpeieeHue ABOMHOrO HHTErpaa.
Ha3zoBute 0CHOBHBIE CBOMCTBA IBOMHOIO MHTETpaa.

3anumure GopmMyy 3aMEHbI IEPEMEHHBIX B IBOMHOM WHTErpalie.

el

3anuiure GopMyIly nepexoa K NoJIIPHOM CUCTEME KOOPAMHAT MPU BbI-
YUCIIEHUU JBOMHOro nHrerpaia. Korga nenecooOpa3Ho BBIIOIHATH ITY
3aMEHy"?

5. IlpuBeaure mpuMepbl NPUMEHEHHUS IBOMHBIX MHTETPAJIOB MPU BBIYUCIIEC-
HUY PA3JIMYHBIX BEJIMYUH.

IIpakTHyeckue 3a1aHus
JJISl PAa3BUTHS M KOHTPOJIS BJIAJIeHUs KOMIIETEHIUSIMHU
3aodanusa, peuiaemvie 8 ayoumopuu

1. Beruucnure:
a) [[(18x%y% +32x°y )dvdy; D:x =1,y =x°, y = Ax;
D

0) _[fyze_xy/4dxdy;D:x=0,y =2,y=x.
D

2. 3 mocobus [2], wacts 2 pemmute Homepa 30, 33, 35 (3amaun Ha 3aMeHY Tiepe-
MEHHOM B IBOMHOM MHTerpajie, Homepa 44, 47, 58, 71, 82 (3agauu Ha npuUIIOKe-
HUS JBOMHOTO MHTETpAJIA).

3aoanusn ona camocmoamenbHoll pabomvlt 0omMa



1. Beruucnure

a) Ij(36x2y2 —96x3y3)dxdy;D x=Ly zi/;,y =—x;
D

0) ”ycosxydxdy;D y=2,y=rmx=Lx=2.
D

2. 3 mocobwust [2], yacTh 2 pemmte HOMepa 31, 32, 34 (3amauu HA 3aMeHY Tepe-
MEHHOM B IBOMHOM MHTerpaiie, HoMmepa 45, 48, 57, 72, 83 (3agauu Ha IPUIIOKE-

HUSI IBOMHOTO MHTETpaa).



IIpakTH4yeckoe 3ansitue Ne 9
Tpoiinoii HHTErpaJi, BBIYUCICHUE MIyTeM Nepexoaa K NOBTOPHBIM HHTerpa-

JaMm
Hean 3anaTus: O0001IEHNE IOHATHS ONIPENECIEHHOTO UHTErpaia U BBEACHUE
IIOHATHS TPOMHOT'O UHTETPAJIA.
Teoperuuyeckue 3agaHus
AJISl PAa3BUTHS M KOHTPOJIS BJIAJIeHUs KOMIIETEHIUSIMHU

1. TlpuBenure 3amavy, IPUBOAAIILYIO K IIOHATHIO TPOMHOTO UHTETpaa.

2. JlaiiTe onpeAeneHrne TPOMHOTO UHTErpaa.

3. Pacckaxute, Kak ONpeaeanuTh Mpeieibl HHTETPUPOBAHMS TIPU BhIUKCIIE-

HHUN TpOfIHOFO HHTCI'paJia.

e

3anummrte GpopMyITy 3aMEHBI IEPEMEHHBIX B TPOMHOM HMHTETpAJIC.
IIpakTH4eckue 3agaHus
JJIS1 PA3BUTHSI M KOHTPOJIsI BJIaJIeHUsI KOMIIeTeHHsSIMH
3aoanusa, peuiaemvie 8 ayoumopuu

1 Beruucnure
”_[15()/2 +zz)dxdydz;V z=x+y,x+y=Lx=0,y=0,z=0, uzo6pazus 00-
4

JACTh UHTETPUPOBAHUS.
2. 3 mocobus [2], yacth 2 pemmte HOoMepa 101, 103, 105.
31ech U Aganee cChblIka Ha UCTOYHUK

[2] Beicuias MaremaTnKa B yIpaKHEHHAX U 3a1auax : [y4e6. mocobue] : B2 u. /I1. E.
Hanko, A. I'. ITonos, T. f. Koxesnukosa, C. I1. [lanko, Y. 2. - 7-e uza., ucnp. - M. : Mup u
O6pazoBanue, 2015. - 308 c.

3aoanus 014 camMoCmoaAmeabHou pabomol 00mMa

1. 15t maHHBIX MHTETPAJIOB M300pa3uTe 00JaCTh UHTETPUPOBAHUS U BBIUKC-
JITE UX

a) _[IJ(3x+4y)dxdydz;V:y =x,y=0,x=1;
14

6) jijyzzezxyzdxdydz;V : {x Ly=2z=1
v x=0,y=0,z=0.
OcHoBHas JuTEparTypa:

1. Briciias MaTeMaTHKa B YIPaKHEHUSIX U 3a7a4aXx: [ CTYJAECHTOB BbIC-
mux npod. yueonnix 3aBeaenuit] / I1. E. lanko, A. I'. Tlonos, T. 4. Koxes-
HukoBa, C. I1. Janko. - 7-e uzn. - Mocksa : ACT : Mup u O6pazoBanue,
2016. - 816 c. : un., Tadm. - [Tpuin.: c. 809-815. - ISBN 978-5-17-099894-4. -
ISBN 978-5-94666-805-7
2. IImcemennsii, [. T; KoHCIIEKT NEKIUi MO BBICIICH MAaTEeMaTHKE : B 2-X .
/ 1.T. TIucemennsiit, U. 2. - 13-e u3x. - M. : AUPUC-npecc, 2019. - 256 ¢. :
ui. - (Beiciiee o6pazoBanue). - ISBN 978-5-8112-6044-7



JlonoJIHUTeIbHAS JTUTepaTypa:

1. Unbun, B. A; Jlunetinas anredpa : yueonuk / B.A. Unbun, O.I'. [1o3Hsk. -
6-e u3na., crepeotun. - Mocksa : ®uzmariut, 2010. - 278 c. - (Kypc Bbic-
el MaTeMaTUKU U MateMatudeckoi pusuku. Beim. 4). - http://biblio-
club.ru/. - ISBN 978-5-9221-0481-4
2. baspuHn, U. U. Beicias matematuka : yueOnuk / U. U. baspun, B. JI.
Matpocos. - M. : Bnanoc, 2004. - 400 c. : wi. - (YueOHUK U1l BY30B). -
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BBEJEHHWE

