Pabouasi nporpaMma qUCHUILTHHBI (MOYJIs) « BbIciasi MaTeMaTHKA», BKJIIOYAas
OlIEHOYHbI€ MAaTEePHAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)

1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1. CmocobeH HCIOTB30BATH
OCHOBHbBIE OHONIOTHYeCcKHe, (PU3NKO-
XUMHYECKUE, XMMHYECKHE,
MareMaTHYeCcKue METOABI  JUIs
pa3paboTku, WCCIIeTIOBaHUI u
OKCIICPTU3BI JICKapCTBCHHBIX
CpEJICTB, H3rOTOBIICHUS
JICKAPCTBEHHBIX [IPEHapaToB
- OIIK-6. CrnocobeH MOHUMATD
NPUHIUIBL  pabOThI  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUH U
HCIIOJIB30BaTh UX JJISl PELIEHUs 3a1a4
npodeccroHaIbHOM NeSTelbHOCTH
IIpodeccronabHbIe - -

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPAa KOMIETeHIIUU
KOMIETEeHINN | KOMIeTeHIIMH

OIIK-1 OIIK-1.1 OIIK-1.1 TIIpumeHser mnpu pemieHUH 3agad  NpoecCHOHATbHOU
JACATCIBHOCTHU MaTeMaTHYECKUI arnmapar U METOAbl MAaTEMATUYCCKOT'O
aHaIM3a

OIIK-6 OIIK-6.1 [Ipumensier cpencTBa COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH IS
TIONCKA, XpaHEeHHUs1, 00pab0TKHM, aHAIIM3a U MPEJCTaBICHNs HH(OPMAIIH

1.3. Pe3yabTaTrhl 00y4eHust 10 JUCHUILIHHE (MOIYJIIO0)
Henp wu3yyeHuss AUCHMILVIMHBI (MOAyJsi) — (GOpPMUPOBAHHME MaTEMaTHMYECKON KYJbTYpbl
CTYJICHTOB, OBJIAZICHHE COBPEMEHHBIM  almapaToM MaTeMaTUKW U1 JajbHeHIIero
UCTIONIB30BaHUSI B JIPYTMX OOJAcTAX eCTECTBEHHOHAYYHOTO 3HAHWS H JIUCHHUILIMHAX
€CTECTBEHHOHAYYHOT'0 COJEpXKaHMUs, MIOATOTOBKA K U3YYCHHIO U MPUMEHEHHIO MAaTEeMaTHUYECKUX
METOJIOB B MPO(PecCHOHATIbHON NeATENIbHOCTH, K CaMOCTOSITEIbHOMY H3YyYEHHUIO TeX Pa3/esioB
MaTeMaTHKH, KOTOpbleé MOTYT IOTpeOOBaTbCs  JOMOJHHUTENBHO B  INPAKTHUYECKOW U
HCCIIEI0OBATENbCKOM paboTre; (popMUpOBaHHME HABBIKOB HCIOJb30BAaHUS MaTEMaTHYECKUX
METOJIOB U OCHOB MaTeMaTHYECKOTO MOJICIMPOBAHUS B IPAKTUYECKON JESITEIbHOCTU U HAYYHOH
pabore.
B pesynbrare u3ydeHuss AUCHUILTUHBI (MOAYJIsL) 00yYarouiics JOmKeH
3HATh:
® TIpUEMBI UCCIICIOBAHUS U PEIICHUS MaTeMaTHYecKu (popMann30BaHHBIX 331a4;
® MaTEeMaTHYECKHE METOJIbI, MUCIOJIb3yeMble g cOopa, 0OpabOTKM W aHaiIW3a JaHHBIX,
HEOOXOIUMBIX JUIS PEIICHUS TOCTABICHHBIX SKOHOMUYECKUX 3a]1a4;
yMeThb:
e BbIOMpaTh pecypchl s ToHMcKa HMHQPOpMAIMH, HEOOXOAWMON Nl  peleHHs
MOCTaBJICHHOW 3a/1a4H;
® HaXOJUTh, KPUTUUECKH aHAIU3HPOBATH, COMOCTABIIATh, CHCTEMAaTH3UPOBATh U 0000I1aTh
0o0HapyXeHHYI0 HH(POPMAIIHIO, HEOOXOIUMYIO JIJIsl PEIICHUS MTOCTABIICHHOM 3a1a4H;
® BBIIBISITh CHCTEMHBIC CBSI3M M OTHOIICHUS MEXIY HW3yYaeMbIMH  SIBICHUSIMH,
nporeccaMy 1/niu 00bEKTaMU Ha OCHOBE MPUHSTOH Mapa urMel
® [IPUMEHATh MAaTEMaTHUYECKUE METOJIbI /ISl PELICHUS PAKTHUECKUX 3aa4;



CTPOUTh MaTEMaTUYECKHE MOJCITH MPHUKIATHBIX dKOHOMHUYECKUX 3a7a4 U HCCIICI0BAThH
3TH MOJIETIH;

BJIAJeTh:

METOJIaMU  MaTeMaTHYeCKOro aHanu3a, JUHEWHOW anreOphl, MNPUMEHSIEMBIMH B
YKOHOMHUKE;

HaBBIKAMH TPUMEHEHHS COBPEMEHHOTO MAaTEMaTHYECKOTO0 HWHCTPYMEHTapUs s
perieHns: YJKOHOMHYECKUX 3a7a4;

MaTeMaTUYEeCKUMH METOJaMH PEIICHUs THIIOBBIX OPraHU3alMOHHO-YIPABICHYECKUX
3aj1a4.

2. O0beMm, CTPYKTYpA U cOiepKaHMe JUCUMILINHBI (MO1YJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

Buowt yueonou pabomut Dopmut 00yuenun

Ounasn

O01Iasi TPYA0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 10/360
KonTakTHas padora: 216
3aHATHSA JIEKIIMOHHOT'O THIIA 108
3aHATUSA CEMUHAPCKOro TUMA 108
IIpoMeskyTOuHasi aTTeCTalMA: YK3aMEH, 3a4eT 36
CamocrositesibHas padora (CP) 108

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJIS) € YKa3aHMEM OTBEAEHHOI0 Ha HHUX
KOJINYeCcTBA 4acoB 1o ¢opmam 00pa3oBaTebLHOI AeSITeJbHOCTH
Ounasn popma odyuenus

Buabl yueoHoii padortsl (B yacax)
Ne | HaumeHoBaHne TeM Konrakruas pagora
3ausTus
n/nm | (pazaesnon) 3aHATHS CEMHHAPCKOT0 THIIA Cp
JIEKIIHOHHOI'0 THIA
J HUnbie 113 C JIP HUnble

1. DNeMeHTBbl JIMHEHHOM 12 0 12 0 0 0 12
areopsl

2. DJIeMEHTBI 12 0 12 0 0 0 12
AHAIUTUYECKOU
TEOMETPHH

3. DIeMEeHTHI 14 0 14 0 0 0 14
MaTEeMaTHYECKOTO
aHanmsa

4. Juddepenunansuoe 14 0 14 0 0 0 14
WCUHCIICHHE

5. WuTerpansaOe 14 0 14 0 0 0 14
HCUHCIICHUC

6. OyHKIUN 14 0 14 0 0 0 14
HECKOJIBKUX
MIEPEMECHHBIX

7. Jduddepennnancaeie 14 0 14 0 0 0 14
" pa3HOCTHBIE
ypaBHCHHS

8. Psier 14 0 14 0 0 0 14

Ipumeuanusn:

JI — nexumm, [13 — npakrrueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie paborsl, CP — camocrositensHas

pabora.

2.3. Conep:xanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jeiaM) M
BHUJIaM padoT

Conep:kaHue JEeKIHOHHOTO Kypca

Ne
n/n

Conep:xkanue JeKIMOHHOIO Kypca
HaumenoBaHue TeM (pa3jiejioB) aep 1 M

1.

DeMeHTBI JINHEHHOH areOpsl Bekropsl u aelictBust ¢ HuMu. JInHeitHoe npocTpancTBo. MaTpulisl U
neiictBus ¢ HUMH. OTIpenenuTeny: NOHATHE, CBOICTBA, TIPUMEHEHHE.
Cucrembl THHEHHBIX YPaBHEHUI: TIOHATHE, BUIBI, METOIBI PEIICHUI.
JluneliHble orepaTopsl U AeicTBUs ¢ HUMH. KBagpatnuHble (OpMBbL:




TIOHATHSA 1 BUIBI.

DIeMEHTBI AHAITMTUYECKOMN
reOMETpUH

Jluanm Ha mrockoctH. KpuBBIE BTOPOTO MOpsiIKa: MOHSTHE, BUJBL,
npeoOpa3zoBaHusl. [IpsiMbIe JIMHUH U TUTOCKOCTH B ITPOCTPAHCTBE.

DIIEMEHTBI MaTEMaTU4YCCKOIo
aHajii3a

MHoOX€ECTBO: MOHSATHE, BHIbL, ONepauuy Hajg HUMH. DyHKIUM:
HOHATHE, BUJBL, NpuMeHeHue. llepenensl: omnpeneneHue, BUIBL
IIPUMEHEHUE. HenpepsiBHOCTD GbyHKIMH: olpeeeHue,
CBOWCTBA,IPUMEHEHUE.

JuddepennnanbHoe uCUUCICHUE

[MpousBonmHas (QyHKIMU: OINpeNeNeHHe, CBOMCTBa, ITPUMEHEHHSI.
CpoiictBa muddepeHIpyeMpIXx (YHKIMHA: OCHOBHBIC TEOPUH U
mpaBmwia. MccrmemoBanwe — GYHKIMIA C  TOMOIIBIO  TIEPBOM
npousBonHoi. MccnenoBanne (yHKOMii ¢ TTOMOIIBIO  BTOPOH
IPOM3BOTHOM.

