PabGouyasi nporpamMma qucuunJnHbI (MoayJst) « Beiciasi MaTeMaTHKay, BRJIKOYAs
OLIEHOYHbIE MAaTEePHAJIbI

1. TpeOoBanus K pe3yabTaTaM 00yYeHHs 10 JUCHUIINHE (MOAYJIIO)
1.1. ITepeyenb KoMIeTeHIUii, (OPMUPYEMbIX JAUCHUIJIMHOW (MOAyJieM) B mpouecce
OCBOCHHS 00Pa30BATEJIbHOI NPOrPaAMMBI

I'pynna komnereHumii KaTteropusi kKomnereHumi Koabl U conep:kanue KOMIeTeHIU
YHuBepcaabHble - -
Oo6menpodeccroHaIbHbIC - -

[Ipodeccronanbhbie - [IK-1  Cnocoben  ¢opmupoBartsb

BO3MOXKHBIE pEIIEHUS] HAa OCHOBE
pa3paboTaHHBIX Ui HUX IIEJIEBBIX
roKazaTesiel, aHajan3a HeoOXOAUMOM
nHdopManuu u (axTopoB,
BIHSIIOIINX Ha JIeITeIbHOCTh
NpeNIpHATHSA, a TaKXKe C Y4eTOM
€CTECTBCHHO-HAyYHBIX ~ OCHOB  H
ocoOeHHOCTeH TEXHOJIOTHIECKUX
MPOLIECCOB MPOU3BOACTBA B
XHMHYECKO# OTpacin

1.2. KoMmnerenuun n HHAUKATOPbI HUX JOCTHKCHUSA, (l)Ole/IpyeMbIX JUCHUILTMHOM

(MoayJiem) B mpouecce 0CBOCHHUsI 00Pa30BaTeJIbHOM MPOrPaMMbI
Kon Ko unankaropa
KOMIETeHIIMN | KOMINeTeHIHH
[K-1 IK-1.3 YuurteiBaeT B (POPMHPOBAHUH PEIICHHS €CTECTBEHHO-HAYYHBIC OCHOBBI U
0COOEHHOCTH TE€XHOJIOTMYECKHX IIPOIECCOB MPOU3BOACTBA B XMMHYECKOH
0Tpaciu

1.3. Pe3yabTaThl 00y4eHUs 10 AUCUUILIMHE (MOIYJII0)
Heap wu3ydyeHusi AUCHMILVIMHBI (MOayJisi) — (GOPMHUPOBAHHE MATEMATHYECKOW KYJIBTYpPHI
CTYJICHTOB, OBJIa/ICHHE COBPEMEHHBIM aIlllapaToM MaTeMaTHKU JIJIs JallbHEHIIIero UCIIOIb30BaHuUs
B JIpyrMX O0JacTAX €CTECTBEHHOHAyYHOTO0 3HaHWA M JAUCLUUIUIMHAX €CTECTBEHHOHAYYHOTO
CO/IepXaHus, MOJArOTOBKA K U3YYEHUIO M MPUMEHEHHUIO MAaTeMaTHUYECKHMX METOJI0OB B
npoeccCuOHANBbHON 1EATEIbHOCTH, K CAMOCTOATEILHOMY U3YUYEHHUIO TEX pa3/elIoB MaTeMaTHKH,
KOTOpBIE MOTYT MOTPEOOBATHCS JTOMOIHUTENHHO B MTPAKTUYECKON U UCCIIEI0BATENIbCKON paboTe;
(dhopMHUpOBaHNE HABBHIKOB MCITOJIH30BAHUS MAaTEMAaTUYECKUX METOJIOB M OCHOB MaT€MaTHYE€CKOTO
MOJICTTMPOBAHUS B PAKTUUYECKOM IEATEIHHOCTH M HAy4YHOU paboTe.
B pe3ynbrate u3yueHus: AMCUUILINHBI (MOYJIs) 00ydaromuiics JOKeH
3HATh:
® [pUEMBI UCCIEOBAHUS U PEIICHUS MaTeMaTHUeCKH (DOpPMaTU30BaHHBIX 3a7a4;
e MaTeMaTH4eCKHe METOJbI, MCIONb3yeMble g cOopa, 0OpabOTKM M aHAlW3a JaHHBIX,
HEOOXOUMBIX JIJISl PEUICHHs TOCTaBICHHBIX YKOHOMUYECKUX 3a/1a4;
yMeTh:
e BBIOMpATH peCypChl JIs MOUcKa HHPOpMaIIUU, HEOOXOTUMOM JIJIsl pEIICHUS TOCTABJICHHON
3a/1a4u;
® HAaXOJHUTh, KPUTUYECKH aHAIU3HPOBATH, COTIOCTABIATH, CHCTEMAaTU3UPOBATh U 000011aTh
00HapyXeHHYIO HHGOPMAIIHIO, HEOOXOUMYIO JIJIsl PEIICHUsI ITOCTABJICHHOH 3a/1a4H;
® BBIABISTH CHCTEMHBIE CBS3U M OTHOIICHUS MEXAY N3y4aeMbIMU SIBIICHUSMH, TPOIECCaMU
U/ 00beKTaMU Ha OCHOBE MPUHSATON MapaiurMbl
® [PUMEHSATh MaTEMAaTUUECKHE METOIbI JIJISl PEILICHUS] MPAKTUUECKUX 3a7a4;
CTPOUTH MAaTEMATUYECKHE MOJIEIH TPUKIIAAHBIX SKOHOMUYECKUX 3a/1a4 U UCCIE0BATh 3TH

CopepxaHue HHIUKATOPA KOMIIETEHUU

MOJIEIIH;
BJIA/1€Th:
® METOJaMHU MATeMaTHYeCKOTO aHalu3a, JHUHEWHON anreOpbl, NpPUMEHSEMBIMH B
DKOHOMHKE;



® HaBBIKAMU IIPUMEHEHUS COBPEMEHHOT'O MATEMAaTHIECKOTO HHCTPYMEHTAPUS [JIsl PeIICHUS
SKOHOMMYECKHUX 3a1aY;
® MAaTeMaTUYECKUMH METOJAAMH PEIICHUS THUIIOBBIX OPTraHU3AIMOHHO-YIIPABICHYSCKUX
3a/1ad4.
2. O0beM, CTPYKTYpA U COlepPIKAHUE AUCHUILIHHBI (MOTYJIs1)
2.1. O6beM AUCHMILINHBI (MOYJIsA)

Buowt yueonoit pabomut Dopmut 00yuenusn
Ounas
OO01as TPYA0EMKOCTh: 3aUETHBIC SAUHHUIIBI/TaChI 10/360
KonTakTHas pa6ora: 216
3aHATHS JEKIIMOHHOTO THTIA 108
3aHATHS CEMUHAPCKOTO THIIA 108
KoHcyabranumn 0
IIpoMeskyTOUHAS aTTeCTAIMSA: 33a4eT, 3a4€T, YK3aMEH 36
CamocrosiTeabHas: padora (CP) 108

2.2. Tembl (pa3aesbl) TUCHUILTHHBI (MOIYJIs) ¢ YKa3aHHEM OTBEI€HHOI0 HA HUX KOJIMYeCTBA
4acoB 1o (popMam 006pa3oBaTEJIbHOM 1eATETbHOCTH
Ounasn popma 0dyuenus

Buabl yueOHo#i padoThl (B 4acax)
Ne | HaumeHnoBanne TeMm Konrakrnas pagora
3ausTus
n/n | (pasaenon) 3aHATHS CEMHHAPCKOIO THIIA Cp
JIEKIMOHHOTO THIIA
JI Huble 113 C JIP Hubie

1. OneMeHTHl JTMHEHHOH 12 0 12 0 0 0 12
anreOpel

2. DIeMeHTHI 12 0 12 0 0 0 12
AQHAJIUTUYECKOU
TEOMETPHUH

3. DIeMeHTHI 14 0 14 0 0 0 14
MaTeMaTHIecKOro
aHaIM3a

4. Huddeperuunansaoe 14 0 14 0 0 0 14
HCUHCIICHUE

5. WnTterpanpHoe 14 0 14 0 0 0 14
HCUUCIICHUE

6. OyHKINH 14 0 14 0 0 0 14
HECKOJIbKUX
NepeMEeHHbIX

7. HuddepenunansHere 14 0 14 0 0 0 14
u pa3HOCTHbIE
ypaBHEHHS

8. Psiibt 14 0 14 0 0 0 14

Ilpumeuanusn:

JI — nexuwmm, 113 — npaktraeckue 3ausaTus, C — cemuHapsl, JIP — maboparopHsie paboTel, CP — camocrosTensHas
pabora.

2.3. Coep:kaHue TUCHUILUIMHBI (MOYJs), CTPYKTYPHMPOBaHHOEe MO TemaM (pa3aejamM) H
BHIaM padoT
CoaepxaHue JIEKIIMOHHOI0 Kypca

Ne Conep:xaHue JIEKIHOHHOT0 Kypca
w/n HaumenoBanue TeM (pa3aesioB) P yp

1. | DremMeHTHI TMHEHHO anreOps

Bexrops! u neiictBust ¢ HUMU. JInHElHOE pOoCTpaHcTBO. MaTpulibl U
nerictBus ¢ HUMH. OTnpeenuTeNn: TOHITHE, CBOWCTBA, MPUMEHEHHE.
CHcTeMbl JTMHEHHBIX YpaBHEHUH: TTOHSATHE, BUIBI, METOIbI PEIICHHIMA.
JluneliHple onepaTophl U ASUCTBUS ¢ HUMU. KBagpaTuuHbie GopMbI:
TIOHSITHSL Y BUJIBI.

2. DIEMEHTBI aHAJIUTHYECKOMI JIMHMKM Ha IDIOCKOCTH. KpI/IBLIG BTOPOI'0O IoOpsaKa: IOHATHC, BUIbI,
reoMeTpun HpeOGpEBOBaHI/IH. HpHMBIG JIMHWU U TIJIOCKOCTH B IPOCTPAHCTBE.

3. DJIEMEHTBI MaTE€MaTUu4YCCKOIro MHOXeCTBO: NOHATHUC, BHU/bI, ONCpallMd HAJ HHUMU. (DyHKL[I/II/IZ
aHaJli3a TMOHATHUC, BUAbI, TIPUMCHCHUC. Hepenenm: OnpeaACJICHNUC, BUIBI,




TMPUMCHCHUC. HerepI)IBHOCTI) (byHKHI/II/II onpeAcicHue,
CBOﬁCTBa,HpHMCHeHHC.

4. | JuddepenunansHoe ncuucieHue [TpousBonHas QYHKIMU: OIpeNeNieHHe, CBOMCTBa, NPUMEHEHUSL.
CaoiictBa 1uddepeHIrpyeMbIX (YHKLIHH: OCHOBHBIE TEOPHU H
npasuia. ViccnenoBanue GpyHKIMI ¢ TOMOIIBIO IIEPBOI IIPOU3BOIHOM.
HccnenoBanue QpyHKIMI ¢ TOMOIIBIO BTOPOH MPOU3BOAHOM.

5. | UHTerpanbHOE UCUHCIIEHUE Mertozs! MHTErpHUpoBaHus. MIHTErpupoBaHue parroHaIbHBIX IPO0eit.

HurerpupoBanue UPPAIMOHANIBHBIX (YHKIMH.
WnTterpupoBanne TpuroHOMeTprUyecknx (GyHKImA. OnpeeneHHbIH
WHTETpAI: TIOHATHE, CBOMCTBa, TIpuMeHeHHe. HecoOcTBeHHbIC
MHTETPANbL: OHATHE, BUBI, CBOHCTBA
6. | @ynkMn HecKONbKUX | DyHKIMA MHOTMX IEPEMEHHBIX: MOHATHE, CBOMCTBA, NPUMEHEHHE.
MEpPEMEHHBIX YacTHbIE IpUPALICHUS X YaCTHBIE IPOU3BOHBIE: TIOHATHE U CBOICTBA.
IonHere mpwpameHuss W TONHBI guddepeHnnan: IMOHATHE W
CBOHCTBO. DKCTpEMyM: IOHSTHE M CBOHCTBA.
7. | Auddepennuansapie n | JuddepeHnmansHeie ypaBHEHHS II€pBOTO IOPsIKa: MOHSATHE,
Pa3HOCTHBIC YpaBHEHUS cBoiicTBa, npuMenenust. J{uddepenunanbapie ypaBHEHNS! BTOPOTO H
BBICIIIETO MOPSAKOB: MOHITHE, CBOWCTBA, NpHUMEeHeHHe. Pa3HOCTHBIE
yYpaBHEHHMS: IOHATHE, CBOICTBA, IPUMEHEHHE.

8. | Panpr UucnoBsle psiibl: IOHATHE, CBOMCTBA, IpUMeHeHNE. DyHKIMOHAIBHbIC
PsABL: IOHSATHE, CBOMCTBA, NpuMeHeHue. Psanbl Tainopa u MaknopeHa:
onpeJieleHNe, CBONCTRA, IPHMEHEHHE.

Coaepsxkanue 3aHATHI CEMHHAPCKOI0 THIIA
Ne Conep:xanue 3aHATHI CeMHHAPCKOIr0 THUIIA
w/n HaumenoBanue Tem (pasnesoB) Tun
1. | DneMeHTHI TNHEHHOH anreOpsl I13 | [IpoGemsl oi1st OOCYKACHUS:

Bexrops!l u IeUCTBYS ¢ HUMU.
JIuneiiHOE IPOCTPaHCTBO.
Martpulibl 1 JeMCTBUSA C HUMH.
Omnpenenureny: NOHITHE, CBOWCTBA, IPUMEHEHHE.
Cucrembl JTMHEHHBIX ypaBHEHUH: MOHATHE, BUIBI, METOJBI
PELLEHUN.
JIunelinble onepaTopsl U JEHCTBUS ¢ HUIMHU.
KBanparuunbie pOpMBI: TOHSTHS U BUABL
Perenne 3agau:
JeiicTBus ¢ BEKTOpamu.
JHeiicTBus ¢ MaTpuLamu.
[Ipumenenue onpeaenurenei.
Penienue cucreM JIMHENHBIX yPAaBHEHUM.
JlelicTBus ¢ MMHEWHBIMH OTIepaTOpaMH.
ITpumeHeHne JIeMEHTOB JIMHEHHOM anreOpsl B 3KOHOMUKE.

2. | DieMeHTsI AHAITUTHYECKOH I13 | IIpoGnemsr asist 0OCYXKIEHUS:

TeOMETPHH JIuHNM Ha TIIOCKOCTH.
KpuBbie BTOporo nopsxa: MoHsITHE, BUBL, IPEOoOPa30BaHHSL.
IpsiMble TMHUK U IIIOCKOCTU B IPOCTPAHCTBE.
Perenne 3agau:
Merton KOOpIHHAT Ha TIOCKOCTH.
IIpsimast B 1eKapTOBBIX KOOPJUHATAX.
VYcnoBust napaaneabHOCTH U NEPHEHANKYISIPHOCTH IPSIMBIX
Ha IUIOCKOCTH.
Kpussle Broporo nopska.
[IpeoOpazoBanre  ypaBHEHHH  BTOpOTO  TOpSOKa K
KaHOHHYECKOMY BHTY.
ITnockocTs.
IIpsimast JIuHKS B IPOCTPAHCTBE.

3. | DaemeHTsI MaTeMaTHIECKOTO I13 | IIpoGemsl y1st OOCYKACHHS:
aHaIn3a MHOXeCTBO: TIOHATHE, BU/IBL, OTIEPAIIN HA/l HUMH.

OYHKUMM: TIOHSATHE, BU/bI, IPUMEHEHUE.

[lepenensl: onpeaeneHue, BUAbL, IPUMEHEHHE.
HenpepeBHOCT  (YHKIMU:  ONpEACNCHHE, CBOICTBA,
[IPUMEHEHHE.

Pemenne 3amau:




Onepanuy HaJ MHOKECTBaMU.

OCHOBHBIC JIEMCHTAPHBIC (PYHKIUH U UX rPadUKH.
Bruncienne npeenoB MepeMEHHBIX BEIHYMH M (DYHKIIHI
OJIHOU NEPEMEHHOM.

HenpepbiBHbIC QyHKITUH.

JuddepennnanbHoe nCUUCICHUE

I13

[Tpo6nems! 171t 00CYKACHUSL:

[MpousBomHast ~ QyHKIMU:  ONpejelieHHe,  CBOICTBa,
MPUMEHEHHSL.

CaoiicTBa mu¢hhepeHIpyeMbIX (YHKIUN: OCHOBHBIE TCOPHU
U IIPaBUIIA.

HccnenoBanmne (GyHKIHH € TIOMOIIBIO TIEPBOH MPOU3BOTHOM.
HccnenoBanne (GyHKIMH ¢ TIOMOIIBIO BTOPOH TIPOM3BOIHON.
Juddeperuman yHkImm.

Pemenue 3anau:

[Tpou3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.
[Tpou3BoHbIE CIOKHOW U 0OpaTHOM (QYHKIHIA.
ITpou3BoiHBIE BBICIIUX MOPSIIKOB.

[TpunoxeHue Npou3BOIHON K MCCIIEAO0BAHMIO (DYHKIIHA.

WHuTerpanbHOE UCUUCIICHUE

I13

[Tpob6nemb! 1715t 00CYKACHUSL:

MeToab! UHTErpUPOBaHUSI.