JlaHHBIN Kypc COCOOCTBYET BOCIUTAHUIO y CTYJIEHTOB JOCTATOUYHO BBHICOKOU
MaTeMaTUYECKOU KYJIbTYPbI, IPUBUTHUIO HABBIKOB COBPEMEHHBIX BHUJIOB MaTEMaTHYE-
CKOT'O MBILUICHMS, UCIIOJIB30BAHUS MATEMATHYECKUX METOJIOB U OCHOB MaTeMaTHye-
CKOr'0 MOJEJIMPOBAHUA B MEKIUCIUIUIMHAPHBIX CBA3SAX U MPAKTUYECKOUN AEATEIBHO-
cti. Bociutanue y CTyJIeHTOB MaTeMaTHUECKON KYyJIbTYpbl BKIIOUAET B ce0s SICHOE
NOHMMaHHE HEOOXOIMMOCTH MaTEMATUYECKOM COCTaBISIONIEH B 00IIEH MOATOTOBKE
CTYJI€HTa, BBIPA0OTKY MPEACTABJICHUS O POJIM U MECTE MATEMaTUKH B COBPEMEHHOM

OUBUWIN3allMU 1 B MHpOBOﬁ KYJIBTYPC.



1. OBIIAS XAPAKTEPUCTUKA CAMOCTOSITEJIbHOMPABOTHI

CamocrostenbHas padora ctyaeHToB (CPC) - mnanupyemas yueOHasi, yaeOHO-
UCCIIeI0BaTENbCKasl, HAYYHO-UCCIIeI0BATENhCKAs paboTa CTYIEHTOB, BBITTOJIHIEMAs
BO BHEAYIUTOPHOE (ayJUTOPHOE) BpeMs M0 3aJaHUI0 U MPU METOJAUYECKOM PYKO-
BOJICTBE NPENOJABaTesl, HO 0€3 €ro HeMOCPEICTBEHHOTO Yy4acTHs (MPU YaCTHYHOM
HEIMOCPEICTBEHHOM YYaCTHH MPerogaBaTesi, OCTaBISIONEM BEAYIIYIO pOJib 32 pa-
00TOM CTYJECHTOB).

ensto CPC siBnsiercs oBiaaeHue GpyHaaMeHTaIbHBIMU 3HAHUSIMU, Ipodeccu-
OHAJIbHBIMU YMEHMSIMHU M HaBBIKAMHU JIEATEIBHOCTH MO MPO(UITIO, OTIBITOM TBOpUE-
CKOHM, HMCCJIEeIOBAaTEIbCKON aesATenbHOCTH. CamMocToATeNbHas padoTa CTYAEHTOB
CHOCOOCTBYET Pa3BUTHUIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHO-
CTH, TBOPYECKOIO MOJIX0/1a K PEUICHUIO TTPo0JieM y4eOHOTO U Mpo(heCcCHOHATBLHOTO
YPOBHSI.

B npornecce camocTosiTenbHOM pabOThl CTYAEHT IPUOOPETAET HABBIKU CaMo-
OpraHu3aliy, CAMOKOHTPOJISI, CAMOYTIPABIIEHUS, CaMOPe(IEKCHUN U CTAHOBUTCS aK-
TUBHBIM CAMOCTOATEIbHBIM CYOBEKTOM YyU€OHOM NeSTEIbHOCTH.

OcHOBHOI (OpMOI CaMOCTOSITENBHON padOThl CTY/ACHTA SIBISETCS U3YUEHUE
KOHCIIEKTa JIEKUUH, UX JIOMOJHEHUE, PEKOMEHIOBAaHHON JUTEpaTypbl, aKTUBHOE
y4acTHhe Ha MPAKTHUYECKUX U CEMHHAPCKHUX 3aHaTUsIX. Ho ms ycnemHo# yaeOHoun
NEesATEIbHOCTH, €€ MHTEHCU(UKALIMK, HEOOXOAUMO YUUTHIBATh CIEYIOUIUE CYOBEK-
TUBHBIE (DaKTOPHI:

1. 3HaHME NIKOJIBHOTO MPOTPAMMHOI0 MaTepuaia, HaIu4ue IPOYHOM CHCTEMBI
3USTHUN, HEOOXOIMMOM /ISl YCBOCHUSI OCHOBHBIX BY30BCKUX KYPCOB. ITO OCOOEHHO
BaXXHO JIJI1 MAaTEMaTUYECKUX AUCUUIUIMH. HeoOxoaumo oTnnyaTth nmpoOesbl B 3Ha-
HUSIX, 3aTPYAHSIONIME YCBOGHUE HOBOTO MaTepHalia, OT MaJIbIX CLIOCOOHOCTEH. 3a-
TpPaTUB CUJIbI HA TIPEOJIO0JICHUE ITUX MPOOEIOB, CTYACHT 00ecreyuT ce0e HopMaib-
HYIO YCIIEBA€MOCTb U TOBEPUT B CBOM CITIOCOOHOCTH.

2. Hannune ymMeHuM, HaBBIKOB YMCTBEHHOTO TPYJa:

a) yMEHHEe KOHCIIEKTUPOBATh Ha JICKIIUU U TIPH padOTe ¢ KHUTOM;



0) B1aicHHE JIOTHYECKUMU OTIEepaIusIiMU;: CpaBHEHHE, aHAIN3, CHHTE3, 0000111e-
HUE, OTIPE/ICIICHHIE TTOHATHN, TTPaBUIa CHCTEMATH3aIlUN 1 KIIaCCU(DUKAITUH.

3. Cneuunduka nmo3HaBaTeIbHBIX ICUXUYECKUX MTPOILIECCOB: BHUMAHKE, TaMSITh,
peub, HaOJII0IaTENbHOCTh, HHTEIUIEKT U MbllieHue. Caaboe pa3BUTHE KaXI0TO U3
HUX CTAHOBUTCS CEPbE3HBIM MPEMSATCTBUEM B ydeoe.

4. Xopoias paboTocnocoOHOCTb, KOTOpas 00eceurnBaeTCsi HOpMaIbHBIM (HU-
3UYECKUM COCTOSIHMEM. Beab cepbhe3Hoe yueHHe - 3T0 OOJBIION MHOTOCTOPOHHUN
U pazHooOpa3Hbiil Tpyad. Pe3ynbrar 00yueHus OlleHUBAETCSl HE KOJUYECTBOM CO00-
raeMoi nHpopMalru, a Ka4eCTBOM €€ YCBOCHHsI, YMEHHEM €€ HCII0Ib30BaTh U pas-
BUTHEM Yy c€0s1 CHOCOOHOCTHU K JaIbHEHIIIEMY CaMOCTOSITEIbHOMY 00pa30BaHUIO.

