PaGouasi nporpaMma TUCHUILTHHBI (MOYJIs) « BpIciasi MaTeMaTHKA», BKJIIOYAas
OlIEHOYHbI€ MAaTEePHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce

OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH

YHuBepcallbHbIE - -
OobmenpodeccruoHansHbIC Du3UKo-MaTeMaTHYeCKas u OIIK-4. CnocobeH IUTaHUPOBATH
KOMIIBIOTEPHAS TPAMOTHOCTD TIpU | pabOTHI XUMHYECKOH
pelIeHny 3agau HanpaBJeHHOCTH, oOpabaTbiBaTh |
npodeccroHaNnbHON HMHTEPIPETUPOBATH MOJIy4E€HHBIE
ACATCIIBHOCTHU PE3YyIbTAThI C HUCITIOJIb30BAHUEM
TEOPETUYECKUX 3HAHUM 51
MPAaKTUIECKUX HABBIKOB PEIICHUS
MaTeMaTHYeCKuX W  (PU3UUECKUX

3a1a4
[IpodeccronanbHble - -

1.2. KomnereHUUM W MHAMKATOPbI HX JAOCTH:KEHHMs, (POPMHPYEMBIX IHCHMILIMHOMN
(Moay/1eM) B mpouecce 0CBOeHHsI 00pa30BaTeIbHON MPOrpaMMbl

Kox Kon
HHINKATOpa Conep:kaHue HHIUKATOPAa KOMIETEHIIUU
KOMIEeTeHIIMH
KOMIIeTeHIIu I
OIIK-4 OIIK-4.1 Hcnonp3yer 0a30BBle MaTeMaTHdyeckne © (OU3WUECKHE TOHATHI U

NIPUHLIUIIBL, 3aKOHBI M METOZBI MATEMaTHKH U (PU3UKH NPH IUTAHUPOBAHUN
paboT XMMHUYECKOH HAIPaBJICHHOCTH

OIIK-4.2 OOpabarbiBaeT  MOJYYEHHbIE  PE3yJbTaThl  C  HCHOJIb30BaHUEM
TEOPETHYECKUX  3HAHWM W NPAKTHYECKUX  HABBIKOB  PELICHHS
MaTEeMaTHYECKUX U (PU3NIECKUX 3a/1a4

OIIK-4.3 WnaTepnpetupyer pe3yIBTATHI XUMHYECKIX HaOIIONCHNH c
WCIIOJIb30BaHUEM 3aKOHOB M METOJIOB MAaTEMAaTHKH M (PU3UKH

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJIIO0)
Henap wu3yyeHuss AUCHMILVIMHBI (MOAyJsi) — (GOPMUPOBAHHE MaTEMaTHUECKOH KYJbTYpbI
CTYJICHTOB, OBJIAZICHUE COBPEMEHHBIM  allapaToM MaTeMaTUKW U1 JajbHeHIero
UCTIOJNB30BaHUSI B JIDYTHX O0OJAcTAX eCTECTBEHHOHAYYHOTO 3HAHUS W JTUCIHILIMHAX
€CTECTBEHHOHAYYHOT'O COJIEPYKaHUs, MOATOTOBKA K U3yUEHHIO U MPUMEHEHHIO MAaTeMaTHUYECKUX
METOJIOB B MPO(PecCHOHATBHON NEeATENIbHOCTH, K CAaMOCTOSITEIbHOMY H3yUYEHHUIO T€X pa3JieoB
MaTeMaTHKH, KOTOpble MOIYT MOTpeOOBaTbCci  JOMOJHHUTENbHO B  INPAKTHYECKOW U
HCCIIEAOBATENIbCKON paboTe; (popMuUpoBaHHME HABBIKOB HCIOJb30BAaHUS MaTEMaTHYECKUX
METOJIOB U OCHOB MaTeMaTHYECKOT0 MOJICIMPOBAHUS B IPAKTUYECKON JEATEIbHOCTH U HAYYHOH
pabore.
B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJIS) 00yYaroIuiics JOHKEH
3HATh:
® TIpUEMBI UCCIIEIOBAaHMS U PEIICHUS] MaTeMaTHYeCcKH (popMann30BaHHBIX 3a/1a4;
e MaTeMaTHYeCKHE METObl, HUCIOJIb3yeMble s cOopa, oOpaOOTKM M aHajdu3a JaHHBIX,
HEOOXOIUMBIX IS PEIICHHS MTOCTABICHHBIX SKOHOMUYECKUX 33]1a4;
yMeThb:
e BBIOMpaTh pecypchl JUIs TOMCKAa HWH(POpPMalUU, HEOOXOAMMOM [uii pelleHus
IIOCTaBJIEHHOH 33134y,
® HaXOJUTh, KPUTUIECCKH aHATM3HPOBATH, COMOCTABIIATh, CHCTEMAaTU3UPOBATh M 0000MIaTh
0o0HapyXeHHYIO HH(POPMAIIHIO, HEOOXOIUMYIO JIJIsl PEIICHUS TOCTABJICHHOH 3a1a4H;
® BBISIBISITh CHCTEMHBIE CBSI3M M OTHOIICHUS MEXAY HW3yYaeMbIMH SIBICHHUSMH,
nporeccaMu U/ nin 00bEKTaMHU Ha OCHOBE MPUHSTOM Mapa urMel
® [IPUMEHSTh MAaTEMAaTHUYECKUE METOJIbI /ISl PELICHUS TPAKTUYECKUX 3a/1a4;




CTPOUTb MATCMATHYCCKUC MOJCINU IPUKIAJIHBIX 3KOHOMHWYCCKHX 3a/la4 M HCCICA0BATb

3TH MOJIETIH;

BJIAJeTh:

METOJaMM MAaTCMaTU4YCCKOI'O aHaliru3a,

DKOHOMHUKE;

JUHEHHOU  anreOpsl,

MNPpUMCHACMBIMH B

HaBbIKaMU THPUMCEHCHHUA COBPEMCHHOI'0O MAaTEMAaTUYCCKOTO HWHCTPYMCHTApUA I

pPEeIICHUS SKOHOMUYCCKHUX 3aa4;

MAaTE€MaTUYCCKUMU MCTOAaMU PCEIICHHA THUIIOBBIX OPraHU3allMOHHO-YITPABICHYCCKUX

3a;ad.

2. O0beMm, CTPYKTYpA U cOiepKaHUe JUCUMIINHBI (MO1YJIs1)
2.1. O0beM JUCHUILIHHBI (MOYJIs1)

2.2. TeMbI

Buowt yueonoi pabomut Dopmut 00yuenusn
Ounan
OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHHUITBI/TaChI 10/360
KoHTakTHas padora: 224
3aHATHSA JIEKIIMOHHOT'O THIIA 112
3aHATUS CEMUHAPCKOro TUIA 112
KoncyabTanuu 0
IIpoMe:kyTOUHASI aTTeCTAINS 9K3aMeH, 3a4eT ¢
OLICHKOM
CamocrosiTesannas padora (CP) 136

(pa3mesbl) AUCHMILIHHBI

Ounasa ¢hopma odyuenusn

(MoayJasi) ¢ YyKa3aHMeM OTBeIE€HHOr0 Ha HHMX
KOJIH4eCcTBa 4acoB 1o (popmam 00pa3oBaTeIbHOM 1esITeIbHOCTH

Buapbl yuedHoii padoTsl (B yacax)
Ne | HaumeHoBaHne TeM Konrakruas pagora
3ausaTus
n/n | (pa3neJioB) 3aHsATHA CEMHHAPCKOr0 THIIA CP
JIEKIIHOHHOT0 THIIA
J Hnble 113 C JIP Hnble

1. OJNIeMEHTBI JTMHEHHOM 14 0 14 0 0 0 17
anreOpbl

2. DIIeMEHTBI 14 0 14 0 0 0 17
AHAJTUTUYECKOU
TCOMETPHUH

3. DneMEeHTHI 14 0 14 0 0 0 17
MaTEeMaTHYECKOTO
aHam3a

4. Jduddepennmansaoe 14 0 14 0 0 0 17
HCUHCIICHUE

5. HuTerpansaoe 14 0 14 0 0 0 17
HCYUHUCIICHHUE

6. DyHKIIH 14 0 14 0 0 0 17
HECKOJIBKUX
MIEPEMEHHBIX

7. Juddepennnansusie 14 0 14 0 0 0 17
u pa3HOCTHBIE
ypaBHCHHS

8. Pappr 14 0 14 0 0 0 17

Ipumeuanus:

JI — nexuum, I13 — npakruueckue 3anatus, C — cemunapsl, JIP — mabopatopusie padots, CP — camocTosTensHast

pabora.

2.3. Coaep:xanne MUCUMILIMHBI (MOXYJIsl), CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3jaejaM) U
BU/JaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

Ne
n/n

HaumeHnoBaHue TeM (pa3jiesioB)

Copnep:xanue JIEKIUOHHOIO Kypca

1.

OneMeHTH IMHEHHOM asreOphl

BekTops! 1 aelictBust ¢ HUMU. JInHeWHOe MpoCTpaHCTBO. MaTpuusl u
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nerctBusA ¢ HUMH. OTIpenenuTeny: NOHATHE, CBOICTBA, IIPUMEHEHHE.
CucTeMbl TMHEHHBIX YpaBHEHUH: TIOHSATHE, BUBI, METOJIbI PEIICHHIMA.
JluHeiHBIe omepaToOpsl U OCUCTBUSA ¢ HUMHU. KBampaTHdaHbie POPMBL:
TIOHSITUS U BUJBL.

3J1€eMEHTBI AHAJINTHYECKOH

TreOMETPHUHU

JIMHMKM Ha IIOCKOCTH. KpI/IBbIe BTOpOI'o Irnopsaka: MOHATUEC, BU/bI,
Hpe06pa30BaHI/m. pr[MI)Ie JIMHUU U TNIOCKOCTHU B IPOCTPAHCTBC.

DJI€EMEHTBI
aHanmsa

MATCMaTHYCCKOI'O

MHOXeCTBO: TMOHATHUEC, BHUJbI, ONCpald HAJA HHUMH. q)yHKHI/II/Il
TMOHATHUE, BUABI, ITPUMCHCHUEC. Hepeuenm: OnpeAciIcHue, BHUIDI,
TIPUMEHEHHE. HemnpepsiBHOCTR byHKIIH: OTIpeieTICHIE,
CBOMCTBA,ITPHUMEHEHHE.

JuddepenunansHoe ncuuciaeHue

[powsBomHass (yHKIWH: OIpE/ICIICHAE, CBOWCTBA, MPUMCHCHUS.
CpoiictBa muddepeHIUpyeMbIX (YHKIMHA: OCHOBHBIC TEOPHH U
npaBwia. MccremoBanue — (QYHKIMHA ¢ TOMOIIBIO  HEPBOM
npou3BofHOM. MccnenmoBanne (yHKIMIA C TOMOIIBIO  BTOPOI
MIPOU3BOJHOM.

HurerpanbHOE UCUUCTIEHUE

Mertoabl nHTETpUpOBaHus. VIHTErprupoBaHue pariiOHATIBHBIX APOOCH.

HuterpupoBanue HApPaOHATEHBIX (HyHKITHIA.
WnterpupoBanue TpuroHOMeTprdeckux (GyHKuiA. OnpeneneHHBII
UHTCTpAI. T[OHSATHE, CBOMCTBA, mpuMeHeHHe. HecoOCTBeHHbBIC
MHTErpaJibl: MOHSITHE, BUJIbI, CBOMCTBA

q)yHKLII/II/I HCCKOJBKHX

IIepPEMEHHBIX

q)yHKHI/IH MHOI'UX TCPEMCHHBIX: ITOHATHUE, CBOfICTBa, TIPUMCHCHUE.
YacTHble NnpupamcHuss W YaCTHBIC T[IPOU3BOAHBLIC: TIIOHATHUE U
cBoiicta. [TonHBIE MIpHpaIeHus 1 MOTHEIH AuddepeHIna: MoHITHE
Y CBOMCTBO. DKCTPEMYM: ITOHATHUE U CBOMCTBA.

JuddepeHnmanpHbie u
Pa3HOCTHBIC YpaBHEHUS

JuddepeHunansiple  ypaBHEHHsST NEpBOro IOpsaKa: IOHSTHE,
cBoiicTBa, npuMeHeHus. JuddepeHumanibHple ypaBHEHNS! BTOPOTO U
BBICIIIET0 TOPSAKOB: MOHSTHE, CBOWCTBA, MpUMeHeHHe. Pa3HOCTHBIE
YpaBHEHMS: IOHATHE, CBOICTBA, IPUMEHEHHE.

Panwr

UYucnossle psabL: MIOHSATHE, CBOIICTBa, [IPUMEHEHUE.
OyHKIMOHAIIBHBIE DPsIbI: MOHATHE, CBOICTBA, NMpPUMEHEHHE. Psnbl
Thiinopa u MaknopeHa: onpefiesieHue, CBOMCTBA, IPUMEHEHHE.

Copep:xaHue 3aHATHI CEMUHAPCKOI0 THIIA

HaunmeHnoBanue Tem (pa3iesioB)

Tun Coaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA

DeMeHTHI THHEWHOW anreOphl

113 [poGemb! 11151 00CYKIOCHHSA:

Bekrtops! 1 1elicTBYSI C HUMMU.

JIuHelHOE MPOCTPaHCTBO.

Martpulibl ¥ AEUCTBUS C HUMHU.

OnpenenuTeny: NOHITHE, CBOUCTBA, IPIMEHEHHE.
Cucrembl THHEHHBIX ypaBHEHWi: MOHATHE, BHIBI, METOIBI
pelIeHuH.

JIunelinble onepaTropel U JEUCTBUS C HUMHU.
KBanparmunbie GOpMBI: TOHATHS U BHIBL.

Pemenne 3agau:

JIelicTBUS ¢ BEKTOpaMH.

JeiicTBus ¢ MaTpuLamu.

IIpumeneHue onpenenurenei.

Pemenue cucreM JIMHENHBIX ypaBHEHUM.

JleficTBUS ¢ TMHEWHBIMU OTIEpaTOPAMH.

[TpuMeHeHne IIeMEHTOB JIMHEHHOM anreOpbl B 9KOHOMUKE.

DIeMEHTBI AHAJINTHYECKOH

TeoOMEeTpHH

113 [poGemb! 111 00CYKICHS:
JIMHUM Ha TITOCKOCTH.
Kpussie BTOPOrO
peoOpa3oBaHusL.
[IpsiMble TMHUY U TIJIOCKOCTH B ITPOCTPAHCTBE.

Pemenne 3amau:

Merton KOOpaMHAT Ha TIOCKOCTH.

[psimMast B NekapTOBBIX KOOpAWHATAX.

YcnoBus mapauieTbHOCTH | IePIICHIUKYIIPHOCTH MPSIMBIX
Ha TUTOCKOCTH.

Kpusbie BToporo nopsijka.
[IpeoOpazoBanne  ypaBHEHHH

HopsiaKa: IIOHATHUC, BH/IbI,

BTOPOrO  IOpsAKa K
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KaHOHHYIECKOMY BHILY.
ITnockocTs.
[IpsiMast TUHKS B IPOCTPAHCTBE.