HHTerpupoBaHue parroHaIbHBIX APOOCH.

HHTerprpoBaHue nppanuoHaIbHEIX (YHKIHH.
WHTErprpoBaHue TPUTOHOMETPUUECKUX (DYHKIIIHA.
OmnpeneneHHblil HHTETpall: IOHATUE, CBOMCTBA, IPUMEHEHHE.
HecoGcTBeHHBIE HHTEPANIBI: IOHATHE, BUIbI, CBOHCTBA
Pemenne 3anau:

WHTerpasbl OT OCHOBHBIX (DYHKIIHIL.

Hcnonb3oBaHue METONOB WHTETPUPOBAHMSA JUIA  Cllydas
HEOIPEJCIICHHBIX HHTEIPAJIOB.

Beruncrenne onpeaeseHHbIX HHTErpaioB.

Ber4ncnenre HecoOOCTBEHHBIX HHTETPAJIOB.

DOyHKIUA HECKOJIbKUX
MEPEMEHHBIX

I13

[Tpob6nemb! 1715t 00CYKACHUSL:

OyHKIMS MHOTHUX TEPEeMEHHBIX: IIOHSATHE, CBOICTBA,
MPUMEHCHHE.

YacTHbIe IpUpanIeHNs U YaCTHBIC TPOM3BOIHBIC: TTOHITHE H
CBOICTBA.

[NonHBIE IpUpATIEHHs U TIONHBIH AU QepeHIral: MOHITHE U
CBOMCTBO.

DKCTpeMyM: TIOHSITHE ¥ CBOWCTBA.

Pemenne 3agau:

OYHKIIMY HECKOJIBKHUX MIEPEMEHHBIX.

BhIumciIeHHE YaCTHBIX MPOU3BOIHBIX (DYHKIIMH HECKOIBKHX
MEPEMEHHBIX.

Haxoxnerne nomHoro muddhepenuana st GyHKIAR ABYX
U TpeX TIepEeMCHHBIX.

JIoKaITBHBIH KCTpeMyM (DYHKIIMH HECKOJBKIX MEPEMEHHBIX.

JuddepernnansHere u
Pa3HOCTHBIE ypaBHEHHS

13

[poOGmemb! 115t 00CYKACHIS:

JuddepeHnnansHple  ypaBHEHHS — II€PBOTO  TOPSIKA:
HOHSTHUE, CBOMCTBA, IPUMEHEHUSL.

JuddepeHnyransaple  ypaBHEHHS] BTOPOTO M BBICIIETO
MOPSIIKOB: TTIOHATHE, CBOIMCTBA, IPUMEHEHHE.

Pa3nocTHbIe ypaBHEHMS: IIOHATHE, CBOMCTBA, IPUMEHEHHE.
Pemenne 3agau:

Pemenne  muddepeHnManbHEIX  ypaBHEHHH — IIEPBOTO
TOPSIIKA.

Pemenne nmHEWHBIX U (depeHIHATBHBIX  YpaBHEHHH
BTOPOTO TIOpsiJIKa C HOCTOSIHHBIMHU KO3 puImeHTamu.
Perenne TUNIOBBIX pa3HOCTHBIX YPABHEHUI.

Psanbl

I13

[Tpo6nems! 1715t 00CYXICHNSL:

YucroBble psipl: HOHATHE, CBOMCTBA, IPUMEHEHHE.
OyHKIMOHAIIbHBIE PSAABL: TOHATHE, CBONCTBA, TPHMEHEHHE.
Psaner Tolinopa um Maknopena: omnpezeneHue, CBOMCTBa,
MIPUMEHEHHE.




Pemenue 3agau:

JlelicTBus ¢ psiiamu.

Pasno)keHue B psig 3J€MEHTapHBIX (DYHKLMN
HccnenoBanue psaoB Ha CXOUMOCTb.
Paznoxxenue GpyHkmi B psit MaksopeHa.

Copepxanue cCaMOCTOATEIbHOM padoThI

Ne Cogaep:kaHue caMOCTOATEIbHOIM padoThI
w/n HaumenoBanue Tem (pa3genon)
1. | DmemMeHTHI THHEHHO anreOphI Cremnduyeckie CBOWCTBa  OMEpalMd  yMHOXKEHHS  MaTpHII.
Marpuanast Moziesis 6amaHcoBoro aHam3a. JInHeitHas Moaens oOMeHa
(MaTpuuHasg MOJIENIb MEXIYHAPOIHON TOProBIN).
2. | DneMeHTSBI aHanuTHuecko | IIpunokeHuss MeTosa KOOpAMHAT Ha IUIOCKOCTH. YacTHbIE ciiydau
reoMeTpHU o0IIero ypaBHEHHs IUIOCKOCTH. L{MnmMHIpHYecKre IOBEPXHOCTH.
IToBepxHocTH BpameHus. KaHoHndeckue ypaBHEHHsS HOBEpXHOCTEH
BTOPOTO MOPSAKA.
3. | DnemeHTsI MaTematuueckoro | Uucnoele  MHOkecTBa.  KommekcHele — uucima.  UucioBble
aHaIu3a TOCJIEI0BATENHHOCTH.
4. | JuddepenunansHoe ncunucieHme [TpousBomHbIE BBHICHIMX TOPSOKOB OT SIBHO 3aJlaHHBIX (DyHKIHIA.
[Tpou3BomHbIE BBICIIMX IOPSAKOB OT HESBHO 3aJaHHBIX (DYHKIHWA.
[Tpow3BomHbIE BBICIIMX TOPSAKOB OT  (YHKIMH, 3aZaHHBIX
napamerpudecky. [Ipunoxenne mudQepeHInaIbHOT0 HCUHCICHUS K
TEOMETPHH.
5. | WHTerpanpHOE HCUHCIECHUE I'eomeTpryecKre MPUIIOKEHHS ONpeie]IeHHOro HHTerpana. Ilnomans
rocko purypsl. O0seM Tena BpameHus. JJimHa IyTu KpUBOH.
6. | OynkmMn Heckoubkux | DyHKIME Tpex U Oosee mepeMeHHBIX. [Ipom3BogHas Mo myre u 1o
MIEpEeMEHHBIX HamnpaBJeHWIO. ['pafeHT M €ero CcBA3b C MPOU3BOJHOW IO
HanpasieHuto. KacarenpHas II0CKOCTh X HOPMAaJb K TOBEPXHOCTH.
7. | Juddepenunanbubie u | JuddepenunanbHple ypaBHEHUs BRICHIMX MOPsAKOB. OcoOble
Pa3HOCTHBIC YpaBHEHUS peuwrennsi.  [nddepeHnmanbHple  ypaBHEHHs, HE pa3pelleHHbIE
OTHOCHUTEJILHO MTPOU3BOIHOM.
8. | Panmr IIpumenenue psAaoB B IPHOIIKEHHBIX BhIUUCIeHUX. [[pubmmkenHoe

BBIYMCIICHHE 3HaueHWi ¢(yHkumid. [IpubnmxeHHOe BhIYKCICHHE
uHTerpasios. MHrerpuposanue qudpepeHInanbHbIX ypaBHEHHH.

3. OneHoYHbIle MaTepHaJbl [JIsl TNPOBeJdeHUs] TeKYLero KOHTPOJISI YCIeBaeMOCTH M
NPOMEKYTOYHOH aATTeCTAUH 00y4aloIUXCH M0 AUCHUIINHE (MOIYJII0)

ITo nucuuminHe (MOAYJIO) MPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJII KadecTBa
OCBOEHHUS:
TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH;

MPOMEXKYTOUHAs aTTeCTalys 00yJaroIUXCs M0 AUCHUIIIIMHE (MOYIIIO).

3.1. OueHoyHble MaTepHuaJbl VIl NPOBEJACHHs TeKYLlell aTTecTalMM MO JMCHHUIIMHE

(MoayJ110)

Ne | KoHTpoJsimpyeMble TeMbl (pa3aenbl) HanMeHoBaHME OLICHOYHOI'0 CPEICTBA

n/n
1. | DnemMeHThI TMHEIHON anreOph YCTHBIN onpoc, KeHChl, KOHTpOJIbHAs paboTa, TeCT.
2. | DreMeHThI aHATMTHYECKOH FreOMETPUH YCTHBIN onpoc, KeHChl, KOHTpOJIbHAs paboTa, TeCT.
3. | DneMeHTh MaTeMaTHYEeCKOTO aHAIN3a YCTHBIN onpoc, KEHChI, KOHTPOJIbHAs paboTa, TeCT.
4. | IuddepeHnmaibHOe NCUNUCTCHUE YCTHBIN onpoc, KEHChI, KOHTPOJIbHAs paboTa, TEeCT.
5. | VHTerpanpHoe ucunuciIeHue YCTHBIN onpoc, KEHChI, KOHTPOJIbHAs paboTa, TeCT.
6. | OyHKIHMKM HECKOJIBKUX MEPEMEHHBIX YCTHBIN onpoc, KEHCHI, KOHTPOJIbHAs paboTa, TEeCT.
7. | AnddepennmanpHple 1 pa3HOCTHBIE YPABHEHHUS YcTHBIH onpoc, KeHCHI, KOHTPOIbHasg paboTa, TeCT.
8. | Psaapr YCTHBIN onpoc, KEHChI, KOHTPOJIbHAs paboTa, TeCT.

3.1.1 TunoBbie KOHTPOJIbHBIE 32JaHUS MU UHbIe MaTepPHaJIbl, HEOOXOANUMBIE /5 OLEHKH
3HAHUM, yMEHUI, HABLIKOB M (MJIM) ONBITA AeSITEJIbHOCTH B Mpollecce TEKYIero KOHTPOJIs
ycneBaeMoCTH
YcrHblii onpoc

Ne | KonTpoaupyemsle Tembl (pazaennl) | Bonpocsl k onpocy
n/n
1 DJIEeMEHTHI TUHEHHON anreOphl 1. Marpwurs! 1 ux Buael. Oniepanuy HajJ MAaTPULIAMH.




2. Bpluncienue onpenenuTenei KBaapaTHbIX MaTPUI
1, 2 u 3-T0 TOPSAAKOB.

3. MuHop u anreOpanveckoe AOMOITHEHUE DIIEMEHTa
MaTpHIIBI.

4, Teopema Jlarutaca. CBoiicTBa OIpeACIHUTENCH,
BBITEKaIONIHe U3 TeopeMbl Jlarmnaca.

5. OOparHas marpuna. Heo0xoaumoe u JOCTaTOYHOE
yCIIOBUE CYIIECTBOBAaHMS 0OPaTHON MaTPHUIIBI.

6. Teopema o paHre MaTpPHUIIBL

7. Meton obpatHoi MaTpunsl pemenus CJIAY.

8. Meron Kpamepa pemenunst CJIAY.

9. Merton I'aycca pemenus CJIIAY.

10. Teopema Kponekepa Kanesiu.

11. Cucremsl OJTHOPOAHBIX ypaBHECHUH.
@yH1aMEHTaJIbHAsl CUCTEMA PELLICHUH.

12. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHMS
JIMHEWHOT0 OomepaTopa.

13. KBagparuunsie GopMmel.

14. 3HaKOOMpeAEeNeHHOCTh KBAAPATHIHOU (DOPMEI.

OJIEMEHTBI
TEOMETpUU

aHAJIUTHYECKON

Metoa KOOpIMHAT HA INIOCKOCTH.

[Ipsimast B 1eKapTOBBIX KOOPIMHATAX.

Meroapl 3a1aHus ypaBHEHUE MPSAMOI Ha IIIOCKOCTH.
VYcnoBue mapamuienbHOCTH U NEPHeHIUKYISIPHOCTH
MMPAMBIX Ha IJIOCKOCTH.

Yroa Mexay AByMsl IPSIMBIMHU.

YcnoBue napamieIbHOCTH

U NEPIEHAUKYJIIPHOCTH ABYX INIOCKOCTEN

VYron Mexay AByMs INTOCKOCTSIMHU.

OKpY>KHOCTb ¥ JJIJIHIIC.

10. I'mnep6ona u mapadona.
11. YpaBHeHHE IIIOCKOCTH U MPAMOIl B TPOCTPAHCTBE.
12. TlpocTpaHCTBeHHBIE (PUTYPBHI.

OJIEMEHTBI
aHajan3a

MaTeMaTH4YCCKOIO

© o

IToHsiTHE MHOXKECTBA.

Orneparuu Hal MHOKECTBAMH.

[MousiTre GyHKINH.

CriocoOsI 3amanust PyHKIHI.

OcHOBHBIE CBOICTBA (DYHKIIHH.

OcHOBHBIE 3JIeMEHTapHbIe (YHKIMU U UX TpaduKH.
IIpenen uyncIOBOW IOCIEOOBATENBHOCTH M €rO
Tre€OMETPHUUYECKHI CMBICII.

[penen GpyHKIMK B OECKOHEYHOCTH U B TOUKE.
Beckoneuno Maible u OECKOHEYHO OoJblIHe
BEJIMYMHBI, X CBOICTBA.

10. OcHOBHBIE TEOPEMBI O TIpEENax.

11. Ilpu3Haku CymecTBOBaHUS peena.

12. 3ameuarenbHbIe IpEEIbI.

13. Onpeznenenre HEMPEPHIBHOCTH (YHKLIUH B TOUKE.
14. Touku pa3pbiBa QyHKIIHH.

HuddepennmanbHoe ucuncienue

w N

No ok

DU3NUECKUM, S3KOHOMUYECKUHA M T€OMETPUUYECKHN
CMBICIT IPOU3BOJHOM.

HenpepsiBHOCTh 11 A hepeHIrpyeMocTh GyHKLIUH.
OcHOBHBIE npaBuIa " bopMyIIBl
QG pepeHInPOBaHHUS.

[Tpou3sBoaHbIE CI0XKHOM U 00paTHON (HYHKLUI.
[Ipon3BoaHbIE BRICIINX TOPSIKOB

PackpslTue HeonpeaeneHHOCTE .

Popmyna MakiopeHa.




© ®

10.

Uccnenoanue GhyHKITHIA.

[TonsTne muddepenimana (GYHKITHH.,
I'eomeTpuyeckuii cMmbicn nuddepeHmmana.
[Mpubnwxkenue muddepeHnnana B MpUOTHKEHHBIX
BBIYUCIICHHSX.

HuTterpanbHOe HCUKCTICHHE

N~ WN

10.
11.
12.

13.
. T'eomeTpuueckue TpUIOKEHHUS  ONpeEAeeHHOrO

[lepBooOpa3Hasi QyHKOHM ¥ HEOHpeAeTeHHBIN
WHTErpall.

CBolicTBa HEONPEEIIEHHOTO HHTETpaa.
WuTerpaisl 0T OCHOBHBIX (DYHKITHAH.

®DopMyIsl UHTETPUPOBAHUSI.

Mertoa 3aMeHBI IEPEMEHHOM.

MeTo1 HHTErpUPOBAHUS TI0 YaCTSIM.

[onsiTre «HEOEPYIINXCS» HHTETPATIOB.

[TonsiTue  ompeneneHHOr0  MHTErpaia, ero
TEOMETPUUYECKUN U IKOHOMUYECKHUM CMBICI.
Hocrtarounoe ycIoBUe CYIIECTBOBaHUS
OTpeeIeHHOT0 HHTerpajia.

CBoiicTBa ONpeeIeHHOr0 HHTerpana.

®opmyna Herotona-JleitOHuma.

OcobenHOoCTH WCTIOTIH30BAHHMS METOJIOB
HHTETPUPOBAHUA I  Cly4yasd  OIpPENeNIEHHBIX
HWHTETPAJIOB.

HecoOcTBeHHBIE HHTETPAITEI.

UHTErpaa.

q)yHKI_II/II/I HECKOJIBKHX IMEPEMEHHBIX

HPwn e

o o

©

HacTHble TPOU3BOIHBIE.

[IpousBoaHas MO HANPaBICHHUIO.

I'papuent.

Huddepennnan GyHKIINH HECKOIBKHIX TEPEMEHHBIX
— @HII.

MakcumyMm n Munumym OHIT.

Haubonbiee W HavMeHblliee 3HAYCHHUS (QYHKIMH
HECKOJIbKMX IePEMEHHBIX.

Y CII0BHBIN 3KCTPEMYM.

[ToHsiTHE IBOMTHOTO MHTETpaa.

Juddepenimanbabie U pa3HOCTHEIE
ypaBHEHHS

=

s

IS

~

10.

l'eomerpuyeckass MHTEpIIpeTalMs YpaBHEHHs y'=
f(x,y) u ero pemieHus.

WHTerpanbHbie KpUBBIE.

3agaya Komrm.

YpaBHeHHUS ¢ pa3AeISIONUMUCS TIePEMEHHBIMH.
Bunpl nuddepeHunanbHbIX ypaBHEHHH MEpBOro
HOpsIZIKA.

Mertoast petienust auddepeHanbHbIX ypaBHEHUH
MEPBOTO MOPSIKA.

Juddepenunansaple ypaBHEHUS BTOPOTO MOPSAKA.
Jluneiineie mddepeHmanbHbIe ypaBHEHUS
BTOPOTO nopsijika c MOCTOSIHHBIMU
ko3 pumenTamu.

Pa3zHocTHBIE ypaBHEHHS.

Meroapl  penieHuss  JIMHEHHBIX  PAa3HOCTHBIX
YPaBHECHHUI.