5. CootBeTcTBUME M30pAHHOU AESITEIBHOCTH, MPOodecCud WHAUBUIYAITbHBIM
cnocobHocTsIM. HeoOxonumo BeIpaboTaTh y ce0s yMEHHUE CaMOPEryJIUpOBaTh CBOE
HMOIIMOHAIIEHOE COCTOSTHUE M YCTPAHITh OOCTOSITENIbCTBA, HAPYIIAOIINE JEIOBOM
HACTPOU, MeMIarolue HaMedeHHOM padoTe.

6. OBnajzieHrEe ONTUMAJIBHBIM CTUJIEM PA0OTHI, 00ECIIEUNBAIOIIUM YCIIEX B Jie-
arenpHOCTH. YepenoBanue TpyJa u nay3 B padoTe, MeproJibl OTIbIXa, UHINBUITY-
albHO 0OOCHOBaHHAs HOpPMa MPOJOJKUTEIFHOCTA CHA, MPEANOYTCHHE BEYCPHUX
WM YTPEHHUX 3aHSATHH, CTPECCOYCTONYMBOCTH Ha AK3aMEHaX U OCOOEHHOCTH TO/I-
TOTOBKH K HUM,

7. YpoBeHb TpeOOBaHU K ceOe, onpeaessieMblil CJI0KUBIIEHCS CaMOOLIEHKOM.

AnekBaTHasi OIIEHKA 3HaHUH, TOCTOMHCTB, HEJIOCTATKOB - Ba)KHASI COCTABJISIIO-
m1asi caMOOpraHMu3aIy 4YejioBeKa, 0e3 Hee HEBO3MOXKHa YCIelHas paboTa o
yIPaBICHUIO CBOMM TOBEICHUEM, IEATEIHHOCTHIO.

OpHa 13 OCHOBHBIX OCOOCHHOCTEW OOYYEHHMS B BBICIICH IIKOJIE 3aKITHOYACTCS
B TOM, YTO TIOCTOSIHHBIN BHEITHUN KOHTPOJb 3aMEHSICTCS CAMOKOHTPOJIEM, aKTHB-
Has poJib B 00yYE€HUU MPUHAJJICKHUT YK€ HE CTOJIBKO MPEToaBaTeNi0, CKOJIBKO CTY-
JICHTY.

3Has OCHOBHBIC METOJIbl HAYYHOW OpraHWU3aIMK YMCTBEHHOTO TPY/a, MOYKHO
Py HAWMMEHBIIMX 3aTpaTaX BPEMEHM, CPEICTB U TPYJIOBBIX YCHJIUHA JOCTHYb

HaWJIy4IlINX PE3YIIbTATOB.



Bpemsi, KOTOpbIM pacrosiaraeT CTYIEHT AJsl BBIMOJIHEHUS y4eOHOro IjiaHa,
CKJIa/IbIBACTCS M3 JBYX COCTABJIIONIMX: OJIHA U3 HUX - 3TO ayAUTOpHas paboTa B
By3€ 10 PACIUCAHMIO 3aHATHH, IpyTasi - BHEAYIUTOPHAS CAMOCTOSTEIbHas padoTa.
3aaHus 1 MaTEePHUAIIBI JIJIs1 CAMOCTOSITENIbHOM pabOThI BBIIAIOTCS BO BpEeMs YI€OHBIX
3aHATUH 10 PACTIMCAHUIO, HAa ATHX K€ 3aHATHIX MPEINO0/IaBaTeNlh OCYIIECTBISAET KOH-
TPOJIb 32 CAaMOCTOSITEILHON pabOTOM, a TaKKE OKa3bIBaCT IMOMOIIb CTYJACHTaM II0
NPAaBHJIBHOM OpraHu3aluu padoThI.

UYToOB!I BRIITOJIHUT BECh 00bEM CAMOCTOSITETTLHOM pabOThI, HEOOXOTUMO 3aHHU-
MaThCs MO 3 - 5 yacoB exenHeBHO. HaunmHAaTh caMOCTOSITENbHBIE BHEAYTUTOPHBIE
3aHATHUSA CIEAYET C MEePBBIX KE JHEH cemecTpa, IPOMyIIeHHbIC THU Oy IyT MOTEPSTHBI
0€3BO3BpaTHO, KOMIIEHCUPOBATh UX IMO3/JHEE YCUJICHHBIMU 3aHATUSMU 0€3 CHMKE-
HUSl KauecTBa pabOThl U €€ MPOM3BOAMTEIHLHOCTH HEBO3MOXKHO. [lepBrie mHU ce-
MeCTpa O4eHb BaXKHBI JUIsl TOTO, YTOOBI BKJIFOUUTHCS B pabOTY, YCTAHOBUTD OTIpe/Ie-
JICHHBIH MOPSJIOK, PaBHOMEPHBIH pUTM Ha BECh ceMecTp.
PutMm B paboTe - 3T0 eKeTHEBHBIC CAMOCTOSTEIbHBIC 3aHATHS, KEJIATEIbHO B OJHU
U TE € Yachl, IPH 1EJIeCO00PA3HOM UepEIOBAHUY 3aHATUIN C IepepbhIBaMU JJI OT-
neixa. Brauane s Toro, 9T0061 OPraHU30BaTh PUTMUYHYIO paboTy, TpebdyeTcs co-
3HATEJIbHOE HampshkeHue Boyii. Kak TOJIbKO 4eOBEK BTAHYJICS B pa0dOTy, IPUHY K-
JIEHUE CHUKAETCS, BOSHUKAET MPUBBIYKA, pa00Ta CTAHOBUTCS MMOTPEOHOCTHIO.

Ecnu mopsiiok B paboTe 1 ee pUTM YCTaHOBIICHBI MPABUIIBHO, TO CTYACHT H30
JTHS B ICHb MOKET paboTaTh, HE CHUXKAasi CBOEH MPOM3BOAUTENLHOCTH U HE MTEperpy-
xas ce0s. [IpaBunbHas cMeHa OHOTO BHAa pabOTHI IPYTUM MO3BOJISIET OTABIXATh,
HE TpeKpaiasi padoThl.