WHTerpanbHOE UCUUCIIEHHE

Merobl MHTErpUpoBanust. IHTerpupoBaHue palMoHaIbHbIX IpO0eii.

HuTerpuposanue HppalMOHAIBHBIX (byHKIMH.
WnTterpupoBanme TpuroHOMeTprdeckux (GyHKIuA. OnpeneneHHbII
WHTETpAJI: TIOHSATHE, CBOWMCTBA, NpuMeHeHHe. HecoOCTBeHHBIC
UHTETPANIbL: IOHATHE, BUJIbIL, CBOWCTBA

(DyHKI_[I/II/I HECKOJIBKHUX
MEPEMCHHBIX

OyHKIUS MHOTUX NEPEMEHHBIX: IMOHATHE, CBOICTBA, NPUMEHEHUE.
YacTHble DpUpalICHUs M YacTHbIC IIPOU3BOJHBIC: IOHATHE H
cBoiicta. [ToyiHbIe IpHpallieHus U MONHBIH AuddepeHpa: moHsITHe
1 CBOHCTBO. DKCTpEMyM: IOHSTHE M CBOICTBA.

JuddepenunanbHele "
Pa3HOCTHBIC ypaBHECHUS

JubdepeHnanpaple  ypaBHEHHs MEpPBOro TOpsaKa: MOHSTHE,
cBoiicTBa, nmpuMeHeHus. JJuddepeHunanbHple ypaBHEHNS! BTOPOTO U
BBICILIETO TOPSIAKOB: MOHSTHE, CBOMCTBA, IMpHMMEHEHHe. PasHOCTHBIE
YpaBHEHMS: IOHSATHE, CBOICTBA, IPUMEHEHHE.

Pannr

Yucnossle PpABL MIOHSATHE, CBOJMCTBa, IIPUMEHEHUE.
OYHKIMOHAIBHBIE PsIbl: TOHATUE, CBOMCTBA, IpUMEHEHHE. Psibl
Thiinopa u MaksiopeHa: onpeaencHue, CBOUCTBA, IPUMEHEHME.

Coaepixkanue 3aHATHII CEMHHAPCKOI0 THIIA

HaumeHnoBanue TeM (pa3iesioB)

Tun Coaep:xanue 3aHSITHII CEMHHAPCKOT0 THIIA

OeMeHTHI THHEWHOW anreOpbl

113 [TpoGiremb! 17151 00CYKIOCHHS:

BexTops! u neficTBUs ¢ HUMH.

JIuneliHoe mpoCTpaHCTBO.

Martpunpsl 1 AEHCTBHS C HUMMU.

Onpenenureny: NOHITHE, CBOUCTBA, IPIMEHEHHE.
Cucremsl TMHEHHBIX ypaBHEHUIl: MOHATUE, BUIbI, METOIbI
PELLEHU.

JIunelinble oneparopsl U JEUCTBUS C HUMU.
KBanparuunsie GOpMBI: TOHATHS U BUABL

Pemenne 3anau:

JeiicTBus ¢ BEKTOpaMH.

JHeiicTBus ¢ MaTpuLamH.

ITpumenenue onpenenuteneil.

Pemenue cuctem NTUHENHBIX ypaBHEHHH.

JleficTBUS ¢ TMHEWHBIMU OllepaTOpaMH.

[TprMeHeHne 371eMEHTOB JIMHEWHOM aireOpbl B 9)KOHOMUKE.

DeMEHTEI AHAITMTHYECKOI
reoOMeTpUH

113 [TpoOGiremMb! 17151 00CYKICHHS:

JIMHMM Ha TIOCKOCTH.

Kpussie BTOPOTO nopsiziKa: IIOHATHE, BHJIEL,
peoOpa3oBaHusl.

[IpsiMble TUHUM U TIFIOCKOCTH B TIPOCTPAHCTBE.

Pemenue 3anau:

Merto KOOpIMHAT Ha TIOCKOCTH.

[Ipsimast B IeKapTOBBIX KOOPAWHATAX.

YcnmoBus mapamienbHOCTH M EPIICHIUKYISIPHOCTH TIPSIMBIX
Ha TUTOCKOCTH.

Kpusslie Broporo nopsxa.

[IpeoOpa3oBaHne  ypaBHEHHH BTOPOTO  IMOpsIKa K
KaHOHUYECKOMY BU]TY.

[TnockocTk.

[Ipsimast JIuHKS B IPOCTPAHCTBE.




DIEeMEHTHI MaTEMaTHYECKOTO I13 [TpoGiremMb! 17151 00CYKIOCHHSL:
aHaJM3a MHOXECTBO: OHATHE, BUIBI, OTICPAIIUH Hal HUMU.
OyHKIMN: TIOHATHE, BUBI, IPAMEHEHIIE.
[epenemnsl: onpeneneHue, BUABL, IPUMEHEHHE.
HenpepeiBHOCTh ~ ()YHKIIMK:  ONpEACNICHHE, CBOICTBA,
MIPUMCHCHHE.
Pewenue 3anau:
Onepaiuu Haji MHOXKECTBAMH.
OCHOBHBIE 3JIEMEHTapHBIC (PYHKIUH U UX TPAPHKH.
BbluriciieHre MpeeioB MEPEMEHHBIX BEIUYHH U (DYHKIHMIA
OZIHOM IepeEMEHHOM.
HenpepbiBHBIC QYHKIINH.
JduddepernnanbHoe nCUUCICHUE I13 | [IpobGnemsl nyst 0OCYXACHHUS:
[MpowsBomHass ~ (yHKIWH:  ONpEACICHHE,  CBOWCTBA,
MPUMEHCHUSL.
CaoiictBa juddepeHiypyeMbx  (QyHKIMH:  OCHOBHBIC
TEOPHH U MIpaBUIIA.
HccnenoBanue (GyHKIMIA ¢ IIOMOIIBIO IEPBOH MPON3BOIHOM.
HccnenoBanue GyHKIHI ¢ TIOMOIIBIO BTOPOM IPOM3BOIHOM.
Juddepernman GyHKIHH.
Penienue 3anay:
[Ipou3BoHBIE OCHOBHBIX AIIEMEHTAPHBIX (DYHKIIHI.
ITpou3BoaHbIEC CI0KHON 1 00PaTHOH (HYHKITHIA.
ITpou3BOMHBIC BHICIIHX MTOPSIIKOB.
[TpunoxeHue MPON3BOTHON K HCCIETOBAHNIO (DYHKITHIA.
WnTerpanpHOe HCUHCIEHUE 113 | [poGmems! 1uist 0OCYKIOCHHS:
MertosI HHTETPUPOBAHUSL.
WnTterpupoBanme painoHATBHBIX IPOOCH.
WuterpupoBanue NpparMOHATBHBIX (QYHKITHIA.
WuTterpupoBanie TPUTOHOMETPUYCCKUAX (DYHKITHH.
OnpeneneHHbIH HWHTErpalL: MOHSTHE, CBOMCTBA,
MPUMEHEHHE.
HecoOcTBeHHBIC HHTET AL TIOHSTHE, BUBI, CBOWCTBA
Pemenne 3anau:
WHTerpanbl OT OCHOBHBIX (PyHKIHH.
Hcmonp30BaHWE METONOB HWHTETPUPOBAHMS JUIA  CITydast
HEOMPEIETICHHBIX HHTETPAJIOB.
Brrurcienre onpeneneHHbIX HHTETPaIoB.
BbrurciieHre HeCOOCTBEHHBIX HHTETPAJIOB.
DOyHKIUU HECKOJIBKUX 113 [Tpobnemsb! 1151 00CYKICHUS:
IIepeMEHHBIX OyHKIMS MHOTHMX TEPEMEHHBIX: TIOHATHE, CBOICTBA,
TIPUMEHEHHE.
YacTHbIe MpHUpPAIICHAS U YaCTHBIC TPOU3BOIHEIC: MOHSITHE U
CBOICTBA.
IMosnHble TpUpaIieHUs W MOAHBIN AU HEpeHITHAT: TOHATHAES
Y CBOMCTBO.
DKCTpeMyM: TIOHATHE U CBOMCTBA.
Pemenuie 3anau:
OYHKIINY HECKOIBKIX MIEPEMEHHBIX.
Brruamcnenne 9acTHBIX MPOM3BOMHBIX (PYHKIINHM HECKOIBKUX
MIEPEMCHHBIX.
Haxoxnenne nomHoro muddepenimana s GyHKIAN JBYX
U TpeX MEePEMEHHBIX.
JlokansHbIi IKCTPEMYM GbyHKIMN HECKOJIBKIX
MIEPEMEHHBIX.
Huddepernuransabie u I13 | IIpoGnemsr ayst 00CyKICHHUS:

PAa3HOCTHBIC YPaBHCHUA

JuddepernmanpHpie  ypaBHEHHs  [EPBOTO  MOPSIKA:
MOHATHE, CBOICTBA, IPUMEHEHUSL.

Juddepennmanbapie  ypaBHEHHST BTOPOTO W BBICIIETO
MOPSIAKOB: TIOHSTHUE, CBONCTBA, IPUMEHEHHE.

PaznocTHbIE ypaBHEHHUS: TOHATHE, CBOMCTBA, IPUMEHEHHE.
Pemenue 3anay:




Pemenne  muddepeHIaTbHBIX  YpaBHEHHH  [IEPBOTO
MOpSI/IKA.