DIeMEHTHI MaTeMaTHYECKOTO 113 [poGemb! 11151 00CYKIOCHHSA:
aHanmu3a MHOXeCTBO: OHSTHE, BUIbL, OIIEPalliH HAJl HUMH.
OyHKIMN: TOHATHE, BUJIBI, IPHMEHEHHE.
Ilepenensl: onpeneneHne, BUABL, IPUMEHEHHE.
HenpepbiBHOCTh  (yHKIMM:  OmNpenesieHHe, CBOMCTBA,
MPHMEHEHHE.
Pemenne 3anau:
Onepanuy HaJt MHO>KECTBAMU.
OCHOBHBIC 3JIEMEHTAPHBIC (PYHKIUH U UX TPAPHKH.
Beruucienue npenenoB NepeMEHHBIX BEIMYMH W (DYHKIUHA
OJIHOM IIEpEMEHHOM.
HenpepbiBHbIe (QYHKIUH.
JuddepenunanbHoe nCUUCTICHUE I13 | [pobGnemsl st 00CyKACHNUS:
[MpomsBomuass ~ (yHKIMM:  ONpeAeieHHWe,  CBOWCTBA,
MPHUMEHEHUSL.
CaoiictBa  juddepeHimpyemMbx  (QYHKINH:  OCHOBHBIC
TEOpPHH U NPaBHIIA.
HccnenoBanue GpyHKIMI € TOMOIIBIO TIEPBOl IPOM3BOJHOM.
HccnenoBanue GpyHKIMI ¢ TOMOLIBIO BTOPOH MPOU3BOIHOM.
Juddepenuuan GpyHKIMM.
Pemenue 3anay:
[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHHA.
[TpownsBoHEIE CTIOKHON 1 00PaTHOH (QYHKITHIA.
[Tpon3BoHbIE BEICIINX MOPSIIKOB.
[MpuroxeHue TPON3BOAHON K UCCIIEIOBAHUIO (DYHKITHIA.
MuTerpanbHOE HCUUCTIEHUE 113 ITpoGiieMBb!I 17151 00CYKICHHS:
MeTo/bl THTETPHPOBAHHSI.
WuTerpupoBanre parMoHaIbHBIX IPOOeH.
WnTterpupoBanie HppanvoHaIbHBIX (yHKITHH.
WHTerpupoBaHye TPUrOHOMETPHUECKUX (DYHKIIIH.
OnpeneneHHbIi HHTErpal: TIOHATHE, CBOWCTBA,
NPUMEHECHHE.
HecobOcTBeHHbIE MHTETpaIIBI: IOHATHE, BUIbI, CBOHCTBA
Pemenue 3anay:
WHTerpabl OT OCHOBHBIX (DyHKIIHH.
Hcrnonp30BaHNE METOJOB WHTETPUPOBAHMS IJISI  CIIydas
HEOoTpe/IeTICHHBIX HHTETPAJIOB.
Beruncnenye onpeneneHHbIX HHTETPAIoB.
Beruncnenne HecOOCTBEHHBIX HHTETPAJIOB.
OyHKIMH HECKOJIBKUX 113 [poGiieMb!I 17151 00CYKICHUS:
TIepEeMEHHBIX OyHKIMS MHOTHX TIEPEMEHHBIX: TOHSATHE, CBOICTBA,
NPUMEHEHHE.
YacTHble NpUpaIeHus ¥ YacTHbIE TPOM3BOHBIE: TTOHSTHE 1
CBOMCTBA.
ITonHble mpuparienust 1 NONHbIA AnddepeHman: noxusTue
U CBOMCTBO.
OKCTpeMyM: MOHSTHE 1 CBOICTBA.
Pemenne 3agau:
OyHKIMN HECKOIBKUX IEPEMEHHBIX.
BeruncieHne 4acTHBIX TPOM3BOIHBIX (PYHKIIMU HECKOJILKHX
TIEPEMEHHBIX.
Haxoxnenne nomxoro mudgepenimana st GyHKIAN ABYX
U TPEX MEPEMEHHBIX.
JlokasbHbIH 9KCTPEMYM ¢$yHKIMH HECKOJIBKUX
TIEPEMEHHBIX.
Hduddepennnanbabie " I13 | [pobGnems! aist 06Cy)KACHNUS:

PAa3HOCTHBIC YPaBHCHUA

JuddepeHunansiple  ypaBHEHHS — II€PBOTO  IMOpPSIKa:
MOHSATHE, CBOWCTBA, TPUMEHEHHSL.
JuddepeHuranpHple  ypaBHEHUS] BTOPOrO M BBICIIETO
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MOPSIIKOB: MOHATHE, CBOWCTBA, TPUMEHEHHE.

Pa3zHOCTHBIE ypaBHEHUS: IOHSITUE, CBOMCTBA, IPUMEHEHHUE.
Pemrenue 3amauq:

Pemenne  muddepeHIaNbHBIX — YpaBHEHHH  IIEPBOTO
HopsiaKa.

Pemenne nuHeWHBIX  mud¢depeHnnanbHBIX  YpaBHEHUH
BTOPOT'0 TIOpsIIKa C TIOCTOSIHHBIMHU KO3 QuIImeHTamu.
PenieHne THIOBBIX Pa3HOCTHBIX YPABHEHUIL.

8. | Panmer 113 [TpoGemb! i1 00CYKIOCHHA:

UucnoBsble psIbl: TOHATHE, CBOMCTBA, IPUMEHEHHE.
OyHKIMOHATIBHBIE PSI/IBI: TIOHSTHE, CBOWCTBA, IPUMEHEHHE.
Paner Toitmopa m MakiopeHa: onpeneneHue, CBOICTBA,
IIPUMEHEHUE.

Pemenne 3anau:

JlelicTBus ¢ psamu.

Pa3noxxeHue B psijt 21IeMEHTapHBIX (QYHKLMNA

HccnenoBanue psiioB Ha CXOIUMOCTb.

Pasnoxenue Gyakmi B psim MakiopeHa.

CojaepikaHue caMOCTOSATEIbHOI padoThl

Ne CopnepixaHue caMOCTOSITe/ILHOI padoThI
i HanmenoBanue Tem (pa3aesnos)

1. | DnemeHTHI TMHEHHOH anreOpsI Crnemuduyeckie  CBOWCTBa  OMEpallii  YMHOXEHHMS — MaTpHIL.
MartpudHast Mozenb OamaHcoBOro aHanmm3a. JIuHeWHass Monenb
oOMeHa (MaTpU4Has MOJIENb MEXK/IyHAPOIHOM TOPrOBIIH).

2. | DneMeHTHI aHanuTuueckoi | IlpunokeHus MeTona KOOpPAMHAT Ha IJIOCKOCTH. YacTHeIe ciydau

TeOMETPHUH o0mero ypaBHEHHs IUTOCKOCTH. LlumuHIpHUYecKre MOBEpXHOCTH.
IToBepxHocTH BpameHns. KaHoHHYeCKHe ypaBHEHHUsSI MOBEpXHOCTEH
BTOPOT'O TIOPSIIKA.

3. | DnemenTs maremarndeckoro | UmcnoBele — MHOXecTBa.  KommuiekcHble — wmcma.  UmcnoBble

aHaim3a MOCJIEI0BATENBHOCTH.

4. | duddepennpanpHoe HCUUCICHUE [TpousBonHbIE BBICHIMX IIOPSIKOB OT SIBHO 33JIaHHBIX (DYHKIMI.
[Tpou3sBoHbIE BBICIIMX IMOPSAKOB OT HESBHO 3aJaHHBIX (QyHKIHMIL.
[TpousBomHble BBICIIMX TOPSAKOB OT  (YHKUMH, 3aJaHHBIX
napamerprdeckd. [Ipunoxenne anddepeHImanIb-HOro NCUUCICHUS K
T€OMETPHH.

5. | HHTerpanbHoe UcUuCIeHue I'eomeTpudeckue NpunokeHus onpeneeHHoro uurerpana. [nomans
I0CKOH purypsl. O6beM Tena BpateHus. JUiHa Jyru KpHBOH.

6. | OyHKIMH Heckonbkux | DyHkimu Tpex u Oonee nepemeHHbIX. [Ipon3BopHas mo ayre u 1o

MEePEMEHHBIX HampaBieHHo. [pageHT U ero CBsA3b C TPOHM3BOJHOM IO
HanpasieHnto. KacatenbHast IIIOCKOCTh M HOPMaJlb K IIOBEPXHOCTH.
7. | HubdepeHnmansHbie n | duddepenimansapie ypaBHEHNS BBICIINX TOPSAKOB. OcoObIe
pa3sHOCTHBIE ypaBHEHHS pemenns.  [nddepenimansaple  ypaBHEHHs, HE pa3pelleHHbIE
OTHOCHTEIILHO TPOU3BOIHOM.

8. | Pansr IIpumenenue  psiioB B MPHOJIMKEHHBIX BBIUHCIICHUSX.
[MpubmmkeHHoe BbrMMCIeHHE 3HaueHUd Qynkiwmil. [IpubmkeHHoe
BBIYMCIICHHE WHTerpaioB. VHTerpupoBanue auddepeHmanibHbIX
YPaBHEHHUI.

3. OnleHOYHbIE MATEPUHAJBbI AJsi TNPOBEJIEHUS] TeKYUIero KOHTPOJsl YCNeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAMH 00y4aKOMIUXCS M0 JUCHUILIHHE (MOAYJII0)
[lo nucuumnnuzHe (MOIYJIO) MPEILyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa
OCBOEHHUS:
® TEKYyIIM KOHTPOJIb YCIIEBAEMOCTH;
® MPOMEXYTOYHAs aTTECTAIMs 00YUAIOIIUXCS TI0 TUCHIUTLITHHE (MOIYITIO).
3.1. OueHoyHble MaTepHAJbl JIA INPOBeJIeHUS TeKylleill aTrrecTalud MO JAUCHUILIHHE

(MoayJ110)
Ne | Kontposampyemble TeMbl (pa3/esibl) HaumeHoBaHUe OLIECHOYHOIO CpeaCTBA
n/n
1. | DnemeHTHI THHEWHON anreOphI YCTHBIH o1poc, KeHCHI, KOHTPOJIbHas paboTa, TeCT.
2. | DneMeHTbl aHaJIUTHYECKON reOMEeTpUU YcTHBIN onpoc, KeHChI, KOHTPOJIbHAs pa0oTa, TeCT.




DJIeMEHThI MATEMATHYECKOTO aHaI1u3a

YCTHBIH o1poc, KeHChI, KOHTPOJIbHAS padoTa, TECT.

4. | duddepennpanpHoe HCUUCICHTE YcTHBIH 01poc, KeHChl, KOHTPOIbHAs paboTa, TeCT.
5. | HUHTerpanpHOe NCUUCIEHNE YCTHEIH 0Mpoc, KeHCHI, KOHTPOJIbHAs paboTa, TeCT.
6. | OyHKINH HECKOIBKUX HEPEMEHHBIX YCTHBIH ornpoc, KeHChI, KOHTPOJIbHAS padoTa, TECT.
7. | Auddepenunanbabie 1 pa3HOCTHBIE ypaBHEHMS YcTHBIH 01poc, KeHCHl, KOHTPOIbHAs paboTa, TeCT.
8. | Psnpr YCTHBIH onpoc, KEHUCHI, KOHTPOJIbHAs padoTa, TECT.

3.1.1 TunoBble KOHTPOJIbHBIE 32]aHUS WM WHbIE MAaTePHAJIbl, HEO0OX0AUMBbIE JJIsl OIleHKH
3HAHM, YMeHM i, HABBIKOB M (WJIH) ONbITA IeATEJbHOCTH B MPOLIECCe TEKYLIEro KOHTPOJIS
ycreBaeMoCTH
YcTHbIM onpoc

Ne
n/n

KouTpoaupyembie TeMbI

(pa3aenl)

Bomnpocsl k onnpocy

1

OneMeHTH! IMHEHHOH areOphl

N —

— =000

—_—O

12.

13.
14. 3HaKOONIPEICICHHOCTh KBaIPaTUIHOH (hOPMEI.

Marpuus! 1 ux Bugsl. Onepanuy HaJ MaTpULAMU.
Brruucnenue onpenenureneil KBaIpaTHBIX MaTPHILL
1, 2 u 3-TO IOPSAIKOB.
MuHop U anredpanyeckoe JIOTOTHEHNE 3JIeMEHTa
MAaTpHILIBIL.
Teopema Jlammaca. CBoiicTBa OIpemeTUTENCH,
BBITEKaroIue u3 TeopeMsl Jlamnaca.
OO0parHast maTpuna. HeoOxonmumoe 1 10CTaTouHoe
YCIIOBUE CYILIECTBOBAHUS OOPAaTHOM MaTPHILIbI.
TeopeMa 0 paHre MaTpuLpbl.
Merton obpatHoit MaTpunbl peuenus CJIAY.
Meton Kpamepa pemenus CJIAY.
Merton 'aycca pemenns CJIAY.
. Teopema Kponexepa Kanemmu.
. Cucrembl OJTHOPOAHBIX YpaBHEHHUH.
@yHIaMeHTalbHAasi CUCTEMA PELICHUM.
CoOcTBEeHHBIE BEKTOPHI H COOCTBEHHBIC 3HAYCHUS
JIMHEWHOTO OTIepaTopa.
Ksagparnaasie GopMEL.

DJIeMEHTBI
TEOMETPUHN

aHAJIUTHYECKOU

—

. T'unepbona u napadona.
. YpaBHEHUE IIOCKOCTH U MPSIMOM B IIPOCTPAHCTRBE.
. IlpoctparcTBeHHBIE (DUTYPBHI.

MeToj KOOpHAT Ha MIIOCKOCTH.

[Ipsimast B 1eKapTOBBIX KOOPAUHATAX.

Mertoapl  3ajaHUsl  ypaBHEHHUE  HOpsIMOM  Ha
TJIOCKOCTH.

VYcaoBue nmapaiienbHOCTH U MEPIECHANKYISIPHOCTH
MPSIMBIX Ha TIOCKOCTH.

Yros Mexay ABYyMs PSIMBIMU.

YcioBue napaineabHOCTH

Y TIEPIICHINKYJIIPHOCTH JIBYX TUIOCKOCTEH

Yrom MexIy IByMsI TIIOCKOCTSIMH.

OKpY>KHOCTB U 3JUTHUIIC.

JIeMEHTBI
a”aanu3a

MaTeMaTH4YC€CKOIro

[TonaTtue MHOXKECTBA.
Omnepanuy HaJ MHO)KECTBaMHU.
[TonsiTne GyHKITNN.

Crnioco0s! 3aanns QyHKITHIA.




5. OcHOBHbIE CBOHCTBA (YHKIIUH.

6. OcHOBHBIE dIIeMeHTapHbIe (YHKIIMH U UX TPAPUKH.

7. llpegen 4MCIOBOM MOCIENOBATENBHOCTH M €TO
FEOMETPUYECKUI CMBICIL.

8. Tlpeaen GpyHKIMY B OECKOHECYHOCTU U B TOUKE.

9. beckoHeuHo Manble U OEeCKOHEUHO OoJbILIHE
BEJIMYMHBI, IX CBOWCTBA.

10. OcHOBHBIE TEOPEMBI O IIPEEIaX.

11. IlpusHaku cymecTBOBaHMSA Mpeea.

12. 3aMeyaTeNbHbBIC TPEIEITH.

13. Onpenenennie HEMPEPHIBHOCTH (HYHKITH B TOUYKE.

14. Touku paspbiBa GYHKIHH.

Huddepenumanbaoe ncancieHmne 1. @Dwusmyeckui, IKOHOMHYECKUA U TEOMETPUUYECKHUI
CMBICH TIPOU3BOIHOM.

2. HenpepsiBHOCTB " nmudhepeHnInpyeMocTh
(GYyHKIUH.

3. OcHOBHBIE MpaBuia u (hopmybl
nuddepeHTpoBaHS.

4. TIpou3BomHBIC CIIOKHOM M 00paTHOM (QyHKITHH.

5. 1Ipou3BOJHBIE BBICIIUX MOPSAIKOB

6. PackpbITHE HEONpeAETEHHOCTEN.

7. ®opmyna MakiopeHa.

8. HccnemoBanue QyHKITHI.

9. Ilonsartue muddepennuana ¢byHKUIUY.
I'eomeTpuueckuii cMbict quddepeHuana.

10. [Mpubnmxenne nudpdepeHnraia B npUOIMHKEHHBIX
BBIYHMCIICHUSIX.

WHTerpansHoe ncuncieHne 1. TlepBooOpa3Has (QYHKIMM ¥ HEONpeAeTeHHBII
WHTETpal.

2. CsaoiicTBa HEONpEAEICHHOI0 HHTErpaa.

3. HHTerpansl OT OCHOBHBIX (PYHKITHH.

4. ®opMyJibl HHTETPUPOBAHUSL.

5. Meroa 3aMeHBI IEPEMEHHOM.

6. MeTtoa UHTETPUPOBAHHUS IO YACTAM.

7. TlomsaTne «HEOSPYITUXCS» UHTETPAIOB.

8. llomsTMe  OmpenelneHHOro  HWHTErpajga,  €ro
TEOMETPUYECKUHA U IKOHOMHUYECKUI CMBICII.

9. HoctarodHoe yCIIOBHE CYILLIECTBOBAHUS
OTIpeIETICHHOTO MHTETrpaJa.

10. CpoiicTBa onpeeeHHOTO HHTerpaa.

11. ®opmyna Herorona-JleitOnuma.

12. OcobOennocTr HUCIIOJIL30BAHUS METOI0B
WHTETPUPOBAHUA JUId  CIydas  ONpEeIeNIeHHBIX
WUHTETPAJIOB.

13. HecoOcTBEeHHBIC HHTETPAITBI.

14. T'eomeTpruyecKkne TPUIIOKCHUS  OMPEACICHHOTO
WHTErpaJa.

@DYHKINN HECKOJBKUX MepeMeHHbIX | 1. YacTHbIe IPOM3BOIHEIE.

2. Tlpowu3BoaHas O HAIIPaBJICHHMIO.

3. TI'pamuenrt.

4. uddepenmman GbyHKIHH HECKOJIBKUX
nepeMeHHbIx — OHII.

5. Makcumym u Munnmym OHIL

6. HauGonbliee W HamMeHbIee 3HAYCHUS (YHKIUH
HECKOIIbKHUX TIePEMEHHBIX.

7. YCIOBHBIU SKCTPEMYM.

8. ITlonsiTue NBOWHOTO MHTETpaa.




7 | Auddepennnanpabie 1 pa3sHOCTHBIE | 1. TeomeTpuueckas MHTepIpeTalys ypaBHeHUS y'= f(X,y) n
YpaBHEHHU €ro pPeLICHUsL.