Takum 00pazom, nepBas 3aja4a OpraHu3ali BHEAYTUTOPHONU CAMOCTOSITEIb-
HOM pabOTHI — ATO COCTaBICHUE PACIHCAHUSA, KOTOPOE JOKHO OTpaXKaTh BpeMs 3a-
HSATUN, UX XapakTep (TEOPETHUECKUN KypcC, MPAKTHUECKHUE 3aHATHS, TpaPUIEeCKue
paboThl, YTEHHE), IEPEPHIBBI HA 00, YKUH, OTJIBIX, COH, poe3A U T.A. Pacnncanue
HE MPEeoNpPEaeIISIET CoIepKaHusl pabOThI, €€ CoJIepKaHUE HEM30EKHO OYyIeT u3Me-

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



MIPWIOKUTH BCE YCUIIUS, YTOOBI TIOIICPKUBATH €r0 HEM3MEHHBIM (KPOME HCTIPaB-
JeHus] OIMOOK B MJIAHUPOBAHUH, KOTOPbIE MOTYT BO3HUKHYThH M3-3a HEJIOOLEHKU
o0beMa pabOoThI WIIM MEPEOLICHKHA CBOUX CHJT).

[Tpu onHOOOpa3HON paboTe YeIOBEK YTOMIISIETCS OOJIble, YeM Ipu padoTe
pasHoro xapakrepa. OJIHaKo He Bcerja 1eaecoo0pa3Ho 3aHUMAaThCsl MHOTUMU y4eo-
HBIMH JUCHUIUIMHAMU B OJIUH U TOT K€ JIEHb, TaK KaK MMPHU KAXKI0M MEePex0/ie HYKHO
BHOBB COCPEIOTOYNTh BHUMAaHHUE, YTO MOKET MPUBECTH K moTepe BpemeHu. Hanbo-
Jiee 1enecoo0pa3Ho eKEHEBHO paboTaTh He 0osiee YeM HaJ IByMs-TpeMs AUCIIH-
TUTMHAMM.

Hauunas paboTy, HE HY’)KHO CTPEMUTBCS JIeJaTh BHAYaAJIE CaMyl0 TSKEIYIO €€
4acTb, HaJI0 BBIOpAaTh UTO-HUOY b CPEAHEE 110 TPYAHOCTH, 3aT€M NepeiT K Oosiee
TpyaHOH padote. 1 HamocieqoK OCTaBUTh JETKYIO YacTh, TPEOYIOIIYIO HE CTOJIBKO
OONBIINX MHTEIJICKTYAIbHBIX YCHJIMM, CKOJBKO OMpPEAENIEHHBIX MOTOPHBIX JeH-
CTBUH (YepUyeHHE, MOCTPOCHUE IPAPUKOB U T.I1.).

CaMocTosTenbHbIE 3aHATHS MOTPEOYIOT HHTEHCHBHOTO YMCTBEHHOTO TpPYy/Aa,
KOTOPbIN HEOOXOAMMO HE TOJIBKO MPaBUILHO OPraHU30BaTh, HO U CTUMYJIUPOBATh.
[Ipu >TOM OYEHb BaXKHO yMETh MOJACPKHUBATh YCTOMYMBOE BHUMAHHE K M3ydae-
MoMy Matepuairy. BeipaboTka BHUMaHUA TpeOyeT 3HAUUTEIbHBIX BOJIEBBIX YCUITUH.
HIMeHHO MOATOMY, €Cli CTYJEHT 3aMedaeT, YTO OH 4acTO OTBJIEKAETCS BO BpEMs
CaMOCTOATENbHBIX 3aHATUH, €My HA/0 3aCTaBUTh ce0sl cocpenoTounThes. [1oao6-
HYIO NPOLIeTypy HEOOXOAUMO MPOIETIBIBATH TOCTOSIHHO, TaK KaK 3TO SIBISETCS Tpe-
HHUPOBKOW BHUMaHHS. Y CTOMYMBOE BHUMAHUE MOSBIISIETCS TOT 1A, KOTJA YEIIOBEK OT-
HOCHTCS K JIeJTy C HHTEPECOM.

Crnenyer mpaBUJILHO OPTaHU30BATh CBOM 3aHATHS 10 BpeMeHu: 50 MUHYT - pa-
0orta, 5-10 MUHYT - IepepbIB; nmocie 3 yacoB padoThI nepepsiB - 20-25 munyT. UHaye
HapacTarolee yTOMJICHUE IOBJEYET HEYCTOMYMBOCTH BHMMaHMsA. OYeHb cCylile-
CTBEHHBIM (haKTOPOM, BIIMSIONIMM Ha TIOBBIIIEHUE YMCTBEHHON pabOTOCIIOCOOHO-
CTH, SIBIISIFOTCS CUCTEMATHUECKUE 3aHATUS (U3MUECKON KylIbTypoil. Opranu3amms
aKTUBHOTO OTJIbIXA MIPEeIyCMaTpUBAET YepeOBaHNEe YMCTBEHHON U (DU3UIECKOM Jie-

ATEJIBHOCTH, YTO MOJIHOCThIO BOCCTAHABIMBAET pabOTOCIIOCOOHOCTD YEIOBEKA.



2. ILIAH - TPA®UKBBIIIOJHEHUSICAMOCTOSATEJABHOMN
PABOTDBI

Buabl n conepxanne camocTosITe/IbHON PadoThI cTyleHTa U (POPMBbI KOHTPOJISI

TexHosornyeckas KapTa caMoCTOSAITe/ILHOM padoThI CTyIeHTA

Kon Htorosslit CpenctBau | OObem
pean3yeMo MPOAYKT TEXHOJIOTMM | YacoB
5 Bun nesarensHOCTH CaMOCTOSITEIILHO OILICHKH
KOMIIETCHIIN CTYJEHTOB i paboTHI
5
1 cemecTp

OIIK-1 N3ydenue nureparypsl Koncnekr CobecenoBanu | 13,5
mo TemMaM Ne 1 — 2 e

OIIK-1 [ToaroroBka K JEKIUAM Koncnekr Onpoc 13,5

OIIK-1 IToaroTroBka k NuauBnnyanbH 3ammura 13,5
MPaAKTUYECKOMY bIC 3aJaHUs WHJIUBUAYaJIbH
3aHSATHIO BIX 3aJaHUI

OIIK-1 IloaroroBska k NunuBuayanbH 3amura 13,5
KOHTPOJIbHOM paboTe bIC 3aJaHMs WHIMBUIyaJIbH