Pemrenne nmHeWHBIX —muddepeHIHANBHEIX  ypaBHEHUIA
BTOPOTO TIOPSI/IKA C TIOCTOSTHHBIMHU K03 (hUIeHTaMu.
Pelienrie TUIOBBIX pa3HOCTHBIX YpaBHEHHH.

Panel

13 | IIpoGnemsl st 00CYKACHUS:

UYucnossle psiabl: IOHATHE, CBOMCTBA, IPUMEHEHUE.
OyHKIMOHATBHBIE PAMBL: TIOHATHE, CBOMCTBA, IPUMEHEHHE.
Psaner Toiinopa n MakiiopeHa: OnpeAereHue, CBOMCTBA,
MPUMEHEHHE.

Pemenne 3anay:

HeiicTBus ¢ psaaMu.

PaznoxxeHue B psijt 37€MEHTapHBIX (DYHKLMN

HccnenoBanue paaoB Ha CXOAUMOCTb.

Paznoxenue GyHkiui B psin MaksopeHa.

Coaep:kaHue caMOCTOATETbHOI padoThI

Ne
n/n

HaumenoBaHue TeM (pa3jejioB)

Copep:xaHue caMOCTOSAATEILHONH PadoThI

DneMeHTHI IMHEHHOH areOpsl

Crnemuduueckie  CBOWCTBA — OMepalid  YMHOXEHHS — MaTpHIL.
MarpuaHas Momens OajaHCOBOrO aHamm3a. JluHeWHas Mozemb
oOMeHa (MaTpuJHas MOJIENb MEXKAYHAPOJHON TOPTOBIIH).

DJI€eMEHTBI AHAJINTHYECKOH
TEOMETPUH

HpI/IJ'IO)KCHI/Iﬂ METOJIa KOOpAWHAT Ha ILTIOCKOCTH. YacTHbIie cirydan
O6H_ICI‘O YpaBHCHUA ILJIOCKOCTH. HI/IHI/IHZ[pH‘IﬁCKI/IC TTOBCPXHOCTH.
HOBerHOCTI/I BpalicHusl. Kanonnueckue YpaBHCHU HOBerHOCTeﬁ
BTOpOI'O MopgaKa.

DJIeMEHTBI MaT€MaTH4YCCKOro
aHajim3a

YucmoBele  MHOXecTBa.  KoMruiekcHple  uyucia.  YuciaoBbie
MOCJI€T0BATEIHLHOCTH.

JuddepeHnmanbHOe HCUACITCHUE

[TponsBosHbIE BBICIIMX IOPSIKOB OT SIBHO 33/IaHHBIX (DYHKIMIL.
ITponsBonmHbIE BBICHIMX IMOPSAKOB OT HESBHO 3aJaHHBIX (DyHKIMIL.
[TpousBomHbIE BBICIIMX IOPSAKOB OT  (YHKIMH, 3aJaHHBIX
napamerprdeckd. [Ipunoxenue auddepeHnanTb-HOr0 NCUUCICHUS K
T€OMETPHH.

WHTerpanbHOE UCUUCIIEHHE

I'eomeTpHuyeckre MPUITOKEHHST ONPe/IeIeHHOro uHTerpaia. Ilnomaip
iockoi urypsl. O0beM Tena BpameHus. JmHa Tyru KpUBOM.

q)yHKI_[I/II/I HCCKOJIBKUX
MEPEMCHHBIX

OyHkmu Tpex u Oonee mepeMeHHbIX. [Ipon3BoaHas mo xyre u 1o
HampasleHuo. ['pagMeHT U ero CBs3b C MNPOM3BOAHOM IO
HanpasneHuto. KacarembHasi I0CKOCTh X HOPMaJIb K MOBEPXHOCTH.

Juddepennnanbabie u
Pa3HOCTHBIC YPaBHEHHUSI

JuddepeHupansable ypaBHEHHS BBICIIUX NOpsiikoB. OcoOble
pemenus. uddepeHipanbuple  YpaBHCHHUS, HE pPa3pellCHHBIC
OTHOCHTEJILHO IIPOM3BOIHOM.

Panwr

[Tpumenenue pamoB B TIPUOITVKEHHBIX BBIYMCIICHUSIX.
[MpubmmkeHHoe BerdMcneHne 3HadeHnd Qynkmmit. [IpubmnkenHoe
BBIYMCIIEHHE HHTerpanoB. VHTerpupoBanue auddepeHmantbHbIX
YpaBHEHHH.

3. OueHo4YHble MaTepuajibl JJsl TPOBEJEHUS] TEKYyIero KOHTPOJISA YCINeBAeMOCTH M
NMPOMEKYTOYHOM aTTecTAlUU 00y4AIIMXCS M0 UCUUIIMHE (MOLYJII0)

[lo nucuumumHe (MOIYJIO) HPETYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS KadecTBa
OCBOEHHMSI:
TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH;

MPOMEIKYTOYHAA aTTCCTAllUsA 00

YYAIOIIUXCS 10 AUCHUTUTHHE (MOJIYIIIO).

3.1. OneHoyHble MaTepHAJbl JIS NPOBeJeHHUs] TeKyllell arrecTalMyd IO JUCHMILIHHE

(MoyJi10)

Ne | KonTposupyemblie TeMbl (pa3aeibl) HaunMeHoBaHHMe OLIEHOYHOTI'O CPeICTBA

n/n
1. | DnemeHThI TMHEHHOU aJreOphI YCTHBIH oIpoc, KeHChI, KOHTPOJIbHAsE padoTa, TECT.
2. | DneMeHThI aHAJTUTHYECKON reOMETPUHI YCTHBIH 01Ipoc, KeHChI, KOHTPOJIbHAs padoTa, TECT.
3. | DieMeHThI MaTEMaTHYECKOTO aHAIN3a YCTHBIH 01Ipoc, KeHChI, KOHTPOJIbHAs padoTa, TECT.
4. | AuddepennpanbHoe HCUUCICHUE YCTHEIH 01poc, KeHChl, KOHTPOJIbHAs paboTa, TecT.
5. | UHrerpanbHO€ UCUHUCICHHE YCTHBIH ompoc, KeHCHI, KOHTPOJIbHAas padoTa, TeCT.
6. | OyHKIIUU HECKOJIBKUX MEPEMEHHBIX YCTHBIH o1poc, KeHChI, KOHTPOJIbHAsE padoTa, TECT.




7. | Jndbdepennmanbabie U Pa3HOCTHBIC YPABHEHHUS YCTHBIH 01Ipoc, KEHChI, KOHTPOJIbHAs padoTa, TECT.
8. | Psnpr YCTHBIH 01Ipoc, KeHChI, KOHTPOJIbHAs padoTa, TECT.

3.1.1 TunoBble KOHTPOJIbHbIE 3a]aHUS WM WHbIE MAaTepPHAaIbl, HEO0OX0AUMBbIE JJIsl OIeHKH
3HAHMI, yMeHMii, HABBIKOB M (WJIN) ONbITA IeATEJbHOCTH B MPOLECCe TEKYLIEro KOHTPOJIS
ycneBaeMocCTH
YcTHbIi onpoc

Ne | KonTposupyembie TemMbl | Bonpocsl k onpocy
n/n | (pa3nenbl)

1 | DnemeHTsl TMHEHHON anreOpHI

Marpuns! u ux Bubl. Onepauy HaJl MaTpULAMU.
Brruucnenne onpeaenureneii KBaipaTHBIX MaTPHIL
1, 2 1 3-r0 NOPSAKOB.

3. MuHop 1 anredpandeckoe AOMOITHEHHE dIIEMEHTa

MAaTPHILBL.
4. Teopema Jlamnmaca. CBoiicTBa omnpenenuTeseH,
BBITEKaroIIMe 13 TeopeMsl Jlamnaca.

5. OOpatnas marpuua. Heo6xonumoe u gocTaToqHOE
YCIIOBHE CYIIECTBOBAHUS OOPAaTHOM MaTpPHIIbI.
TeopeMa 0 paHre MaTpuIbl.

Meton obpatHoit matpuisl perrenust CJIAY.
Meton Kpamepa pemenust CJIAY.
Merton lNaycca pewenus CJIAY.

. Teopema Kponekepa Kanemmu.

. Cuctemsl OJTHOPOJTHBIX YpaBHEHHH.
@yHIaMeHTaIbHasl CUCTEMA PEIICHUM.

12. CobOcTBEeHHBIE BEKTOPBI I COOCTBEHHBIC 3HAUCHIS

JIMHEWHOTO Omeparopa.
13. KBaaparuunsie (GOpMEI.
14. 3HaKOONIPEICIICHHOCTh KBaIPpaTUIHOH (hOPMEI.

N —

= =000

—_—0 "

2 | DaeMeHTH aHanmuthuecko | 1. MeTroja KOOpJIMHAT HA TIOCKOCTH.
TEOMETPUU 2. Tlpsamas B neKapTOBBIX KOOPIUHATAX.
3. Meroapl 3amaHus ~ ypaBHCHHE  MOpsIMOM  Ha

TJIOCKOCTH.

4. VYcnoBue MapayieNbHOCTH M TEPICHAUKYJISIPHOCTH
NPSMBIX Ha IJIOCKOCTH.

5. VYron mexny ABYMsl IPSIMBIMHU.

6. YcnoBue mapamieIbHOCTH

7. ¥ NEepHEeHAUKYJISIPHOCTHU JBYX IIIOCKOCTEN

8. VYroa Mexay IByMs IIIOCKOCTSAMH.

9. OKpyXHOCTB ¥ 3JUTHIIC.

10. T'unepOona u napabona.

11. YpaBHeHHE IUIOCKOCTH ¥ MIPSAMOIA B IPOCTPAHCTBE.

12. TlpocTpaHCTBEHHBIE (DUTYPHI.

3 | DnemeHTHI matemaTtudyeckoro | 1. IlonsTHe MHOXXECTBA.

aHanm3a 2. Omepauun HaJ MHOXKECTBaMHU.