2. WuterpanpHbIe KPUBBHIE.

3. 3amauva Komm.

4. VYpaBHEHHS C pa3ICIAIOMUMUCS IEPEMEHHBIMH.

5. Bunmel auddepeHIHANbHBIX ypaBHEHUH IEPBOTO
MopsKa.

6. Mertons! periennst nuddepeHnnatbHBIX ypaBHEHHH

HEPBOTO MOPSIKA.
7. JduddepeHuunansHpie ypaBHEHUSI BTOPOTO MOPSIIKA.

8. Jluneitaple  gudQepeHUUaNbHbBIE  YpaBHEHHS
BTOPOTO nopsaKa c MOCTOSTHHBIMH
kod(purpieHTaMm.

9. Pa3HoCTHBIE ypaBHEHUS.
10. MeTtonsl  pemieHus  JMHEWHBIX  Pa3HOCTHBIX

YpaBHEHUI.
8 Paner. 1. Tapmonwdeckuit psi.

2. CxoguMocCTh YHUCJIOBOTO pana. [Ipuznaku
CXOIUMOCTH.

3. Pampl ¢ monoxuTenpbHBIMH WwieHaMm#. [Ipm3HaK
CpaBHEHUSA pAIOB. IIpenenbHbIi NIpU3HAK
CpaBHEHUSL.

4. Ilpusnaku CXOJIMMOCTH PSIOB: MIPU3HAK

JanamOGepa; uHTerpanbHbiid npu3Hak Kommu.
3nakouepenyromuecs psiapl. [IpusHak JleiiOnunma.
6. @OyHKUMOHANBHBIA psan. Tumbl QYHKIHOHATHHBIX
PSIIOB.
7. CrenenHsle  psael.  Pamgmyc CXOJJMMOCTH
creneHHoro psna. Teopema Ades.
8. Psan Teitnopa.
9. Psag MaknopeHa, Kak 4YacTHBIM ciydaid psga
Teitnopa.
10. HeoOxonuMebIit u IOCTAaTOYHBIHI MIPU3HAK
CXOJIMMOCTH psiia MaknopeHa.
Keiicobl (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)
1. Ilpu KaKOM A 3JI€MEHTHI IMHEHHOTO MpocTpancTea R*
x1=(3,-2,5),x2=(-4,2,1),x3=(2, -4, A ) OyayT IUHEHHO 3aBUCUMBIMU?
2 JluneliHOE TPOCTPAHCTBO OOpPa30BAHO MATPUIIAMH, UMEIOIMHMMH 2 CTPOKA W 3 CTOJIOIA.
CrnoxeHue W YMHOKCHHE HA YHCIIO 33Jal0TCS OOBIYHBIM JJISi MaTpHI] criocoooM. Uemy paBHa
pa3MepHOCTh MPOCTPaHCTBA?
3.HaiiTi pasmMepHOCTb IPOCTPAHCTBA PELLIEHUI OJJHOPOIHOM CUCTEMBI TMHEUHBIX YpaBHEHUN
3X1+2X2+X3+X4 :O
2X1 + 4X2 + 2X3 -2X4 = 0
X - 2X2 + 5X3 - X4 =0
4. TIpu kakom o otobpaxenue A : R> — R* 3anannoe Gpopmysion
A(x;, x2)=(2x; + a, 3x; + 2x,), OyaeT JIMHEHHBIM OnIepaTopom?

3 -1

5. JlunelHbIi onepaTop @ 3a1aH B 6a3uce e, , €; MaTUIEH 2.5
Haiiti 06pa3 BekTopa e, + 2e,, B OTBETE yKa3aTh CyMMY €r0 KOOPJUHAT.

3 2

6. Jluneitnslii onepatop @ : R — R? 3aman maTpunei 3 8 ,
Bekrop (B, 1) — cOOCTBEHHBIN BEKTOp A (), OTHOCSIIUICS K COOCTBEHHOMY 3HAUYEHHUIO A=2.
Haiitu f.

|9,




7. HaiiTu MONOXKUTENbHBIA MHIEKC MHEPIIMU KBaPATHIHO (DOPMBI

f(XJ,Xz) = X]Z + 4)61)(72 + XQZ

8. HaiiTi MaTpuily KkBapaTu4Hoi (popmbl, mogydaemoil u3

f(XJ,Xz) = X]Z + 4)61)(72 + XQZ

JMHENHOM 3aMEHOM MepeMeHHbIX X; = 3y;+y,, X> =2y, - y>. B oTBeTe yka3aTh 371€MEHT, CTOALIUN
B [IPABOM BEPXHEM YTy MATPULIBI.

JInHelHbIe NPOCTPAHCTBA

1. Jloxasatp, 4TO Kaxaas U3 JBYX CHUCTEM BEKTOpOB (€) U (e’) sBusercss 06a3ucoM, HAUTHU CBA3b
KOOPJIMHAT OJIHOTO U TOT'O K€ BEKTOpa B 3THX Oazucax.

e & =(21) et =031 4)
g =[2, 3,3), g =1[521),
g =[3,7,1), g ={,1,-6).
Pemienne

UToObI IPOBEPUTH, YTO KaXAast U3 CHCTEM BEKTOPOB 00pa3yeTt 0a3uc, Ha/l0 HAWTU uX paHru. J{us
HPOCTPAHCTBA V? paHT KaXJ0# U3 CHCTEM BEKTOPOB JTOJKHEI PABHATHCS 3.

1 2 3 1 2 3 1 0o 0O
e=(2 3 7|~|0 -1 1 [~|0 -1 O

rang (e’) = 3, A(e’) =4

HYCTB BCKTOD £ B 6a3l/Ice € UMCCT KOOPAMHATLI (X],Xz,X}), a B 68.31/106 e — KOOPAUHATBI
) 5 5

(X 1,X 2,X 3)-

TOFI[a CBA3b 3a4aCTCA (bOpMyHOﬁ

r

] xl
r
T r
2 =T]%2 X LS
: — r
. i Xy | =T x5
r
# Ta X I

, T.C.
Haiinem matpuiy T nepexona ot Oazuca ek e’.
CornacHo paBeHCTBY e’=eT umeeM MaTpUUHOE ypaBHEHUE
35 1 1 2 3
1 2 1 |=|2 3 7|T
4 1 -8 1 3 1

AJI1 pCIICHUA KOTOPOI'O ITOCTPOUM MATpUIy
~18 7 5§

el 5 -2 -1
3 -1 -1

Jlanblie uMmeeM:



~18 7 5%3 5 1
T=ele'=| 5 -2 1|1 2 1=
3 -1 —1)l4 1 -s
-27 -71 -4
=l & 20 9
4 1z 8

Hrak,
%Y (=27 =71 —41\ (&
=l % 20 9 ||
% 4 12 8 A

x =—27x =7z} - 41,
xy = 9x] +20xL + 9xL,
o= dx +12x5 +8x

2. Haiitu pazmepHOCTH U 6a3UChI CYMMBI M TIEPECEUCHUS MTOITPOCTPAHCTB
L1= < a1, A2, a;>u L2= < b], bz, b3> , CCJIN :

a=(1,2,1,-2)" b=(1,1,1,1)7
a,=(2,3,1,0)" b,=(1,0,1,-1)"
a;=(1,2,2,-3)" bs=(1,3,0,-4)"

EBKiIHMI0BBI IPOCTPAaHCTBA

3. B eBKIMI0BOM NPOCTPAHCTBE R’ HAWTH yroJ MeXIy BEKTOPaMH
a=(3,-5,1,5."2)ub=(4,0,-44,1).

4. B eBKIMI0BOM MPOCTPAHCTBE HAWTH KOCUHYC yIJia MEXIy BeKTopamu a u b , ecnu |la,3 = ||
b1=11u Il @ —3b2 || + lla+ 2b60 = ||

5. Jlokazarb, uyrOo mIO0YI0 OpPTOTOHAJIBHYKD CHCTEMY HEHYJIEBBIX BEKTOPOB €BKJIHI0BA
IIPOCTPAHCTBA MOYHO JIOTIOJHUTH /10 OPTOTOHAIBHOTO 0a3uca 3TOro NpOCTPAHCTBA.

JIuHeliHbIE ONIEPaTOPBbI

6. Haiitu coOcTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI

JIMHENHOro ornepaTopa, 3a/IaHHOTO B HEKOTOPOM 0a3uce MaTpuIlei

0 1 0

-4 4 0

-2 10

Pemenne

3anuiieM XapakTepucTUYECKOe ypaBHEHUE
-A 1 0
-4 4-1 0=

‘A - AE‘: _2 ]. _)\ ()\‘_2)3:0
Kopenb ypaBHeHHs A = 2 MeeT KPaTHOCTh 3 U SIBJISETCS COOCTBEHHBIM 3HAUEHHUEM JINHEHHOTO
oreparopa.
KoopanHaTsl cOOCTBEHHOIO BEKTOPA, OTBEYAIOIEI0 COOCTBEHHOMY 3HAYEHHUIO
A =2 naiinem u3 ogaopoanoit CJIAY (4 —AE)- X=O npu A = 2:

-2X| + 1X2 + 0X3 = O
-4X1+2X2+0X3:0
-2X1 + 1X2+ 0X3 = 0

10



BriuepkHyB U3 cUCTEMBI BTOPOE U TPEThE YPABHEHHUSI, IPUIEM K YPABHEHUIO

—2x1 +x2=0.

Panr matpuiibl cuctemsl =1, BeIOUpaeM 0a3UCHON HEU3BECTHOU X, , X U X3 OyAyT CBOOOIHBIMU
nemsBecTHbIMU. Pemenne CJIAY MokeT OBITH 3alMcaHO B BHIE JUHEHHOW KOMOHWHAIIMH
TUHEWHO He3aBUCHUMBIX BekTopoB X = a. (1,2,0) + 3 (0,0,1)

Bextopst el= (1,2,0) u e2 = (0,0,1) mopoxnaioT coOCTBEHHOE MOANPOCTPAHCTBO OMNEPATOPA.
Jroboii HeHyneBOW BEKTOp O3TOTO MOANPOCTPAHCTBA SBISETCS COOCTBEHHBIM BEKTOPOM
oneparopa A, OTBEUAIOIINM COOCTBEHHOMY 3HAYEHHUIO A =2

7. Haiiti pazmMepHOCTH U 0a3HChl CYMMBI U TIepeCceUeHus OIPOCTPAHCTB

L1: < a, Az, a>u L2: < b1, bz, b3> , €CJIN

31:(1,2, l)T bl:(29 39-1)T
a=(,1,-1)" b,=(1,2,2)"
a;=(1,3,3)" b;=(1,1,-3)"

8. Paznoxute BekTOop X Ha CyMMy JIBYX BEKTOPOB, OJJUH U3 KOTOPBIX JIEKUT B IMTOAIPOCTPAHCTBE,
HAaTSHYTOM Ha BEKTOPHI a1, A2, 43 , @ APYTOM OPTOrOHAJIEH K 3TOMY ITOAIIPOCTPAHCTBY.
X=(3,59,3)"

a=(1,1,1L1"7 a=02,-1,1,1)" a=02,-7,-1,-1)"
9. Haiftu coOCcTBEeHHBIE 3HAYEHUSI U COOCTBEHHBIC BEKTOpa MATPHIL;
1 1 1 1
5 6 -3 0 2 1 2 5 -6 1 1 -1 -1
-1 0 1 -2 0 3 4 6 -9 1 -1 1 -1
a)l2_16)_1_3013)36_8r)1_1_11

10. Jlyns 3amaHHOM MaTPHIlEI JIMHEHHOTO OolepaTopa HaTH 0a3uc M3 COOCTBEHHBIX BEKTOPOB U
COOTBETCTBYIOIIYIO €My JUArOHAIbHYIO ()OPMY MATPHIIBL.

0100
1 000
0 0 01
0 010

A=
11. JInHeWHbIN OnIepaTop (@ NEPEBOJUT BEKTOPHI a1, A2, 23 COOTBETCTBEHHO B BEKTOPHI by, b2, bs,
Haiitu matpuity oneparopa ¢ B TOM *ke 6a3uce, B KOTOPOM 3aJlaHbl KOOPJIMHATAMHU BCE BEKTOPHI:

a=(1,2,-3)"T a=(0,1,2)" a;=(1,0,4)"

b=(l,1,1)" b,=(1,2,1)" b;=(0,1,1)"
KBaapaTuunsie ¢popmbl
12. IlpeoOpa3zoBaTh K CyMMe KBaJpaTOB KBaJpaTHYHYIO (OpMY U BBIIHCATh NMpeoOpa3oBaHHE
KOOpJUHAT
Xi2+ 2X1Xz + 2X7 + 4xoX5 + 5%5°
13. [IpeoOpa3oBaTh K KAHOHUYECKOMY BUY KBaJpaTHUHYIO HOpMY

Xi*+ 2X2° + 3X5° - 4X1Xs - 4X0X3

1. HaiiTit MOZYIIN ¥ API'YMEHTHI CAefYIOMHEX YHCed:

a) i; 6) -3; 8) 1 +i'%%; 1) -——;- + iu‘/zg P ) % ; e) (—4 + 3i)%;
1+
2. Hokasars [B| = |2], z+ 7z = [z}, arg (2, - 2,) = arg 2, +
+arg z,, arg:_; =arg z, —arg z,.
3. IlpexcTaBuTs B TPUIOEOMETpPHYECKOH hopme Clenyio-

mueqncna:a)zl=2ﬁ +2i;0)z2,=14+§B)z, =1~ Jsi;
Tz, =1i; 1) 2,= 5.

11



Beruncaurs:

n+l

tg

a)y lim—5 T
21N B

n°+2

a) lim(\/n2 +n ——\/n2 -—n);

n—y ool

2% -1
1. lim 2
z—1 Ilnzx

3. lim
x—+0

. . 1/ sin®
1+singcosdzy ™’
1+ sinx cos 2%

r

'+ 2

8. }]i% \",Ffln(l' +2) +sin(4 — x?) cos i J: 5
Mpumep 3. Hpu xaxux snaueEnax 4 u B dyHKUMA

. T
-2sinx, xs£-—,

f(x)= {Asinx+B,- g <x< g, HellpeprIBHa?

T
CcOSX, x> 5

Haiity npouaBofHbIe cAeyomEX QyHKIHHE

1 5.
L a)y =5~ = —3\/;;6)y=2‘/;—;“/;;
X

.
X

ree y —laruoin wy
Haiite mponspogitle (pyHKIAN, 3aaHHLIX HApaMeTPHYEC-
KH:
d.x=eyy=tgg

15.x= 51’1—1.‘2 ,y =cost.

HaiiTa oporspogunle GyHRIHE, saqaHERX HeABHO!

16. x+y—ev=0. ’

17.sin(x*-y) -y =0.

18. [lokasaTs, uTo ypagHeHHe § = x° + 3x onpegender ox-
HOZHAYHYIC GYHKIHIO X = x(y) 1 HalTH ee NpOU3BOAHYIO.

Haiitu andipepesnuans GyHKmuii:
19.5= {2* -In(1 - 52).

20,y _sin3x+1 )

cosbx—-1

Halttu nponssofasie ¥ AudhepeHIIAAIE BTOPOTG HOPALKA
i
21. y = arcsin| —
4 x
22, y= Q-etg x|

" 8. Ucnoawsys npapuna JlonnTans, HaiiTH cleayiougue
npesessr:

. tgx-1 i In(sin x} )
2 zh_l,ré cos2x 6) ;2% In(sin 2x) *
4

IIpumep 7. PasinoxuTs ciaenyonine GyHKIUH 110 GOPMyaaM
Teitnopa 1 MakjiopeHa B OKPECTHOCTH 3aJaHHbIX TOUEK:
a)y=x%+3x2-2x+4; x,=-1;6) y = tg x; x, = 0 (pop-

MyJsia 3-ro nopsajka); B) y = esin*; x, = 0 (popmysa 3-ro mo-

pARKA).

12



lg. Hajite npoMexyTEH MOHOTOHHOCTH ClIeIYIOILHX GyH-
KITHIA:

ayy = x + cos x; 6) y = x%e%; B) y = x — In(2 + x).

13. Hafity sKCTpeMyMEr GyHKIIHK

2
a}y=—x 3x+2;6)y=e’sinx;
x4+ 2x+1 :
. 14, HaiiTy TOYKH Neperufa H WHTEpBAALI BRIIYRIOCTH
SYHKI I
4

x . 2x 2x-2?
ayy= ——; 68) y = arcsin 1By =€ .
)y RS )y_ Tt 2t )y
15. HaiiTi acHMIOTOTE! rpadMKoB GyHKIMiL:
4x® +x-1 1
a)y=——2——--~—1—;6)y=(x+2)e’—'.

x“~-x+
16. HafitTn HauGoabliie H HAXMEKbIIAEC SHAUSHAA QYHKe"
nu# Ea OPOMEerKyTHaX:

2 —x+1
-2t yx+l

6)y-—-2tgx—-tg2x;xe|i0;g].

a)y= ;xe [0 1)

IMpumvep 1. Hajitz obaacry onpegenenusa pyHKINE H M306-
Pa3HTL MX rpadMuecKiu:

a)z= yJI-x° +1}y2—~1;5)2=1—12—2;
f —x? -y

Haitu yacrHble EPOM3BOAHELe U YaCcTHBIE AudibepeHIaNbI!
2

x
9. w = (sin x)». 10. z= sin*y— .