8 | Psmer 1. Tapmonuueckuii psm.
2. CxomuMoCThb  4YHCIOBOrO  psga.  [Ipu3Haku
CXOJUMOCTH.
3. Pampl ¢ monoXuTeNbHBIMH wWieHaMu. [lpu3Hax
CpaBHEHUS PAIIOB. TIpenenbubiii MpU3HaK
CpaBHEHHS.

4. TlpusHaku CXOAMMOCTH PSIOB: npu3Hak Jlanamobepa;
UHTETpabHbIi mpu3Hak Komiw.
3urakouepenyromruecs psasl. [Ipusnak JleiOHmMIa.
6. DyHKUMOHANBHBIA psA. Tunbl (QYHKIMOHAIBHBIX
PSLIOB.
7. Crenenssle psapl. Pagiyc cXoauMOCTH CTETIEHHOTO
psana. Teopema Abers.
8. Psp Teiinopa.
9. Pam MakiopeHa, Kak 4YacTHBIA ciydail psja
Teitnopa.
10. HeoOxoauMblin " JOCTaTOYHBIN TIPU3HAK
CXOJIMMOCTH psjia MakiiopeHa.
Keiicol (cuTyanuu u 3a1a4M € 32JaHHbIMHU YCJIOBUSIMH)
1. TIpu KaKoM A dJIeMEHTHI JIMHeHHOro mpocTpancTea R3
x1=(3,-2,5),x2=(-4,2,1),x3=(2,-4, ) OyayT JTUHEHHO 3aBUCUMBIMH?
2 JluneiiHOe NpPOCTPAaHCTBO OOPAa30BaHO MaTpULAMH, HUMEIOLIUMHU 2 CTPOKM U 3 cTojidua.
CrnoxxeHne U yMHOKEHHE Ha YHUCIIO 33/1al0TCsi OOBIUHBIM JUIS MaTpuil crocoooM. Uemy paBHa
pPa3MEPHOCTh MPOCTPAHCTBA?
3.Haiitn pa3mMepHOCTh IPOCTPAHCTBA PEIIEHUIH OJTHOPOIHON CUCTEMbI JTUHEHHBIX YPAaBHEHUN
3X1 + 2X2 + X3 + X4 =0
2X1 + 4X2 + 2X3 -2Xa4 =0
X1 - 2X2 + BX3 - X4 =0
4. TIpu xakoM o otobpaxenue A : R? — R?' 3amannoe Gopmyioit
A( X1, X2) = (2x1 + a, 3X1 + 2X2), OyAeT TMHEWHBIM OTIePaToOpoOM?
3 -1

5. JIunenHsbIi onepaTop ¢ 3a/1aH B 0asuce €1, €2 MaTHUIlei 2.5
Haiiti 06pa3 BekTopa €1 + 2€2, B 0TBETE yKa3aTh CyMMY €r0 KOOpJIMHAT.
3 2

6. Jluneitnslii oneparop @ : R? — R? 3aman maTpureit 3 8 ,
Bekrop (B, 1) — coOCTBEHHBIH BEKTOp I @, OTHOCSIIMNCS K COOCTBEHHOMY 3HAUEHHUIO A=2.
Haiitu .
7. HaliTu MONOXKUTENBbHBIA MH/IEKC MHEPLIMU KBAJPAaTHUHO (DOPMBI
f(X1,X2) = X12 + 4x1x2 + X2°
8. HaiiTi MaTpuily kBagpaTuuHoil GpopMsbl, moaydaeMoii u3
f(x1,X2) = X12 + 4x1xz + X2°
JTUHEHHON 3aMeHOM MepeMeHHBIX X1 = 3Y1+Y2, X2 =2Y1 - Y2 . B 0TBeTe ykazarh 2JIeMEHT, CTOSIIHIA
B [IPAaBOM BEPXHEM YIJIy MAaTPHUIIBI.
JIuneiiHbIe NpOCTpPaHCTBA
1. Jloxasatp, 4TO Kax/aasi U3 JIByX CHUCTEM BEKTOpOB (€) u (e’) sBisiercsa 0a3ucoMm, HalTH CBS3b
KOOPJIMHAT OJIHOTO U TOTO K€ BEKTOpa B ATUX Oazucax.
e &= 21, e a=[514)
g =(2, 3,3), g, =[5,2,1),
g, =(3.7.1), g, =1, -6}

o

Pemenue
UToObl IPOBEPUTH, YTO KaXKAast U3 CUCTEM BEKTOPOB 00pa3yeTt 0a3uc, Ha/lo HAlTH uX paHru. s
IIPOCTPaHCTBA V° PaHT KaXIO0i U3 CHCTEM BEKTOPOB JIOJKHEI PABHSATHCA 3.



rang (e’) =3, A(e’) =4

Iycts BekTOp * B Gasuce € MMEET KOOPAMHATHI (X1,X2,X3), a B 0asuce € — KOOPIMHATHI
(X’1,X"2,X’3).

Torna cBs3b 3amaercst Gopmynoit

i’

r
. i
2= * E3} B
H H _— ¢
. i X |=Tx
b X T X
LR W i

Haiinem matpuny T nepexozna ot 6azuca ek e’.
CornacHo paBeHCTBY €’=eT nuMeeM MaTpUYHOE ypaBHEHUE

s 1 1 23
1 2 1 |=|2 3 7|F
4 1 -6 1 31

1A pCHICHUA KOTOPOIr'o IOCTPOUM MATpUully

~18 T 5
el=| 5 -2 -1
3 -1 -1

JlanbIe nmeeM:

-18 7 5%3 5 1
T=eTer=| 5 -2 —1|1 2 1 |=
3 -1 -1)l4 1 -6
—27 =71 —-41
=l 9 20 @
4 12 8

Hrak,

%) (-27 —71 —41\ (=
=l % 20 9 ||
% 4 12 8 )iz

x =—<Fx ="71x, —41x,

xy = 9x] +20x] + 9x,

xz = dx] +12x5 +8x]

2. Haiitu pazmepHOCTH U 6a3UChl CyMMBI M IEPECEUECHUS NTOIPOCTPAHCTB

Li=<ai, a2, a3>ulo=<by, bz, b3>, ecu :
ar=(1,21-2)7 bi=(1, 1,117



a2=(2,3,1,0)7 ba=(1,0,1,-1)7
as=(1,22,-3)T bs=(1,3,0,-4)T

EBKiIMI0BBI IPOCTPaHCTBA

3. B eBki10BOM IpocTpaHcTBe R® HaiiTH yrom MexkIy BeKTOpamu
a=(3,-5,1,5,2)ub=(4,0,-4,4,1).

4. B eBKJIMIOBOM MPOCTPAHCTBE HAWTH KOCHHYC yIJia MEXy BekTopamu & u b , ecnum llall = 3,
b1 =1u 11a—3bi1? + 11 2a+ 2b11* = 60

5. Jlokazatb, uTO JIOOYI0O OPTOTOHAJIBHYIO CHCTEMY HEHYJEBBIX BEKTOPOB E€BKIUI0BA
IPOCTPAHCTBA MOXHO JIOMOJHUTH /10 OPTOTOHAIBHOTO 0a3uca 3TOro NpoCTPaHCTBA.

JIuHeiiHbIe OnIEePaTOPbI

6. Haiitu coOcTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI

JMHENHOI O orepaTopa, 3alaHHOr0 B HEKOTOPOM 0a3uce MaTpuliei

0 1 0
-4 4 0
-2 10
Pemenne
3anuiieM XapakTepucTUYECKOe ypaBHEHUE
-1 1 0
-4 4-1 0=

A - ZE _|-2 1 -2 =270

Kopenb ypaBHeHUs1 A = 2 UMeeT KPaTHOCThb 3 U SABJISAETCS COOCTBEHHBIM 3HAYEHHEM JIMHEWHOTO
oreparopa.

KoopauHatsl cCOOCTBEHHOIO BEKTOPA, OTBEUYAIOILIET0 COOCTBEHHOMY 3HAUEHUIO

A =2 naiinem u3 oxHopoauoit CJIAY (A—AE)- X =0 npu A =2:

-2X1+ 1X2 + 0x3 =0

AX1+2%2+0x3=0

-2X1 + 1X2+ 0x3=0
BoluepkHyB U3 cUCTEMBI BTOPOE U TPEThE YPAaBHEHHUS, IPUJIEM K YPABHEHUIO
—2x1+x2=0.
Panr matpunsl cuctemsl =1, BeiOMpaeM 0a3uCHON HEM3BECTHOM X2, X1 U X3 OyAyT CBOOOJHBIMU
HeusBecTHbIMU. Pemenne CJIAY moxeT ObITh 3an1caHo B BUJIE TMHEHHON KOMOMHAIIMY JIMHEIHO
He3aBUCHUMBIX BekTopoB X = a (1,2,0) + 3 (0,0,1)
Bekropr! el= (1,2,0) u €2 = (0,0,1) mopoxaar0T cOOCTBEHHOE MOJIPOCTPAHCTBO ONEpaTOpa.
JIro00it HEHYIEBOM BEKTOP ITOTO MOIPOCTPAHCTBA SIBJISETCS COOCTBEHHBIM BEKTOPOM OIlepaTopa
A, oTBeHarOIUM COOCTBEHHOMY 3HAUEHUIO A =2
7. Haiitu pazMepHOCTH U 0a3KMChl CYMMBI U II€peCEeUeHUs IIOIPOCTPAHCTB
Li=<ai, a2, as>ulo=<by, b2, bs>, eciu :

aa=(1,21) T bi=(2, 3, -1) T
az=(1,1,-1)" b=(1,2,2)"
a3=(1,3,3)T b3=(1,1,-3)T

8. Pa3noxuts BekTOp X HA CYyMMY JIByX BEKTOPOB, OJIMH M3 KOTOPBIX JISKUT B IMTOANIPOCTPAHCTBE,
HATSHYTOM Ha BEKTOPSHI a1, a2, a3 , a APYrOl OPTOrOHAJIEH K 3TOMY IIOAIIPOCTPAHCTBY.
X=(-3,59,3)7
ai=(1,1,11" a=02-111"T az=(2,-7,-1,-1) T
9. Haiiti coOcTBEeHHBIE 3HAUCHHS 1 COOCTBEHHBIE BEKTOPA MATPHIL:

10



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) 1 2 -1 6) -1 -3 0 B) 3 6 -8 r) 1 -1 -1 1

10. [ns 3amaHHOl MaTpHIbl JIMHEHHOTO OrnepaTopa HaWTH 0a3uc u3 COOCTBEHHBIX BEKTOPOB M
COOTBETCTBYIOLYIO EMY JUAroHaJIbHY0 (OPMY MaTpPHIIbI.

0100
1 000
0 001
0 01O

A=
11. JIuHelHbI# onepaTop ¢ MEPeBOJUT BEKTOPHI a1, 82, 83 COOTBETCTBEHHO B BEKTOPHI D1, b2, b3,
Haiitu maTpuiy oneparopa ¢ B ToM xe 0a3uce, B KOTOPOM 3a/1aHbl KOOPAMHATAMU BCE BEKTOPHI:

a1=(1,2,-3)7 a2=(0,1,2)"T a3=(1,0,4)"T

bi=(1,1,1)" b=(1,2,1)7 bs=(0,1,1)T
KBagparuunbie popmbl
12. TlpeoOpa3oBaTh K CyMMe KBaJpaTOB KBaJpaTHYHYIO (HOpMYy U BBIIUCATH MPEoOpa3OBaHHE
KOOpJUHAT
X12 + 2X1X2 + 2X2% + 4XoX3 + 5X3°
13. [IpeoOpa3oBaTh kK KAHOHUYECKOMY BUIY KBaJIpaTHUHYIO (GOpPMY

X12 + 2X22 + 3X3? - 4X1X2 - 4X2X3

1. HaiiTi MOZYJIN B apI'YMeHTHI CAeYIOMHX YHCe:

a)i; 6)—83; 8) 1 +i'%%; 1) *% + i—? ;A % ;€) (—4 + 8i)%
(1+i)®
2. Jorasars 7| =2}, z+ 7 = [5]¢, arg (2, - 2,) = arg 2, +
+arg z,, arg:_; =argz, —arg z,.
3. IlpefcTaBUTs: B TPHTOHOMETpHUECKOH (hopMe clienyio-

muel{ncna:a)zl=2«/-3- +20;0)2,=1+i;B)g;=1~ J§£;
P)z4=i;,u)z5=5.

Beruncnanrs:
n+l
i n?+1
Va) lim :

e, n--1"

nf+2

a) lim(\/n2 +n —-\/n2 —n);

n — ool

tg

3. lim
a—0

. , l‘ . 3”
1 +singcosday ™ °
1+ sinz cos 2z '

r
42
8. }]_,I% \/,ffln(zf +2) +sin(4 — x?) cos ; i_ o

11



Ipumep 3. Ipy vakux suaueHuax A u B pyExnua

—~2sinx, xS—E,
2
flx)= ASinx+B,—g<x<g, HellpepuIBHa?

T
cosx, x=—
2

Hatirn ﬂpunnno,unme clenyonEX hyHKIEHET

1 a)y-= 5:2-~ -34x; s)y—?“'{‘*"r_
7!%?—&]
B)y= P .

Lwe y T \arvein wp

Haiitu mponarogHEle q:ynxnnn, 3aAaHHBIX OApaMeTpIiec-
KH:
d.x=e;y=1igt;

15.x =8 _;2 ,y =cost.

Haiitw nponssoguble hyRKIHi, 3aaHELIX HEABHO:

16. x +y— ev = 0.

17.sin(x2-y) -y =0

18. [loxasats, uro ypagpaerHe i = x* + 3x onpefender of-
HOZHAYHYIO pYHKLI0 X = x(y) 1 HAKTH ¢e mpoUsBoARYIO.

Hatiti qudibepeRnuais GyHKIEWA:
19.y= ¥x® -In(1 - 5x).

sin3x +1

20.y= .
cosfx—1
Hailitu nponssogasie ¥ udgepeHLUAAIR] BTOPOTOG HOPSIKA,

1
1.y= inl —
2Ly arcsm[ "

22, y = Z-etex,
" 8. Ucnoawsys npasuaa Jlonnrans, HaiiTi clexyolgue
Hpexensl:

tgx -1 In(sin x}

a) lim ——— 6) ) x—H-O In{(sin 2x) ;

x_,: cos2x
IIpumep 7. PasnokuTs cienyromue GyHKIHA 10 GOpMyJiam
Teitsiopa 1 MakjiopeHa B OKPeCTHOCTH 3aJaHHBIX TOUEK:
a)y=x%+3x2-2x +4; x,=-1;6) y = tg x; x, = 0 (pop-
MyJia 3-ro IOpsfKa); B) Y = e='"l »x,=0 ((popmy.na 3-ro mo-
pPARKAa).
1?’ HajiTz npoMesXyTKH MOHOTOHHOCTH CIeXYIOMIHX GyH-
KIHii:
ayy=x +cos x; 6) y = x%e*; B) y = x — In(1 + x).
13. HajiTy sxcTpeMyMbr Gyuriaii
2
a)y=—x 3x+2;6)y=e’sinx;
x2 42241
14. HaiiTy TOYKH Neperufa H WHTEpBAALI BRIIYKIOCTH

q)ynmum'
4

X . 2x 2x-2?
ayy= -5 ;6)y—arcsin——;B)y=2¢ .
)y PPPY )y_ esin =7} )y
15. HaliTi acHMIOTOTE! rpadMKoB GyHKIMiL:
3 1
Dy =2y m (et 2per
Cxf-x+l

16. HafitTn HanGoAblHe H HAXMEKbIIAE SHAUSHAA QyHK-"
it Ba OpOMesKyTKaX:
) ri-x+1 [o; 13;
a)y= "5 ";X€
-2 4x+17 !

6)y=2tgx—tg2x;xe[0;§].

IIpumvep 1. Hajita obaacry onlpegenenus dpyHKINE H N306-
Pa3HTL MX rpadQHuYecKm:

8)z= Vi-x% +y’ ~1;6)z=—12—;

1-x°- y'2
HairTu yacrHble EPOMSRO/IHELE U YaCTHBIE tudibepeHnanb
2
9. w = (sin x)*. 10. 2= sin*y— .

12



HaiiTu npousBojiHEbIe CIOKHBIX QYHKIIHHA:
14. 2 = f(x + y ; xy).
15.z=sinx-lny,x=t3 y=e".
HailTi nponseofHEYIO hYHRUAH N0 3aHaHHOMY HANpABIE-

MHIO BeKTOpa AB 3aflagHOIt ToOuRe A:
17. w=e=+W+3; A (1; 13 1); B(2; -3: 4),

HajiTn mpousBogHYIO pYHKUMHM, 3aJaHHON HesABHO:
23. 2:’:24-{] -y= 0. 24. Sin(x2 + yZ) —x—y= 0.

Ha#mn cTaunoflapHme TOYKH, TOYKH IRCTPEMYMA I 3KCT-
peMyMBI GYHKITMHA:

z=x'+yt— x* - 2xy— 2

4. z=xy - In(x®+ y?).

8. z = e2**%(8x2 - 6xy + 3y7).