3. Tlonsarue pyHKIMU.

4. CnocoOsI 3aaHus PyHKINH.

5

6

7

OcHOBHBIE CBOMCTBA (PyHKIIHH.
OcCHOBHBIE 3JIeMEHTapHbIe (YHKLUUH U UX rPpaduKy.
IIpenen uncnOBOW MOCIEOOBATENBHOCTH M €TO
FEOMETPUYECKUI CMBICIL.

8. Tlpeaen ¢pyHKIMU B OECKOHEYHOCTH U B TOUKE.

9. beckoHeuHo Manble U OecKOHEYHO OoJbIIUE
BEJIMYMHBI, MX CBOICTBA.

10. OcHOBHBIE TEOPEMBI O MIPEEIaX.

11. IIpu3Haku cyniecTBOBaHUs Mpezena.

12. 3aMeuaTeNnbHBIE TIPEIEITHL.

13. Omnpenenenne HEMPEPHIBHOCTH (PYHKIINU B TOUKE.




14.

Toukwu pa3psiBa QYHKIIUH.

Huddepenupmanbroe ncuncieHmne

1.

2.

O XNk

DU3HYECKUH, KOHOMUYECKUNH M TE€OMETPHUUYECKHU
CMBICJT TPOU3BOIHOM.

HenpepriBHOCTD " TG hepeHITIpyeMOCTh
(GyHKITHIH.

OcHOBHBIE npaBuiIa u (hopmybl
IuddepeHIupoBaHusl.

[Ipou3BoaHbIE CIIOXKHON W 00OpaTHON (YYHKITHH.
[Tpon3BoHEBIC BBICIIHX MOPSAKOB

PackpeiTue HeonpeaeneHHOCTEH.

®opmyna MaknopeHa.

Hccnenopanue GhyHKIMA.

[onsTue muddepenimana GbyHKIHY.
I'eomerpuueckuii cMmbicn auddepenHnuaia.

. llpubnmxenne muddepeHnnana B MPHOIMKEHHBIX

BBIYHCJICHUAX.

HNHTrerpanbHOE UCUUCIECHUE

e

10.
11.
12.

13.
. FCOMCTpI/I‘-ICCKI/IC MPUIIOKCHUA OIpCaCICHHOIO

[lepBooOpa3Hast (QYHKIMKU ¥  HEONPEACICHHBIHN
WHTErpai.

CBoiicTBa HEOMpeIeIEHHOT0 HHTETpaJa.
WHTerpaisl 0T OCHOBHBIX (DYHKIHH.

®opMyIbl HHTETPHUPOBAHUS.

Merto/1 3aMeHBI IEPEMEHHO.

MeTon MHTETPUPOBAHHSI IO YACTSIM.

[NonsTHe «HEOEPYIINXCSD» HHTETPAIOB.

[lonsaTe  ompeneneHHOro  HHTErpana, ero
F€OMETPUYECKUM U SKOHOMUYECKUNA CMBIC]T.
HocraTounoe yCIIOBHE CYIIIECTBOBAHUS
ONpPENEICHHOr0 UHTErpaa.

CBolicTBa OIpeAeICHHOr0 HHTETpaa.

®opmyna Hetotona-Jleiioauma.

OcobeHHoCTH HCIIOJIb30BaHMS METO/IOB
WHTEIPUPOBAHUS  JUIL  ClIy4as  OIpPEAENICHHBIX
VHTErpajoB.

HecobOcTBeHHBIE HHTETPATIBL.

WHTErpaja.

(DYHKIII/II/I HECKOJIBKUX TEPEMEHHBIX

Sl o e

SAlNg

o

YacTHble TPOU3BOIHBIE.

[IponsBoaHas 1Mo HapPaBICHHUIO.

I'paguent.

Juddepeniman ¢byHKIIIH HECKOJIBKUX
nepemeHHbIx — OHIL

MakcumyM u munumym OHIIL.

HauOonpmiee M HauMeHbllee 3HAUYCHHUS (QYHKIUH
HECKOJIbKUX TTepEMEHHBIX.

Y CHOBHBIN IKCTPEMYM.

[ToHsTHE NBOMHOrO MHTErpaia.

Huddepentmanpapie U pa3HOCTHBIE
YpaBHEHUSA

=

S kDb

*

I'eomeTpuyeckasi MHTEpHpETalnsi YpaBHEHHS Yy'=

f(x,y) u ero pemeHus.

HHuTterpanbHble KpUBBIE.

3agaua Komm.

VYpaBHEHUS C pa3AeNIIOUIMMUCS TEPEMEHHBIMU.

Bugpl muddepeHunanbHbIX  ypaBHEHUH MEpBOTO

MopsIIKa.

Mertoust pemienust nuddepeHanbHbIX ypaBHEHUH

NEPBOro MOPSIIKA.

JuddepeHnpanbHble ypaBHEHHUS BTOPOTO MOPSIKA.
Jluneitaple  muddepeHIUaTbHBIE  YpaBHEHHS

7



BTOPOTO nopsaKa c MOCTOSTHHBIMHU
KodphUIeHTaMU.

9. PasHOCTHBIE ypaBHEHUSI.

10. Metonasl peleHus JIMHEUHBIX Pa3HOCTHBIX

YpaBHEHU.
8 | Psmsr 1. T'apmoHMYeckui psn.

2. CxomuMocTb YUCIIOBOTO psana. [TpuzHaku
CXOAUMOCTH.

3. Pagsl c mONOXUTENBHBIMH uieHaMH. [lpu3Hak
CpaBHEHUS pAIOB. IIpenenbHbIl MpU3HAK
CpaBHEHUSI.

4. Ilpusnaku CXOAUMOCTH PAAOB: MIPHU3HAK
HanamGepa; unTerpanbpHblid npu3Hak Komm.

5. 3makodepenyrommuecs psanasl. [Ipusnak JleiOoamma.

6. DyHKUMOHANBHBIA psiaA. Tumbl (QyHKIMOHATBHBIX
PSIOB.

7. CreneHHbIE  PSOBL Pamuyc CXOJTUMOCTH

CTEeNeHHOoro psaga. Teopema Abens.
Psp Teitnopa.
9. Psan MaxknopeHa, Kak 4YacTHBIM clly4ail psaa
Teiinopa.
10. HeoOxonnumblit u JIOCTATOYHBIN MIPU3HAK
CXOOAMMOCTH psaaa MaKnopeHa.
Keiicol (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)
1. Ilpu KaKoM A 3JI€EMEHTHI TMHEHHOTO MpocTpancTBa R’
x1=(@3,-2,5),x2=(-4,2,1),x3=(2, -4, ) OyayT TUHEHHO 3aBUCUMBIMU?
2 JluHelHOE TNPOCTPaHCTBO OOPAa30BAHO MATPHUIAMM, UMEIOIIMMHM 2 CTPOKM U 3 croydIa.
CrnoxxeHue ¥ YMHOXKEHHE Ha YMCIIO 33Jal0TCS OOBIYHBIM JJIsi MaTpHIl crocoboM. Uemy paBHa
pa3MepHOCTh IPOCTPAaHCTBA?
3.HaiiTu pa3MepHOCTh MPOCTPAHCTBA PEIICHUI OJJHOPOJHON CUCTEMbI IMHEHHBIX YpaBHEHUH
3X1+2X2+X3+X4 :O
2x; +4x; + 2X3 -2X4 =0
X1-2X2+5X3-X4 :0
4. Tpu kakoMm o otoopaxenue A : R — R? 3anannoe Gpopmyoit
A( x5, x2)=(2x1 + a, 3x; + 2x,), OyaeT TMHEHUHBIM oniepaTopom?

3 -1

5. JlunelHbIi oniepaTop ¢ 3a7aH B Oasuce e, , €; MaTUIeH 2.5
Haiitu 06pa3 BekTopa e; + 2e,, B OTBETE YKa3aTh CYMMY €TI0 KOOp/IMHAT.

3 2

6. Jluneinblii oneparop @ : R* — R® 3a1an Marpunei 3 8 ,

Bekrop (B, 1) — coOCTBEHHBIN BEKTOp A @, OTHOCSILUICSI K COOCTBEHHOMY 3HAUEHHUIO A=2.
Haiitu f.

7. HaiiTu MONOXKUTENbHBIA MHJIEKC MHEPIIMU KBAPATHUHO (DOPMBI

f(XJ,XQ) = )C]2 + 4x1x2 + x22

8. HaiiTn MaTpuily KBaJpaTuuHoi (popMbl, HOITydaeMoii u3

f(XJ,XQ) = )C]2 + 4x1x2 + x22

JIMHEMHOMN 3aMEHOU NepeMeHHbIX X; = 3y;+y2, X> =2y, - y>. B oTBeTe yKka3aTh 3JIEMEHT, CTOSIINN
B [IPAaBOM BEPXHEM YTy MATPHULIBI.

JIuHeiiHbIe NPOCTPAHCTBA

1. Jloxa3atp, 4TO Kaxjaas W3 JBYX CUCTEM BEKTOpOB (€) U (€’) sABiseTcss 0a3ucoM, HATHU CBA3b
KOOPJIMHAT OJIHOTO U TOT'O K€ BEKTOpa B 3THX Oazucax.

o




g =(3.1,4),

g, =(2, 3, 3) g, =[5,2, 1),
g, =(3.7, 1) g, =1, -6}
Pemenune

UToObl IpOBEPUTD, YTO KaXAas U3 CUCTEM BEKTOPOB 00pa3yeT 6a3uc, Ha/l0 HAUTU uX paHru. Js
npocTpaHcTBa V? paHr KaXkIoi U3 CUCTEM BEKTOPOB JOJDKHBI PABHATHCS 3.