BIX 3aJaHUMN
Hroro 3a 1 cemecTp | 54
2 cemecTp

OIIK-1 N3yuenue nureparypsl Koncnekr CobGecenoBanu | 18
o TemaM Ne 3— 6 e

OIIK-1 IToaroroBka K JIEKIUAM Kouncnekrt Onpoc 18

OIIK-1 IToaroroBka x NuauBunyansH 3ammura 18
MPAKTUYECKOMY bIC 3aJaHMS VHIWBUTYyaJIb
3aHSITHUIO HBIX 3aJaHuN

OIIK-1 IToaroroBka K 3K3aMeHy Bonpockr n DK3aMeH 30

3aJ1a49u
HNroro 3a 2 cemectp | 84
3 cemecTp

OIIK-1 N3ydeHnue nureparypsl Koncnekr CobecenoBan 8
mo TemaM Ne 6— 10 ne

OIIK-1 IToaroroBka K JEKIIUAM Kouncnekrt Onpoc 8

OIIK-1 IToaroroBska k NuauBuayanbHbI 3ammura 8
MPAKTUYECKOMY 3aHSITHIO ¢ 3aJIaHus WH]JIUBUIYAJTb




HBIX 3aJaHui

OIIK-1 [ToaroTtoBka K 3K3aMeHY Bomnpocsl u DK3aMeH 30
3aJlayu

HNroro 3a 3 cemectp | 54

Hroro | 192

Heo0xoaumbie pekOMEHJaluU 0 MPOBEICHUIO MPAKTUUYECKUX 3aHATUN OT-

Pa’KCHBI B MCTOI[I/I‘{CCKHX YKa3aHUAX I IIPAKTHYICCKHUX pa60T 110 JUCHHIIIIMHC

«Marematuka» s ctyaeHToB Hanpasienus 21.03.01 Hedrerazosoe neno- [Dmek-

TpOHHBIN pecypc], 2023 .

3. KOHTPOJIBHBIE TOYKHU U BUJAbI OTYETHOCTH 11O HUM
Cpoxu BbIIOJN- KonnuectBo
Nen/n | Bun nedarenbHOCTH CTYACHTOB HeHMs GaAIIOB
1 cemectp
1 KonTponbhas pabora rmo teme «CrucTeMsl Jin- 5 Henens 20
HEWHBIX YPAaBHEHUI»
KonTponbHas padora 1o teme «AHaIUTHYE- 17 nenens 35
2 CKasi FeOMETPHS Ha IJIOCKOCTHU U B TPOCTPAH-
CTBE»
Hroro 3a 1 cemectp: 55
Wroro: 55
2 cemecTp
1 Kontponbnass pabora no teme «lIpenenst 4 nenens 15
(byHKUIUH OHOHN epeMeHHON»
Koutponbnas padota nmo teme «Iuddepen- 10 nenenst 20
2 UpoBaHUe (YHKUUH OJHON M HECKOJIBKUX
NEPEMEHHBIX)»
3 KonTponbhast pabora no teme «Heomnpene- 17 nenens 20
JICHHBIH HHTErpam
Wroro 3a 2 cemectp: 55
Wroro: 55
3 cemecTp
1 KonrtponbHas pabora no reme «Auddepen- 6 Hexens 15
[[UAJIbHBIE YPABHEHUSI»
) KonrponbHas pabora no teme «YucioBsle 11 Hexens 20
PAIBDY
3 KonrponbHas pabota no reme «KpaTHblie UH- 17 Hesens 20
Terpaibh»
Hroro 3a 3 cemecTp: 55
Hroro: 55




4, SAJAHUA JJISA CAMOCTOATEJBHOI'O PEHIEHUSA

CamocrositesbHas padora Ne 1
Tema: «31eMeHThI BEKTOPHOH, JINHEWHON anre0psbl
U aHATUTUYECKOU FEOMETPUM»
1 —10. JlaHbl KOOpAMHATHI BEPIUUMH TUpaMuabl A, A», Az, A4. HaliTu:
1) yron mexay pedbpom A1A4 u rpanblo A1A2A3;
2) moniaab rpanu 414,43,
3) oObeM nupamuabl;
4) ypaBHEHUE TUIOCKOCTU A1A42A3;
5) ypaBHEHHsI U JUIMHY BBICOTBHI, OIYIIEHHOW W3 BEPIIMHBI A4 Ha TpPaHb
A142A43 , a TaKKe KOOPAUHATHI TOUKH NIEPECECUEHUS BBICOTHI C TNIOCKOCTBIO A 1424 3.
Crnenatpb uyepTex.
L Ar(4:2;5), A2(0,7;2),A3(0;2;7), Asa(1;5;0).
A1 (4;4;10), A2(4;10;2), A3(2;8;4), A4(9;6;4).
A1 (4;6;5), A2(6;9;4), As(2;10;10), As(7;5;9).
A1 (3;5:4), A2 (8;7;4), As(5,10;4), As(4,7:8).
A1 (105 6;6), A2 (-2;8;2), A3(6;8;9), As(7;10;3)
A1 (158:2), A2(5;2;6), As(5;7;4), As(4;10;9) .
A1 (6;6;5), A2(4;9;5), As(4;6;11), A4(6;9;3).
A1 (7:2;2), A2 (557;7), As(5:35 1), Aa(2;357) .
A1 (8;6;4), Ay (10;5;5), A3(5;6;8), As(8;10;7).
A1 (7;7;3), A2 (6;5;8), A3(3;5;8), Ax(8;4;1).

A S A S

p—
e

11. IIpsamsie 2x+y-1 = 0 u 4x-y-11=0 ABisrOTCS CTOPOHAMHU TPEYTOJIBHUKA, &
touka P(1; 2) — Toukoil nepeceyeHuss TpeTbeil CTOPOHBI C BHICOTOM, OMYIIIEHHON Ha
Hee. CocTaBUTh ypaBHEHUE TPETheN CTOPOHBI. CleNnaTh 4epTexK.

12. Ilpsamas 5x-3y+4 = 0 SBISE€TCA OHOM U3 CTOPOH TPEYTOJIbHUKA, a IPSIMBbIE
4x-3y+2 = 0 u 7x+2y-13 = 0 ero BeicoraMu. COCTaBUTh ypPaBHEHUS ABYX APYIHX

CTOpPOH TpeyroibHuKa. ClenaTh 4epTex.



13. Touku A (3; -1) u B (4; 0) sBisitoTCsl BepIIMHAMH TPEYTOJIbHUKA, & TOUKA
D (2; 1) - Touko# nepeceuenus ero Meauad. CoOCTaBUTh YPaBHEHHUE BBICOTHI, OITy-
LICHHOW M3 TpeTbel CTOpOHBI. CenaTh YepTexK.