HafiTu narGoabinye H HAUMeHbIIHe 3HaAUeHHA QYHKITHIE:

2
G.z= eV (2x% + 3y?) B kpyre x2 + y2 < 4.
T.z=x>—xy+y®,ecnufx] + |yl 1.
Ha#iTi TOUkHy yeAIOBHOIO DKCTPEeMYMAa M 3SHAYEHHA YCAOB-
HBIX SKCTPeMyMOB byHKOuMiI:
B.z=x+y,ecam x>+ y2=1,
9.z2=x2+yt,ecmux+y=1.

B3arte unTerpanst

1. I(x —41)3 dx 2, Jlg\[;;jaidx

x

J.—g‘tz—xz‘ 4 Ict *xdx
et g
dx dx
5'j‘sinz::ocusz::c Q'J-4—5x
7. [0 +30? dx s [-2
x-lnx
et dy dx
’ J‘ cos® x 10. J 82
J’ dx dx
e 12 ga
_dx cosx-sinx-dx
s T 14. }'————“sm‘i .
15 _[ dx 1, {228,
EREY i1 ™
dx dx
17, 18. [—&*
'|.J4—3x—x2 Ie"(1+e-=)
19. .[ez"'cos % dx 20. J-lnxdx
21-Iarcth; dx 22, J-ey; dx

1. Beruncnutse

1
5. j arctg x dx
0

" dx

& o |

1+sinx

2

6. | e** sinBx dx

o Sy

1

8_" dx
T2 x?+6x+10

HafiTi niomaay nI0cKHX GUryD, OrpaHHYSHHLIX JIHHE-

AMH:

n
1.y=tgx;x=0;x=z;y=0.

z
2 y= {x '
(x-2)%,

0sx<1;

1gx<2,

u oceio Ox,

I.PaCCMOTpeTB CXOAUMOCTDb UHTECTPAJIOB

13



1
L - 1

1. !%—-dx. 2, z{xz —

3. jx dlix . 4. Tarctgx dx.

BeluncauTs JROMHEBIE HATETPANH 10 NPAMOYTOIBHON 06-
mactu Pt

dxd
3. ”—xg—z;OSxSI;OSysl.
s (x+y+1)

4. ‘szye”y dedy:0<x<1;0<y<2,

I/Ismemm, HOPHAOK WATeTPAPOBAHAA

e Inx
5. Idx j‘f(x,y) dy. 6. jdxj.f(x;y) dy.
1 0
Ea
4
Boiunenute HHTE¢TRANBL

8. '[J.(x + ¥) dx dy, P — 06aacTh, oTpaHNYeHHAH KDHBLIMA

P
=2 xt+ty=4;x+y=12

KparHble wWHTErpasbl: [BOWHBIE WHTEpPrajbl, TPOMHBIE WHTEPrabl,

HHTCI'pajioB.

CaeneHue 1BOMHOT0O MHTErpajia K IOBTOPHOMY OJIHOKPAaTHOMY.

CBOMCTBAa KpaTHBIX

3ameHa MNEPEMCHHBIX B KPATHBIX MHTCTpAJIax: Mepexoa OT HeKapTOBOﬁ K HpOHSBOJ’IBHOﬁ CHUCTEMC

KOOPJUHAT, IKOOMaHbI IEpEX0/1a K LMIIMHIPHUIECKON U K chepuuecKoil cucteMaM KOOpAUHAT.

BrIuMcauTh KpHBOAKRHEHHEIE NHTErPAJLI TEPBOro pOfAat
1 I(x+ ) ds, I'— xoATYp TpEyronNsHUKA ¢ BeplrHaanu (0; 0);
A .
(1; 0) n (0;1)
2. j(xz +y%)ds, I — wpunadg x = a(cos ¢t + ¢ sin 1),

T
BBIYHCIHTD KPHBONHHel{Hble HHTePAJIEl BTOPOrO POAAa!

5. I(ny—l) dx + (x%y + 2)dy, I'— gyra snnuunca
r
x =cos ; iy = 3 sin t, nexamnaa B 1-if 4eTBepPTH.
6. j(2xy-1) dx + (2% + 2)dy, ['— nyra napabos:
13. BerasieainTh nOBEpXHOCTHBLH HATerpaz 1-ro poga

dapD
”(T—)Z , Pie D - noBepXHOCTL TeTpasgpax+y+z<1,
+x+y
D

x20,y20,220.
14. BeIUMCIHTh NOBEPXHOCTHBI HHTETPAT BTOPOro posa

Hx dydz+ydzdx+zdxdy, rae D - BHemH A ¢Topona cde-

D
pBI £% + Y2 + 2t = a2,

HccaemosaTs cX0AUMOCTD PSAJOB, IPUMEHAS MPUIHAKU

CpaBHeHU A (MJIM HeoOXONUMEIH IpU3HAK):
8.1-1+1-1+ .. +(C1)y1+...

_2_34 n+1
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C nmomomsio npuanaka Jarambepa NCCiAeZ0BaTH CXOLH-
MoOCTh DAJOB!

12— ,3,.8 . et S

"J2 o2 a2 T @5

& on -1 i 3
13.2_‘1 t 14, 2 P onn

C nomomgsio npusnaxa Kourn ucenefoBaTh CXOAUMOCTH
pSA0OB:

oo n oo 2n-1
n+1 n
17. Z(zn-lJ : 18. 2(371-1] :
n=1 ] o n=1
HCC.TIGJIOB&TI: CXOANMOCTS CHeAYIOINHUX 3HAKOIIEPEMEHHBIX

psgoB. B ciryuae cxogumocTu McC/Ie/loBaTh Ha abCoIOTHYIO U
YCJIOBHYIO CXOOUMOCTbD.

1" 3 (—1)"‘1
212271 - 22.2-—-—-——\/; .

Ipwmep 1. OnpegeniTs HHTEPBAM CXOAUMOCTH paAa U Uccie-
JOBATh CXONMMOCTE €r0 Ha KOHLAX UHTEpBaNa:

i %! _q x x2 x8
n-1 +
foparfl -n

3.2 323 3-”

S S

1, PasnoxuTs B pag @ypee NepHOAHYeCKYIO (PYHKIIHIO ¢
neprogoM 27 (I = 11), KoTOpAs ollpefeseHa CAEAYIOUINM 06pa-
30M:

f(x)=—-xnpn -2 <0,

flxy=xnmpu 0 < x <7, 7. e. f{x)=]xl.

KonTpoabubliii pabora
KonTponbhas padora Nel
Beruucnurts

2432+ Tz+5
1. lim 5 .
w——1 e —x—2

a2 2
L lim 870 T GE0
n—oo (5 —n)? — (5 +n)?

. In(1 + sin 2z)
1. Lim ————=,

z—0 sin 3z
R - |
1. lim
z—1 Ingx

Konrponbnas padora Ne2

T
1. lim (THQ) ,
n—oc \n —1

1. BBIYUCTUTH NPOU3BOAHYIO (PYHKLIUU

- 0) cos 2x
v =(1+x%arctg x v

a)

1-sinx

15



2. Haiitu npou3BOgHYIO Ve
y=t*4t x=1t*-2t

3. Haiitu muddepennman pyHKIuN
. T
V=sm Sx-l—cosg

4. HccnenoBath QyHKIIMIO M IIOCTPOUTH €€ rpaduk

KoHntponbhas padota Ne3

Yononns 3a0A4. Hadmi npouasodnste 2, u z, Fywruun 2 = z(w, v},
ede v =u{z,y) uv=rwvisy).

3. z=u", % = sin, v = COS Y.

Yomonud 3aa4. Hadimu npoussoduvie dyrmyuti y = y(x), sadarnnte _
] (), A, 7+ y = eTY.
HEAGHO YPOEHEHURMY.

YcaoBUA 3aAAY. Halitwn nponssoaryo Gyuxuun w(z, y, 2) B Toaxe A
[0 HANPABRJIEHWH) K TOMKE B

5. u= /zy+v9— 22, A(1,1,0), B(3.3,-1).

e A AL o , - ] - ) - 4
YCIoBua 3A044. Hadlmy cmayuonapisie moukt 3adaniste gyt 3. = :L.Z _ Z;r:y + 2y2 + Q.
© uceaedosams UL TapaKmep.

Kontponsnas padora Ned
BBIYMCITUTE HHTETPAIIBI

x3-17 sin 3x
fxz —4x+43 dx 2. f cos2 3x dx
3x cosx
3. [(Bx +4)e3¥dx 4. f—2+cosx dx

5. f1+ln(x—1)dx

x—1

KonTponbnas padotaNe5
1. BeuucnuTh onpeaeneHHbIi HHTerpa:
3 0
2 9\ sin 2 / T-dr
i T) sin 2zdx T
2) J( 0) /242 +1
2. BprauciuTs mwiomans GUrypsl, OrpaHUYeHHON TpadukamMu (yHKIHHA:
2
y=4—-x, y=xa" -2
3. BoprumcnuTe AMWHBI YT KPUBBIX, 33JaHHBIX YPaBHEHUSMH B TPSMOYTOJBHOW CHCTEME

KOOpIMHAT.
2 Inzx L peo
Y= =g = =S

4. BpryuciauTh 00BEMBI TEJ, 00pa30BaHHBIX BpallleHueM (QUTYp, OTPAHUYCHHBIX TpaduKaMu
¢bynkmuii. Och BpalieHus Ozx.
) y=-—a’+5x—6, y=0
6) y=2r—2>, y=—-2+2 =0

16



5. Beraucnuth HeCOOCTBEHHBIM MHTETPAJ UJIM YCTAHOBHUT €T0 PACXOJIUMOCTD:
[ a5 0 [ =
o (x +3) o VI -x7%

KoHntponbnast pabota Neb
1. HaI/ITI/I CyMMYy psifa

a) 1 noyogn
Z Gn-2)@n+ 1) Z Tom
2. I/ICCJIGI[OBaTB pAan Ha CXOI[I/IMOCTB
a) n—1 + 1)3“
= 5%+ 1N Z
. 1 2n+1
_qynt+1 mn+i
ﬂZI': D ey Z Ty
3. Haiiti 06J1aCTh CXOAMMOCTH psifia
a) T 0) - n
Z =20 Z 2 +x)
mn=1 mn=1i

Ilpumep 1 Hailtu cuiny T4ru coctaBa ¢ pyloil 110 UCTEYEHUH BPEMEHHU t HMEIOLIEro HayalbHYIO
ckopocTh V0, JBUTAIOLIETOCs ¢ YCKOPEHHEM MPSMOINPONOPLUUOHANBHEIM cuie Tsaru F=b-kv u
00paTHO NPONOPLUUOHAILHBIM MAcce COCTaBa ¢ pynoi. Eciau B HauanbHBIE MOMEHT BPEMEHU NPU
t =0 cua Tsru onpenensercs Beipaxkennem F(t)= FO=b-kvO0.
A CKOpOCTh JIBWKEHHUS COCTaBa C PYAOH sBisieTcs (QyHKuueidl Bpemenu, T.e. V= V(t), a ero
YCKOpeHue omnpenensercs 2-M 3akoHoM Herotona
_dv_F
dt M rpe F=b-kv.
[Toaromy auddepeHnnaabHOe ypaBHEHHE UCXOAHOM 3a1aun Oy1eT UMETh BUJL:
dv_b—kv
dt m (*)
Pa3nenss nepemeHHbIE B 3TOM YpaBHEHHUH, [TOJIyYUM YPAaBHEHUE C Pa3eIICHHBIMU IIEPEMEHHBIMU
dv.  dt
b-kv m
WuTterpupys KOTOpoe, HaiijieM o0liee pelieHue ypaBHeHusI (*)
1 1 m
——In|b—kv|:—t+C t:——ln|b—kv|+C
B pernrennu (**) ynoBieTBopuM HadanbHOMY ycioButo — V(0)=Vo.

0=-Tp—ky|+C  C="n|b-ky)|
K =k

[ToncraBuB HaliileHHOE 3Ha4YeHHE MOCTOSAHHOW C B oOlee perieHue (*%*), MOTyYHM pEIICHUE
3agauyn Kommu:

m m
t:—?ln|b—kv|+?ln‘b—kvo‘

nin

F,=b—ky, F=b—kvl="m
-y =b-k, Fobokof="

M b —ky,
_k b—kv

Takum 00pa3oM, HCKOMYIO CHIIy TATH COCTaBa C PyAOH B JIIOOOH MOMEHT BpeMEHH, HaiiieM H3
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MOCJICTHETO PAaBEHCTBA, M30aBUBIIINCH B HEM OT Jorapudma

k K
t%zln R :>FF0:emt =F=Fe m'
.A
IIpumep 2. PaccMOTPUM BEHTHIISILIHIO 326051 06beMoM V(M®), B KOTOPOM B TIpoliecce MPOBEICHHS
paboT HaKATUTMBAIOTCS BPEIHbIE Ta3000pa3HbIe BIIEICHHS B KomnuecTBe Z B 4ac. [Iycts oOMeH
BO3/yXa B TeueHHH 1 uaca coctasnser M (M>/4), mpuueM NPUTOUYHBI BO3LYX CONEPKUT BPEIHBIE
BeIeCTBA B KOHIEHTpauuu 4 Ha 1 M°. Tpebyercs Haiftn konueHTpammio Z (Ha 1 M%) Bpeansix
BBIJICTICHUI B 3a0oe uepe3 BpeMs t mocie Hadana paboThI, €ClM HadYalbHOE 3HAYCHHE ITOU
KOHIICHTPAIUH (OCTATOK 3arpsS3HEHUH OT MPEIbIIYyIeiH CMEHBI) cocTaBisieT Zo.
A 3a Majblil MpoMEeXyTOK BpeMeHH At KOHIIEHTpaIUs BPEAHbBIX BbIICICHUH Z YBEIUYUBACTCS Ha
dZ. CnemoBarenbHO 00Ice KOJIMYECTBO BbIaeieHUN cocTaBUT VAZ ¥ OHO OyaeT COCTOSTH U3
BBIJICJICHUI, PUHECEHHBIX MPUTOYHBIM BO3AyXOM - uMdt, u BblAeICHHUI 0Opa30BaBIIMXCS B
npoiiecce pabotsl - Zdt 3a BEIYETOM KOJIMYECTBA BPEAHBIX BBIICICHUN, KOTOPOE COJCPIKAIOCH B
U3BJICUCHHOM U3 32005 3a BpeMms dt Bozayxe. [Ipemonokum, 4To 3a MaJiblid TPOMEKYTOK BPEMEHU
dt u3MeHeHre KOHIICHTpAIMK BPEAHBIX BbIACICHUN paBHO — ZMdt. CrieoBaresibHO, ypaBHEHHE
BEHTWJISIIIAH 320051 IMEET BH/I;

dz 1-M 7 LM

VdZ = puMdt +Zdt—ZMdt - dt v Y,

[TonydyeHHOE ypaBHEHHE SIBJISCTCS JIMHEHHBIM HEOIHOPOTHBIM YpPaBHEHHEM, KOTOpoe Oynem
pemaTh ucnoiib3yst cpaszy popmyiy ooriero pemenuns (1.51):

1-M 1-M 1-M 1-M
= |dt M ——" | dt —t M V "t
Z=eV Cl+/“l—'[e v dt|=eV Cl—ﬂ—-—e v
\Y V 1-M
U
1-M
Tt M
Z=CeV -
1-M
v Z(0)=2, o
JIOBJICTBOPSIsI HAYAJIbHOMY  YCJIOBHUIO , OIpelNenuM 3HAa4YeHUue IPOU3BOJIBHON
M M
Z,=C, -t =cC =7,+"
MHOCTOSIHHOM 1-M 1-M | Takum 00pa3oM, OKOHYATENbHOE pEIICHUE
UCXOJIHOM 3aJa9i UMEET BU;

l—Mt

1-M

Z=Zpe" t+ﬂ eV -1
=M A

Ilpumep 3. HaiiTu cuiy TArM cocTaBa C pyAOH 110 HCTEYEHUH BPEMEHU t MMEIOLIETO HAaYaJIbHYIO
CKOPOCTbH Vo, IBUTAIOIIETOCS C YCKOPEHHEM TMPSMOIPONOPIMOHATIBHEIM cuiie Taru F=b-kv u
00paTHO MPONOPLMOHATBHBIM Macce cocTaBa ¢ pynoil. Eciu B HayanpHbIE MOMEHT BPEMEHU NpU
t =0 cuna Tsru onpenensercs Beipaxenuem F(t)= Fo=b-kvo.
A CcKOpOCTh JBMKEHHsI COCTaBa C pyaol sBisercs (yHKiuedl BpemeHw, T.e. V= V(1), a ero
YCKOpEHHE ompezensercs 2-M 3akoHoM HproToHa

dv F
aA—— ———
dt m rxe F=b-kv.
HOBTOMy IlI/I(b(I)epCHI_[I/IaJIBHOC YpaBHCHHC I/ICXO,[[HOI>'I 3agadyu GYI[eT HUMCETH BUA:
dv _b—kv
dt m ()
Pasaenfm MNEPEMEHHBIC B 9TOM YPaBHCHUHU, ITOJTYUYUM YPABHCHUEC C PA3ACIICHHBIMHA IIEPEMEHHBIMU

dv _dt

b—kv m
Wuterpupys kotopoe, HaiiieM obiee pemieHre ypasHenus (L)
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Hprarte e— s ine

R0t (00)

B pemennu ([10) yaoBiaeTBopuM HadaibHOMY yciroBuio — V(0)=Vo.
G:—@W N C —:_:' oy,

[ToacraBuB HaiteHHoe 3HaueHue noctosiHHoi C B oOuiee pemenue ([J[]), moaydyum pelieHue
3agauyu Komu:

Takum 00pa3oM, HCKOMYIO CHIIy TATH COCTaBa C PyAOH B JIOOOH MOMEHT BpEMEHHM, HaWIeM U3
HOCJIETHEr0 PaBeHCTBA, U30aBUBLIMCH B HEM OT JIorapudma

— —

.A

Ilpumep 4. TpyOompoBoja TersioBo maructpanu (quamerp 20 cM) 3alIUIICHHBIM H30JSIIUEH
tonumHoi 10 cM oTamnuBaeT pabouee MOMeIEHHE IpU 3TOM Temieparypa Tpyosr 160°C, a
BHemHero ee nmokposa 30°C. Onpenenuts pacrpeaesieHue TeMIIepaTypbl BHYTPHU U30JISAIINH, €CITU
ko3 dunuent remaonpoBogHocTH K = 0,00017, a Tak:ke KOJIMYECTBO TEILIOTHI, OTAaBaeMOM 1 M
TPYOBI.