Haitti npousBofHbIe CIOMKHBIX QYHKIWHA:
14. 2 = f(x + y ; xy).
15.z2=sinx-lny,x=1t3 y=e¢"
HaiiTH nponspoZuyio GYHRIHY 110 3aaHHOMY HallpaBJe-

HHIO BeKTOpa X‘B B 388HHOH Toyre A:
17. w=e"+*+3; A (1; 1; 1); B(2; -3; 4).

HaliTit TpousBozHYIO GYHKIUMH, 3a[aHHOI HeABHO:
23. 2'xa+y -y= 0, 24. Sin(xz + y2) —x—y= 0.

HaiiT# cTalMoHApHEIe TOUKH, TOUKH 3KCTPEMYMA H 3KCT-
pPeMyMbl PYHKILMH:

S.z=2+yt - x*— 22y — 2

4. z=xy - In(x? + y?).

5. 2 = 2 %(8x2 - 6xy + 3y9).

HatiTu navGonbinyve 1 HAaUMeHbIINE 3HaUeHAA QYHKITHE:

6.2=e "V (2x2 + 3y?) B xpyre x2 + y2 < 4.

T.z=x-xy+y?,ecnnlx +yl< 1.

HajiTu ToykH ycHoBHOIO 9KCTPEMYMA U BHAYEHHA YCAOB-
HBIX DKCTPeMYMOB byHRIIIL:

B.z=x+y,ecam x>+ y2=1.

Qz=xtyl,ecux+y=1.

Bzate HUHTCTPaJibl



(x ~1)°
1. I—xT—d

2, Jlde

I————g+2x2 x 4. fotg?vax
x2(9 + x%)
dx
5'jsin2x-coszx 8 J-4 5
7.0 +30% dx 8 [x T
e‘g‘dx dx
J‘coszx IO'J [7—3x?
dx R
1 I5+2x .12'.[ v 4
L r cosx-sinx-dx
13"[J5 2 14. -[ 1+sin® x
2x-3
15. -[J;+3 16. J.x +4x+l
dx
17, | e 18, | ——
'[\)4—3x~x2 Ie=(1+e-=)
19. jez’-cos x dx 20. Ilnxdx
a1 I arctgyx dx 22, _[e'y; de
1. Berauciaurs
1 1
5. “‘arctgxdx 6. J'ez" sin 8x dx
1]

1

O b | H D

d dx
7. _x____ - 8. ."2—
1+sinx 0 X +6x +10
2.
HafiTy naomany mIocKUX GUTYD, OTPAHMYEHHEBIX JTHHHK-
MU
m
Ly=tgx;x=0;x= Z;y=0.
2 <x<1:
2y= T O== ’ u ocselo Ox.
(x-2% 1<x<2

1.PaccMoTpeTh CXOAMMOCTH UHTETPATIOB
}
0 %
e

5 [tz

1 x Inx

Q
N HI'-‘

1
2'-([;7c2+x 2°

+o0
4, f arctgx dx.

BeIuncanTh LBOMHDIE THTETPANE IO NPAMOYTONBHO 06-
nacru P

dxd,
3. J;,j.(x-t-:—fll"’;o

4. ”xzye"” dxdy; 0<x<1;0<y<2,

P .
Hamenn'm, HOPAJOK WHTeTPHDPOBAHA &

e Inx

6. Idx J.f(x;y) dy.
10

2x5; 0=y,

5. j dx ff(x,y) dy.

Eal
BLIuncauTh HATerPaIbi
8. '[ (x + y) dx dy, P - 061acTh, OTpaHKYeHHAA KPABLIMUI

y2=2;;x+y=4;x+y=12.

KpaTHble uHTErpansl: [BONHBIE WHTEprajibl, TpPOHHBIE

HHTCPrajsl,

CBOMCTBAa KpaTHBIX

14



MHTErpaJIoB.
CBeneHne IBOWHOIO MHTErpajia K IOBTOPHOMY OJTHOKPAaTHOMY.

3ameHa NEPCMCHHBIX B KPATHBIX MHTCTPAJIaX: ICPECXOd OT HeKapTOBOﬁ K HpOI/I3BOHLHOI71 CHUCTEMC

KOOpJMHAT, IKOOMaHbI IIepexo/ia K IINHIPUYECKOHN U K chepudeckoil cucteMam KOOpIMHaT.

BrluncinTb KPPIBOJ]PIHeﬁHbIB NHTerpajabl NePBOTO poxa::

1 I(x+ ) ds, I'— KoRTYD TpEyronsHUKA ¢ Bepurnaanu {0; 0);

r
(1; 0 1 (0;1);
2. I(xz +y7)ds, I — wpuBag x = a(cos t + ¢ sin 1),

T
BEIYHCIHTD KPHBONAHe Hble HHTETPAJIE BTOPOro PoAa!

5. I(ny——l) dx + (x%y + 2)dy, I'— gyra snnuuca

r
x =cos ¢; y = 3 sin t, nexxamniaa B 1-if 4eTBepPTH.
6. j(2xy-1) dx + (xty + 2)dy, [— gyra mapaGoss:

13. BLiusteIMTh NOBEPXHOCTHELH HATerpax 1-ro poaa

dD
H—————-—Z- , Pre D - noBepxHocTs TeTpasgpax+y+z<1,
5 A+x+y)

x20,y20,220.

14. BRIYMCAHTL NOBePXHOCTHEIN HHTErpal BTOPOTO PoAia

Hx dydz+ydzdx+zdxdy, rae D - BHemHsia cTopoHa ce-
f ‘
PBI x% + Y2 + 2% = a2,

I/Iccne,udha'ﬁ: CXOAUMOCTD I;HAOB, IpuUMeHasa ﬁbnanaxn
cpaBHeHH A (MM HeoOGXOAUMEIA IPpU3HAK):
8.1-1+1-1+4..+(C1)"1+...
2 3 4 n+l

—+—+—+...+ eses
%3 57 ontl

C nom)mmo npnaﬁaxa ,HanaMGepa HCCACTOBATD cxonu-
MOCTE PAJOB:

o Ly3,5 . a1
V2 2 22 (V2
e 3
13. 22" L 14.§m.

nz=l

C nomomgsio npusHaxa Kouwin uecaegoBaTh CX0ZMMOCTH
pSNOB:

+o0 n +o0 2n-1
17. 2(2';”1) . 18. Z(3nn_1] :

HUccnemosats cxo,zmMOCTb CHeAYIOIMX 3HAKOIIEpeMEeHHBIX
panoB. B ciyuae cxogumocTu Mcese/ioBaTh Ha a6COIIOTHYIO U
ycnom{yfo CXOAUMOCTS.

S i 5 1t
21 L 5,77 - 22. 2

IIpwvep 1. OnpesennTs HHTEPBAN CXOAHUMOCTH pAAa H HCCe-
JLOBAThL CXOLMMOCTD €ro Ha KOHLAX UHTepBaga:

n-1 2 3

Yo e g

13 T332 323 33

1. PasnoxuTs B paf Pypee HepHOAHYECKYIO DYHKIIHIO ¢
nepaozoM 27 (I = 11), KoTopas ollpefeieHsa CAeAYIOMM o0bpa-
30M:

f(x)=—xnpn-nt<x <0,

flx)= xmpu 0 < x S 7, 7. e. fx) =lxl.
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KonTpoJbHblii padoTa
KonTponbhas padora Nel
Brrunciurs

2432+ Tz +5
1. lim 5 .
z——1 T4 —ax—2

Y 2
Ll 8= 260
n—oo (b —n)? — (5 +n)?

In{1 + sin 2z)

1. lim —————
z—0 sin 32
R |

1. lim
z—=1 Inx

Konrposabnas padora Ne2
1. BpuuCIUTH MPOU3BOJHYIO PYHKIIMH

2 T
1. lim (”+ ) ,
n—oc \n—1

a)

- 0) cos2x

v=1(1+x%arctg —

1-sinx
2. Haiitn npou3BoaHyo Y=

y=ti+t x=t*-2t

3. Haiitu quddepenunan pyHkuuu
. T
v =sm5x+cos—

4. WccnenoBath (GYHKLIHUIO U IOCTPOUTH €€ TpaduK

KonTponbnas padota Ne3

Yaaonuna 3aa4. Hadmi npouasoduste 2, u 2, Hywwuun 2 = z(u, v)
ede w=u{x,y) uv=ovisy).

3. z=u", @ = sinx, v = Cos Y.

YCaonus 3a1a4. Hadmu npoussoduuie pynruuti y = y(x), aadawnua
HEABHO YPBEHEHULMY.

4. z+y=e""Y

YCaoBUA 3aAAY. Halrw nponspoarye dyuxmun w(z, y, 2) 5 Toxxe 4
no Hallpa‘HJIeHMIO K TOMKe B.

5. ow= zy+vO— 22, A(1.1,0),  B(3.3,-1).

e BV T o , ; e ] . ) . 4
YCIOBMA 3A1AY. Hatmu cmayuonapusie moywrky sadannsts gipuyut 3. = IL'Z _ wa + 2y2 £ 2.
w uccaedosams UL TapaKmEp.

Konrponsnas padora Ned
Berancante nHTETpANBI
3 .
x°—17 5 f sin3 x dx

} —d
! x’—4 x+3 X cos’3 x



3. f(3x+4)e3xdx 4 f&dx
2+cosx

5. fimixl_l) dx

Kontponbnas pabotaNe5
1. BrruncnuTh onpeneneHHbI HHTETPal:

0

2 5 . - x-dr
a) J(T —.5.‘12) sin 2xdx 6) f °+W

_j_,"'?

2. BI:I‘-II/IC.HI/ITL HIomazk (burypsbl, orpaHu4eHHON rpaduKamMu (QyHKITHIA:
y—-l—T ; y—T — 2z

3. BpmuucauTe JUIMHBI IyT KPUBBIX, 33/IaHHBIX YPAaBHEHUSMH B MPSMOYTOJIBHOW CHCTEME
KOOpPJMHAT.

Inz
Y= 5 1<x<2

-5

4. Bpruuciauth 00beMbl Tell, OOpa30oBaHHBIX BpalleHHeM (QUryp, OrpaHHYEHHBIX
rpadukamu GpyHkuii. Och BpameHus Ozx.
'} *
) y=-—x +5r—6, y=20
2
0) y=2r—a",.y=-ax+2 =10

5. BeruucianTs HeCOOCTBEHHBIM MHTETPAJ MIIM YCTAHOBUT €TI0 PACXOIUMOCTH:
[ 55 6 [ ——
o (x +3) o V1 -x3

Kontponsnas padora Neb
1. Haiitit cymmy psina

a) 1 6) 5" 42"
Z BGn_2)@n + 1) L, 107

2. I/ICCJ'IGI[OBaTI) pAll Ha CXO,Z[I/IMOCTB

- an
Y s z("“)
) ;}"”ﬂﬂ 3" i:n1+ 1) Z -1 ?'““f;i 1}
3. Haiitu o0macthb CXO,ZLI/IMSCTI/I pana ]

IIpumep I HaiiTi cuity TSATH cocTaBa ¢ PyJOH IO UCTEYEHHH BPEMEHH t NMEIOIIETO HaYaJbHYIO
ckopocTh V0, TBUTAIOMIETOCS C YCKOPEHHEM TPSMOIPONOPIMOHANBHBIM cuiie Tru F=b-kv u
00paTHO MPOMOPIMOHATBLHBIM Macce cocTaBa ¢ pynoi. Eciu B HadanbHBIE MOMEHT BpEMEHH ITpH
t =0 cuna Tsiru onpeaensercs BeipakenueM F(t)= FO=b-kv0.

A CKOpOCTBH JIBWKEHUSI COCTaBa C PyNOW sABIseTcs (QYHKIMEW BpeMeHH, T.e. V= V(t), a ero

17



YCKOpEeHHeE orpezenseTcs 2-M 3akoHoM HproToHa
_dv_F
a —=

dt m , rae F=b-kv.
[Tostomy nuddepeHnnansHoe ypaBHEHNE UCXOIHOM 3a1a4n Oy €T UMETh BHI:

dv_b—kv

dt m (%)
Pa3I[CJ'I$[$I NEPEMCHHBIE B OJTOM YpPaBHCHUH, IIOJIYYHM YpPaBHCHHUEC C pPas3aCJICHHbIMU
NEPpEMECHHBIMU
dv _dt
b—kv m,

WuTerpupys KoTopoe, HailieM obliee pereHre ypaBHeHUs (*)

B N T T S S S Y [NV P
k m WIN k (%)
B pemiennn (**) ynoBiaeTBOPUM HayalbHOMY yciioBuUIO — V(0)=V,.

m m
0:—?1n|b—kv0|+C=>C:Eln|b—kvo|.

[ToacraBuB HaiiieHHOE 3HaueHHE MOCTOSTHHOW C B o0Iiee pemieHue (**), MOJy4YHM peIIeHUe
3amaun Kommu:

m m
t=—?1n|b—kv|+?ln|b—kv0|
NN
b—kv F
m bk m
(=7 In = 01= Fy=b—hv,, F=b—lv|=TTn|

Takum o0pa3oM, HCKOMYIO CHITy TATH COCTaBa C PyJOi B JH0OOH MOMEHT BpEMEHHM, HaleM U3
MOCJIETHETO PaBeHCTBA, N30aBUBIIMCH B HEM OT JIOrapuQma

k F, F, %t —%t
t—=In|—|=—=e" 2 F=F e
m F F A
IIpumep 2. PaccMOTpUM BEHTHIIALUIO 32005 00beMOM V(M®), B KOTOPOM B IIPOIECCE MPOBEACHHUS
paloT HaKaIUIMBAIOTCS Bpe/IHbIE ra3000pa3HbIe BbIJIENEHUS B KonuyecTBe Z B yac. Ilycts oOMeH
BO3MyXxa B TedeHMH | waca cocrtaBisier M (M’/4), NpUYEM NPUTOYHBIA BO3IAYX COIEPIKUT
BpE/IHbIE BENIECTBA B KOHIEHTpamun 4 Ha 1 M’. Tpebyercs Haiiti KoHuenTpanuio Z (Ha 1 m°)
BPEAHBIX BbIAEIEHUI B 3a00€ uepe3 Bpems f mocje Havana paboThl, €CliM HauyajdbHOE 3HAYCHHE
ATOM KOHLEHTpalMHU (OCTATOK 3arpsi3HEHUH OT NpeAbIAYyIIel CMEHBI) COCTABIISACT Zo.
A 3a Manblii TPOMEXYTOK BPEMEHU df KOHLUEHTpALUsl BPEAHBIX BBIICICHUN Z yBEINYUBACTCS
Ha dZ. CrnenoBatesibHO 00Ilee KOIUYECTBO BbIJIENEHUI cocTaBUT VdZ n oHO OyAeT coCTOSTh U3
BBIJICJICHUH, IPUHECEHHBIX NMPHUTOYHBIM BO3AYXOM - uMdt, u BblAeTeHUH 00pa30BaBLIMXCS B
nporuecce paboThl - Zdt 3a BBIYETOM KOJMYECTBA BPEIHBIX BBIJEIEHUH, KOTOPOE COJIEPKaIOCh B
U3BJICUEHHOM M3 32005 3a BpeMs df Boszxayxe. [Ipenmoniokum, 4To 3a Majblii MPOMEXKYTOK
BpEMEHH df N3MEHECHHE KOHIICHTPAIIMHM BPEIHBIX BBIACICHUN paBHO — ZMdt. CrnenoBaTenbHO,
ypaBHEHHE BEHTHJISIIMU 320051 UMEET BU:

d 1-M _,_uM
g 7=

VdZ=pMdt+ Zdt—ZMdt ooy dt V %

[TomydyeHHoe ypaBHEHHE SBIISETCS JIMHEWHBIM HEOJHOPOIHBIM YypaBHEHHEM, KOTOpoe Oyaem

peuaTh UCHob3ys cpaszy dpopmyiry odmero pemenus (1.51):
ﬂfd[ M _ﬂf t ﬂ[ M V —ﬂ[

Z=e " C1+#—fe v dt|=e v Cl—“—~—e v

\% V 1-M

nin
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1-M

t M
chle v __HM
1-M
YI[OBJ'IGTBOple HAYaJIbHOMY  YCJIOBHIO Z (O)ZZO, ONpeAeIUM 3HAUCHUE IPOU3BOJILHOM
——“ M =>C,=Z+—— M
. 0
IIOCTOSIHHOM 1-M’ 1-M . Takum o0pa3oM, OKOHYATEIHHOE PEIICHUE
HUCXOOHOM 3aa4ld UMEET BUL:;
1-M 1-M
vl v
L=Z,e +——le -1
1-M A

Ilpumep 3. HailTu cuily TSIru cocTaBa ¢ pyJ0il 110 UCTEYEHUN BPEMEHH { UMEIOIIETO HAYAJIbHYIO
CKOpPOCTh Vo, JBUTAIOIIETOCS C YCKOPCHHEM TMPSIMOIPONOPIUOHATBHBIM cuiie TATH F=b-kv u
00paTHO MPONOPIMOHATIBLHBIM Macce cocTaBa ¢ pynoil. Eciy B HayabHbBII MOMEHT BPEMEHHU MPpU
¢t =0 cuna Taru onpenenseTcs BeipakenueM F(t)= Fo=b-kv,.