14. Ilpsamblie 3x-4y+17 = 0 u 4x-y-12 = 0 gBAAIOTCS CTOPOHAMU MTAPATIIEIO-
rpamma, a Touka P (2; 7) — Toukoii nepeceuenust ero quaroHaneid. CocTaBUTh ypas-
HEHUs JBYX IPYIUMX CTOPOH Hapauienorpamma. Crenarts 4epTex.

15. IIpsamsrie x-2y+10 = 0 u 7x+y-5 = 0 ABISAIOTCS CTOPOHAMM TPEYTOJIbHUKA,
aTouka D (1; 3) — Touxoii nepeceyenus ero meauad. COCTaBUTh ypaBHEHHUE TPETHEH
cTopoHbl. ClienaTh 4YepTex.

16. IIpsimbie 5x-3y+14 = 0 u 5x-3y-20 = 0 sgBASAIOTCS CTOPOHAMH pomoOa, a
npsamas x-4y-4 = 0 — ero nuaroHaspro. CoCTaBUTh YPABHEHMS IBYX JAPYTHX CTOPOH
pombOa. CrenaTp 4epTex.

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

18. HaiiT KoOOpAMHATHI TOYKHU, CAMMETPUYHOM TOUKE A (5; 2) OTHOCUTENBHO
npsmoit x+3y-1=0. Coenatp yepTex.

19. Ilpsmeie x-3y+3=0 u 3x+5y+9=0 ABIAIOTCS CTOPOHAMM MAPAIIIENO-
rpamma, a Touka P (34 —1) — Toukoii nmepeceyeHus: ero nuaronaneid. CocTaBUTh
YpaBHEHUS ABYX APYIMX CTOPOH napaienorpamma. Caenarb 4epTex.

20. Touku A (4; 5) u C (2; -1) siBIsArOTCS ABYMSI IPOTUBOIOJIOKHBIMH BEPIIH-
HaMu pombOa, a mpsimasi x-y+1=0 — oxHO# U3 ero cropoH. COCTaBUTh ypaBHEHUS

OCTaJbHBIX CTOPOH pomba. Caenats 4epTex.
21-30. Jlausl Bexktopsl d(a,,ay,a;), b(b,b,,b,), &lc,c,.c;) d(d,.d,.d;) B
HEKOTOpOM 6asmce. ITokasars, uTo BekTophl 4,D,C obpasyror 6Gasuc, a Takxe

HaWTH KOOPAUHATEI BEKTOpa c_l; B 9TOM Oasuce.
21. a(1,2:3), b(—13;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. d(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), &(53:1), d(24;20:6).
26. da(1;7;3), b(3:4;2;), &(4:8;5), d(7;32;14).
27. a(;-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. d(7:2;1), b(4:3;5), &(3:4:-2), d(2;—5:—13).

31-40. Jlana marpuna A. Haiitn matpuiry A o6parnyro gannoit. Cuenats

IPOBEPKY, BEIMUCIMB IIPpou3BeaeHne A - Al .

4 -3 2 I 1 2
31. A=|2 5 -3 32. A=|2 -1 2
5 6 =2 4 1 4
2 -1 -1 3 4 2
33. A=|3 4 =2 34. A= -1 -3
3 -2 4 I 5 1
2 -1 -1 3 4 2
35. A=|3 4 =2 36. A=|2 -1 -3
3 -2 4 I 5 1
1 1 -1 1 -4 =2
37. A=|8 3 -6 38. A=|3 1 1
4 1 -3 3 =5 -6

— N A

7
39. A={4 O 11 40. A=|5 1
2



41 — 50. ITpumeHsist MeTO UCKIIIOUEHUsI HeU3BEeCTHRIX (MeToj ["aycca), pe-

[IUTh CUCTEMY JTUHEHHBIX YpaBHEHUMH.

41.

43.

45.

47.

49.

X, +2x, =3x, +x, =2,
2x, —x, +2x, =1,

3x, —x, +2x, +x, =3,

3x, +x, +x, +3x, =2.

X, —x, +2x, +3x, =4,
X, —2x,+x,=-1, 14
2x, —3x, + x, —x, =3,
2x, —2x, — x, =-3.
(2x, —x, +x, —2x, =—1,
2x, +3x, —2x,—x, =1,
46.
x, —3x, +2x, =1,
4x, —3x, — 2x, +3x, =0.
X, —2x,+x, =3,
2x, —x, +3x, = 2x, =-1, 18,
X, —2x,—x,=2,
x, +x, —4x, =1.
3x, +x, = 2x, +x, =2,
2x, = 3x, +x, +2x, =3, 50

X, —2x, +x, =-1,

3x, = 5x, + 2x, + 2x, =-3.

CamocrosiTesibHas padora Ne2

2x, = 2x, +x, —x, =3,
X, —2x,+x,=2,

3x, +x, —2x, +x, =4,

4x, +x, —4x;, +2x, =6.
x, —2x, +3x, —x, =4,
2x -x, +3x, =-1,

-2x,=0,

1

3x, +2x,

5x, +2x, —x; +x, =1.

3x, —x, +2x, +x, =2,

2x, —x, +3x, =4,

X, —2x, +x, =-3,

4x, —3x, +2x, +2x, =0.

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

X

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; «BBesieHrue B MaTeMaTHUYCCKUM aHAIN3.

HpomBonga;[ H €C IPHUIIOKCHU

1 — 10. Haiitu npenensl pyHKIMI, HE MOIB3YSACh TpaBuiioM Jlomurans.