1 2 3 1 2 3 1 0 0
e=|2 3 T7|~l0 -1 1 |~|0 -1 ©

1 3 1 o 1 -2 0 0 -1
rangle)=3, Ale)=1

305 1 1 2 1 1 0 o
e'=|1 2 1 |~|0 -1 —-2|~|0 1 0O

4 1 -5 0 -7 -10 0 0 4,

rang (e’) =3, A(e’) =4

[ycts BexTop ¥ B Gasuce € MMeeT KOOPAMHATHI (X1,X2,Xs),
(X’1,X,2,X,3).

Torma cBs3b 3apaercs hopmynoi

r

b4 eS|

r
X ’
2 =T] %2 1 b}
H H — ’
. i, | =Tx
] X T I'
*4, re. 3 =

Haiinem marpuny T nepexona ot 6a3zuca e k €.
CornacHo paBeHCTBY €’=eT nMeeM MaTpUYHOE ypaBHEHUE

i s 1 2 3
1 2 1 (=2 3 7|T
4 1 -4 1 31

5

a B Oasuce € — KOOpAHMHATHI

JUIS PEIIEHUs] KOTOPOTO MOCTPOUM MATPHILY

-18 7 5
el=| 5 -2 -1
io—1 -1

Janb1ie numeem:

-18 7 283 5 1
T=ee'=| 5 -2 —1|1 2 1 |=
2 -1 -1/l4 1 -4
-27 =71 -4
=| 9 20 9
4 12 8
Hraxk,
x) (-27 =71 -4l [«
=l % 20 9 ||x
% 4 12 8 i




x =—27x] =71z, — 41
Xy = 9x] +20x5 + 521,
x = dx +12x5 +8x1

2. Haiitu pa3mMepHOCTH U 06a3UChl CyMMBI U TIEpECeUeHHsI TOAMPOCTPAHCTB
L=< a, a3, 3> U L,=< b], bz, bs;> , €CJIN :

a=(1,2,1,2)" b=(1,1,1,1)"
a,=(2,3,1,0)" b,=(1,0,1,-1)"
a;=(1,2.2,-3)7 b;=(1,3,0,-4)"

EBK/M10BBI IPOCTPAaHCTBA

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

4. B eBKIMA0BOM NPOCTPAHCTBE HAWTH KOCHUHYC yIjla MeX1y BekTopamu a u b , eciu lla,3 = ||
Nb1=11u Il @ —3b2 1| +*lla+ 2b60 = ||

5. Jlokazatb, 4TO JIOOYI0 OPTOTOHAJIBHYIO CHCTEMY HEHYJEBBIX BEKTOPOB €BKJIHMJIOBA
IIPOCTPAHCTBA MOKHO JIONOJIHUTD JI0 OPTOrOHAIBHOIO 6a3uca 3TOro NpOCTPaHCTBA.

JIuHeiHbIE ONIEPATOPbI

6. Haiiti coOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPbI

JMHEWHOI0 oIleparopa, 3aJaHHOT0 B HEKOTOPOM 0aznce MarpuLei

0 10
-4 4 0
-2 10
Pemtenue
3anuiieM XapakTepuCcTUYECKOe ypaBHEHUE
-4 1 0
-4 4-1 0=
A - M -2 1 -] (A—2)=0

Kopenb ypaBHeHUs: A = 2 ©MeeT KPaTHOCTh 3 W SBISETCS COOCTBEHHBIM 3HAUCHUEM JIMHEHHOTO
oreparopa.

KoopauHatbl COOCTBEHHOTO BEKTOPA, OTBEUAIOIIETO COOCTBEHHOMY 3HAYCHUIO

A =2 naiineMm u3 ogHopoaHou CJIAY (4 —AE)- X=0Onpu A =2:

-2X1 + 1X2 + 0X3 =0

-4X| +2X2+0X3:O

-2X1 + 1X2+ 0X3 =0
BbluepkHyB U3 cUCTEMBI BTOPOE U TPEThE YPABHEHUS, IPUAEM K YPABHEHUIO
—2x1+x2=0.
Panr matpuiiel cuctemsl =1, BIOupaeM 0a3UCHON HEU3BECTHOHU X, , X U X3 OyAyT CBOOOIHBIMU
Hen3BecTHbIMU. Pemenne CJIAY moxker ObITH 3alliCaHO B BHAE JIMHEHHOW KOMOWHAIIMU
JMHENHHO He3aBUCHMBIX BekTopoB X = a (1,2,0) + B (0,0,1)
Bextopst el= (1,2,0) u e2 = (0,0,1) nopoxnatoT coOCTBEHHOE MOAIPOCTPAHCTBO OINEPATOPA.
Jroboii HeHyneBOW BEKTOp O3TOTO MOANPOCTPAHCTBA SBISETCS COOCTBEHHBIM BEKTOPOM
oneparopa A, OTBEUAIOIINM COOCTBEHHOMY 3HAYEHHUIO A =2
7. Haiitu pazmMepHOCTH ¥ 0a3MCHl CYMMBI U TIEPECEUSHUS MOAIPOCTPAHCTB
L=< a, a3, 3> U L,=< b1, bz, b;> , €CJIN :

a=(1,2,1)" b=(2,3,-1)"
a=(1,1,-1)" b,=(1,2,2)"
a3:(15353)T b3:(1919-3)T

8. Paznoxute BekTop X Ha CyMMy JIBYX BEKTOPOB, OJJUH U3 KOTOPBIX JIEKUT B MMOATPOCTPAHCTBE,
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HATSIHYTOM Ha BEKTOPHI aj, a2, 23 , & IPYTOM OPTOTOHAJIEH K TOMY MOJIPOCTPAHCTBRY.
X=(3,59,3)"

a=(1,1,1,1)7 a=02,-1,1,1)" a=02,-7,-1,-1)7
9. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOpa MAaTPHIIL;

11 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

g |12 -1 g -1 =30 36 -8 ,l-1-11

10. Jlns 3agaHHON MaTpPUIbl JUHEHHOTO ONepaTopa HAaTH 0a3uc M3 COOCTBEHHBIX BEKTOPOB U
COOTBETCTBYIOLIYIO €My JHaroHaJIbHYI0 (HopMy MaTpHUIBL.

0100
1 000
0 001
0 010

A=
11. JIuHeWHBIN onepaTop ¢ NEpEBOIUT BEKTOPHI a1, A2, a3 COOTBETCTBEHHO B BEKTOPHI by, by, bs.
Haiiti matpuity onepatopa @ B ToM ke 0a3uce, B KOTOPOM 3aJlaHbl KOOPJUHATAMH BCE BEKTOPBI:

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

b=(1,1,1)" b=(1,2,1)" b;=(0,1,1)"
KBagpaTnunsie popMmbl
12. [IpeoGpa3oBaTh K cymMMe KBaJpaToB KBaJpaTU4HYIO (OpMy M BBIIUCATh MpeoOpa3oBaHHE
KOOpJMHAT
X2+ 2x1Xp + 2X,7 + 4x,x;5 + 5%5°
13. IlpeoOpa3zoBaTh K KAHOHMUECKOMY BHJly KBaJIpaTUUHYIO (GOpMY

X2+ 2% 4 3%57 - 4%.X; - 4%X0X3

1. HaiiTit MOJYJIA K API'YMEHTEL CACAYIOMHX YHCed:

a) i; 6) -3; B) 1 +i1%%; 1) --;— + i—‘/zg s A) % ; ) (=4 + 3i)%
1+
2. Horanars 2| = 2], z- 2 = |22, arg (2, * 2,) = arg 2, +
+arg z,, arg:_;' =arg 2, — arg z,.
3. IlpeRcTaBUTE B TPHI'OHOMETpHYLCKOH (opMe clenyio-

Ilmeqncna:a)zl=2«/§ +2i;6)z,=1+i;B)2;=1~ J3i;
P)24=i;,u)zs=5.

Brruncnuts:
n+l
i n®+1
_a) lim :

n=ee . -1"

nf+2

a) lim(\/n2 +n ——\/n2 -n);

tg

n—300

. . 1/ sin®
4 1 +singcosday ™ "
lim | — .
=—=0 \ 1 + sinz cos 2z

r B
a5 / g ooy B2
8. }eré \/,f In(z 4+ 2) + sin(4 — =2} cos .

11



Hpumep 3. Hpu xaxux sgaueHnax A u B pysrous

~2sinx, x<-,
2
flx)= Asinx+B,--12£<x<g, HellpepuIBHA?

b 4
cosxX, xz—
2

HaiiTi npouaBojHbIe clefyomEX GyHRIUHE

1 Iz +53
1 a)y=>5x%—~ = _3,/x;5)y=2x#;
x x
!le—\/x!
B)y= P .

ru. gy —laruoin wy
HaiiTu npouasoantle GyEKLANE, 3aJaHHbIX HapaMeTpU4ec-
KH:
ld.x=eyy=1igt;

15.x =8/ ;2 ,y—cost.

HaiiTn mporssogunle GyHKIHE, 3afaHENX HEABHO!

16. x +y— e =0, ’

17.sin (22 -y} - y2=0.

18. [loxasats, uro ypagpHeHHe i = x* + 3x onpegenser on-
HOZHAYHYIO PYHKLRIO X = x(y) 1 HAHTH ee mpoUsBoiHYIO.