A CKOpPOCTH JBMKEHMS COCTaBa C pyAOH sBiseTcs (QYHKIHEH BpeMeHH, T.e. V= V(f), a ero
yYCKOpeHue onpeaensercs 2-M 3akoHoM HproToHa

dvF

Tdt m , rne F=b-kv.
[Mostomy nuddepeHnuans-HOe ypaBHEHUE UCXOAHOM 3a1a4n OyJeT MMETh BHII:

dv_b—kv

dt m ) (D)

Pasnendass mepeMeHHblE B OTOM yPAaBHEHUHU, IIOJYyYHMM YpPaBHEHHME C Ppa3lciICHHBIMU
NEPEMEHHBIMU

dv _dt

b—kv m,

WuTerpupys koTopoe, Haitnem oOtiee pemienue ypaBHeHus (1)

L= tisc t=—Mmp-kvl+C
k m U k (L)
B pemennn ([1[]) yaoBaeTBopuM HauaabHOMY yciaoBUIO — V(0)=v,.

m m
0=—"Inlb—kv[+C_ C="Inlb-hv,|

[ToacraBuB HaiineHHOe 3HaueHWEe mocTossHHOM C B oOmiee permeHue ([1[]), moayuyuM perieHue
3anaun Komu:

:—%ln|b—kv|+%ln|b—kv0|

NN

b—
?m\ \—F =b—kv,,F=b- kv——l \—|
Takum o6pa30M, HMCKOMYIO CHJTy TSITHM COCTaBa C py/:[oﬁ B 110001 MOMEHT BpPEMEHH, HalJIeM U3

MOCJIETHETO PaBeHCTBA, N30aBUBIINCH B HEM OT JIOrapuQma
k k

k F, F, —t ——t
t—=In|—|=—=e" =2 F=F e "

m F F A
Ipumep 4. TpybonpoBoa TernoBod Maructpanu (quamerp 20 cM) 3alUIICHHBIN H30JALUEH
tommuaor 10 cMm orammuBaeT pabodee MOMEIIEHHE MPU ATOM Temiepatypa Tpyosr 160°C, a
BHelHero ee nokposa 30°C. OnpenenuTs pacrpeneacHie TeMIIEPATypbl BHYTPH U30JIALUH, €CITU
koa(dumment rermnonpoBoaHoctu £ = 0,00017, a Takyke KOJIMYECTBO TEIJIOTHI, OTAaBaeMoit 1 m
TpyOBI.
A Ecnu Teno HaXOAUTCS B CTAllMOHAPHOM TEIUIOBOM COCTOSIHMM U TemnepaTypa I’ B KaXJ10i ero
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TOYKE €CTh (YHKIUS TOJBKO OJHOW KOOpIMHATBI X, TO, B COOTBETCTBHM C 3aKOHOM
TeronpoBoAHOCTH Dypbe, KOIMYECTBO TEIUIOTHI, UCITyCKaeMoe B CEKyH1y Oy/aeT paBHO

Q:—)\S(x)(;—z:const

(1)
rae A — Ko3(p(UIUEHT TEeIIONPOBOJHOCTH, a IJIOLIAAb CEYeHHUs Tena S(x) ompenensercs 1o
bopmyne
S(x)=2nxl,

rae x— paguyc TpyOompoBona, /| — amuHa TpyObl, cienoBaTeibHO, ypaBHeHHe (1) MOXKHO
3anucath B BUE

dT dT
=—AS(x)—=—2AnmxI—
Q (X) dx dx
Q+2An xld—T:O
dX (2)

Pa3nenss nepemenHbie B quddepeHnnaIbHOM ypaBHEHUH (2) TOTyIuM
dx
dr=—-—9 .
2l X 3)

[To ycioBuro 3agauu HEOOXOIUMO ONPEIEIUTh paclpeesieHue TeMIepaTypbl BHYTPH U30JISIUH.
[TosToMy cHauama neByro yacth ypaBHeHus (3) unrerpupyem B npezenax ot 160°C mo 30°C, a
MpaByIo 4acTh HHTerppreM B npeaenax ot 10 go 20 cm.

30 d
fdtT_ 2Aml ‘[

160

[Tocne I/IHTerpI/IpOBaHI/Is[ ypaBHeHus (3), HaX0IUM

T =30-160=— Q In x|l =— Q 2
0,00017- 27l 0,00017 -2l @

3aTem, MPOMHTETPUPYEM JieByl0 4acTh ypaBHeHus (3) B mpezaenax ot 160°C mo HEKoTOpoOit
Temnepatypsl 7, a mpaByloo 4YacTb uHTerpupyeM B mnperenax or 10 go x cm. Ilocre
MHTErPUPOBAHUSA ypaBHeHHs[ (3), Haxonum

_ dx
fdtT_ 2Aml J"x

160
Tlie=T- 160——L-lnx|’1‘0:—L-ln0,l X
0,00017-2nl 0,00017-2nl (5)
PaznenuB nounenHo ypaBuenue (5) Ha ypaBHeHHE (4), MOTyIUM
T—160 In0.1x
—130 In2

W3 sToro ypaBHEeHHs CleyeT, UTO 3aKOH pacIpe/ie]IeHHs TeMIIepaTypbl BHYTPU U30JISIIIUU Oy 1eT
UMETh BUJI

T=591,8-431,8Inx

Kpome Toro, 1o ycioBuio 3agauu He00X0AUMO OINPEETIUTh KOJNUECTBO TEIUIOTH OTaBaeMon 1
M TpyObl. IToaTOMY A7 TOTrO, YTOOBI BHIIIOJHUTH YCIOBHE 331a4l HEOOXO0AUMO U3 ypaBHEHUS (4)
npu / = 100 cM BbIpa3uTh O U paccuuTaTh €r0 3HAUEHUE
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_130-0.00017-2-7-100 _1300.00017-2:3,14-100 _ oo
In2 0,69315 A

Q

Ilpumep.5 Kycok pyaHONl Macchl m MajaeT B PyAOCHYCK MOJA JCUCTBUEM CHIIbI TSHKECTH, TPHU
9TOM BO3JyX OKa3bIBA€T COINPOTUBIIEHHUE, NMPONOPLHOHAIBHOE KBAaApaTy CKOPOCTH IaJEHUS.
Haiitu 3aKkoH qBH>KEHUS KyCKa.
A Ilyctp s — paccrosiHMe, IPOWJIEHHOE TEJIOM K MOMEHTY f. Torna ABM)KEHHE ONpENeIseTcs
ypaBHEHUEM

d’s ds |’
m——=mg—k|—

a0 e
KOTOPOE MOXKET OBITh MPECTABICHO B BHJIE
dv_ mg —kv*
ds
V=—
Ir7ie CKOPOCTh dt . HuddepenunansHoe ypaBHeHue (1) sBisercs ypaBHEHUEM

Pukkaru.
Paznensis B HEeM nepeMeHHbIE, UMEEM

mdv _ dt
=
mg—kv
HJIN ITOCJIC COKPAIICHUA JIEBOU YacTHU PaBCHCTBA Ha m

d—v:dt

m

2
——V
g m
HNuTerpupys 310 paBEHCTBO, MOJIy4aeM
dv
f Y —t+C
g— k v
m )

JU1g BBIYMCIIEHUS! MHTETpaJa B JIEBOM 4acTU ypaBHEHUs (2) MIPUMEHsIEM METOJl HEOPEEIEHHBIX
ko3 urmeHToB, u Toraa

f dv Adv Bdv
k 2_f ? +.f K
——vV LS NS
g m \@ \/mv \Fg+ mv 5

Otkyna
A—B=0
A+B—1—
Vg
A:B:L_
2Vg

[ToncraBnss HaiiieHHbIE 3HaUEHUS KO3PPUIIMEHTOB B uHTerpai (3), umeem
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1 \/ﬂ Im ]t mp B m e
2\ gk +\/g—kv 2\ gk _\/@V
g m 9 m
Jg__k:r ) 9K

ZL]'IH KpaTKOCTHU 0003HaYUM m . Torna IMOCJIC YMHOKCHHA PAaBCHCTBA HA m HaxoauM
[ d(g+rv)_f d(g—rv)zzr(t_l_c)

g+rv g—rv
50048
In(g+rv|=In|{g—rv|=2rt+2rC
OTKYyJa

+rv

In| LY ) =2re42rC

g—rv @

[Torenuupyst ypaBuenue (4), noiaydaem

+1v
g¥rv _ 2re+2rC _ j2rt 2rC_ ezrczcl]:clezrr

=e —e e = |
g—rv
OTtkyna uckomasi yHKIIHMSI UMEET BUJ]
2rt

9. (Cl e’ — 1)

r ( Cl e2 rt+ 1)

g= rmogiz b

WIH C yYETOM TOT0, YTO kK u 1, oIy4uMm

. rm et —Cte ]
k (e"+C°e—rt) (5)
N3 ypaBaeHus (5) 04eBUIHO, UTO TIPH £, CTpeMsIIeMcsi K 06CKOHEUHOCTH, CKOPOCTh V JOCTUTAeT
MpeeIbHOr0 3HAYCHUS
Vmax: K
JUISL KOTOPOTO
rm mg
V=T K

CrnenoBatenbHO, ypaBHEHUE (5) 3aMMUCHIBACTCS B BUIE

(ert_ctle—rt)

(ert_'_ci’e—rt) ©)
Havansnoe ycnoBue: ipu t =0 v = .

[Tycte pagm xpaTkocTu 3amucu uo=vy/V. Torga moctostHHas uHTerpupoBanus C* B ypaBHEHUU
(6) mpuHUMAaET 3HaUYCHUE

_1—u0

I8

1+u0

IloacTaBisis 5TO 3HaUCHUE B YPaBHCHHUC (6), 3aM€4dacM, 4TO vV MOXCT OBITH 3aIKCcaHa B BUJIC
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(u0+thrt)
v=V
[1+u,thre|

[Tpunumast, yro npu £ = 0 s = 0, MOXKEM TeNepb ONPENEIUTH 3aKOH JBUKECHHUS S:

t
s=| v(t)dt:%ln(ch rt+ugshrt

0
r=%4
HOI[CT&BJ'I?I?[ V %1 V B OTO paBeHCTBO, OKOHYATCJIBbHO nonyqaeM HCKOMBIﬁ 3aKOH
JBIDKCHUS
2

\% t Vo t
s=—1In chg—+—sh g

g VvV V VIa

Ilpumep 6. HaiiTu perieHust ypaBHEHHUS:

(x3y— 3x2y+y3) dx+2x>dy =0

A Pa3nienuB 00e yactu ucxonHoro ypaBHeHus Ha dx#0 (x=0 — oueBUAHOE pELICHUE), OTYUUM
ypaBHeHue bepnym

2x3g—z+(x3—3x2)y:—y3.

Cunras y#0 (y=0 — TpUBHAIBLHOE pEIIEHHUE), IeTUM 00€ YacTh MOCIEHEr0 ypaBHeHus Ha (-)°) u

nenaeM 3ameny Z ( X ):y . Torpa monyunm

'

_2y _
57 (X)’ x3z'—(x3—3x2)z:1.

Pemas 3To ypaBHEHHE, HAXOIUM

z(x)=C1x_3eX—x_3.

Teneps 3anurieM Bce pemeHust UCXOAHOTO YpaBHEHHS
2 x 2 3 A Ve oy —
C,y'e—y —x=0;x=0;y=0 ,

Ilpumep 7. Haiitu o01ee pernieHue ypaBHCHHS:
y=-— y2 +1+ X )
A D10 ypaBHEHHUE SBISETCS ypaBHEHHEM PHKKaTh, B KOTOpOoM a(x) =-1, b(x)=0 u c(x) = 1+x°.

_ 2
ITpoBepka yCIIOBHS c(x)==alx)x —b{x)x+1, [lpuseno x pesynprary: 1+x’=1+ x°.
CHeI[OBaTeJIBHO, 9TO YCJIIOBHUC BBIINIOJHACTCA M 3a YaCTHOC PCHICHUC HCXOJHOI'0 YPAaBHCHUA

1
y=x+—
. Y=X z
MOXHO TpHUHATH (QyHKIMIO: 1 . Takum oOpaszom, moaras U BBIYUCIIUB

' -2
Y=1-2 "2 npusogum wcxomHOe ypaBHeHHE K HEONHOPOJHOMY JHMHEHHOMY YPABHEHHIO:
z—2 XZ:1_ OTKYI[a

z:ex2(C+fe_x2dx).

CHGI[OBaTeJIbHO, OGH.ICC PEIICHUC NCXOJHOI'0 YPABHCHUA Pukkaru numeer BU:
yExt—
C +f e dx ,

IIpumep 8. Haiitu oOmmii MHTErpan ypaBHEHHS:
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(x+y—1)dx+(x—y’+2)dy=0
A YcTaHoBUM, SIBIISICTCS JIM UCXOJIHOE PAaBHEHUE ypaBHEHHUEM B MOJHBIX auddepennunanax. s
ATOTO MPOBEPHUM, BHITIOJIHAETCS JiM ycyioBue Ditiepa (1.87). 3nech
M(x,y):x+y—1’ a N(x,y):x—y2+2_
oM on OM_, on_,

Borurcnum npou3BOAHBIE 8y u OX 8}/ u O0X , CIIeIOBaTeNbHO, yCIoBUE Difnepa
BBITIOJTHEHO, W HCXOJHOE YpaBHEHHE SBISCTCS ypaBHEHHWEM B MONHBIX auddepeHinanmax.
Haiinem ¢yHkmmmo u(x,y) MO H3I0KEHHOH BBIIE CXEME, a WMEHHO, MPEANOJIOKHM, YTOOBI

Q1)
BBITIOJIHSJIOCH PABEHCTBO :
du =x+y—1

0x ,

oTCIONA

2
X

U(x,y)=f(X+y—1)dX+¢(y)=3+xy—><+¢(y)

ou
a_:N(X,}’)
Jlanee notpebyem oT u(x,y) obecneyenus pasencrsa 0 :
X
% S Xy x4 (y)|=N(x,y )=x—y+2

b

— 0+x—0+¢'(y):x+¢'(y):X—y2+2, I ¢'()’):_y2+2. CrnegoBaTenbHO,
3

¢(y>=f(—y2+2)dy=—yg+2y

Taxum o6pazom, uckomasi (GyHKIHUS U COOTBETCTBEHHO OOIIUI MHTETpasl HCXOIHOTO ypaBHEHUS

OyIyT UMETh BUJI:
3

u(x,y):%+xy—x—y?+2y:C

[Tomyynm oOWmMII HWHTErpall MCXOJHOTO YpaBHEHHs, IMOTPEOOBaB BBINOJHEHHUS paBEHCTBA

ou
—=N|(x,
o ( y):
2 y3
u(x,y)=J[x=y*+2)dy+y(x)=xy—L+2 y+y(x)
3 , a Temepb TmoOTpedyeMm, UTOOBI

ou 'S

— =M X,y , X |= (X—l)dX:——X
BBITOIHSUIOCH OX ( ): y+y (x)=x+y—1, Haiinem W( ) f 2 . Takum
00pa3oM, oOIIHi HHTETPaT HCXOTHOTO YPABHEHUS UMEET BHUI:

3 2
C:xy—y—+2 y+x——x

3 2 )
CrnemoBaTenbHO, HE3aBUCHUMO OT TOTO, Kakoe u3 ycioBwuii (1.86) OymeT BHIMOTHITHCS B MEPBYIO
ouepe]ib, OO HHTETPaJl UCXOJHOTO YpaBHEHUS OYJIET OJHUM U TEM Ke.
OOmuit MHTETpa UICXOAHOTO YpaBHEHUS MOXHO 3amucath B Buje (1.89):

X

f(x+y—1)dx+f (xo—y2+2)dy=C

Xo

BoinonHuM HHTETrpUpOBaHHE:
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X2 y3