A Ecny Teno HaxoIUTCs B CTAllMOHAPHOM TEIIOBOM COCTOSIHUU M Temiiepatypa 1 B Kaxa0u ero
TOYKE €CTh (YHKIMS TOJBKO OJHOH KOOpPAWHATHI X, TO, B COOTBETCTBUU C 3aKOHOM
TeII0NpoBOAHOCTH Dypbe, KOMMUYECTBO TEIUIOTHI, UCITYCKAEMOE B CEKYHTy OyIeT paBHO

dT
—= C
d>< 1)
rae A — kK03(hGUIMEHT TEIIONPOBOAHOCTH, a IUIONMAAb CeueHUs Tenaa S(X) ompesessieTcs 1mo
dbopmyie
S(x)=2zxl,

IJie X— paanyc TpyoonpoBoja, | — aauHa TpyOsl, clieoBaTenbHO, ypaBHeHHE (1) MOKHO 3amucaTh
B BU/JIE

s LY
A >< C

WIH
T
@2xf Le
dx
Paznenss nepemennsie B AuddepeHnaIbHOM YpaBHEHNH (2) TOTyYuM
O d:
d =
Az (3)

[To ycnoBuio 32124 HEOOXOAMMO ONPEETUTH PACTIpEeIeIeHUEe TEMIIEPATyphbl BHYTPH H3OJISALHH.
[ToaToMy cHavama neByto dacTh ypaBHeHUs (3) unterpupyem B npeaenax ot 160°C mo 30°C, a
IIPaBYIO YacTh UHTErpupyeM B npenenax ot 10 go 20 cm.

[

160

()
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[Tocne unterpupoBanus ypaBHeHus (3), HAXOAUM

T =30-160=—— 2 px®=- 2
160 0,00017-24 = "™ 0,00017 - 24 @

3atem, MPOMHTETPUPYEM JIeBYI0 4acTh ypaBHeHus (3) B mpegenax ot 160°C mpo HekoTopoi
Temneparypsl 7, a paBylo 4acTh HHTErpupyeM B npezenax ot 10 no x cMm. [locne nnterpupoBanus
ypaBHeHus (3), HaX0AUM

jdth—ix%'

160 2/1721 10 X
T =7 160=—— &y =— o
160 0,00017 - 2A 10 0,00017 - 2A 5)
Pa3nenuB nounenHo ypaBHeHue (5) Ha ypaBHEHUE (4), TOTy4yuM
T-160 In0.1x
—-130 In 2

U3 3Toro ypaBHeHHUs CIEAYET, UTO 3aKOH paclpeIeleHHs TEMIIEPATypbl BHYTPU U30JIALUN OyIeT
UMETb BUJ

T =591,8-4318In x

Kpome Toro, no ycioBuio 3a1a4u He0OXOAMMO OIPENEIUTh KOJUUYECTBO TEIUIOTHI OTAaBaeMoH 1
M TpyOBI. [ToaTOMY A71st TOTO, YTOOBI BHIIOIHUTH YCIOBHE 331a4l HEOOXOAMMO U3 ypaBHEHHUS (4)
npu | = 100 cM Beipasuts Q U paccUUTaTh €ro 3HAUCHHE

o 130:000017-2:7-100 _130-0.00017.2314-100 _\ e o
In 2 0,69315 A

IIpumep.5 Kycok pyHOM MacChl m NaAaeT B PyJOCIYCK O] JEHCTBUEM CUIIBI TSXKECTH, IIPU 3TOM
BO3JIyX OKa3bIBAa€T CONPOTHUBIICHHE, NMPONOPLUUOHAIBHOE KBaJpaTy CKOPOCTH nazeHus. Haitu
3aKOH JBUKEHUSA KYyCKa.

A Ilycts S — paccrosiHue, npoiiieHHoe TesnoM K MoMeHTy t. Torna nBukeHue onpeaensercs
YpaBHEHUEM

(@ = dj
FW:EN‘%
dt (@ |

KOTOPOC MOXKCET OBITh IMPEACTABJICHO B BUJIC

cb 5
mM- =g
ds
v=—
IIe CKOPOCTh dt . Huddepenumansaoe ypaBHenue (1) sBisieTrcs ypaBHEHHEM
Puxkaru.
Pasz(emm B HEM HepeMeHHBIe, HUMECM
nd

- Ma 4
Mmei<s
HNJIN T10CJIC COKpaH_[eHI/Iﬂ HCBOﬁ qaCcTu paBCHCTBa Ha m
o
— =t
k
g—

m
20



NHuTerpupys 3T0 paBEHCTBO, MOJIy4aeM
cb>
. cC
K
g— T
)

J11s1 BEIUMCIICHUS] MHTErpaJia B JICBOW YacTH ypaBHEHUs (2) MPUMEHSIEM METO] HEOIPEIeICHHBIX
KOd((UIIMEHTOB, U TOT/1a

ﬁ:: P | ==«
SE R TR i

Otkyna
A-B=0

1
Jo
Ap— T

2/g

[Toacrapmnsis HalieHHBIC 3HAYCHUS KOdhDHUIMeHTOB B HHTETpai (3), UMeeM

o

Jo, ) [0
m

A+B=

nJIn

I[J'IH KpaTKOCTH 0003HAYUM . Tormga mocne YMHOXCHUS PABCHCTBA HA

-

IS

OTKyJa

HaxoJuM

\
I 2=
S @

[Torenuupys ypaBHeHue (4), moxydaem
L= =
OTtKyna uckomas (byHKLu/Iﬁ MMeEET BU/JT

., 9E"
“r @&

2
g="m c-=

WJIM C YYE€TOM TOTO, YTO K u 1, mOJy4yuM
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rfgt e
t Icécﬁ
K é S (5)
W3 ypaBuenwus (5) 04€BUIHO, 4TO MPH t, cTpemsimeMcst K 06CKOHECUHOCTH, CKOPOCTh V JOCTHTaeT
NpeeILHOrO 3HAYCHUS
Vmax=V,
JUTSE KOTOPOT'O

vt m e
Kk k

CrnenoBaTennbHO, ypaBHEHUE (5) 3aMUCHIBACTCS B BUIE

t 1t
(Ve —3
ey ©)

Hauansnoe ycnosue: mpu t =0 v = vo.
I[Tycte paau kpatkoctu 3amucu uo=Vo/V. Torna nocrosHHas uaterpuposanus C* B ypaBaeHuu (6)
IMPUHHUMACT 3HAYCHHUC

e :1—Uo
1+y,

[Toacrasisist 3TO 3HaUEHKE B ypaBHEHUE (6), 3aMedaeM, 4To V MOXKET ObITh 3amucaHa B BUJIE

N
S

[Mpunumast, yro mipu t = 0 S = 0, MOXKEM Telepb ONPEIETUTh 3aKOH JBUKEHHS S
jsﬁ::l%/
O

r= =%

IloxcraBiss \Y u
IBIDKEHUSA

g@%ﬂ
S NI Vg PR

U, =
0
\ B 3TO pPaBCHCTBO, OKOHYATCJIIBHO IIOJIy4YacM HCKOMEBIM 3aKOH

IIpumep 6. HaiiTn pemieHUs ypaBHEHMS:
(x3y—3x2y+y3)dx+2x3dy =0

A PazzienuB 06e yactu ucxoqHoro ypaBHeHus Ha dX#0 (X=0 — oueBHaHOE pelIeHHE), TTOIYIUM
ypaBHeHue bepHyim

2x° %+(x3 —3x2) =-y’

Cunras y#0 (y=0 — TpHBHATBHOE PENIEHNUE), NETUM 06€ YacTH MOCTeHero ypapHeHns Ha (-)°) u
_ .2
JieIaeM 3aMeny ~ )=y~ Toraa nonyunm

L
y? z () x3z'—(x3—3x2)z:1_

Pemrast 310 ypaBHEHUE, HAXOUM
z(x)=C,x e —x~°
Teneps 3anuieM Bce pEIIeHUs] UCXOTHOTO YPAaBHEHHS
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Cy’e =y’ =x'=0; x=0, y=0 ,

Ilpumep 7. HaiiTu ob1iee pelieHue ypaBHEHMS:
Y ==y +1+x’
A D10 ypaBHeHHe sBJIsAETCS ypaBHEHHeM PukkaTth, B KoTopoM a(x) =-1, b(X)=0 u c(x) = 1+x2.

_ 2 _
Mposepka yenopus €Y =—a()X" =bI)X+1 " roupeno k  pesymerary: 1+x2=1+ ¥
CJle10BaTENBHO, 3TO YCIOBHE BBIIOJIHACTCS U 38 YACTHOE PEICHUE HCXOIHOTO YPABHEHHS MOKHO
1
y=x+- 2

_ r_1_ 2
npuHATE QyHKIMIO: Y1 =% Takum o06pasom, monaras z y peramemms? ~177 7

! —_—
MPUBOJUM HCXOAHOE ypaBHEHHE K HEOJHOPOAHOMY JIMHEHHOMY ypaBHEHHUIO: Z —2xz=1,
Otkyna

z=e" (C+ j e dv)

CJ'IGI[OBEITCJ'ILHO, 061_1_[66 pPCHICHUC NCXOAHOI'0 YPABHCHUA Pukkatu umeert BUI:

7x2

e

.A

Ilpumep 8. HaiiTu o01mumii nHTErpan ypaBHEHUS:
(x+y—Ddx+(x—y>+2)dy =0

A YcraHoBuM, SIBISIETCS JIM UCXOJHOE PAaBHEHHE YpaBHEHHEM B MONHBIX quddepennnanax. s
ATOTO MPOBEPUM, BHITIOJIHAETCS Jiu yciioBue Ditnepa (1.87). 3nech

2
M(x,y)=x+y—1, a N, y)=x—y"+2

oM onN M _, oN_,

Beruncnum npousBoIHbIE W oy ox; O u Ox , CIEIOBATENIbHO, YCJIOBUE Jiepa
BBITNIOJIHEHO, U ICXO/IHOE YPaBHEHUE SIBJIIETCS YpaBHEHUEM B MOJIHBIX AU depennnanax. Halinem
GyHkuuo U(X,y) M0 U3JI0KEHHOI BBIIIE CXeMe, @ IMEHHO, MPEAINOI0KUM, YTOOBI BHITOJIHSIOCH

ou
_:M(xay).

paBEHCTBO ox

6—u—x+ -1
ox Y

OTCrOAa
2
X
u(x,y) = [ (v y =D+ 9(y) = -+ xp=x+ ()

ou
= = N(x,
X (x y):

Hanee motpedyem ot U(X,y) obecrieueHus paBeHCTBA

0| x, B 3 2
E{Tjtxy x+(p(y)}—N(x,y)—x y +2

501041
3
p(») = (=" +2)dy = —y? +2y

Takum 00pa3om, uckoMasi GYHKIUSI ¥ COOTBETCTBEHHO OOIIUI MHTETPAT HCXOJHOTO YPaBHEHHSI
OyAyT UMETh BHL:

0+x-0+9' M =x+o' M =x-y"+2 . @M=-2"+2 Crenoparensiio,
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2 3

u(x,y):%+xy—x—y?+2y:C

[Tonyynm oOWMI HMHTErpag MCXOMHOTO YpaBHEHHs, MOTPeOOBAB BBHIIOJHEHHUS PABEHCTBA

%“= Ve

u(x,y) = [le=0" + 2y +p () =y 2+ 2y 4y ()

, a Temepb moTpedyeM, YTOOBI
Oou

2
X
= o w(x)= (x—l)dx:——x
BBINOIHAIOCH OX YTy ()=x+y- 1. Haiinem '[ 2

00pa3oM, 001K UHTETPAJT UCXOIHOT'O YPAaBHEHUSI UMEET BU/I;
3 2

C:xy—y?+2y+%—x

M(x,y)
. Takum

CrnenoBarenbHO, HE3aBUCHMO OT TOTO, Kakoe u3 ycinoBuil (1.86) OyaeT BBHIMONHATHCS B MEPBYIO
ouepesib, 00NN UHTErpal UCXOAHOTO YPaBHEHUsI OYIeT OJTHUM U TEM XKe.
OO01uii HHTErpall UCXOAHOIO ypaBHEHUSI MOXKHO 3anucath B Buje (1.89):

X

G+ y=Dax+[(x, —y* +2)dy =C

Xo

BpInoaHuM HHTErpUpOBaHUE:

x—2+x -X :
> Y

- +(x0y—y?+2yj‘iozc
VI

2 2 3 3
%+xy—x—(x?°+xoy—xoj+(x0y—y?+2y)—[xoy0 —y?°+2y0J=C

X
T.K. 0> Y0 MoxHO OpaTh TPOU3BOJIBHO, TO, 0003HAYMB :

OKOHYATCJIbHO IMOJTYyYHUM
2 3
X

y
—4xy—x—-—"—+2
G =2 4 3 y_‘

Ilpumep 9. HaliT penieHust ypaBHEHUS: Y,

4 —_—
A Pa3pemHB 9TO YPAaBHCHUC OTHOCUTCIIBHO X U, ITOJIarasgd B 5TOM YpaBHCHHUU Yy =p , IOJIYYHUM

lelnp
p . Tak kak

dyzpd(lhl szldp+lnpdy—1]npdp
p p p

dy:pdx,TO

1501051
(1-In p{dy—ldszo
p

N3 310r0 ypaBHEHUS HAXOAUM: P = € U p=Cy . Takum 06pazom, perieHus: UICXOTHOTO YpaBHEHUS
HMEIOT BUT:
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x=2
e

g Cx=lCy 4

Ipuvep 10. Haiitn obuee pemenue ypasuemus: ¥ Y =9,
A 1. 3anmmenm xapaxrepuctiieckoe ypagnenue: 4 —1=0,

2. HaiieM KOpHHU 3TOTO YPaBHEHHUSL: A=l A, =-1
3. TIOCKONIBKY KOpHH JEHCTBUTENbHBIC M pa3iHdYHble, TO I1I0 TPaBWIy | WM CTaBATCS B

X

— X f— -
cootsercTBHe QyHkiuu V1~ € > M V2 € xorophle cOCTABIAIOT (yHIAMEHTAIBHYIO CHCTEMY
JIMHEHO HE3aBUCHMBIX pELICHHH HMCXOAHOro ypaBHeHMs. CleJI0BAaTENbHO, OOIICE pELICHHE
MCXOJIHOTO yPABHEHHUS UMECT BUL:

y(x)z Ce" + Cze_x-A

Ilpumep 11. Haiitu ob1iiee peleHre ypaBHEHUS:
y® =5y 118" —34y"+ 45y 25y =0

A 1. 3anumiem XxapakTepuCTUYECKOE YPABHEHHE:

A =52 +184° =341 +451-25=0

2. DTO XapaKTepUCTUUECKOE YPAaBHEHUE UMEET KOPHU:
A, =1, /12,3 =1%2i, 14,5 =1x2i

3. MbI BUJIUM, 4TO Cpeau KOPHEH XapaKTEepUCTUYECKOIO YPaBHEHUS €CTh KaK JIEHCTBUTEIIbHbIE U
pa3iIMYHbIE KOPHU, TAK U KOMIUIEKCHO COIIPSDKEHHBIE, IIPUYEM KOMIUICKCHBIC KOPHU SABIISIOTCS
kpaTHbIMU. [losToMy nsi cocraBiaeHus] QyHAAMEHTAIbHOM CHUCTEMBl JMHEWHO HE3aBUCHUMBIX

A =1 et

pelieHuit Bocnonb3yeMcs npasmiamu 1, 2 u 3. KopHio cOOTBETCTBYET pemmenue V1 ~ € | a

L Ay, =142 Ays=1-2i
KaXKIA0OMY U3 JBYKPATHBIX KOPHCHU ? u ? , OTBCYAIOT PCIICHUA:

X X X b X :
=e’ cos2x =Xxe" cos2x =e’ sin 2x =Xxe" sin 2x.
V2 V3 4 Vs COBOKYNTHOCTh 3TUX TSATH

peLeHnit Yi: Y2 V30 Var Vs oOpa3yeT (QyHIAMEHTATbHYI) CHCTEMY JHMHEHMHO HE3aBHCHUMBIX
pemenuit. CnegoBaTesbHO, 00Iee PEIIeHNEe 3aUIIeTCs TaK:

y=Ce* +e*[(C, + xC;)cos 2x + (C,x + C; )sin 2x] A

IIpumep 12. HaiiTu yacTHOE U 0011iee pelIeHre YpaBHEHUS:
2x

y'—4y'+5y =
COSX

A B cootBercTBHE ¢ MeTo10M JlarpaHka, COCTaBUM COOTBETCTBYIOIIEE 3TOMY HEOIHOPOIHOMY
YPAaBHEHUIO € TTOCTOSHHBIMH KO3(GHUIIMEHTaMH OJJHOPOJAHOE YpaBHEHHE
y'—4y+5y=0

2 —
U pcuimMm C€ro. I[J'I}I 9TOr0 3alMIICM XapaKTCPUCTHUYCCKOC YPAaBHCHUC! A _41—'—5_0. 910

A, =220
XapaKTePUCTHYECKOE YPaBHEHHE UMEET KOpHH: ~ 2 .