Hatiti nudibepeRnuaisl GyHKEWH:

19.5= ¥x* ‘In(1 - 52).
_ sindx -1

20. y .
cosbx—1
Hailitu nponssogmsie ¥ JuddepeH AL BIOPOTe HOPAIKA

(1
2l.y= arcsm(x .
22,y = 2ste=, _
8. Ucnonesyn npasuaa Jlonurana, HaiiTy clegymouine
Hpeness:
tgx -1 . In(sinx)}

6) lim

a) lim oadx x40 In (sin 2x) }

T
x——

IIpumep 7. Pasno:kuTs cienyromue GYHKIHE 110 GOPMYyJIam
Teiinopa 1 MaxjiopeHa B OKPeCTHOCTH 3aJaHHBIX TOYEK:
a) y = x% + 3x2 -2x + 4; x, = —1; 6) y = tg x; x, = O (pop-
MyJsa 3-ro NopazpKa); B) y = esir*; x, = 0 (popmyana 3-ro no-
psifKa).
]?. HajiTu npoMesxXyTKH MOHOTOHHOCTH CIeIYIONIAX GyH-
KU
Ila)y= X+ cos 2 6)y = x%e% B) y = x ~ In(1 + x).
13. HaiiTi oxerpeMyMLy yHKiMit
x* -8x+2 b
a)y m,ﬁ)y e*sin ¥;
14. HaiiTy TOUKH Oeperuba ¥ MHTepBANLI BEIOYRJIOCTH

dYHRImIL:
4

x . 2x 2x- 2%
ayy=-———z;68)y=arcsin——;B)y=¢ .
Ay a+x® )y_ 1+ 22 )y
15. HaliTu acuMOTOTH rpaduKos hyuKomii:

4x® 42 -1 1
Ay =—p——— ;0 p=(x+2)e*.
x4 -x+1 .

16. Haiity nanfonbmre ¥ HAXMEHbLIIAE JHAYCHNA GYHK.
ouit BEa OpoMesKyTKax:
) P -—x+1 (; 1]
ayy=—————;x¢€ [0; 1];
Y2 et rxet’ TR

6)y=2tgx—rtg2x;xe[0;g].

Ipumep 1. Hajitz obxacru onpegeneHud GpyHKINE H M1306-
Da3HTL MX rpadHUecKH:

a)z= '\Jl—xz +1,y2—1;5)2='J1——1_—2—2;
—x -y

Haiftu yacTHLIe TPOH3ROHLIe ¥ UaCTHEIE AuddepeHIHAILL
2

9. w = (sin x)=. 10, z= sin*; .

12



HaiiTu npousBojiHLIe CNOMKHLIX GYHKIMHK:
14. 2 = f(x + y ; xy).
15.z=sinx-lny,x=; y=e¢"
HaiiTH nponaeoZHYI0 GYHKIHY 10 3aZaHHOMY HAIlpARIe-

HHIO BEKTOpa AB s 3a18HHOH TouRe A:
17, w=e"+v%+3;4(1; 1; 1) B(2; -3; 4).

Haiitu npoussogHyIo QYHKUMM, 3aaHHON HeABHO;
23, 274 — y =0, 24, sin(x? + %) - x —y = 0.

Ha#rn cTaunoﬁapHme TOUKH, TOYKH 3KCTPEMYMaA I 3KCT-
peMyMBl GYHKIIANA:

z=x+yt— x> - 2xy— 12

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

9. z = e2**%(8x2 — 6xy + 3y?).

HafiTu narGonbinyue ¥ HAUMeHbIIHe 3HAYeHHA QYHKITHIE:

2
G.z= e ¥ (2x2 + 3y?) B kpyre x2 + y2< 4.
T.z=x-xy+y®,ecnuly +ly 1.
Ha#iTi TOUKH YCHAOBHOIO DKCTPEMYMAa H 3SHAYEHHA YCAOB-
HBIX SKCTPEeMYMOB GbYHROMIN:
B.z=x+y,ecan x>+ y2 =1,
Dz=x2t+yl,ecmux+y=1.

B3sate nHTErpabI
13 3
LR, o [V,

9 + 2x*

2
x2(9+x2) x 4, J.ctg xdx
dx
5'j‘sinz::c-mszx & Ic} 5x
7. [ +30% ax s [ 2
x-lnx
‘8% dx dx
. J‘ cos® x ‘ 10. jm
1 J’5+2x ‘
. cosx-sinx-dx
13- I\ff)x +1 14 j 1+sin? x
15. J' 16. J' 2x -3
Vx +3 x? +4x+1
dx
17. — 18. | ——
J.w/4—3x—x2 '[ex(l*'e_x)
19. .[e“'cos x dx 20. J-lnxdx
21-J.arctg\/; dx 22, J.ey; dx

1. Beruncnuthb

1 1
5. jarctgx dx 6. J'ezx sin 3x dx
0 i
k4
% d h dx
7. i-——x-——— T
0l+smx 5 ¥ t6x+10
2.
Haiity naomazy mIocKUX GUCYD, OrpaHMYeHHBIX JIMHHU-
SIMH:
n
Ly=tgx;x=0x= Z;y=0.
2 <x<l;
2y= o 0<x ’ u oceio Ox.
(x-2)% 1<x<2,

I.PaCCMOTpeTB CXOAUMOCTb UHTEIrpaIOB
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1 1

e"d g j dx
—aax., . e .
x? 0x2+x~2

+o00
3. 4. J- arctgx dx.
1

1 X Inx

BeluncanTs JBOMHBIE HATETPANH [0 NPAMOYTOIBHON 06-
Jactu P:

dxd
3. [[ == 0sx<105y51,
s (x+y+1)

4. ‘”.xzye"y dedy;0<x<1:0<y<2.
P

HzMeHHTL NOPALOK HHTETPAPOBAENA

2 2-x e Inx
5. [d= ff(x;y) dy. 6. jdx jf(x;y) dy.
-6 %3_1 1 0
Borancaurs HHTEeTpaJabL )
8. Ij(x +¥) dx dy, P — 061acTh, OTDAHKUEHHAS KDUBBIMH
y"‘=2§;x+y=4;x+y=12.
KpatHble wHTErpasnbl: [BOWHBIE WHTEprajibl, TPOWHBIE MHTEPrajabl, CBOMCTBA KpPAaTHBIX
HMHTErpaJIoB.
CBeneHre NTBOMHOIO MHTErpajia K IOBTOPHOMY OJHOKPATHOMY.

3aMeHa epEeMEHHBIX B KPAaTHBIX MHTErpaax: Nepexos] OT AeKapTOBOM K MIPOU3BOJIBHON CHCTEME
KOOpJIMHAT, IKOOUaHbI Iepexo/ia K IMINHIAPUUECKON U K cheprueckoi cucteMaM KOOp/IMHAT.

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),
. :
BHIYHCIHNTS KPHBONNHeH HEIe HHTErPAJIEl BTOPOro POja!

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-
o ‘

PBI x% + Y2 + 2% = a2,
HccaeoBaTh CXOAUMOCTD ;;a,aon, IpUMEHAA riimanaxn
cpaBHeHH A (WK HeoSXOAUMEIH NpHU3HAaK):
8.1-14+1~-1+ . +(-1)y-1+...

2 3 4 n+l
S+ttt + e
3 5 7

9. 2n+1
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C nomomelo npussaka Hdaxambepa NCCleLOBATL CXORH-
MOCTE PAJOB:

i 3 59 2n-1
12, '—J—‘é—‘+5+m+...+—(ﬁ
oo 3
13. 22" ! 14.§m.

nz=l

C nomougso npusHaxa Kouiy rceiefoBaThk CXOAMMOCTH
ps0B:

~(n+1Y S0 Y
17. Z[zn 1} . 18. 2(371—1)

HUccneposaTth cxo,zmmoca*b CIEeAYIOIIHX 3HaKONepEMEHHBIX
panoB. B cayuae cxogumocTu WCCIIe/IoBATD Ha aGCoMOTHYIO U
YCJIOBHYIO CXOAUMOCTbD.

(G S ot
21. Z 9m1 - 22.2 o

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

n-1 .2 3

=N
=13n_1 32 323 33 +n--

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.

KonTpoJbHblii padoTa
KonTponbnas pabora Nel

Brrunciauts

R R 7 e R/ A
1. lim 5 .
x——1 T4 —x—2

Y 2
L lim 820 T 6rn)
n—oo (5 —n)% — (5 +n)?

In{1 + sin 2z)

1. lim

z—0 sin 32
o -1
1. lim
z—1 Inz

Konrponbnas padora Ne2
1. BpluuciuTh Npou3BOJHYIO PYHKIMU

2\ ™
1. lim (n+ )
nooc \n—1

a)

o 0) cos 2x
v=1(1+x%arctg —
1-sinx
2. Haiitn npou3BogHyO Y Y



y=t*+ty=t*+t x=ti-20x=t*-2¢
3. Haiitu quddepenunan pyHkuuu
. T
¥ =sm 5x—|—cos§

4. WccnenoBath GYHKUIUIO U IOCTPOUTH €€ TpaduK

KonTponbnas padota Ne3

Yoaonuna 3a0a4. Hadmi npouasoduste 2, u z,, Fywryun 2 = z(u, v},
ede w=u{x,y) uv=ovisy).

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

YCmonud 3a a4, Hadmu npoursoduvie dynwyut y = y(x), 3adannste _
(@) 4. ¢z 4+y=e*Y.
HEABHO YPBEHEHULMY.