X rxv—x|F _ y —

Coy—xl +|xoy—L a2y =c
U1

2 2 3 3

X %o y Yo
XY TXT| S XY T X [F| XY T H2Y 7| X Yo m 32 Y, |=C

C,=C+=2—x +x Y, +2y 20

.x. X0°Y0 moxHo Gpate mponssombHO, To, 0GO3HAUME | 2 70000 ° 3,

OKOHYATCJIbHO MMOJTYYUM
3

X N4
_ Xy —x—<—+2
1= 2 4 3 Y A
' X '
Ilpuvep 9. HaitTu pemienus ypaBHEHUS: Yy

A Pa3pemnB 3T0 ypaBHEHHME OTHOCUTENIBHO X U, TOJjaras B 3TOM ypaBHeHUH Y = P, nony4uum

_JY
x==Inp
p . Tak xak dy=pdx’ TO

dy =pd llnp :ldp+lnpdy—llnpdp
p p p ’

N

[1-Inp| dy—%dp)zo

W3 3TOro ypaBHEHMs HaxXoIuM: p = e H P=CY . Taxum o0pa3oM, pelIeHUusT HCXOJHOTOo
ypaBHEHHUS UMEIOT BUJL:

x:l
e yCx=InCy 4

Lpumep 10. Haiitu oOuiee pelieHue ypaBHeHus: Y —y=0 .
2
A 1. 3anumeM xapakTepuCTUYECKOE YPAaBHEHHE: A"=1=0,

2. Haiinem KOpHH 3TOTO ypaBHEHHUS: A=1,4,="1 .

3. HOCKOJ’H:Ky KOpHH JEHCTBUTEIILHBIE U pa3JIM4YHBIC, TO IIO0 IIPABUITY 1 uM cTaBATCA B
X

—_— X —_— -
COOTBETCTBUE (PYHKIIHH yi=e, u y,=e KOTOpBIE COCTaBISIOT (yHAaMEHTAIbHYIO
CUCTEMY JIMHEHHO HE3aBUCHMBIX pELIeHU ucxogHoro ypaBHeHus. CrenoBaTenbHO, oOliee
pelIeHne UCXOAHOI0 YpaBHEHUS UMEET BU!

vix|=c, e*+Cre ™ ,

Ilpumep 11. Haiiti o01ee perieHne ypaBHeHHSL:
Yo =5y 418 {y =34 {yi +45 {y{ —25y=0(

A 1. 3anuiiem xapakTepUCTUYECKOE YpPaBHEHHE:
A°—51+182° =34 A%+451-25=0_

2. DTO XapaKTePUCTUIECKOE YPABHCHHE HMEET KOPHH:

A =1,0,=152i, 4, =121
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3. Mul BUUM, YTO CpCan KOpHGfI XapPaKTCPUCTHICCKOI'O0 YPABHCHUA CCTh KaK ﬂeﬁCTBHTCHBHLIe n
Pa3JIMYHBIC KOPHH, TaK 1 KOMIIJIICKCHO COIMPS’KCHHBIC, IIPUYCM KOMIIJICKCHBIC KOPHU ABJIAKOTCA
KpaTHBIMHU. HOBTOMy JJI1 COCTaBJICHUA (bYHHaMCHTaHLHOﬁ CHCTEMBl JIMHEHHO HE3aBHCHMBIX

A=1 ="

pelieHnii Bocnosb3yeMcs npasunamu 1, 2 u 3. Kophio COOTBETCTBYeET pemenne Y1~ €

A, =142 A, =1-2i

a KaXIoMy H3 JABYKPATHBLIX KOpHeﬁ y u s , OTBCYAKOT PCUHICHUA:

— X — X X _ X .
Y,=€e Cos2Xx,y;=xe Ccos2x,y,=e sin2x,y;=xe sin2x. COBOKYNHOCTS OTHX TISTH

peleHuit YiYor Y3 VeYs oOpa3yer (QyHIAMEHTAIBHYI0 CHUCTEMY JHMHEHHO HE3aBHCHMBIX
pemenuit. CienoBaTeNnbHO, 0011Iee pelieHre 3anHIIeTCs TaK:

_ X X .
y=C,e"+e"|[C,+xCy|cos 2x+(C,x+Cg|sin 2 x} A

IIpumep [2. HaiiTi yacTHOE U O0I1Iee peleHNe YpaBHEHHS:

2x
e

4 y+5y=——
Y Y COS X

A B coorsercTBUU C METOAOM Har‘paHn(a, COCTaBUM COOTBECTCTBYIOHICC 3TOMY HCOJHOPOIHOMY
YpaBHEHHIO C TOCTOSTHHBIMU K03()(DUITHEHTaMU OHOPOIHOE ypaBHEHHE
y —4y+5y=0
AP—42+5=0
n pemmM ero. s 3Toro 3ammmieM XapakTEpUCTHYECKOE YpPaBHEHHE: =Y. Dro

A ,=2F0
XapaKTEPUCTUYECKOE YPaBHEHNE UMEET KOpHU: = 1,2 .

Mbl BUAMM, YTO KOPHH XapaKTEPUCTHUECKOIO YpPaBHEHUS KOMILJIEKCHBIE, MO3TOMY oO0liee
pelnieHnue OJHOPOJHOTO YPaBHEHHUS UMEET BULL:

_ 2x 2x .
y=C,e""cosx+C,e "sinx
byznem nckath 4aCTHOE pEIIEHUE HCXOHOTO YPABHCHHUS B BUJIE

_ ( ) 2x ) 2x .
y=C,lx]e"*cosx+C,|x|e *sin x *)

CoctaBum cucreMmy
C, x/¢™ cosx+C, x/e " sinx=0{

WM COKpamias Ha e,

! !

ot

C,x|cosx+C,|x/sinx=00666¢
G

Pemmth 3Ty cucTeMy OTHOCHUTENIBHO Cri Gl vroskmo pPa3IMYHBIMM CcIlOcOO0aMu, Hampumep,
ucnonb3ys npasuiao Kpamepa. B nanHom cinyuyae ygoOHee cHauyana mpeoOpa3oBaTh BTOpOE
ypaBHEHHE, a UMEHHO, YMHOXHUTbh 00€ €ro 4acTu MEepBOro ypaBHEHUS Ha —2 U 3aTeM NpUOaBUTh
IIOJIyYEHHBIN pe3yJIbTaT KO BTOPOMY. B utore nosryunM ypaBHEHUE:

C,[x||=sinx|+C,[x|cos x=

oS x

U, CJIEZI0BATENLHO, STHM YPaBHEHHEM MOKHO 3aMEHHTH BTOPOE ypaBHEHHE B cucteme (**)
LI I I |

[C;xcosx+c'2 =00

Pemas sty cucremy no npasuity Kpamepa, noisydaunm

26



0 sin x

1 |
e Cosx .
Cl(X)—m——tgx,ﬁClx ——ftgxdx—ln|cosx|,
—sinx Cosx
cosx 0
|—sinx 1—|
C'Z(x‘)=1 X —1,2C,[x)=[ dx=x.

[loacTaBnsisi moy4YeHHbIE 3HAYECHUS Cru {Gyl

HEOJHOPOIHOTO YPaBHEHHUS
x/=¢"*[cos x-In|cos x|+ xsin x|

B (*), MOMyYyMM YacCTHOE pelIeHHE HCXOIHOTO

yqacmHoe

Taxum o6paszom, oO1iee perieHrne HCXOAHOT0 YpaBHEHUSI UMEET BU/I:

y(x]zezx(Clcosx+Czsin x)+e2x(cosx-ln|cos x|+ xsin x| A

Ipumep 13. Haiit yacTHOE pelieHue ypapaenus: Y — Y= xe"

A 1. ]lns mpaBoit yacTH KCXOMHOTO YPaBHEHUS OmpeersieM napaMmerpsl o,f3,q,/: =1, =0, ¢
= 1.

=+1

2_ 120 s A
2. Kopru xapaxrepuctideckoro ypauenns A —1=0 neiicteurensusie n pasmmunsie, 12

3= A=1
. VUuTBIBAs, 4TO YHCIIO a+ipl=1 COBMAJAET ¢ KOpHeM 1™~ .kpatHocTH 1, T TOTH 5=1, 1 m
= max(q,/)= 1. icX0z1st 13 3TOT0, MOKHO BBIIKCATH B HCKOMOTO YaCTHOTO PELICHHUS:
yq(x)zeX(on+A1)x

3. [loxcraBisieM B MCXOJIHOE YPAaBHEHHUE BBIPAXKEHUS IS ),(X) U ee BTOPOH POU3BOIHON
AgX*+x[4A +A | +2 A1+2A0]

y.lx|=e*
[Tocne mpeoOpa3oBaHuii (COKpaIIeHus Ha € U IPUBECHUS MOA00HBIX) MOJIydaeM paBEHCTBO:
4A0x+2A0+2 Alzx

B »TOoM paBeHcTBe mpupaBHHBacM KOI((UIMEHTHI TPU OJUHAKOBBIX CTEMEHSIX (YHKIUU
MEePEMEHHOM X B IIPaBOM U JIEBOM YaCTsIX:

x':4A,=1

1
0. _ A== A =——
X '2A0+2A1_0,0Tl<y21a CIIEIyET, 9TO 4 4.

I A, u A
OJ'Iy‘-ICHHBIe 3HA4YCHUA HCOHpe)IeJICHHBIX KOB(I)(I)I/IL[I/IGHTOB 0 IIOACTaBUB B BHU/
HCKOMOT'O YaCTHOTO pemeHI/m, HOJ'Iy'—II/IM OKOHYATCJIBbHO:

y”(x):%ex(xz—x)

Ilpuvep 14. HaiiTi 4acTHOE pellIeHUE YPABHECHMUS:
y =y +3y+5y=5¢" cosx+de "

A Ilpexne Bcero, (QyHKIHIO f (X )
filx|=5e**cosx u f,lx|=4e™"

NpEeICTaBUM B BUAE CYMMbI JBYX (yHKIMHA

. Hnsa xaxmoro cmywas OyneM MOAO0MpPaTh CBOE YaCTHOE
pelIeHre UCXOTHOTO YpaBHEHUSI.

1. s pyskum fi(x) onpeaensem napameTpsl o.,B,q,l: oo =2, B =1, g = 0, a nyust byHKImn fo(x)
coorBeTrcTBeHHO oL =[], B =[], ¢ =0.
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3 42
2. Xapaxtepucrtuieckoe ypashenne A — A" +3A+5=0 pyeer kopuu:

A =-1,1,,=1£2i

YuuteiBasi, 4To AN QYHKIHH fi(x) YUCIO (O( 'HB ): 2+i HE COBMAJAET HU C OAHUM M3 KOpHEU

XapaKTEepPUCTUYECKOro ypaBHEHHs, Mo3ToMy s=0, a a1 (QyHKUUH fo(X) 4HCIO ((X'HB ):_1

COBIAJIa€T C KOpHEM A; KpaTHOCTH 1. Mlcxons U3 3TOro, MO>KHO BBIIKUCATh YaCTHOE PEIICHUE:

yq(x)zyql(x)+yq2(x):er(Aocosx+Bosinx)+D0xe_X

x|

3. HOI[CTaBJISIGM B UCXOAHOC YPABHCHUC BBIPAKCHUA JJIA ‘y” " €ro NMponu3BOAHBIX U HAXOJAUM

A,,B,,D
3HAYCHHsI HEONpEeNeIeHHBIX KO3 (GUIIMEHTOB ~ 0’70770

x|

. s ynoOcTBa ompeneneHus 3TUX

K03 (UIIMEHTOB MOICTaBUM Yur'X] g ypaBHEHHUE C TIPaBOM 4acThIO fi(x), a Yuz (X) B YpaBHEHUE C

MPaBOU YaCTHIO fo(X).

IToacraBisiem Yu 1(X) :eZX(AOCOS X+ Bysin X) U MPOU3BOJHBIE:
y;1(X)=ezx(2A0cosx+ZBosinx—Aosinx+BOcosx),
Yu1lx|=€*(3A cos x+3 Bysin x—4 Ajsin x+4 Bycos x|,
Yurlx|=e*

2x
B MCXOJHOE YpaBHEHHE C TPABOH 4acThio fi(x) = D€  COSX Cokpamias Ha €”' M NPUPABHUBAS
KOO QHUIMEHTH TPU COSX M SINX B MPAaBOH M JIEBOW YaCTAX MOJYYCHHOTO pPaBEHCTBA, OyaeM
UMETb CUCTEMY U3 JBYX YPaBHEHHIA:

[2A0+1lBO—3AU—4BO+6{\0+380+5A0=5,LCC&

1DA #1085,

OTKYJla HaXOAUM, YTO

2A0cosx+2Bosinx—11Aosin x+11Bocosx)

5 1 _1 ax .
AO—BO—Z, =>yq1(x]—ze |cos x+sinx|
_Dyxe™*
Janee noactasisieM QyHKIHUIO fo(x) =
YurlXI=Dge M [=x+1], y,,[x|=Dge *[x=2], y,, [x|=Dye *[3~x]
B MCXOJIHO€ YpPaBHEHHE C NPAaBOM 4acThiO paBHON 4e™. COKpaTWB Ha e, MOJy4YHM PaBEHCTBO
8Dy=4, T0 ecTb Dy = %, clieqoBaTeIILHO

U €€ IPOU3BOJIHBIE:

, 1
yqz(x):—xe

2 .
TakuM 00pa3oM, YacTHOE pelIeHHe MCXOJHOTO yPAaBHEHMS 3alIleM B BHJE CyMMBI JBYX
YJaCTHBIX peHleHI/Iﬁ, U OKOHYATCJIBHO OHO 6yﬂeT HUMCTb BU.

X

Yl XI=y 4 lxl+y (X):lezx(cosx+sinx)+lxe‘
H " “ 4 2. A

2 " l
Hpumep 15. Haittn pemenne ypasuenns: X Y ~Xy +y=0,
de _1_

_t — o
A Tonaras X=e€ yyu t=1nx , HaliieM dx x
BbIurciauM npoM3BOAHBIE TI0 HOBOM MEPEMEHHON £, 0003HAYUB TOYKaMH TU(PEPEHIIUPOBAHIE
110 7.

28



_d_y_d_y. dt dy - —t

= d o d e e
”_i ﬂ d —t), —t: e -2t
y—dt( )dx dt( le'=[j—le

Toncrasus V> ¥ B nexommoe ypaBHEHHUE, Oy IUM
e y—yl—ele y+y=0, wm {j—2y+y=00

e -e
CrnenoBarenbHO, Mbl MOJMYYWIN OJHOPOJHOE JIMHEMHOE ypaBHeHHE. Ero XapakTepucTHYeCKOe

A=A,=1

2 ] o
ypasuerne A" —2A+1=0 pyeer kopun "1~ 727 . IlockonbKy KOPHH HCHCTBUTEIBHEIC H
KPaTHBIE, C KPATHOCTBIO PABHOM JIBYM, TO OOILEE pelIeHHE OyIeT MIMETh BUI:
t
ylt|=(C +tC,)e

Ilepeiias kK mepeMeHHOM X, OKOHYATEIBHO MOJIyYUM 001ee pellieHHe HCXOIHOTO yPaBHEHMS
y (X)Z(C1+C21n x)x A

Ilpuvep 16. Haiitu pelieHre ypaBHEHUS:
x2y —Xxy+y=coslnx
da _1_
e

A Tlonaras X= e' um £ =10 x , HaliieM dx x
BbIumcauM npoM3BOAHBIE TI0 HOBOM MEPEMEHHOM ¢, 0603Ha‘{I/IB ToukamMu AU epEeHIPOBAHKE
110 7.

! . —t " . .
y=ye 'y =lj-jle
[oxcrasus Y Y B ucxoaHoe ypaBHeHHe, TIONYYMM
y—2y+y=cost (*)

OTO HEOJHOPOAHOE JTUHEWHOE ypaBHEHHE C MOCTOSHHBIMU KO3 durmentamu OO1iee perieHue

COOTBETCTBYIOIIECTO €My OJTHOPOIHOTO YpaBHEHHUs (CM. npumep 36) UMeeT BUT
yltl=[C +tC,)e!

—2t

a 4aCTHOE PEIICHUE MOXHO MOYYUTh METOJIOM HEOTPEIEIICHHBIX KOA(PPHUITUEHTOB.
[Tockonbky mapaMeTpbl MPaBoil YaCTH HEOJHOPOAHOIO ypaBHEHUS (*) paBHBI, COOTBETCTBEHHO,

a=0,B=1, ¢ = 0, I = 0 u uyncno (O’ 'HB):lB HE COBMNAQJAeT HU C OJHUM KOPHEM
XapaKTEPUCTHUECKOTO ypaBHEHHMsI, modTomy s=0, 1 m = max(q,/)= 0. Ucxonas u3 3Toro, MoxHo
BBINIMCATh BUJI KICKOMOT'O YaCTHOTO PEIICHHUS:

yq(t)oncosHBosint

BbIYHCIIMM TIPOM3BOIHBIE OT Y t]
v, lt|]=—A,sint+Bcost,

y,lt)I=—A,cost—B,sint
U TIOJICTaBUB UX B ypaBHEHUE (*), MOITydUM
—2B,cost+2 A sint=cost

[TpupaBHsieM K03((UIMEHTHl NPU OJMHAKOBBIX (YHKLUSAX B MpPaBOH U JIEBOM HacTAX 3TOTO
ypaBHEHHUS

1
—2B,=1,2B,=—~,
0 0 )
2A,=0,=A,=0.