MBI BHIMM, 4TO KOPHHM XapaKTEpPUCTHUECKOTO YpaBHEHHs KOMIUIEKCHBIE, TO3TOMY OOIIee
PEILIEHUE OTHOPOIHOTO YPABHEHHS MMEET BHI:

y=C,e’* cosx +C,e’* sin x

By/ieM HCKaTh YaCTHOE PEIEHUE UCXOIHOTO YPABHEHHUS B BUIIE

y=C,(x)e* cos x + C,(x)e* sin x *)

CocraBum cuctemy
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C(x)e™ cosx + C}(x)e™ sin x=0
2x
Cl'(x)(Zezx cosx —e”* sin x)+ C, (x)(Zez’r sin x +e** cos x)=
cOoS X
WIM cOKpaas Ha >,

C/(x)cosx + C}(x)sin x=0
C/(x)2cos x —sin x)+ C}(x)2sin x + cos x) = !

Cosx (**)

! !
Pemnth 3Ty cucTeMy OTHOCHUTEIBHO Ciuly yoxmo pa3IMYHBIMM CIIOCOOaMH, HampuMmep,
ucnonb3ys npaBwio Kpamepa. B nmanHom cinyuyae ymoOHee cHayana mpeoOpa3oBaTh BTOpOE
ypaBHEHHUE, 2 UMEHHO, YMHOXHUTbh 00€ €ro 4acTu MepBOro ypaBHEHUS HAa —2 U 3aTeM MpUOaBUTH

IIOJIYYEHHBIN pe3yabTaT KO BTOPOMY. B urTore nosny4um ypaBHEHUE:

C/(x)(=sin x)+ C}(x)cos x =

COS X
U, CJIeZI0BATEIbHO, ’TUM YPABHEHHUEM MOKHO 3aMEHUTh BTOPOE ypaBHEHHE B cucteme (**)

C}(x)cos x + C}(x)sin x =0
1

COS X
Pewras oty cucremy no npasuiny Kpamepa, nosryaum

C/(x )Y~ sin x)+ C}(x)(cos x) =

0 sinx
1 oS X,
Ci(x)= L8 L tgr, =, (x)= —j tgrdx=In|cos x],
cosx sinx
—-sin x CoSx;
oS X 0
—sin x b
C;(x)z%zl, :Cz(x)z.[dxzx.

' ’
IToacrasmss MMOJIYYCHHBIC 3HAUYCHUA Cl HCZ

HEOIHOPO/HOTO yPaBHEHHUS
Voomoe(X) = €% (cos x - In|cos x| + xsin x)

B (*), moMy4yMM YacTHOE pelleHHE HCXOAHOTO

Takum oOpa3om, oOliee perieHne HCXOJHOTO YPaBHEHUS UMEET BUIL:

Hx)=€*(C, cosx + C, sin x)+ e (cos x - In|cos 1| + xsin x) R

Ipumep 13. Haiiti yacTHOe pelenue ypapHenus: » — Y =X e,

A 1. Jlns mpaBoil dYacTH WCXOJHOTO ypaBHEHHs ompenenseM mapamerpsr [I[1010q,l:
Oooooooooooodgq=1.

=+]

2 _ 5 A
2. KopHM XapaKTepuCTHUECKOTO YpaBHEHUS A" =1=0 peiicreurensusie u paznuuHble, -2

YuuTeIBas1, 4TO YUCIO (05 +ip ):1 COBIIAIACT C KOPHEM A4 =1 .kpatHoctH 1, To Torma s=1, mm =

max(q,l)= 1. Mcxonas u3 3T0ro, MOXHO BBIMKHCATh BUJI HCKOMOT'O YaCTHOTO PEIICHHUS:
X
v,(x)=e" (dyx+ 4,)x

3. [loxcraBisieM B HCXO/IHOE YpaBHEHHE BBIPKEHUS sl )(X) M ee BTOPOil MPOM3BOJHOI
yi(x)=e|dyx® + x(44, + 4, )+ 24, + 2AOT
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[Toce mpeobpazoBaHuii (COKpalieHUs Ha € U MPUBEICHUS MOJOOHBIX ) MOTy4aeM paBeHCTBO:
4Ayx+2A4, +24, =x

B »TOM paBeHcTBe mpupaBHUBaEM KOA(D(PHUIMEHTH TpPH OJWHAKOBBIX CTEMEHSAX (QyHKIUU
MEPEMEHHOM X B IIPaBOM U JIEBOM YaCTSIX:

x' 44, =1
A=t g =1
x 1 24, +24,=0 0T Ty
, OTKyJa ciaeayeT, 4To .
A, m A

[TomryueHnHble 3HaUEHUS HEOTIPEIeTICHHBIX KO (UIIUEHTOB
YaCTHOT'O PELICHUS, TOJYyYUM OKOHYATEIbHO:

r(e)=gerle —x)

I o/1IcTaBUB B BUJ UICKOMOTI'O

Ilpumep 14. HaiiTn 4yacTHOE pelIeHUE YPaBHEHUS:

Y= y"+3y"+5y="5¢e" cosx+4e"

A Tlpexnae Bcero, QYHKIHIO / (x ) NpPEICTAaBMM B  BHJIE CYMMBI JBYX (QYHKIHI
fi(x)=5e* cosx u f,(x)=4e™"

pElICHHE UCXOTHOTO YPABHCHUSL.
1. dns dynxuuu f1(X) onpenensem napamerpst [0 g,l: D000 O000000000 q=0, a aus

dynkimu f2(X) coorBercreenno 10100 OOOOOOOOMO0 q=0.

2. XapaKkTepuCTUIECKOE YPABHEHHUE A =2 +32+5=0 pyeer KOPHH:

A=-1, A5 =120

. Jnsa xaxgoro ciydass OynmeM moaOupaTh CBOE YacTHOE

(a+if)=2+i

YuuteiBast, uto it Gyakuuu fi(X) ducio HE COBIIAJACT HU C OAHUM M3 KOPHEU

XapaKTepUCTHYECKOTO ypaBHEHHMs, nmodToMy S=0, a s ¢yskuuu f2(X) dmcio (Ol +if ): -1
COBIIAAACT C KOPHEM (1 KpaTHOCTH 1. I/ICXOI[H N3 3TOT'0, MOKHO BBIIIUCATD YaCTHOC PCUICHUC:
., (6)= 3., (x)+ ., (x) =€ (4, cos x + B sin x)+ Dyxe™

3. HOI[CT&BJ'I?IGM B UCXOAHOC YPABHCHUC BBIPAKCHUA JIA Y (x) " €T0 MPOU3BOJHBIX U HAXOIHUM

B,,D,

A
3HAYCHHUA HCOIPCACICHHBIX KO3(1)(1)I/II_II/ICHTOB 0° . I[J'IH y,HO6CTBa OIIPCACIICHUA 3TUX

X v X
KO3 PHUIMEHTOB TOCTABHM ~ ! ) B ypaBHEHHe C paBoii yacTeio fi(X), a 2 ) B YpaBHEHHE C
npaBoii yacThio f2(X).

IoxcraBisiem - ! (x) =e” (Ao cosx + B sin x)

Y [IPOU3BOIHBIC:
y! (x)=e*(24, cos x + 2B, sin x — A, sin x + B, cos x),
y" (x)=e* (34, cos x + 3B, sin x — 44, sin x + 4B, cos x),
y"(x)=e* (24, cosx + 2B, sin x — 114, sin x + 118, cos x)
2x
B MICXOJHOE YpaBHEHHE C TPaBoil gacThio f1(X) = Y€~ COSX Coxpamas Ha € U MpUPaBHHBAs
K02 HUIMEHTHI TPU COSX | SINX B IPaBOii M JIEBOH YaCTSX MOJYYEHHOTO PaBEHCTBA, OyJ1eM UMETh
CHUCTEMY U3 JIBYX YPABHEHUM:

24, +11B, —3A4, —4B, + 64, + 3B, + 54, =5,
{230 —114, —3B, + 44, + 6B, —34, + 5B, =0,
WK TIOCIIe TIpeoOpa3oBaHuit

104, +10B, =5
{—10/10 +10B, =0,

OTKYJa HaXO0duM, 4YTO
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A0:B0:1

2 Syq,(x):iez’“(cosx+sin x)

D X
Hanee moacrabisieM GyHkiuio f2(X) = 0X€ yee MIPOU3BOJIHBIC:

! —-X n —X m —-X
Y (x): Dye (_ X+ 1), Y (x): Dye (x - 2), Va2 (x): Dye (3 - x)
B MCXOJIHOE€ ypaBHEHUE C IIPaBOM 4acThio paBHOU 4e™. CokpaTUB Ha €™, MOJIYyYUM PaBEHCTBO
8Do=4, To ectb Do = %4, cnenoBaTebHO

[
Vi (x)=2 xe

2
Taxum 06p330M, YaCTHOC pCHICHUEC NUCXOJHOI'0 YPaBHCHU A 3alIMIIEM B BUJIC CYMMBI IBYX YaCTHBIX
pemeHHﬁ, 1 OKOHYAaTCJIbHO OHO 6y,[[€T HUMCTBb BU!:

2 (6)= 3 () v (x) =+ € (cos x + sin x)+ + xe™
4 2 A

2.n ’ _
Ipumep 15. Haiitu peurenne ypapuenns: * 2 %+ =0,
g 1

_ —=e
J— t — v

A Tlomaras X=¢€ ym (=l x , HalimeM dx x

Borarcnum nmpou3BOIHEIC IO HOBOM IIepeMeHHOI t, 0003HaYMB TOUKaMu TU(PEPEHIIUPOBAHKE TIO

t:

':d_yzﬂ'£=d_y'e_t=ye_t’

dx dt dx dt
" d ' dt d Ho L - 1% pJe !
y :E(y)-—— (e ) = (-3

dx_z

[oxcraBus »°Y B MCX0HOE ypaBHEHHE, MOTYYUM

e -e_Z’(j}—j/)—et e’ y+y=0, um y—-2y+y=0

CreoBaTenbHO, MbI MOJIYYHIM OJHOPOIHOE JIMHEHHOE ypaBHEHHE. Ero xapakreprcTHYeCKOe
2 — = = v

ypaBHEHHUE A" =22+1=0 pyyeer KOPHH A =4 1. ITOCKOJIBKY KOPHH JICHCTBHUTEIbHBIE H

KpaTHBIE, C KPATHOCTLIO PABHOM IBYM, TO 00IIIEe pelIeHne OyIeT UMETh BU/L:

t
He)=(C, +1C,)e",
Hepefmﬂ K HepeMCHHOﬁ X, OKOHYATCJIbHO MTOJYUYUM 061_]_[66 pPCHICHUC NCXOOHOTI'O YPABHCHUA

Yx)=(C, +Cynx)r 4

IIpumep 16. HaiiTu penieHue ypaBHEHHUS:
xzy”—xy'+y =cosln x
da 1

_ —=e
J— t J— o
A Tlonaras X=¢€ ygu {=Ix , HaliieM dx x
Bbraucmm nmpou3BoIHEIC TI0 HOBOU IepeMeHHOM t, 0003HaYMB TOUKaMu JU(PEepeHIIUPOBAHKE TIO
.
' . —t " : * ), 2t
y=ye', y=(F-ye
[Moncrasus V> B ncxomaoe ypaBHEHUE, OTYyYUM
y—2y+ y=cost *)
DT0 HEOJHOPOIHOE JTUHEHHOE ypaBHEHUE C MOCTOSHHBIMU KO3 durmentamu OOIee pemeHue
COOTBETCTBYIOIIETO MY OJHOPOHOTO YpaBHEHUS (CM. npumep 36) UMEET BUJI

t
W)= (C +1C)e",
a 4aCTHOE pellIeHNEe MOYKHO MOJIYYUTh METOJIOM HEONPEIEIEHHbBIX KO (UIIUEHTOB.
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[TockonpKy mapaMeTpbl MPaBoOi YaCTH HEOJHOPOIHOTO ypaBHEHHUs (*) paBHBI, COOTBETCTBEHHO,

noooooooooo00n g=0, =0 u uucno (OH_Z'B):I'B HE COBIIANAECT HU C OJHUM KOPHEM
XapaKTEPUCTHUECKOTO ypaBHEeHuUs, moatomy $=0, u m = max(q,l)= 0. Mcxoas u3 3TOro, MOKHO
BBINKCATh BHJ] KCKOMOTO YaCTHOT'O PEIICHUSI:

y,(t)= A, cost + B, sin ¢

BBIUHCITHM TIPOM3BOIHbIE OT ~ * ©)
y,(t)=—A, sin t + B, cost,

., (t)= —A, cost — B, sin ¢
Y TIOJICTaBUB UX B ypaBHEHHE (*), mosrydum
—2B,cost+2A,sint=cost

[TpupaBHasieM KO3((GUIMEHTH MPU OJAWHAKOBBIX (YHKIHUSAX B MPABOH W JICBOH YACTAX ITOTO
ypaBHEHUs

-2B,=1, =B, :—%,

24,=0, = 4, =0.
CrnenoBarenbHO, YaCTHOE pellieHue ypaBHEHU (*) nuMeeT BUA

yg(f)=—%sinf,

a obiee peuieHue ypaBHeHus (*) OyaeT BBIIAIETh TaK:
1 .
yoﬁu;ee(t)z (Cl + tCZ )et - Esm t
Takum o0Opa3om, o0liee pelIeHne HCXOJHOTO YPAaBHEHUSI UMEET BUIL:

y(x)z(C1 +C2h1x)x—lsinlnx
2 A

3.1.2. Metoanyeckue MaTepHaJbl, oONpelesiOle NPoOUeAYPbl OLEHUBAHHUS 3HAHMI,
YMeHHii, HABBIKOB M (/1) ONBITA /1eSITeJIbHOCTH B X0/1€ TEKYLero KOHTPOJIsl yCIIeBaeMOCTH
YcrHBI 0TBET

OneHka 3HaHu# npeanonaraeT aupdepeHIupoBaHHbIN MOAX0 K o0yJaromemMycs, y4er
€Tr0 MHIMBHUIYaJbHBIX CITIOCOOHOCTEH, CTETIEHb YCBOSHHSI U CUCTEMAaTH3aIlMA OCHOBHBIX MTOHATHI
U Kareropuit mo paucuuruinHe. Kpome Toro, oreHuBaeTcsi He TOJIBKO TIJyOMHAa 3HaHUH
MIOCTABJIICHHBIX BOMPOCOB, HO W YMEHHE HCIOJB30BATH B OTBETE NPAKTUYECKUN MaTepHhall.
OrneHuBaeTcs KylnbTypa peuH, BiIaJieHue HaBbIKaMU OPaTOPCKOTO NCKYCCTBA.

Kpumepuu oyenusanus: mocien0BaTebHOCTD, MTOJHOTA, IOTHIHOCTD MU3JI0KEHUS, aHAIIN3
pasNIMYHBIX TOYEK 3pEHMs, CaMOCTOATENbHOE 0000IIeHre MaTepuana, HCIOJIb30BaHUEe
npoeCCHOHATIPHBIX TEPMHUHOB, KYJIbTypa PEedYH, HaBBIKH OpPaTOPCKOTO MCKyccTBa. M3noxkeHne
MmatepHaia 0e3 paKTHUECKUX OIUOOK.

OmneHKa «omauuHO» CTAaBUTCS B CIydae, KOTJa MaTepuall W3JaraeTcs MCUEpIbIBAOIIE,
MOCJIEI0BATEIbHO, TPAMOTHO M JIOTHUECKHM CTPOMHO, NMPH 3TOM PACKPHIBAIOTCS HE TOJIBKO
OCHOBHBIC TIOHATHS, HO ¥ QaHAJM3UPYIOTCS TOYKH 3PEHHS Pa3IMYHBIX aBTOPOB. OO0ydaromuics
HE 3aTPYAHSETCS C OTBETOM, COOJIIOJIACT KYJIbTYpY PEUH.

O1eHKa «xopowio» CTaBUTCS, €CIA OOYYArOIIUICS TBEPIO 3HAET MaTepHaj, TPaMOTHO U
[0 CYIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYeCKylo 0a3y, HO IpU OTBETE€ Ha BOIPOC JOMYCKAeT
HECYIIIECTBEHHBIC MTOTPEITHOCTH.