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
YCIOBUA 3A0AY. Halimy cmayuonapisie movry aadaniets gynryut 3. 2= IL'Z _ wa + 2y2 + 2.
u uccaedoeams UL TAPAKILED.

Konrponsnas padora Ned
Berancants uHTETpaANHI

3 .

x—17 sin3 x
——d 2. | ——dx

L x’—4 x+3 X J‘c0523x
3. [(3x+4)e’dx 4 f&dx

2+Cos x

f 1+In (x—1) dx
x—1

Kontponbnas pabotaNe5
1. BbluncnuTh onpeneneHHbi HHTErpadl:

3
2 4 L 9rd / T-dr
x? =7 'r) sin 2xdx e
a) J( 6) 2+2z +1
2. BuuucuTh miomaab GUrypel, orpaHHYEeHHON rpadukamMu (yHKITHIA:
2 2
y=4—-x, y=xa" -2
3. BbIUMCIUTH AJMWHBI OYT KPUBBIX, 33JJaHHBIX YPAaBHEHUSMHU B MPSIMOYTOIBHOW CHUCTEME

KOOP/IHHAT.
2 Inzx Lepeo
Y= " T =t =S

4. Bpruuciuth o00BEMBI TeN, OOpa30BaHHBIX BpalleHHEM (QUTYpP, OTPAHUYCHHBIX
rpadukamu GyHKwiA. Och BpameHus Ox.
2 .
) y=-—a +5br—6, y=0
2
0) y=2r—a". y=-a+2 =10

[
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5. Beruucnuts HeCO6CTBeHHBII>i HUHTCrpal UJIN YCTAHOBUT €TI0 paCXOANUMOCTh:
[ a5 0 [ —
o ':x + 3] (] 1 — -

Konrponsnas padora Ne6
1. HaI/ITI/I CyMMYy psiaa

T mn
R e o
2. I/ICCHGI[OBaTB pAan Ha CXOI[I/IMOCTI:
— an
a) ) % Z + 1)
ﬂZl{_l]‘n+1 m Z l:— 1]ﬂ+1 Tf{:: :I|__ :‘_}

3. Haiitu 06;1acTh CXOAMMOCTH psifia

a) X" 0)
Z T Z (2 +x)"
n=1 n=1i

IIpumep I Haiitu cuily TATM cocTaBa ¢ pyJIOi 10 MUCTEUEHUU BPEMEHH t UMEIOLIEr0 HadallbHYIO
ckopocTh V0, TBUTAIOLIErocs ¢ YCKOPEHUEM MPSAMOINpPONOPIHMOHAIBHBIM cuiie Tsru F=b-kv u
0o0paTHO NPOMOPIMOHATIBHBIM Macce cocTaBa ¢ pynoil. Eciiu B HayallbHbII MOMEHT BPEMEHU IIpU
t =0 cuuia Tsru onpenensercs BoipaxenueM F(t)= FO=b-kvO0.
A CKOpOCTHh JBIDKEHUS COCTaBa C PYIOH sABisieTcs (PyHKIMEH BpEeMEHH, T.€. V= V(Z), a €ro
YCKOpEHHE ompenensercs 2-M 3akoHoM HerotoHa

dv_F

dt m ,rae F=b-kv.
[ToaTomy nuddepennransHoe ypaBHEHHE HCXOAHON 3a/1a4d Oy1eT UMETh BHI:

dv_b—kv

PaSI{eJISISI HepCMeHHBIC B 3TOM ypaBHCHI/II/I, HOHy‘-II/IM ypaBHCHI/Ie C pa3IICJICHHI)IMI/I
NNEPEMCHHBIMU
dv _dt
b—kv m ,
HHTerpupys kKoTopoe, HailieMm o0Iee pereHne ypaBHeHUs (*)
1 1 m
—=In|b—kv|==t+C t=——In|b—kv[+C
k m k

WIn ()
B pemenuu (*%) y1oBiaeTBOpUM HayanbHOMY yCiioBHIO — V(0)=vy.

m m
0=-3 lnlb=kv,¢C _ C=nfb—ky,|

[ToncraBuB HalieHHOE 3Ha4YeHHWE MOCTOSHHOW C B oOmiee perieHue (*%*), MOTYYHM pEIICHUE
3agaun Komm:

m m
== In[b—kv}+ Inlb—kv|

NN

(=20

kv, F,

b—kv
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Takum 00pa3om, HCKOMYIO CHITy TSATH COCTaBa C pyaoi B 1000 MOMEHT BpeMeHHU, HalJeM U3
MOCJIEIHETO PAaBEHCTBA, M30aBUBIINCH B HEM OT Jorapudma

k F, F, %t —%t

t—=In|—|=—=e" 2 F=F e

m F' F A
Ipumep 2. PaccMOTPUM BEHTHIIALUIO 320051 00beMOM V(M®), B KOTOPOM B IIPOLIECCE MTPOBEIECHHUS
paloT HaKaIUIMBAIOTCS Bpe/IHbIE ra3000pa3Hble BbIIENEeHUS B KonuyecTBe Z B yac. Ilycts oOMen
BO3MyXxa B TedeHmM | waca cocrtaBisier M (M’/4), NpUYEM NPHUTOYHBIA BO3AYX COIEPIKHUT
BpE/IHBIE BEIIECTBA B KOHIEHTpauuu 4 Ha 1 m°. Tpebyercss HaliTh KoHueHTpanuio Z (Ha 1 M°)
BpEIHBIX BBLICTICHUN B 3a00€ uepe3 BpeMs ¢ mocje Havaja paboThl, €CiId HavyaJlbHOE 3HAYCHUE
3TOM KOHUEHTpaUUHU (OCTATOK 3arpsI3HEHUH OT IpebIAYyIIel CMEHbI) COCTABIACT Zo.
A 3a manblii IPOMEXYTOK BPEMEHHU df KOHLEHTpAIUsS BPEAHBIX BbIIEICHUN Z yBETUYNBACTCS
Ha dZ. CnenoBaTesbHO 00IIee KOJIUYECTBO BBIJICICHUN COCTaBUT VdZ m 0HO OyIIeT COCTOSTh U3
BbIJICJICHUM, MPUHECEHHBIX MPUTOUYHBIM BO3AYXOM - Mdt, 1 BbIeNeHU 00pa30BaBIIUXCS B
npouecce paboThl - Zdt 3a BBIYETOM KOJMYECTBA BPEIHBIX BBIICIECHUN, KOTOPOE COJIEPKAIOCh B
U3BJICUEHHOM M3 32005 3a BpeMs df Bosznyxe. [Ipenmonoxum, 4To 3a Majblii IPOMEXYTOK
BpEMEHH df U3MEHEHHE KOHLEHTpPAalMU BPEIHBbIX BblIelIeHUNH paBHO — ZMdt. CnepoBarenbHo,
ypaBHEHHME BEHTUJISILIMK 320051 UMEET BU:

dz_1-M Z—M
VdZ=pMdt+Zdt-ZMdt ;, dtV v

[TommydeHHOe ypaBHEHHE SIBIISICTCS JIMHEWHBIM HEOJIHOPOIHBIM ypaBHEHUEM, KOTOpoe Oyaem
pemaTh UCHoJib3ys cpaszy hopmyiy obmiero pemenus (1.51):

1-M [ dt M 1- M M =M, M V _ﬂt
Z=e " +E2 fe dt:ev C,- £ v
V 1 M TH
1,
t M
chle v o__ v
1-M
VY oBieTBopsis HayalbHOMY YCIIOBUIO Z(O):ZO , ONpeNenuM 3HAaYeHUE MPOU3BOJIIHLHOU
z=c - = _c =7+
MOCTOSIHHOM 1-M I-M | Takum 00pa3oM, OKOHYATEIHLHOE PEIICHHE
HUCXOJIHOU 3aJaudl UMEET BUI:
1-M 1-M
v M|
Z=Zye " +——le = -1
1-M A

Ilpumep 3. HailTn ciily TSITH COCTaBa ¢ pyJ0il 10 UCTEYECHUN BPEMEHH ! UMEIOIIETO HAYAIbHYIO
CKOPOCTh Vo, JABHUTAIOIIErOCs C YCKOPEHHUEM MPSMOINPOINOPLHOHAIBHBIM cuile TAru F=b-kv u
0o0paTHO NPONOPIMOHATIBHBIM Macce cocTaBa ¢ pynoil. Eciiu B HayallbHbBII MOMEHT BpEMEHU IIPpU
¢t =0 cuna Taru onpezaensercs BelpaxxenueM F(f)= Fo=b-kv,.
A CKOpPOCTHh JBIDKEHHS COCTaBa C PYIOH sABisieTcs (PyHKIMEH BpEeMEHH, T.€. V= V(f), a €ro
yCKOpeHue omnpezensercs 2-M 3akoHoM HproToHa

_av_F

Tdt T m , e F=b-kv.
[TosTomy muddepeHnmaibHOe ypaBHEHHE UCXOAHOM 3a1aun OyAeT UIMETh BUL:

dv_b—kv

d m (1)

P8.3,I[CJ'I$I$I NEPpEMCHHBIC B 3TOM YpPAaBHCHUH, IIOJIYYHM YpaBHCHHEC C PAa3ACJICHHBIMU
HepeMeHHI)IMI/I

v _dt

b—kv m
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WuTerpupys KoTopoe, Haiiiem obuiee pemieHre ypasueHus (1)

BES WIS e (==l lb—kv|+C
k m WITH k (00)
B pemenuu (/1) ynoBneTBopuM HadaabHOMY yciaoBuio — v(0)=v.

m m
0=-2lnb—kv[+C C:E1n|b—kv0|'

[ToncraBuB HaiineHHOE 3HavYeHHE MOCTOAHHON C B obmiee pemieHue ([/[1), MOTyYuM pelieHue
3agauyn Kommu:

t:—%ln|b—kv|+%ln|b—kv0|

NN

b—kv F
0 m 0

= Fy=b—kvy, F=b—kv =—In|—|
b—kv k 'F'
Takum 00pa3oM, HCKOMYIO CHITy TSTH COCTaBa C PyJIOH B JIF000W MOMEHT BPEMEHHM, HalJeM W3
MOCJIETHETO PaBeHCTBA, M30aBUBIINCH B HEM OT JIorapudma

k
k F ——t

t—=In|
m

m
U
o

0 FO Et m

—‘:>—:e :>F:Foe

F F A

Ipumep 4. TpybonpoBoa teroBod Maructpanmu (quamerp 20 cM) 3alIUIICHHBIN W30JALUCH
tonmuHor 10 cMm oramMBaeTr pabodee MOMEIIEHHWE MPU ITOM TemiepaTrypa Tpyosr 160°C, a
BHemHero ee nmokposa 30°C. Onpenenuts pacrpeesieHue TeMIIepaTypbl BHYTPH U30JIALINH, €CITU
koaddurment reronpoBoanoctu £ = 0,00017, a Takyke KOJIUYECTBO TEIIOTHI, OTAaBaeMoi 1 M
TpYOBI.