CrnenoBarenbHO, YaCTHOE pelIeHUe ypaBHeHus (*) umeer Bua
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1.
t|=—=sint
y,lt) 5 sin |

a obOmree pemeHue ypaBHeHus (*) OyeT BBINISIETh TaK:

1.

— t

yoﬁwee(t]—(clﬂcz)e 5 sint

Takum oOpa3om, o011ee pereHre HCXOHOTO YPaBHEHUSI UMEET BUI:

1.
y(x):(C1+Czlnx)x—zsmlnx.A

3.1.2. MeToanueckue MaTepuaJibl, OIpeaessiloNIHe MPOoUeIyPbl OUEHUBAHMS 3HAHUIM,
YMeHMIi, HAaBBIKOB MW (WJM) ONbITA /AeATEJbHOCTH B XO0J€ TeKYyllero KOHTPOJIs
ycneBaeMoCTH
YcTHbIM OTBET

Ornenka 3HaHMK mpennonaraeT audepeHIMpoOBaHHbIN TOAX0A K 00yJaromeMycs, yqeT
€ro MHANBUAYAJIbHBIX CHOCOGHOCTeﬁ, CTCIICHb YCBOCHHUA U CUCTEMATU3AIITU OCHOBHBIX HOHATHUHU
U Kateropud mo naucumiuinHe. Kpome TOro, omeHWBaeTcs HE TOJBKO TIyOWMHA 3HAHHM
MOCTAaBJICHHBIX BOIIPOCOB, HO M YMCHHC HCIIOJIb30BaThb B OTBCTC HpaKTI/I‘-IeCKI/Iﬁ Marcpuall.
OneHuBaeTcs KyJabTypa pedH, BllaJieHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanus: nocieqoBaTeIbHOCTb, MOJTHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIU3
pa3IMyYHbIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuala, HCIOJIb30BaHue
po(ecCHOHANBHBIX TEPMHUHOB, KYJIbTypa Pe4H, HABBIKH OPaTOPCKOTO MCKyccTBa. M3moxeHue
Marepuana 0e3 pakTUIeCKHX OIMMOO0K.

OueHka «omauynO» CTABUTCS B Cllydae, KOrja MaTepHall W3JIaraeTcsi UCUEPIIbIBAIOIIIE,
MOCIe0BATENbHO, TPAMOTHO U JIOTHYECKH CTPOWHO, MPH 3TOM pPACKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJM3UPYIOTCA TOYKH 3pPEHUS pa3IMYHBIX aBTOpoB. OOydaronuiics
HE 3aTPYAHSETCS C OTBETOM, COOJIIOIaeT KYJIbTYpy PEUH.

OrneHka «xopouto» CTaBUTCS, €CIIM O0yUaIOLIUICS TBEpJO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYECKyl 0a3y, HO MpU OTBETE Ha BOIPOC JIOMYCKaeT
HECYIIECTBEHHBIE MOTPEIIHOCTH.

Ouenka «ydogremseopumenbHo» CTaBUTCS, €CIU OOy4YalOIIUHCS OCBOMJI TOJBKO
OCHOBHOI MaTepuraj, HO HC 3HACT OTACIIbHBIX I[GTaJIef/’I, A0IMYyCKAaCT HCTOYHOCTHU, HEAOCTATOYHO
MpaBWibHbIE (OPMYIUPOBKH, HApyIIAeT IOCIEAOBATEIbHOCT, B M3JIOKEHUHM MaTrepHaa,
3aTPYAHACTCA C OTBCTaAMH, IIOKA3bIBACT OTCYTCTBHUC IIOH)KHOP’I CBiA3HM MCKAY aHAJIM30M,
apryMeHTaluei 1 BbIBOJAMH.

OneHka «HeyO0osiemeopumenbHoy CTaBUTCS, €CIU OOydaloluiicss He OTBEYaeT Ha
MOCTaBJIEHHBIE BOIPOCHI.

Keiicol (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiicss JOMKEH YMETh BBIJEIUTH OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3aJaud,
KOTOpbIE TPEOYIOT aHajIM3a U CIyXaT YCIOBUSIMHU perieHus. VIcXoas U3 MOCTaBIeHHOTO BOIIPOca
B 3a/laye, MONBITaThCS MAKCUMaJbHO TOYHO OINpPEAETUTh MPOOJIEeMYy U COOTBETCTBEHHO PEIIMThH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/WIU MUcbMeHHO. [lpu pemeHun 3agad Takxke Ba)KHO
NpaBUWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCH], HAayMHAasg ¢ Oojee OOMUX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanuss — OleHKa yYUTHIBAET METO/bI U CPEACTBA, UCIIOJIH30BAHHBIE TIPU
peIIeHUN CUTYaIIMOHHOM, TIPOOJIEMHOM 3a/1a4H.

OneHka «omauuHO» CTaBUTCS B Ciy4ae, Korja OOYyYalOUIWICS BBITIONHHI 3a/laHue
(pemmi 3a1avy), UCIONB3YS B MOJHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUYECKHE HaBbIKHU,
MOJTy4EHHBIE B Mpoliecce 00yUeHusl.
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OrneHka «xopouioy CTaBUTCS, €CIM OOYYarOIIUICS B LIEJIOM BBITIOJIHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omnopa Ha TEOPETHYECKUE TOJIOKEHHSI, H3JI0XKEHHbIE B
Hay4HOU JUTEpaType MO JAHHOMY BOIIPOCY.

Ouenka «yoosnemseopumenvbHo» CTaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELIEHUS 3a4aUu.

OueHka «HeyoosnemeopumenbHo» CTaBUTCS, €CIU 00ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.
TecrupoBanue

SBnsieTcsi OJHUM M3 CPEIACTB KOHTPOJS 3HAHUN OOYyYaromUXCs IO JUCIMIUIMHE
(Moyr0).

Kpumepuu oyenueanus — npaBUIbHBIN OTBET Ha BOIIPOC

OreHKa «omauyH0y CTAaBUTCA B CITydae, €Clu MpaBmiIbHO BhITOTHEHO 90-100% 3amanuii.

Onenka «xopouto» CTaBUTCS, €CIIN NPAaBUIIBHO BbINIOJIHEHO 70-89% 3anaHuii.

OueHka «yoosnemeopumenbHo» CTaBUTCS B Cly4ae, €Cld MPaBWIbHO BBIMOJHEHO S50-
69% 3ananuil.

OrneHKa «Hey0081emeopumesibHo» CTaBUTCA, €CIU TPAaBUIHHO BBIMOIHEHO MeHee 50%
3alaHUN.
3.2. OueHoYHbIe MaTEePHAJIbI JIs1 IPOBEACHHUS IMPOMEKYTOYHOM aTTECTALMH
3.2.1. Kputepuu oueHKH pe3yJIbTAaTOB 00YUYeHHUsI 0 JUCHHUILJINHE (MOIYJII0)

Mxana PesynbTaTtsl
Iloka3aTenu oueHMBaHUS Pe3y/IbTATOB 00y4eHUsI
OLICHUBAHHUA o0y4eHns
OTJIMYHO 3Haer: - oOydaronuiicsi riIy0OKO X BCECTOPOHHE YCBOWMJI MaTepHall, YBEPEHHO,

JIOTUYHO, TIOCIIEI0BATEIbHO U TPAMOTHO €r0 M3JIaracT, ONUpasiCh Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHUH JenaeT KBann(pUIUPOBAHHBIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONIEPUPYET KATETOPHUIMH U MOHATHIMH.

Ymeer: - oOydJaromuiics yMeeT caMOCTOSTENFHO M TPAaBWIBHO pemarh y4eOHOo-
npodeccroHanpHBlE  3aayd WM 3aJaHusl, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENBHO U apTYMEHTHPOBAHO U3JIaraTh CBOE pellIeHHE, UCIIONb3Ys
Hay4HbIE [TOHATHUS, CChIIasiCh HA HOPMAaTHUBHYIO 0a3y.

Bnaneer: - o0Oydaromuiicss BIajeeT parioHaTbHBIMU METOJaMHU (C UCIIOJIb30BAaHUEM
palMOHATHHBIX METOAWK) PEIICHUS CIOXHBIX MPO(ECCHOHANBHBIX 3a/1ad,
MPEACTABICHHBIX JI€J0OBBIMU UTPaMH, KEHCaMU U T.[.;

IIpu pemenun npoaeMOHCTPUPOBAT HaBBIKU

- BBIJICJICHUS [JIABHOTO,

- CBA3KOH TEOPETHUECKUX IMOJOKEHUH ¢ TpeOOBaHUAMU PYKOBOMSIINX
JIOKyMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTMUECKOH MOCIEI0BATEIBHOCTH,

- CaMOCTOSITETTLHOTO aHaiu3a (akThl, COOBITHIH, SBICHUM, MPOIIECCOB B MX
B3aUMOCBS3U U JUAJIEKTHUECKOM Pa3BUTHH.

XOPOLIO 3Haer: - oOydwarommuiicss TBepAO YCBOWJI MaTephal, JOCTATOYHO TPAMOTHO €ro
W3J1araeT, ONMpasch Ha 3HAHUSI OCHOBHOM M JIOTIOJTHUTENILHOM JIUTEpaTypHl,
- 3arpynHsercss B (OpPMYJIMPOBAHMM KBaJH(UIIMPOBAHHBIX BBIBOJOB MU
000011IeHUl, omepupyeT KaTeropusiMH U TMOHATUSMH, HO HE Bcerzaa
NPaBHIBHO UX BEpUPHULIUPYET.

Vmeer: - 00YJarOIIHIACS YMEET CAMOCTOSTEIBHO H B OCHOBHOM TPABMJIBHO PEIIaTh
y4eOHO-TIPO(eCCHOHATBHEIE 3a/1aud WM 3aJaHusl, YBEpPEHHO, JIOTWYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIICHHE, HE B
MOJIHOM Mepe WCIONB3Ysl HaydHbIe TOHATHS W CCHUIKM Ha HOPMATHBHYIO
0a3sy.

Brnaneer: - 00ydJaroluiics B IEJIOM BJIAJICET PAMOHATBHBIMA METOJAAMHU PEIICHUS
CIIOXHBIX TIPOPECCHOHATBHBIX 3a7a4, IPECTABICHHBIX JEJIOBBIMHI HTPAMH,
KelcaMu U T.]I.;

Ilpu pemieHnn cMor MNPOAEMOHCTPUPOBATh JOCTaTOYHOCTb, HO HE
TITyOWHHOCTH HABBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JI0JKECHUS MBICIICH B JIOTHYECKOM ITOCIIEIOBAaTEILHOCTH,

- CBS3KM TCOPETUYECKUX IMOJOXKCHUN C TPCOOBAHHSIMHU PYKOBOMISIIMX
JIOKYMEHTOB,
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- CaMOCTOSTEIHLHOTO aHanu3a (akKThl, COOBITHIH, SBICHUM, MPOIIECCOB B MX
B3aMMOCBS3HU M TUAICKTHUECKOM Pa3BUTHH.

YAOBJIETBO- 3Haer: - o0ydaromuiicss OpUEHTHPYETCSI B MaTepHalle, OJJHAKO 3aTPYAHSACTCS B €ro
PUTEJIBHO H3J10KEHNH;

- TOKa3blBaeT HEJOCTaTOYHOCTb 3HAHWI OCHOBHOM W JONOJHHUTEIbHOU
JIUTEPaTypHI;

- c1abo apryMeHTHPYET Hay4HbIE ITOJI0KEHHSL;

- IPaKTHYECKH He CrocoOeH c(hOPMYITHPOBATh BBIBOJIBI M 0000IICHUS;

- YACTHYHO BJIAJIEET CUCTEMOM ITOHATHI.

YwMmeerT: - 00yJaromuiicss B OCHOBHOM YMeEET PeIInTh y4eOHO-IpOodecCHOHATBHYIO
3ajady WIM 3aJaHue, HO JOMYCKaeT ONIMOKH, Clabo apryMEeHTHpPYET CBOE
peleHne, He0CTaTOYHO HCIOJIb3yeT Hay4yHbIe MOHSATUS M PYyKOBOJSILIHUE
JIOKYMEHTBI.

Brageer: - oOyuaromuiicss BiageeT HEKOTOPHIMH palMOHAIBHBIMH METOJaMHU
pELICHUs]  CIOXKHBIX  MPO(ECCHOHANBHBIX  3afad, IPEACTaBICHHBIX
JIETIOBBIMU UTPaMH, KeiicaMu U T.J1.;

[Ipu pemeHny MpoAeMOHCTPUPOBAI HEOCTATOYHOCTh HABBIKOB

- BBIJICJICHNUS TJIABHOTO,

- N3JI0’KEHMS MBICIIEH B JIOTHYECKOW I1OCIIeI0BAaTEIbHOCTH,

- CBS3KH TEOPETHYECKUX TIIOJIOKEHHH C TPEOOBAaHMSAMH PYKOBOJSIINX
JIOKYMEHTOB,

- CaMOCTOSTENILHOTO aHaju3a (haKThl, COOBITHIA, SIBICHUI, IPOLIECCOB B MX
B3aUMOCBSI3H M JHAIEKTHUECKOM PA3BUTHH.

HEYJOBIJIETBO- | 3Haert: - 00ydaroNHiics HE yCBOWII 3HAUNTENIFHON YacTH MaTepHaa,;
PUTEJIBHO - HE MOXKET apr'yMEHTUPOBATh HAy4YHBIE [10JIOKECHHUS;

- He GOPMYIHPYET KBATU(UIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BJIaJIeeT CUCTEMOH MOHSITHH.

Vmeer: o0ydJaromuiics He IOKa3al YMEHHE pelaTh y4eOHO-IpodeccHOHAIBHYIO
3a1a4y WM 3aJIaHUeE.
BnazleeT: HC BBIINIOJIHCHBI Tpe6OBaHI/IH, MMPEABABIIACMBIC K HaBbIKaM, OLICHHBACMbIM

«KYOOBJICTBOPHUTCIBHO».

3.2.2. KonTpoJsbHbIe 3aJaHUS] W/WJIN MHbIE MATEPUAJIBI VISl IPOBeeHUsI TTPOMEKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /Uil YCTHBIX OTBETOB (BAPHMAHTHI TECTA)

1.

e A

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

BekTops! 1 1e¥CTBUS C HUMU.

JIuneiHOe IpOCTPaHCTBO.

Marpuiibl U I€MCTBUSI C HUMH.

Omnpenenureny: MOHATHE, CBONCTBA, IPUMEHECHHUE.

CucreMbl TMHEMHBIX YPaBHEHUM: TOHSTHE, BUJIbI, METO/IbI PEILICHUH.
JIuneiinble onepaTopsl U IEHCTBUS C HUMH.

KBanpatuansie GOpMBbI: IOHSTHS U BUIBIL.

JIuHuK Ha MIOCKOCTH.

KpuBble BToporo nopsijika: HoHsTHe, BUbI, IpeoOpa3oBaHusl.
[IpsiMble TMHUK U TUIOCKOCTH B ITPOCTPAHCTBE.

[IpakTHueckoe 3ansTHE

MHO0KeCcTBO: MOHATHUE, BUJIBI, ONIEpPALlUU HAJl HUMHU.

QyHKIUU: TIOHATUE, BU/BL, IPUMEHEHUE.

Ilepenensl: onpenenenue, BUABL, IPUMEHEHHE.

HenpepbIBHOCT (pyHKITUH: OTpeieTieHNe, CBOMCTBA, IPUMEHEHHE.
ITpon3BosnHas GyHKUUU: ONpesieseHre, CBOUCTBA, TPUMEHEHHUS.
CoiictBa muddepeHunpyempix GyHKIHHA: OCHOBHBIE TEOPUH U TIPABUIIA.
HccnenoBanue (pyHKIMHA € TOMOIIbIO TEPBON MPOU3BOJHOM.
HccnenoBanue GyHKIHIA C TTOMOIIBIO BTOPOH MPONU3BOIHOM.
MeToapl HHTETPUPOBAHUS.

. InTerpupoBanue panoHaIbHbIX APOOEH.
22.
23.

WHTerpupoBanue nppaloHaIbHbIX (PYHKIHH.
WHTerpupoBanie TPUrOHOMETPUYECKUX (PYHKIINH.