OreHka «yodoeremeopumenbHoy CTaBUTCS, €CIIU 00yJaroLIHiics 0CBOMII TOIBKO OCHOBHOM
MaTepHal, HO He 3HAaeT OTMENbHBIX JIeTallei, JOyCKaeT HETOYHOCTH, HEIOCTaTOYHO MPAaBUIIbHBIC
(GOopMyIHPOBKH, HapyIIAeT MOCIEN0BATEIbHOCTh B W3JIOKEHMM MaTepuana, 3aTpyAHSETCs ¢
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OTBETaMHU, IIOKa3bIBAET OTCYTCTBUE JOJDKHOM CBSI3M MEXIY aHAIU30M, apryMeHTalued u
BBIBOJIAMHU.

OueHka «HeyOoosiemeopumenvHoy CTaBUTCS, €CIH OOy4aroluiicss He OTBEYaeT Ha
MIOCTaBJICHHBIE BOIIPOCHI.

Keiicol (cuTyanum 4 3a1a4u € 32JaHHBIMU YCJIOBHSIMH)

OOyuJarommiicss JOKEH YMETh BBIJCIUTH OCHOBHBIC TIOJIOKEHHUS W3 TEKCTa 3aadd,
KOTOpBIE TPEOYIOT aHAIM3a U CIIYKaT YCIOBUAMHU perieHus. Mcxois U3 mocTaBIeHHOTO BOIIpoca
B 3a/1a4€, MOMBITATHCS MAKCUMAIIBHO TOYHO ONPEACIUTh MPOOJIEMY H COOTBETCTBEHHO PELIHTH €€.

3ajayy MOTYT peliaThCsi YCTHO W/WiM mUchbMeHHO. [Ipu pemieHuu 3agay Takke BaKHO
MPaBWIBHO C(HOPMYIMPOBATh M 3allMCaTh BONPOCHI, HadWHas C Oojee OOMMX H, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanuss — onjeHKa y4UTHIBA€T METO/IbI U CPEACTBA, UCIOIb30BaHHBIC IPU
peIIeHUU CUTYAI[MOHHOM, MPOOJIEeMHON 3aJauu.

OneHka «omauuHO» CTABUTCS B CIIydae, KOra 00y4arouiics BBITOTHIII 3a1aHue (PeIIni
3ajavy), MCIOJNb3ys B IOJHOM OOBEME TEOPETUYECKHWE 3HAHUS M TMPAKTUYECKUE HABBIKH,
MOJIyYCHHBIE B MpoIecce 00ydeHusI.

OneHka «xopouio» CTaBUTCS, €CIIH 00YUAIOLTUIICS B 1IeJIOM BBITIOJIHIII BCe TpeOOBaHMUSI, HO
HE COBCEM YETKO OIPEJENIICTCS OMOpa Ha TEOPETUUECKUE MOJIOKEHUS, U3I0KEHHBIE B HAYYHOH
JUTEepaType Mo JAaHHOMY BOIIPOCY.

OueHka «yoognemseopumenbHo» CTaBUTCS, €CIIM 00yUYaOLMICS TTOKa3aJl M10JI0KUTEIbHbIE
pe3yNbTaThI B IIPOLIECCE PELICHHUS 3a/1a4H.

OneHka «Hey0ose1emeopumenbHo» CTaBUTCS, €CIU OOYYAIOIIMKCS HE BBITIOJIHHI BCE
TpeOOBaHMUS.

TectupoBanue

SIBnsieTcst OTHUM M3 CPEACTB KOHTPOJISI 3HAHUN 00YYArOIIUXCS 110 TUCHUTUTUHE (MOAYIIIO).

Kpumepuu oyenueanus — npaBuibHbINA OTBET Ha BOIIPOC

OueHka «omauyn0y CTAaBUTCA B ClIydae, €Ciau NpaBuiibHO BbIOIHEHO 90-100% 3ananuii.

OreHKa «xopouio» CTaBUTCS, €CIU IPABUIIHLHO BBINOTHEHO 70-89% 3amanuii.

OneHka «ydosenemeopumenvHoy CTAaBUTCA B Clydae, €CIH IPaBUIbHO BhIOIHEHO 50-69%
3a/1aHUM.

OneHka «Heyoos1emeopumenbHoy CTaBUTCS, €CJIM MPaBUIBHO BBHIMOJIHEHO MeHee 50%
3a/1aHUM.

3.2. OueHoYHble MATEPUAJIbI /ISl POBEAeHHUS TPOMEKYTOYHOM aTTeCTAllUH
3.2.1. Kputepuu o1ieHKH pe3y/JibTaTOB 00y4eHHs MO AUCHUILINHE (MOAYJIIO)

Ixana PesyabTarsl
Iloxa3aTenu olleHHBaHUA Pe3yJIbTATOB 00y4eHH
OlleHHBaHUS o0yvyeHust
OTJIMYHO 3Haer: - oOyyaromuiics TJIyOOKO M BCECTOPOHHE YCBOWJI MaTepuaj, YBEPEHHO,

JIOTUYHO, TIOCIEJ0BATEIbHO U IPAMOTHO €r0 U3J1araeT, ONUpasich Ha 3HAHUSA
OCHOBHOH M JOIOJTHUTEIILHON JINTEPaATYPHI,

- Ha OCHOBE CHCTEMHBIX HAayYHBIX 3HAHUH JelaeT KBaIN(HINPOBAHHBIE
BBIBOJIBI 1 0000IIEHNS], CBOOOIHO ONIEpUPYET KATETOPHUIMH U MOHATHAMHU.
VYmeer: - oOyuaromuiicss yMeeT caMOCTOATENIbHO M MPABWILHO pelIaTh y4eOHO-
npodeccHoHaNIbHBIE  337aYM  WIM  33JaHUs, YBEPEHHO, JIOTHYHO,
HOCE0BATENBHO U apIYMEHTHPOBAHO U3J1araTh CBOE PELICHUE, UCIIOIb3YsI
Hay4HbIE [TOHSTHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Brnaneert: - o0yyaronMics BiaJieeT paloHAIbHBIMH METOAAaMH (C MCIIOIb30BaHUEM
palnMoHaIbHBIX METOJIMK) PEHICHHs CIOXHBIX NMpo]ecCHOHAIBHBIX 3a/1ad,
MIPEICTaBICHHBIX JICJIOBBIMH HTPaMH, KeHCaMu U T.1.;

[Tpu pemennu NpoaeMOHCTPHPOBAI HABBIKI

- BBIJICJICHUS TJIaBHOTO,

- CBS3KOH TEOPETHYECKHX IIOJIOKEHHH C TPEeOOBAaHUSAMH PYKOBOISAIINX
JIOKYMEHTOB,

- N3JI0KECHNS MBICIIEH B JIOTHYECKOW TOCIeJ0BATEIEHOCTH,

- CaMOCTOSITENILHOTO aHann3a (aKThl, COOBITHH, SBJIEHHMH, MPOLIECCOB B X
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHU.

XOPOHIO 3HaeT: - 0OyvaroLIMHCsl TBEPJO YCBOMJ MaTepuall, JOCTATOYHO I'PAMOTHO €ro
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u3jaraetT, ONUpasiCh Ha 3HAHUS OCHOBHOI M JOIOIHUTENIBHON JIUTEPATYPBI,
- 3arpynHsercss B (OPMYJIMPOBAHMM KBaIH(DUIMPOBAHHBIX BBIBOJOB M
000011IeHU, omepupyeT KaTeropusiMM M HOHATHSIMM, HO HE BCerja
NPaBHJIBHO UX BEpUPHLUPYET.

Ywmeer:

- 00yUalOIIUIACs yMEET CaMOCTOSATENHHO U B OCHOBHOM IPAaBUIIBHO PEIIaTh
yueOHO-TIpo)ecCHOHANIbHBIE 33/1a4d WM 3a/laHHs, YBEPEHHO, JIOTHYHO,
MOCJIC/IOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIICHHE, HE B
HOJIHOI Mepe HCIOJB3ysl Hay4YHBIC MOHATHS M CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Bnaneer:

- O0ydJarouIiiicss B HEJNOM BIIAAEET PAIlMOHANBFHBIMH METOJAaMH pEIICHU
CIIO’KHBIX TIPO(EeCCHOHANBHBIX 3a/1a4, IPEACTABICHHBIX IEJIOBBIMU UTPAMH,
KelcaMH U T.]I.;

IIpn pemeHun cMOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIJICJICHUS TJIABHOTO,

- U3JIOKEHUS MBICJIEH B JOTMUECKOU MOCIEI0BATEILHOCTH,

- CBS3KM TCOPETUYECKUX IOJOXKCHUH C TPeOOBAHUSMHU PYKOBOISAIINX
JOKYMEHTOB,

- CaMOCTOSITEILHOTO aHaln3a (aKkThl, COOBITHI, SABJICHUH, MPOIECCOB B UX
B3aMMOCBS3U U JUAJICKTUYCCKOM pa3sBUTHUH.

YAOBJIETBO-
PUTEJIBHO

3HaeT:

- o0ydaromuiicss OpHEHTHPYETCSl B MaTepHale, OMHAKO 3aTPYIHSICTCS B €T0
M3JI0KCHNH;

- TOKa3blBacT HEAOCTATOYHOCTh 3HAHUI OCHOBHOM M JOIONHHUTEIHHOMN
JUTEPaTypHI;

- c1ab0 apryMEeHTHPYET HaY4HBIE TTOJI0KEHHUS;

- IPaKTHYECKH HE CITOCOOEH CPOPMYITHPOBATH BEIBOIBI H 0000MICHNS;

- YACTUYHO BJIAJICET CUCTEMOI IOHATHI.

YmMmeer:

- o0yuaromuiicss B OCHOBHOM YMEET PeIlUTh yueOHO-podeccHoHaIBHYIO
3a7ady WIM 3aJaHue, HO JOIycKaeT OomuUOKH, ci1abo apryMeHTHPYET CBOE
pelieHne, HeJOCTaTOYHO MCIOJIB3yeT HaydHbIe MOHATHS M PYKOBOJSIINE
JIOKYMEHTBI.

Bnaneer:

- oOyuwaromuiicss BiazeeT HEKOTOPHIMH pAalMOHAIBHBIMH METOJaMHU
PeLICHUsI CJIOXKHBIX TPOPECCHOHATBHBIX 3a/]a4, TPE/CTABICHHBIX IEIOBBIMU
Urpamu, Kejcamu 4 T.1.;

ITpu pemeHnu NpoaeMOHCTPUPOBAT HEAOCTATOUHOCTh HABBIKOB

- BBIJICTICHNUS TJIaBHOTO,

- U3JI0’KEHHS MBICJIEH B JIOTHYECKOM MOCIIEI0BATENBHOCTH,

- CBS3KM TEOPETHYECKUX IIOJIOXKEHHH € TpeOOBaHMSAMH PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSITENIFHOTO aHaiu3a (aKThl, COOBITHI, SIBICHHUI, IPOIIECCOB B MX
B3aUMOCBSI3U U JUAIEKTHUECKOM PAa3BUTHH.

HEYJIOBJIETBO-
PUTEJIBHO

3Haer:

- o0y4aronuiicst He yCBOMJI 3HAYUTENIFHOM YacTH MaTepHana;

- HE MOXKET apryMEHTUPOBATH HAYYHBIC ITOJIOKCHUA,

- He hopMynHupyeT KBaTU(PUIIMPOBAHHBIX BHIBOJOB U 0000IICHHMIA;
- HE BJIQJICET CUCTEMOU MOHSITHIA.

VYmeer:

oOyuaromiuiics He IMoKaszal YMEHHE pelarh y4eOHO-podecCHOHAIBHYIO
3aga4y WM 3aJlaHue.

Bnaneer:

HC BBITIOJIHCHBI Tpe60BaHI/I$I, NMPpEABABIIACMBIC K HaBbIKaM, OICHMBACMBbIM
«YAOBJICTBOPUTCIILHOY.

3.2.2. KoHTpoOJIbHBIE 3aaHusl

aTTreCcTalnumn

U/WJIN MHbIE MaTepuaJbl IJd NMPOBECACHUNA l'lpOMG)KyTO‘-IHOﬁ

CrnHcoK BONPOCOB /i1 YCTHBIX OTBETOB (BaApHAHTHI TECTA)
1. BexTOps! u A€HCTBUS C HUMHU.

N WN

JInneliHOE IPOCTPAHCTBO.

Marpuiibl 1 I€MCTBUSI C HUMH.

Ornpenenurenu: MOHATUE, CBOMCTBA, IPUMEHEHUE.

CucreMbl TUHEWUHBIX YPABHEHUI: TOHATHE, BUJIbI, METO/IbI PEIICHU.
JIuneliHbIe ONepaTOPhI U NEUCTBUSA C HUMU.

KBaaparuunbie GOpMBI: TOHSATHS U BUTIBI.

JIMHNY Ha TNIOCKOCTH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.

KpuBsle BTOpoOro nopsjaka: moHsATHE, BUABL, IPeoOpa3oBaHusl.

IIpsiMbI€ JINHUM U IITIOCKOCTH B IIPOCTPAHCTBE.

[TpakTnyeckoe 3aHsATHE

MHOX€ECTBO: IOHATHE, BUBI, ONIEPALIMH HAJl HUMH.

QDyHKIMN: IOHATUE, BUIbI, IPUMEHEHHUE.

Ilepenensl: onpeneneHue, BUAbL, IPUMEHEHUE.

HenpepbIBHOCTD (PyHKIMM: OnpeaeIeHne, CBOMCTBA, IPUMEHEHUE.
[Tpon3BoHas PyHKIIUH: ONpeAeTIeHUEe, CBOMCTBA, TIPUMEHEHHSI.
Cgoiicta nuddepeHurpyembIx GyHKIMHU: OCHOBHBIE TEOPUH U IIPABUIIA.
HccnenoBanue (GyHKIMIA C TOMOIIBIO IEPBON MPOU3BOJHOM.
HccnenoBanue GyHKIMHA ¢ TTOMOIIBIO BTOPOW MTPOU3BOIHOM.

Meroabl HHTETPUPOBAHHUS.

WHTerpupoBaHue palMoOHAIbHBIX JpOOeH.

WuTerpupoBanue UpparoOHAIBHBIX (YHKIUIA.

WHTerpupoBanue TPUrOHOMETPUUYECKUX (QYHKIIUH.

OmnpeneneHHbI HHTErpaJl: IOHATUE, CBOWCTBA, IPUMEHEHHUE.
HecobcTBeHHbIE MHTErpalIbl: TOHATHE, BUJIbl, CBOWCTBA

BekTops! 1 AECTBUSA C HUMH.

JIuneiHOoe MpOCTPaHCTBO.

Marpuiipl 1 1€MCTBUSI C HUMH.

Onpenenurenu: NOHATUE, CBONCTBA, IPUMEHEHHE.

CucTtembl TUHEHHBIX YPaBHEHUMN: TTOHSATHE, BUIBI, METObI PEIICHH.
JIuneiinble onepaTopsl U IEHCTBUSA C HUMH.

KBanpatuuansie ¢hOpMBbl: TIOHSATHS U BUJIBI.

JIuHMM Ha NIIOCKOCTH.

KpuBbie BToporo nopsijika: HoHsTHE, BUbI, IpeoOpa3oBaHUsl.

[Tpsimble JIMHUU U TUIOCKOCTH B ITPOCTPAHCTBE.

IIpakTHueckoe 3aHsaTHE

MHO0K€eCTBO: IOHATHUE, BUBI, ONIEPALIUN HAJl HUMU.

DyHKINHN: IOHATHE, BUJIbI, IPUMEHEHHE.

Ilepenensl: onpeneneHue, BUAbL, IPUMEHEHUE.

HenpepsiBHOCTB (DyHKIIMU: OlIpe/ieTIeHIe, CBOICTBA, TPUMEHEHHUE.
[TpousBoHas pyHKIUK: ONpeieTieHne, CBOMCTBA, IPUMEHEHHSI.
CaoiicTBa 1uddepeHunpyeMbix (yHKIIUU: OCHOBHBIE TEOPUH U MTPaBUIIA.
HccnenoBanue GyHKIMNA C TOMOIIBIO TEPBON MPOU3BOJHOM.
HccnenoBanue QpyHKINIA ¢ TOMOIIbIO BTOPOM MPOU3BOIHOM.

MeTonabl HHTErpUPOBAHUS.

HHuTerpupoBanue palioOHaIbHbIX APOOEH.

WHTerpupoBaHue HppaliMOHAIBHBIX (YHKIUI.

HuTerpupoBanue TpPUrOHOMETPUUECKUX (DYHKIIUH.

OmnpeneneHHbI UHTETpaJl: TIOHATHE, CBOWCTBA, IPUMEHEHUE.
HecoOcTBeHHbIE MHTETpaNbl: TOHATHE, BUIbI, CBOWCTBA

DyHKIHA MHOTUX IIEPEMEHHBIX: [IOHATHE, CBOUCTBA, IPUMEHEHHUE.
YacTHble IPUPALLIECHHS U YACTHBIE IPOU3BOJIHBIE: IOHATHE U CBOMCTBA.
[TonHble npuparieHus 1 NoaHbIN AuddepeHua: NoHsATHE U CBOHCTBO.
DKCTpEMyM: MOHATHE U CBOWCTBA.

Juddepennnanbable ypaBHEHHS IEPBOTO MOPsIIKA: TOHATHE, CBOWCTBA, TPUMEHEHHUS.
JuddepenunanpHple ypaBHEHUS BTOPOTO U BBICIIETO MOPSAIKOB: IOHSATHE, CBONCTBA,
IIPUMEHEHUE.