2 2
1. a) hmM : 6)hm3x;¢
x> 3% + x+4 =2 2x°—x—6
_ . 1—cos6x
6) lim—= Vx ; e) lm_———;
=4 J6x+1-5 =0 1 —cos4x
) _|_1 . 22X +15x+2
> a) thx X 6) lim X S5x 25;
e 2xP 4 x—3" =5 5—4x—x
V9 +x —+/9— X . sin3x +sin5x
¢) lim 2 Im :
x—0 x +6x x>0 6x
. 3-2x—x" . 4%’ +7x+3
9 X +4x+1 / > Oxt 4 x—1"
3x-3 10x
8) =1 /8 +x =3 2) x—=0] —cos x
2 2
L a) hmw, 5)hm3xz—$2
o 3x% +x+4 =2 2x"—x—6
\/5 x—/3+x 3xtgx
8) 1 9 Z) hn% . 9 s
> x — x2 =0 sin” x
2x* +x— 4 5x—x*—4
5. lim 6 —
Cl) X—>00 3+x 4x ) x—>4 x2—2X_8
VT+x—=7-x : xtgx
lim ; lim ;
¢ 5% 2 = | —Ccosx
) xP=Tx+1 . x'—=2x+8
-9 o 3yt 4 x 437 / =>20x? 4 5x+2’
. NA+x—4- X COS X — COS’
8) lim 2) lim 2 ’
x—=0 3x +x x—0 4x
3x* +5x+4 3x* —2x-1
[ 2x —x+1" = x?—4x+3’
VxP-7-3 4x°

6)]39}

x> —4x

> — .,
) x>0] —cos4dx



8. a)
6)
9. a
0)
10. a)
6)

C2x —2x+1

=0 3t +4x+2°

3x—-3
Im —;
S8+ x-3
’ 5—2x—3x2;

e x? 4 x 43

A

=4 X716

. x*=3x+4

o 2y +5x—1
2x

lim ;
o 04 xr—vi0—x 2 it

6—x—x° .
0 L3 sx—3
. 8x°
2) hmT;
0 smn° Sx
. =1
) S a1
. te’3x
2) hmg 5
x—0 10x2
o x?+2x-8
0) 1613 §—x*

lim x*ctg’3x;

11 —20. 3agana ¢pysnkius y=f(x). Y CTaHOBUTD, SABISCTCS JU JaHHAS QYHKIUS

HeIpepbIBHOM. B ciyuae pa3pbiBa QyHKIMU B HEKOTOPOM TOUKE HAWTH €€ MPEeeIIbl

CJIEBa M CIIpaBa, KJIACCU(UUUPOBATh XapakTep paspbiBa. [locTpouts cxeMaTnyHo

rpaduk QyHKIIUH.

1. f(x)=
2. f(x)=
3. f(x)=
14, f(0)=

x+4, x<-1,

42, —-1<x<l,

2x, x>1.

xX+2, x<—1,

x+1, —-l<x<l,

—x+3, x>1.

—X, x<0,
~(x-1)°, 0<x<l,
x—3, x=>2.
cos X, x<0,
x*+1, 0<x<l,

X, x>1.



—X, x<0,
15. f(x)=4x7, 0<x<2,
x+1, x>2
—X, x<0,
16. f(x)=<sinx, O<x<r,
x—=2, X>T.
—(x+1), x<—1,
17, S =1 (x+1)’, -1<x<0,
X, x> 0.
—x?, x <0,
f(x)=1 tgx 0<x<Z
18. &% =
2, x>—
—2x, x <0,
19. f(X)Z x2+1, O<x<l1,
2, x>1.
—2x, x<0,
b0,  S=4Vx,  0<x<4,
1, x4,
dy

21 —30. Haittu npou3BOaHBIE I CleAYIMMUX QyHKIHH.
X
21. 0) y=lnctg§;
6)x=2t"+t,y=Int.
X \/72 25 X
22a) y= 5 25—-x" + ?arccosg; 6) y=exp(ctg2x);

-t 247
2 2

g X



23 e, 6 50)1;
.oa) Y 6 113’ ) y=arcciglexp(5x)];
B) X =sin23t, y=cos23t .

f l—cos3
24. a)yzln(x+ x2+1) 6)y:ﬂ‘

9
1+ cos3x

) x=t"+2t y=¢~+5t.

[..2
al +1+arccosL2; 0) y:(x—l)exp(le
x

25. a) y=
X

8) x=t—Insint, y=t+Incost.
1 )
26. a) V= Ectgzx +In sin x; 6) ¥ =exp(cos3x) .

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

6) x=F¢-1£, y=2.

8) x=tgt, V=

2
ctg 3x

28. a) y=Incos2x—Insin2x; 6) Y =2 ;

6) x=cost, y=sin’t.

29 a) y:aI'CCOS?; 6) y:mctg11x+2 ;
X

6) x =3sint, y = 3cos’t.

_ tg3x B ctgzx
3

) 1
30, a) Yy +lhsinx; 6) y=x exp(—j;

X
6) x=2t—-F, y=2F.
31 —40. Haiitu muddepenunan GpyHKUUHA.

f l1—cos3
31. a)y:]n(x+ x2+l) 6))/:—(:0S al

9
1+ cos3x

[ .2
al Jrl+arccosiz; 6) y:(x—l)exp(xz)
X

32, a) y=



33.a) y_tg_x C‘fg +Insinx; 6) y=x exp(lj;
3 2 X

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

25
35. a) y :%VZS—xZ +7arccos§; 0) y=exp(ctg2x);

x—1
36.a) y—arccos—+1, 6) y=hcigdx+2 ;
X

37. a¢) y= ln(\/;—\/x—2)+ VX —2x; 6) y = 3xexp(-x?);

ct 3x
38. @) y=Incos2x—Insin2x; 6) YV = 2%

1 )
39.a) y= Ectg2x+hlsm X, 6) y=exp(cos3x) .

1 -3
6 x+3

41 — 51. Meronamu auddepeHIuanbHOr0 UCYUCICHUS: a) UCCIEA0BATh

40. a) Y= 0) y=arcctgexp(5x)]

byakuuo y = f(x) U mO pe3yibTaraM HCCIEAOBaHUS TMOCTPOUTH €€ Trpaduk;

0) HalTM HAaUMEHBIIIee M HAanOOJIbIIIee 3HAUCHUS (PYHKIIMHM Ha OTpe3ke [a; b].

B 4x

41. a) VY A+ x 6)[-3;3].
_x2—1

42. a) VY 2l o)[-1;1].

43. a) Y 2l 0)[-2;2].
_x2—5

44. a) Y T 3 0)[-2;2].
_2—4x2

45. a) ¥ —1—4x2’ 0)[1;4].

46. a) y=(x-De"", g [0;1].



47. @) V=70 6)[1;9].
1

48. a) y =er, 6)[-1:11.

49. a) y=xe*, 6) [-2;2].
x2_

50. a)y=x2+9, 0)[-2;2].

CamocrositenibHasi padora Ne3

Tema: «HeonpeneneHHbli 1 onpeeIeHHbIA HHTETPAIbI.

Huddepenunanbabie ypaBHeHUs. DyHKINN HECKOJIBKUX EPEMEHHBIX

1 — 10. Haiftu HeonipeieieHHbIE UHTETpaIbL. B cityyasx a), 6) pe3yabTat npo-
BepuTh AU dHepeHITupOBaHUEM.