32



24. OnpeneneHHblil UHTErpai: MOHATHE, CBOMCTBA, IPUMEHEHHE.

25. HecoOGcTBeHHBIE MHTETPAJIBI: TIOHSATHE, BUJIBI, CBOIICTBA

26. BekTopsl U 1EHCTBUSA C HUMH.

27. JluneitHoe mPOCTPAHCTBO.

28. Matpuisl U AEUCTBUSI C HUMU.

29. Onpenenurenu: MOHATHE, CBOMCTBA, IPUMEHEHUE.

30. CucTtembl TMHENHBIX YPAaBHEHUN: TIOHATHE, BU/bI, METOABI PELLICHUI.

31. JIuneiHble onepaTophl U JEHCTBUS C HUMH.

32. KBanparuusblie OpMBI: TOHATHUS U BUIBI.

33. JInHNM HA ITOCKOCTH.

34. KpuBble BTOPOTo MOpsIKa: MOHATHE, BUBI, TPeoOpa3oBaHusl.

35. IIpsiMble IMHUHU U TJIOCKOCTH B POCTPAHCTBE.

36. [IpakTuueckoe 3aHsITHE

37. MHOX€eCTBO: TTOHATHE, BUJbI, OTIEPALIMU HAJl HUMH.

38. dyHKUMU: TOHATHE, BUABI, IPUMEHEHHE.

39. Ilepenensl: onpeaeneHue, BUIbl, IPUMEHEHUE.

40. HenpepbIBHOCTB (DYHKIIMU: ONpeesieHHEe, CBOWCTBA, TPUMEHEHHE.

41. [Ipon3BoaHast GyHKIMH: ONIPECICHIE, CBOWCTBA, TPUMEHCHHUS.

42. CpotictBa 1uddepeHpyeMbIX (YHKINN: OCHOBHbBIE TEOPHH U MPaBUIIA.

43. UccnenoBanue GyHKIUNA C TTOMOIIBIO TIEPBOM MPOU3BOTHOM.

44. NccnenoBanue GyHKIUH ¢ TOMOIIBIO BTOPOH MPOU3BOIHOM.

45. MeTtoabl MHTErPUPOBAHUS.

46. HTerprpoBaHne paloOHAIBHBIX IPOOEH.

47. UnTerpupoBaHue UppallMOHANBHBIX (QYHKINH.

48. nTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKIIHHA.

49. OnpeaeneHHbIN UHTETpal: TOHATHE, CBOMCTBA, IPUMEHEHHUE.

50. HecoOGcTBeHHBIE MHTETPAIbI: IOHSTHE, BUJIbI, CBOWCTBA

51. @yHKIMSA MHOTHX [IEPEMEHHBIX: IOHATHE, CBOMCTBA, IPUMEHEHNE.

52. YacTHble NpUpPALIEHUS U YACTHBIE IPOU3BOAHBIE: TIOHATHE U CBOWCTBA.

53. TlonHble npUpalleHus U TOIHBINA AU depeHnrai: MOHITHE U CBONCTBO.

54. DkcTpeMyM: IOHATHE U CBOWCTBA.

55. luddepennmansHbie ypaBHSHUSI IEPBOTO MOPSAKA: TIOHATHE, CBONCTBA, TPUMEHEHUSI.

56. IuddepeHunanbHble ypaBHEHHsT BTOPOTO M BBICIIETO MOPSAKOB: TOHSTHE, CBOMCTBA,

MIPUMEHEHUE.

57. Pa3HOCTHBIE YpaBHEHUS: IIOHATUE, CBOMCTBA, IPUMEHEHHE.

58. UucnoBekle psibl: MOHATHE, CBOMCTBA, IPUMEHEHHUE.

59. ®yHKUMOHANBHBIE PSAABL: IOHATHE. CBOWCTBA, IPUMEHEHHUE.

60. Psaaer Toitniopa u MaknopeHa: onpeelieHie, CBOMCTBA, TPUMEHEHHUE.
TexcTbl NPo0JIEeMHO-AHAJIUTHYECKUX U (MJIH) IPAKTHYECKUX y4eOHO-NTPOo(ecCHOHAIBHBIX
3aga4
1.BeIunCINTE ONpENETUTEIND:

PPy

-4 P .

2. Peunth ypaBHEHHE:

X p, =6

py py(x+1)

3.IIpoBepuTh CylIECTBOBAHNE U BBIYUCIUTH OOPATHYIO MAaTPHUILY JJIsl MAaTPUIIBL:
p, P,

4=1% P

4.PemmTh cUCTEMY JTUHEHHBIX ypaBHEeHUH 110 popmynam Kpamepa:

33



B )y o |
5. Haiitu coOCTBEHHBIE 3HaYEHUST MATPHUIIBI:

P, D3
A=1% P,

6.CocTaBUTh ypaBHEHUE TPAaeKTOpUU TOUKU M (X; y), KOTOpasi pu CBOEM JIBUKEHUH OCTAECTCS
BIBoe Oymmke K Touke A(—1;—1), uem k Touke B(—4;—4).

7.-lano ypasHenue: y> — 2x + 4y + 2 = 0. BbIsACHUTB, KaKyr0 KPMBYIO BTOPOIO MOpSIKA OHA
OIUCBIBAET.

8.IlapabGona ¢ BepHmIMHON B Hayalle KOOPAWHAT MPOXOAMUT 4Yepe3 Touky A(2;8) m cummeTpudHa
otHocuTenbHO ocu Oy. Hanucatsb ee ypaBHeHUe.

9. Ans npsimoit Py X+p,y=p;=0 : @) IPOBECTH NEPIEHANKYIISPHYIO €l MPSAMYI0, IPOXOIAIIYIO
yepe3 Touky (20; —18) u 3amucarh ee ypaBHEHHe, 0) OINpPENSIUTh KOOPIAMHATHI TOYKH

2 —
lepeceyeHnst JAHHOH IpsMoii ¢ mpsamoit P2X~P1Y+P3=0
10. Hansr nBa MuokecTtBa: A = {-1,0, 3,5} u B={-3, 1,0, 7, 9}. Haiitu AUB, ANB, A\ B, B\
A.
11. Onpenenuts HHTEPBAIBI MOHOTOHHOCTH f(X) = X* -9x* +15x +1.

12. Hanucath ypaBHEHHE KacaTeIbHOU K KpHI 3

y=x 43x% 2 B TOUKE Xo = -1
6x

1+—
3x

lim
13. Boruucnutsb npeaen *?«
14. Haiitu obmacte onpenenenust GyHkmuu z = 2In(xy).

15. Haittu npousBoanyro pyrkiue/ (x) = sin(5x + 3)
16. Haiitn npousBoayto dyskiy Y =—
X
17. Haittu quddepenunan (bYHKmy:arcrg\/_E B TOYKE X = 1.

> B Touke X = (.

18.Haiit BTOpyI0 MPOU3BOIHYIO PYHKIINH €
19.Yemy paBHa 1iepBooOpasHast q)yHKm-"/ (-"2 +1) ?
20. BBIYHCITUT HHTETPAI _|1 x4 dx

Flnx

21. Beraucnuts uHTErpan | —dx
X

22. BoraucauTh uaTerpa. | 11sin xdx

23. Berunciaurhb YacTHBIC MPOW3BOIHEIC NIEPBOTO M BTOPOTO TOPSIIKA T (QYHKINH Z
=x’-2xy° +y°.
24. Haiitu skctpeMyM QyHKIMU Z=Xy(2—X -y ).
2 2
25. s pyskmup® =¥"% +377 — 407 B touke K(3,1,1) HaiiTu rpaaueHT.
26. Haiitu nomusiit auddepeniman GyHki e B Touke M (1,1).

27. Haiiti obumii uaTerpan quddepeHaabHbIX ypaBHEHHN:

a) tgxsin® ydx +cos’® xctgydy = 0. 6) |J1+ v dx— 2+ y)l+x'dy =0
28. [IpoMHTErprpOBaTh ypaBHEHUE Y’ = Xy + Xy’ HpH HadalbHOM ycinosuu y(0) = 2
29. Pemuts nuddepeHnanbHble YDAaBHEHHUS:

a) y=x"+y 0) y'cosx+ ysinx=1
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30. Pemnte ypaBHEHUE
(2xy + 3y )dx + (x* +6xy —3y*)dy = 0

31. Onpenenuth CXOAUTCS JIM TAaHHBIA P. El 3

IIPU3HAKY CXOJIUMOCTH.

= cosin

12 .Ecmm CXOOUTCH, YKAa3aTb I10 KAKOMY

32. Paznoxuts QyHknuoo y(x) = cos(x?) B pag MaknopeHa.
3.2.3. MeToguveckne MaTepHaJibl, ONpeAessiiOliNe TPOUeAYPbl OLEHUBAHUA 3HAHWIA,
YMEeHUii, HABBIKOB B X0/l€ IPOME:KYTOUYHON aTTecTalumn

Ilpouenypa oneHuBaHusA 3HAHUMH (YCTHBIH O0TBET)

KaxXxaoro pasacia

IIpenen AIUTEIBHOCTH 10 MuHyT
INpeyiaraemMoe KOIMYECTBO 3alaHUM 2 Bompoca
[MocnenoBarenpbHOCTH BEIOOPKHU BOIIpocoB u3 | CiywaifHas

Kputepuu onenku

- TpeOyeMBbIil 00bEM U CTPYKTypa

- U3TIOXKCHHE MaTeprana 0e3 (pakTHIecKuX OmuOoK

- JIOTHKA U3JI0KECHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIIEH TEPMHUHOJIOTHH

- CTHJIb PEYH U KYJbTYypPa peUH

- MOI00P MPUMEPOB MX HAYYHOU JINTEPATYPhI M IPAKTUKU

«5» ecm Tp€6OBaHI/I$I K OTBCTY BBIIIOJHCHBI B ITIOJJTHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBCTY, OJHAaKO C€CTb
HEOOJIBIIINE HETOYHOCTH B H3JI0KEHHH HEKOTOPBIX BOIPOCOB

«3» ecnu TpeﬁOBaHI/IH BBITIOJITHEHBI YaCTUYHO — HC BbIACPIKAH 06’beM, €CTh

¢dakTryeckue  OMMOKM, HApylleHa JIOTHKA  M3JI0XKEHHS,
HEJJOCTaTOYHO HCIIOJIb3YETCSl COOTBETCTBYIOLIASl TEPMUHOJIOTUU

IIpouenypa oneHMBaHUS YMEHHUIl H

MPAKTHYECKNX Y4eOHO-TpodeccHoHaT

HABBIKOB (pelleHue NMPO00JeMHO-AHAJIUTUYECKHX H
bHBIX 33/1a4)

Hpe)maraeMoe KOJIMYECTBO Ba,I[aHI/Iﬁ

1

HOCJ’IGI[OB&TGIILHOCTL BBI60pKI/I

CrnyuaiiHas

Kputepuu ouenku:

- BBIJACJICHUC U ITIOHUMAHUC Hp06HeMLI

- yMeHHUe 000011aTh, COMOCTABNIATEH PAa3IHYHBIC TOUKH 3PCHHUS

- TIOJTHOTA MCITOJIb30BaHMS HCTOUYHUKOB

- HAJIMYME aBTOPCKOW MO3ULIMH

- COOTBETCTBHE OTBETA [TOCTABIEHHOMY BOIPOCY

- WCIIONIb30BaHHME COIMAJIBHOTO OIbITa, MarepuaioB CMMU,
CTaTUCTHYECKHUX JAHHBIX

- JIOTUMHOCTb U3JIOKEHUS

- YMEHHE cJieaTh KBAIU(HUIMPOBAHHBIE BHIBOABI 1 0000IIEHHS C
TOYKHU 3PCHUS PEIICHUS MPO(eCCHOHATBHBIX 3314

- YMEHUE NPUBECTU IPUMEP

- OTopa Ha TEOPETUICCKUE TTOTOKEHHS

- BJIQJICHUE COOTBETCTBYIONICH TEPMHUHOJIOTUEH

«5» ecau TpeOOBaHMs K OTBETY BBHIIOJIHCHEI B IOJHOM 00beMe

«4» ecnn B IEJIOM BBINOJNHEHBl TpeOOBaHMS K OTBETY, OJHAKO €CTh
HeOOJIbIIIE HETOYHOCTH B M3JIOXKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynusiercst B (OPMYJMPOBaHMHM  KBaIU(HUIIMPOBAHHBIX
BBIBOJOB U 000011IEHUI

«3» ecnu TpeOOBaHMS BBITOJIHEHBI YACTHYHO — MBITAETCSI 000CHOBATH CBOKO

TOYKY 3pCHHs, OAHAKO CJab0 apryMeHTHpyeT Hay4YHbIC
MOJNIOKEHHS, NPAKTHYECKH HE CIOCOOCH  CaMOCTOSTENBHO
copMyITHpOBaTh BBIBOJIBI M OOOOIICHUS, HE BUAUT CBS3b C
podecCHOHANBHOMN NIESITENbHOCTRIO

4. YyeOHO-MeTOANYECKOE U
(Mmonxyais)

4.1. DjIeKTpOHHBIE y4eOHbIe U3IaHUS

MaTEPHAIBHO-TEXHUYECCKOC

o0ecnmeueHne AUCHHUILIAHBI
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1. boromonos, H.B. Maremaruka: yuebHuk ans  By3oB/ H. B. boromornos,

I1. . Camoiinenko. — 5-¢ uzm., mepepad. u mon. — Mocksa : UzmarensctBo Opaiit,
2023. — 401 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-534-07001-9. — Tekcr :
anekTpoHHbld  // OOpasoBarenbHas 1atdopma FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/510750.
2. Mauynuc, B.B. Beicmas marematrwmka: y4eOHOe  mocoOwe i BY30B /

B. B. Mauynuc. — 5-e u3n., mepepab. u gom. — Mocksa : M3garensctBo FOpaidT,
2023. — 306 c. — (Bricmmee o6pazoBanue). — ISBN 978-5-534-01277-4. — Tekcr
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:

https://urait.ru/bcode/513124.

3. IHunaues, B. C. Bericmas matemaruka. [lomueiii kypc B 2 1. Tom 1 : yueOHuk ams
By30B / B. C. lllumaues ; mox pemxakiuenr A. H. TuxonoBa. — 4-e u3., UCIp. U JOI. —
MockBa : WM3marensctBo HOpaiit, 2023. — 248 c.— (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-07889-3. — Tekcr : anektponHbiii // OOpa3oBaTenbHas Iuiatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513025.

4. Hlunaues, B. C. Bricmas matematuka. [lomsbiii kypc B 2 T. Tom 2 : y4eOHUK Juid
By30B / B. C. Illunayes ; nmox penakuueir A. H. Tuxonosa. — 4-e u3z., ucnp. u J01. —
Mocksa : WMzgatensctBo [Opaiit, 2023. — 305c.— (Bricmee oOpa3zoBanmue). —
ISBN 978-5-534-07891-6. — Tekct : snexTponHsblii // OOpa3oBarenbHas miaatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513026.

4.2. DieKTpoOHHBIE 00pa3oBaTebHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHass cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass Oumbmmotexa [DnextponHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmammonnas cucrema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npodeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHbIEC
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0cTyn  (YOaJICHHBIA JOCTYyH) K HHUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM:

1. CnoBapm wu »SHuuKiIonequu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA

1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.

2. CB0OOODHO pacHpocTpaHseMOoe TMpOrpaMMHOE oOOecreueHue: CBOOOJHBIC TaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.

3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAS
cuctema «lapant» (OneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema 'APAHTY),
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC

IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAsS CHCTEMA

ZNANIUM, snextpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyIeHTay.
4.5. O0opynoBaHUe U TeXHHYECKHeE CPeIcTBa 00yYeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCS Y4YeOHbIE ayJUTOPUU IS
MPOBEJCHUS Y4YeOHBIX 3aHATUH, KOTOpbIE OCHAIEHBl O0OPYIOBaHHEM M TEXHUYECKUMU
cpeAcTBaMU OOy4YeHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuXxcs, KOTOpbIe
OCHAIICHbl KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceTh «VHTepHeT» u
o0ecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayAUTOPHI 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI ¥ TOMEIeHUH /1JI151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTsl 000py1OBAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00yueHHust
Y4eOHbIE  ayAMTOpUHM  JUIS ~ TPOBEACHUS | YueOHAas ayJAuTOpUsS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAKONICH BCEM YCTAHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIBHOES MYJIbTUMEIHITHOE 000PYTIOBAHHUE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI Ilomemienne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOM  C
BO3MOXKHOCTBIO ~TOAKMIOUeHHs K cetu «UHTepHeT» U
obecriedeHrEM JIOCTYNa B 3JICKTPOHHYI0 HWH(POPMAIMOHHO-
obpazosarenbHyo cpeny PXTY wum. JI.U. Menneneesa u x
9BC.

* HoMep KOHKPETHOW ayJUTOPHUM yKa3aH B MpHKa3e 00 ayJIUTOPHOM (OHJC, PACIUCAHUU YUICOHBIX 3aHATHI H
pacnircaHuy IPOMEXYTOYHON aTTECTAIUH.
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