Pa3zHocTHBIE ypaBHEHMS: IOHITUE, CBOKWCTBA, TPUMEHEHUE.

YucIioBbIe psibl: IOHATHE, CBOWCTBA, IPUMEHEHHE.
DyHKIMOHAIBHBIE PABL: IOHATHE. CBOWCTBA, IPUMEHEHHE.
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60. Psaner Totinmopa u MakiiopeHa: onpeziesieHre, CBOMCTBa, MPUMEHEHHE.
TexkcTbl NP00JIEMHO-aHAJIMTHYECKHUX U (WJIM) NPAKTHYECKHUX Y4eOHO-POodecCHOHATBHBIX
3a1a4
1.BeIuncauTh onpeeanTelb:

Pr P
—4 P
2. PemiuTh ypaBHEHHE:

X P2 | _¢
Ps p(x+1)

3.IIpoBepuTh CylIeCTBOBAHNE U BBIYUCIUTH OOPATHYIO MAaTPUILY AJISi MATPULIbI:
(pl p3j

4=\2 P

4.PemnTh CUCTEMY JIMHEHHBIX ypaBHEHUH 110 hopmynam Kpamepa:

pX—p,y=8
3X+ p3y:17_

5. HaiiTi coOCTBeHHBIE 3HAYCHUS MATPHIIBL:
(pl psj

A=\2 P

6.CocTaBuTh ypaBHEHHE TPACKTOPUU TOUKU M (X; y), KOTOpasi Mpu CBOEM JIBHKEHUH OCTACTCS

BABOE Onmrke K Touke A(—1;—1), uem k Touke B(—4;—4).

7.laHo ypaBHEHHE: y2 — 2x + 4y + 2 = (0. BbsicHUTB, KaKyl0 KPUBYIO BTOPOTO MOpPSAKA OHA

OITHCKLIBACT.

8.IlapaGona ¢ BepIIMHOI B Hayalle KOOpAUHAT MPOXOAMUT uepe3 Touky A(2;8) u cumMmeTpudHa
otHocuTenbHO ocu Oy. Hanucate ee ypaBHEHHE.

9. lns mpsimoit PX+ Py —Ps =0 a) MPOBECTH MEPHEHAUKYISIPHYIO €l MPAMYIO, IPOXOISIIYIO
yepe3 Touky (20; —18) u 3anucaTh ee ypaBHEHHE, 0) ONPEAETUTh KOOPAUHATH TOYKU MIEPECCUEHUS

. . . PEX—py+Pps=0
JaHHOI npsMoii ¢ psimoii P2X— Py + Ps =Y
10. Mansl nBa MmuokectBa: A = {-1,0,3,5} uB={-3,1,0, 7, 9}. Haiitu AUB, ANB, A\B,B\A

11. OnpenenuTs HHTEPBATE MOHOTOHHOCTH f(X) = X3 -9X? +15X +1.

12. Hanncate ypaBHEHUE KacaTEIbHON K KU ¥ 3

— 3 43y 2 2 B TOYKE Xo = -1

6x
lim [1 + —j
13. Berumcuts ipeaen 3x
14. Haiitu o6nacte onpenenenus GyHkuuu z = 2In(xy).

15. Haiitu npou3BoaHyto GyHKmuef (x) = sin(5x + 3)
é
16. HaiiT mpon3Boanyto hyHKIyY =—
X
17. Haittu nuddepenunan (byHKulyzamtg\E B TOUKE X = 1.

2+ g rouke x = 0.

18.HaiiTi BTOpy!0 NpOM3BOAHYIO (PYHKIIUH €
19.Yemy paBHa nepBooOpa3Has (I)yHKLu-"/ (-"2 +1) ?

20. Beluncnuth MHTETpal |1 x4dx

plnx
21. Belumcauth uHTErpai | —dx
X
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22. Beruucnuth unTerpa. | 11sin xdx

23. BeIuHCIHUTh YaCTHBIC MPOU3BOTHBIC MIEPBOTO U BTOPOT'O MOpsiAKa Ui QyHKIUU Z
=x3-2xy? +y2.
24. Haiitu skcTpemyM GyHKIuMu Z = Xy(2—-X-Y).
2 i
25. Jlnsa pyHKuup# =y T +377 — 407 B touke K(3,1,1) HaiiTu rpaaueHT.
26. Haiitu nonnslit guddepentuan GpyHki € B Touke M (1,1).

27. Haiitu o0mumii uaterpan audepeHnnaabHbIX YpaBHEHUN:

a) tgxsin® ydx +cos’ xctgydy = 0. 6) \J1+ y dx—(2+ )1+ x’dy =0

28. IIpouHTerpupoBarh ypaBHeHue y' = Xy + Xy? Ipu HauanbHoM ycrnosuu y(0) = 2
29. Pemuts quddepeHnnanbHble YpaBHEHUS:

a) y'=x"+y 6) y'cosx+ ysinx=1

30. Pemiuth ypaBHEHHE
(2xy +3y" )dx +(x* +6xy =3y )dy =0

= cos’ m

31. OnpenenuTs CXOIUTCS JIU JAHHBIA P En—: .Ecnu cxoqutcs, yka3zaTh 10 KaKOMY
IIPU3HAKY CXOANUMOCTH.
32. Paznoxuts Gyrkmuo  Y(X) = cos(x?) B pax MakiopeHa.
3.2.3. MeTonnquRue MaTepualibl, OHNpeacadArlolmue Impouecaypbl OUCHUBAHUA 3H3HI/II71,
YMEHHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTAlUN

Ilpoueaypa oneHuBaHusl 3HAHUM (YCTHBIH O0TBET)
IIpenen NIUTEIBLHOCTH 10 MuHYT
IIpennaraeMoe KOJM4ECTBO 3aJaHUM 2 Bompoca
ITocnenoBarenbHOCTH BEIOOPKH BONPOCOB U3 | CiyuaiiHas
KaXJIOTO pasjena
Kputepuu onienku - TpebyeMbIil 00bEeM U CTPYKTypa
- H3IIOKEHHE MaTepraia 0e3 pakTHIECKUX OMMOOK
- JIOTMKa U3JI0KEHHSI
- UCTIOJIb30BAHKE COOTBETCTBYIOIIEH TEPMHUHOIOTUU
- CTHJIb PEYH U KYJIbTYypa peuu
- 10J00p MPUMEPOB UX HAYYHOM JIMTEPATYPHI U PAKTUKH

«5» ecm TpeOOBaHMUs K OTBETY BBIIIOJIHEHBI B IOJHOM 00beMe

«4» ecmm B IICJIOM BBINOJHEHB TPeOOBaHMS K OTBETY, OJHAKO €CTh
He0OJIbLIINE HETOYHOCTH B M3JIOKEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMs BBIIOJIHEHBI YaCTHYHO — HE BbIJIEpKaH 00bEM, €CTh

(hakTHdeckne  OmMMOKM, HapylleHa JIOTMKAa  H3JI0KEHHS,
HEI0OCTATOYHO HCIIOJIB3YETCs COOTBETCTBYIONIASI TEPMUHOIOTHH

IIpouenypa oueHuBaHMs yYMEHHMil W HABBIKOB (pelieHHe MPOOJEMHO-AHATUTHYECKUX H
NPAKTHYECKUX YueOHO-TTpodecCHOHATBHBIX 3a1a4)

IIpennaraemoe KOJWYECTBO 3a/IaHUN 1
ITocienoBaTenbHOCTH BEIOOPKHU Cryuaiinas
Kpurepuu onenku: - BBIJICTICHNE ¥ TIOHUMaHHE TIPOOIEMBI

- yMeHHe 00001aTh, COMOCTABIATh PA3TMYHBIC TOUKH 3PEHHS

- TOJTHOTA MCIIOJIF30BAHUS ICTOYHUKOB

- HAJIM4YKME aBTOPCKON NO3ULUU

- COOTBETCTBHE OTBETA IIOCTABIEHHOMY BOIIPOCY

- HCIHOJB30BAaHME COIMAIBHOTO OmbITa, MarepuainoB CMU,
CTaTHCTHYECKHUX JTAHHBIX

- JIOTUYHOCTD U3JIOKCHHMS

- YMeHHe cJienarh KBaIH(UIMPOBaHHBIE BHIBOJBI M 0000IIEHNS C
TOYKH 3PEHUS PELIEHUs IPO(ECCHOHANBHBIX 33/1a4

- YMEHHE IPUBECTH NPUMEP
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- OIopa Ha TECOPECTUUYCCKUC TTOJTIOKCHUA
- BJIaICHUC COOTBCTCTByIOHIeﬁ TCpMHHOJ’IOFHeﬁ

«5» ecnu TpeGOBaHI/Iﬂ K OTBCTY BBINNIOJIHCHBI B TOJIHOM 00BeMe

«4» ecu B IICJIOM BbIIIOJTHCHEI Tpe60BaHI/IH K OTBC€TY, OJHAaKO €CTb

HEOOJNBIIINEG HETOYHOCTH B H3JI0KCHUU HEKOTOPBIX BOIPOCOB.
3arpyaHsercss B (OPMYyJUPOBAHMH  KBATHU(PHUIIMPOBAHHBIX
BBIBOOB U 000011eHUI

«3» ecnu TpeGOBaHI/Iﬂ BBIMOJIHEHBI YACTHYHO — IILITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHHUs, OJHAKo ciabo apryMeHTUPYeT HayuHbIe
NOJIOXKEHHS, TPAaKTHYECKH HE CHOCOOCH CaMOCTOSTEIBHO
c(opMyIHpOBaTh BBIBOABI M 000OIIEHMS, HE BHIUT CBA3b C
npo¢ecCHOHAIBHOU NeATeIbHOCTRIO

4. yqeﬁHO-MeTOHI/I‘IeCKOQ U MaAaTCPUAJBHO-TEXHUYIECKOEC o0ecrneyeHue AUCIHHUITINHBI

(Momy.Jis)
4.1. DieKTpoHHBIE y4eOHbIe U3TAHUS

1.

boromonoB, H.B.  Maremaruka: yueOHuk aua  By3oB/ H. B. boromorog,

I1. K. Camoiinenko. — 5-¢ u3n., nepepad. u gomn. — Mocksa : U3garensctBo HOpaiiT,
2023. — 401 c. — (Beicmee ob6pazoBanue). — ISBN 978-5-534-07001-9. — Tekcr :
anekTpoHHBI //  OOpa3oBatenbHas miatdopma HOpait [caiit]. —  URL:

https://urait.ru/bcode/510750.

Mauynuc, B. B. Breiciiast maTemaTrka : yaebHoe nocodue i By3oB / B. B. Mauynuc. —
5-e u3n., nepepad. u qon. — MockBsa : U3natenbctBo FOpaidt, 2023. — 306 ¢. — (Briciiee
obpazoBanme). —  ISBN 978-5-534-01277-4. —  Tekct : DJCKTPOHHBIA  //
O6pazoBarenpHast mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513124.
Iumaves, B. C. Beicuias maremaruka. [Tonnsiii kype B 2 T. Tom 1 : yueOHHK 17151 By30B /
B. C. lllunaues ; mox penakmueit A. H. TuxonoBa. — 4-e uz., ucrp. u aorn. — Mocksa :
NznarensctBo FOpaiit, 2023. — 248 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
07889-3. — Texkct : snexTponHsblii // OOpa3oBarensHas mnatdopma FOpaiT [caliT]. —
URL.: https://urait.ru/bcode/513025.

[Iunaues, B. C. Boicuias matemaruka. [Tomubrii kype B 2 T. Tom 2 : yueOHHK 15t BY30B /
B. C. llunaues ; mox penakmueit A. H. Tuxonoa. — 4-e uz., ucrnp. u gon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 305 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
07891-6. — Tekct : anexTponHbI // OOpa3oBarenbHas miatdopma FOpaiT [caliT]. —
URL.: https://urait.ru/bcode/513026.

4.2. DJeKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI

1.

2.

7.

DnextponHas Gubnoreunas cucrema «9BC FOPAWT» Biblio-online.ru (3BC «tOpaiit»)
[Onekrponnsii pecype]. — URL: https://urait.ru/.

OnexkTpoHHO-0nOMMoTeuHast cucteMa ZNANIUM [Onekrponnsiit pecypc]. — URL:
https://znanium.com/.

OnexktpoHHas OubnuoreuHas cuctema «KOHCYIbTaHT cTyieHTa» [DIEeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas snektponHass OuGnuoreka [DnexTpoHHblii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponnas 6ubnuoreka «KubepJlennnka» [Onekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.

WNudopmannonnas cucrema «EnmHOe OKHO J0CTyma K 00pa3oBaTeNbHBIM pecypcam»»
[DnexTponnsiit pecype]. — URL: http://window.edu.ru/.

denepanbHblii LEHTp HMH(POPMAIIMOHHO-00PAa30BaTENbHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMeHHbIe NpogeccCHOHAIbLHBIE 0a3bl JaHHBIX H MH(OPMALHMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromumMces obecrieueH gocTyn  (yOaleHHBIM JOCTYN) K HIDKE CIEAYIOUINM

COBpPEMEHHBIM PO eCCHOHATBLHBIM 0a3aM TaHHBIX U THPOPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAM:
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

1. CnoBapu w OSHIMKJIONEIWHW Ha Akagemuke [OnekTpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHpOpMaIMOHHO-TIPaBOBOro ooecneueHus «I apant» [IIeKTpOHHBIN pecypc]. —
URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3MOHHOT0 M CBOOOJHO PAaCHPOCTPAHSIEMOI0 MPOrPAMMHOIO
obecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOM3BOCTBA
1. JIuuen3moHHoOe MporpaMMHoOe oOecrieueHre: oneparuonHas cucreMa Microsoft Windows,
nakeT opHUCHBIX npuitoxenuit Microsoft Office.
2. CB0OOAHO pacmpoCTpaHsIeMOe ITPOrpaMMHOE oOecIiedeHre: CBOOOHBIC TTAKEeThl O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHHE OTEYECTBEHHOTO IPOM3BOJCTBA: CIPABOYHO-IIPABOBAS
cucrema «l'apant» (DneKTpoHHBIN nepuoaudeckuil cripaBouHuk «Cucrema TAPAHTY),
obpasoBarenbHas miatdopma FOPAMT (Dnekrponnas 6ubmmoreunas cucrema «IBC
IOPAIT» Biblio-online.ru (3BC «¥Opaiit»)), >IEKTPOHHO-GMOIHOTEUHAs CHCTEMA
ZNANIUM, snekrponnas 6ubauoreunas cucrema «KOHCYIbTaHT CTyIEHTay.
4.5. ObopynoBaHue H TeXHHYECKHE CpeacTBa 00y4eHHs

Jisa peanuzaluuyd AUCHUILTMHBL (MOJYJSl) HCIONB3YIOTCS Y4eOHBIE ayIUTOPUHU st
NpOBEICHUS Y4YEOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYJOBaHHEM M TEXHUYECKHUMHU
cpeacTBaMu OOYyYEHHUS, U TMOMEIICHUS JIJISl CaMOCTOSTENIbHOM paboThl 00yUaroIuXcsi, KOTOPhIE
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHeT» U
o0OecrevyeHbl JTOCTYIIOM B JJIEKTPOHHYIO HH(OpMalnOHHO-00pazoBatenbHylo cpeny PXTY
um. JI.W. Menneneesa. Jlommyckaercst 3aMmeHa 000pYOBaHHS €0 BUPTYaIbHBIMU aHAJIOTAMH.

HaumeHoBaHue y4eOHBIX ayAUTOPHI IS OcHaleHHOCTh Y4eOHBIX AyAUTOPHUI A1 IPOBeIeHHU
NpoBeIeHUs! y4eOHbIX 3aHATHIH U Y4eOHBIX 3aHATHIl M NOMeIeH! i VISl CAaMOCTOSATEIbHOI
MOMeIeHHI 1151 CaMOCTOATeNbHOI padoThI 000pyI0BaHMEM M TEXHUYECKMMHU CPeIcTBAMM
padoThr* o0y4eHust
VYueOHble  ayquTOpHM  JUIA  TNPOBElCHUs | Y4eOHas ayAuTOpus YKOMIUIEKTOBAaHA CIIEIMalIn3UpOBaHHOMN
yueOHBIX 3aHATHIH Mebenblo, OTBevaroliel BCEM YCTAHOBJICHHBIM HOPMaM U

TpeOoBaHUAM, 000PYIOBaHHEM M TEXHHYECKHMHU CPEICTBAMH
00yueHns (MOOMIBHOE MYIIBTUMETUITHOE 000pYTIOBAHHUE).
ITomemienne it caMOCTOSITENbHON paboThI [Tomemenne  OCHAamIEHO  KOMIIBIOTEPHON  TEXHHKOH ¢
BO3MOXXHOCTBIO ~TOAKIIOUeHHMst K cetn «MHTepHer» n
obecrieueHHeM JOCTyNa B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpaszoBatensHyto cpeny PXTY mm. J[.M. MenneneeBa u K
3bC.

* Homep KOHKpDETHOW ayAWTOpHH yKa3aH B IpHKa3e 00 ayanTopHOM (OHZAE, paclUCaHUM y4eOHBIX 3aHIATHI K
pachucaHuy MPOMEXYTOUHON aTTeCTALUH.
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