1.

a) jewszx sin 2xdx; 0) jxarctgxdx,
d Vx+1
by )
2.
2
a) J‘ﬁ, 0) _[ex ln(l+ex)dx;
xdx dx
‘) -[x3+8’ 2 -[sinxcosx’
3.
a) JA\/)IC%L):, 0) jx2xdx;
- X
(5x+6)dx dx .



j dx _
Y sin” x(2ctgx+1)’

o j dx

X —xt+2x-2’

J- sin 2xdx
% 5—cos2x’
(x—1)dx
§) '[x3 —2x%+x’
cosxdx
% I sin” x ,

arcsin xdx
a) J- [—1 — x2 )
j xdx _
6 xt 52 +6°
arcigx
@) I x*+1 a,
xdx
¢ I x*—81’
I cos xdx
% 38+ 3sin x

J- X arccos x

% 1—x? »
J‘x+3\/l+xdx.
2 Vx+1 ’

6) Ix arccosldx;

x — 1 dx
2) J‘(\(/;_z)i);ixT;

6) jxln(xz +1)dx;

I Yx+5
1+3x+5

2) dx;

0) J.xcos 2xdx

J~ dx .
2 cosx+3sinx
6) Ixhzxdx;



2
—1
% Ixic+;j2 -4 &
10.
a) j—v3+xlnxdx;
(x3 +x)dx
§) J’x4 +5x2 46

(X-I-IX\/_ )

2) I

J_+1 ’
2 .
6) Ix sin 3xdx;
dx
2 J.sinx+2(:0sx+1’

11-20. BpauciauTh OnpeiesieHHbIE HHTETPAJIBI.

11. | xsin xdx;
tInx

o

15. J.sin2xcoszxdx.
0
7 dx

PR .
) SIn X + COS X
1

dx
19. '([x2+x+1.

1
12. jxarctgxdx.
0
J‘ Sx+1
Ox +2x+1
2
16. I\/;hxdx
1

1

18. Ix]n(l + x)d.

0

J% xdx

0 \/1—X4 .

20.

21 - 31. Haittu pemenust nuddepeHimaibHbIX YPaBHEHHH IEPBOTO MOPSIJIKa,

YAOBJICTBOPAIOIMIUEC YKAa3aHHBIM Ha4aJIbHBIM YCJIIOBUSIM. C)ICJ'I&TB ITPOBCPKY.

21 a)2x+2xy* ++2—x7y' =0,

0) x.y'-y= xer .
B)y" -3y -dy=e,

22.

0) y'ctgx—y =cosx.ctgx.

B) y'-6y +9y=x+1,

»(0) =
a)xy +xe*—y=0, y(1)=1.

y(1)=0,

0,y (0)=-1

y0) =1, y(0)=0.



23. a) 20xdx — 3ydy = 3x*ydy — 5x)?dx, y(1)=1.

, X+
6) y =2,
xX=y

B)Y'+9y' =x-2, y(0)=-2, y(0)=1.
24. a) xy' =yIn(y/x), y(l)=e.
0) x.)'+y=sin2x.
B) y' -2y + 10y=sin3x, y(0)=1, y' (0)=1
25. a)3(x2y+y)dy +9+3°dx=0, y(0)=0.
0) ¥’ —x* +xy—y* =0, y(1)=0.
B)Yy' +y -6y=2e* y(0)=0, y (0)=2.
26. a) xy'+0)y=x+1, p(1)=0.
6) x)' =y.(ny—Inx), 1) =e.

B) Y/ +dy=x% y(0)=-1, y'(0)=0.
27. a) y'cosx=(y+ l)sinx, 1(0)=0.

, 2 e
0) y-=y=—.
X X

B)y' -3y =cos2x, y(0)=3, y(0)=1.
28. a) xy' —y=yx"+y?,1(1)=0.

0) x)/'+y=Inx.

B) y''- 4y’' + 4y = 2sin3x, y(0) =0, y' (0)=-1.
29. a) y' —yx=x* »(1)=0.

0) X’y =x"+xy+)°.

B) y'+4y' +5y=4¢*, y(0)=2, y' (0)=0.
30. a) '+ ycosx Z%sin 2x,1(0)=0 .

, 3
0) y—=y=x.
x

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

31 —40. Haiitu HauOoJiblliee 1 HAUMEHbLIEE 3HaYEHUsT PYHKIIMU



z =1 (X; y) B orpannueHHoi 3aMKkHyTOM 06mactu D. O6nacts D nzobpazuts

Ha YepTeKe.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

z=x>—y*+3xy+7;
z=x>+2y*-1;
z=3-X*—Xy—y?;
z=X>+y +x-y;

z = x> +2xy +2y?;
z=3x*-3xy+y*+1;
z=5+2xy—x*;
z=x>-2xy—y*+x;
z=x>—xy—-2;

z=x>+xy+3y?*;

2<x<2, 2<y<L2.
Dx2-2,y>2-2, x+ty<4,

: xZ1l,y=2-1, x+l2>y.

D:

D

D

D: x>21, y>2-1, x+y<2.
D: -1<x<1, -1<y<3.

D: x>-1, y>2-1, x+y<I1.
D: -1<y<4-x%

D: x<£0, y<1, x+y+22>0.
D: 4x*-4 <y <1.

D: -1<x<1, -1<y<1.

41 — 50. Hansl: dyHKuus Tpex nepeMeHnbix U = f (x, y, z) , Touka My (Xo;

Yo; Zo) ¥ BEKTOp a (ai, ay,, a3) . Halitu: 1) grad u B Touke My; 2) IpOU3BOJIHYIO B

TOYKe M IO HaNpaBJICHUIO BEKTOpA d .

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

u=x>-2y+4z;

u=In|3x* -2y + z|;

X
U=+2x-y+z;

z
u= ;

X+y
u=In|10-x>-y’-7|;

u=qx>+y>+z%
u=x"+ 22 + 2 ;
u=+3x+4y+z°;

u=1In|l2-x>—y" +z|;

My (1;-2;1); d(-1;2;2).

Mo (1;1;0); @ (0;4;3).
Mo (1;1;2); @ (-3;0; 4).
Mo (1;2;2); d (3; 0; -4) .
Mo (2;2;1); d(1;-2;2).
My(2;2; 1); G (-4;0;3) .
My (3;4;0); d (2;-1;2).
Mo (-132;1)5 @ (0; 6; 8) .
Mo (3;4;0); @ (2;2;-1).

Mo (15 15 -5) 5 @ (3; 0; -4) .
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