A Ecnu Teno HaXoAWTCA B CTAIlMOHAPHOM TEIUIOBOM COCTOSIHMM U TemnepaTypa I’ B KaXJ0# ero
TOYKE €CTh (QYHKIHUS TOJBKO OJHOM KOOpAWHATHI X, TO, B COOTBETCTBUU C 3aKOHOM
TEIIoNnpoBOAHOCTH Dypbe, KOMMUYECTBO TEIUIOTHI, UCITyCKaeMOe B CEKyH]Ty OyaeT paBHO

Q:—)\S(X)%:const

(1)
rae A — Ko3(pUIMEHT TErIONPOBOIHOCTH, a IUIOUIaIb CEUeHHs Tena S(x) ompenensercs 1o
dbopmyne
S(x)=2nxl,

rjae x— paauyc TpyoOorpoBonaa, / — giuuHa TpyOBlI, clieqoBaTenbHO, ypaBHeHHE (1) MOXKHO
3amucath B BUIC

dT dT
=—A —==2Anxl—
< S(X>dx e dx
NN
Q+2 Anxl —dTZO
dx 2)

Paznenss nepemennsie B qudpepeHInaTIbHOM ypaBHEHUH (2) TIOTyIUM
dx
dT:_zgl'
kX (3)

ITo ycnoBuro 3agaun HEOOXOIUMO ONPEAETHUTH paclpee]IeHne TEMIEPaTyphl BHYTPH H30JISALIIH.
IToaTomy cHavana JeByro yacTh ypaBHeHMs (3) uHTerpupyem B npenenax ot 160°C mo 30°C, a
MpaByIO 4acTh UHTETpUpyeM B npenenax oT 10 g0 20 cm.
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30 o
f dtT:_Z)\n f

160

Ilocne I/IHTeI‘pI/IpOBaHI/IH ypaBHeHus (3), HaxoIuMm

T[e,=30—160=— Q Inxf)=- Q2
0,00017-2l 0,00017-210

3areM, TPOMHTETpUPYEM JEBYIO 4acTh ypaBHeHus (3) B mpenemax oT 160°C mo HeKOTOpoi
Temnepatypbsl 7, a MpaByl dYacTb HHTerpupyeM B mnpexaenax ot 10 go x cm. Ilocne
MHTEIPUPOBAHUS ypaBHeHI/IH (3), Haxonum

_Q pdx.
fdtT_ o f

160
T[L,=T-160= —L-lnxﬁoz—L-ln 0,1
0,00017-2ml 0,00017-2nl (5)
Paznenus nounenHo ypaBuenue (5) Ha ypaBHEHHE (4), MOTyUIUM
T-160 In0.1x
—130 In2

N3 sToro ypaBHEHUS CIEayeT, YTO 3aKOH paclpeielieHUsT TEMIIEpaTypbl BHYTPH U30JISIIIUN OyIeT
UMETh BUJI

T=591,8-431,8Inx

Kpome Toro, 1o ycnoBuio 3agauu He0OX0AUMO ONPEETUTh KOJNUECTBO TEIUIOTH OTaBaeMoi |
M TpyObl. IToaTOMY A1 TOTO, YTOOBI BHIIOJHUTE YCIOBHE 3314l HEOOXOAUMO U3 ypaBHEHUS (4)
npu [ = 100 cm BbIpa3uTh O U paccunuTaTh €ro 3HAaUECHUE

In2 0,69315 N

Ilpumep.5 Kycok pyaHON Macchl m MajaeT B PyAOCHYCK MOJA JECUCTBUEM CHJIbI TSDKECTH, TPHU
3TOM BO3[yX OKAa3bIBA€T CONPOTHUBIIEHHE, MPONOPLUUOHAIBHOE KBaJpaTy CKOPOCTH MaJECHUSI.
Haiitn 3aKoH nBHKEHUS KyCKa.

A [lycTth s — paccTosiHME, TPOWJEHHOE TEJIOM K MOMEHTY f. Torga ABUMXKEHUE OIpeaensercs
ypaBHEHUEM

2 2
m ds_ mg —k ds
dt dt
KOTOPOC MOKET GBITB IpEaACTaBJICHO B BU/IC
dv
m—=mg— kv?
: (1)
_ds
/i€ CKOPOCTh dt . Huddepennmansuoe ypaBHenue (1) sBisieTcss ypaBHEHHEM
Pukxkaru.
Pazﬂensm B HEM IICPEMCHHELIC, UMECM
md v
——=dt
mg—kv

HJIN MOCJIC COKPAIICHHUA JICBOM YacTH PaBCHCTBA HA m
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WuTerpupys 3T0 paBeHCTBO, MOTyYaeM

dv
| =t+C
k o
g——Vv
m 2)
JU1g BBIYMCIIEHUS] MHTETpaJla B JIEBOM 4acTH ypaBHEHUs (2) MIPUMEHSIEM METOJl HEOPEAEIEHHBIX
K03 PUIMEeHTOB, U TOT/1a

d Ad Bd
Jbof Al B
9= Vg— v @+\/%v

3)
Otkyna
A-B=0
A+B= L
Vg
170071
A=B= L_
24g
[Toacrasmnss HaﬁjleHHI)Ie_SHaquHSI K03 GUIMEeHTOB B uHTEerpain (3), umeem
d g+\/ gk, d( g—\/iv
1 ﬁ f m 1 \/; f m |
2 —= = —=t+C
2\ gk k 2\ gk k
g+ L g— L
m m
gk_, ) &
Jns KpaTKocTH 0003HauYUM m . Torma mocie yMHOXEHHUS PaBEHCTBA Ha m
HaXOJIUM
f dlg+rv) _f dlg—rv| ~2rlt+C|
g+rv g-—rv |
17001
In|g+rv|=Inlg—rv|=2rt+2rC
OTKyJa
+
In[ LY =2t 42rC
g—rv )

[Torenuupys ypaBHeHue (4), noaydaem

+1V
g :e2rt+2rC:letleC:{leczcl}zcllet
g—rv

OTKyI[a HCKOMas (I)yHKLII/Iﬂ UMECT BU
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(Cllet_l)

(Cllet+1)

,=9.
r

2 .
g=tm o=t
k

WJIU C YYETOM TOrO, YTO u 1, moxy4uMm

_rm let—Cte ™|
k (ert+cc e—rt) )
N3 ypaBHeHwus (5) 04eBUIHO, UTO TIPH £, CTpeMsIIeMcs K 06CKOHEUHOCTH, CKOPOCTh V JOCTUTAET
MPEAEIbHOTO 3HAUECHUS

Vinax=V,
JUIsl KOTOPOrO

rm |mg
V=—=y—
k k

CrnenoBaTennbHO, ypaBHEHHE (5) 3aIUCHIBAECTCS B BUC

(ert_ctl e—rt)

(ert_'_ CC e—rt) ©)
HauanbHoe ycnosue: ipu £ =0 v = vy,

[lyctb pagu xpatkoctu 3amucu uo=vy/V. Torga nocrosiHHas uHterpupoBanust C* B ypaBHeHUU
(6) mpuHUMAaET 3HaYEHUE

v=V

HOI[CTaBJ'IHH 9TO 3HAUCHUC B ypaBHeHI/IC (6), 3aM¢€4dacM, 4TO vV MOXECT 6BITI> 3aliCaHa B BUAC
( u,+ thrt )

=y~ L

( 1+u,th rt)

HpI/IHI/IMaSI, qTOo IIpH ¢ = 0s= 0, MOKEM TCHICPb OMPCACIIUTL 3aKOH ABUKCHUA S

t
s:f v(t)dtzzln(chrﬁuoshrt
0

r
r=4 =2
HOI[CTE[BJ'IHH V n V B 9TO paBeHCTBO, OKOHYATCIBbHO nonyt{aeM HCKOMLIﬁ 3aKOH

OBUXXCHUA
2

vV t Vo t

s=—-1In|ch g—+—shg—

g Vv V 'V A

IIpumep 6. HaiiTn pemieHus: ypaBHEHUSL:

(x3y—3 x2y+y3) dx+2x>dy=0
A PaznienmuB 00e yactu ucxonHoro ypaBHeHus Ha dx#0 (x=0 — oueBHIHOE pEILICHHE), OTYyUNM
ypaBHeHue bepHynnu

2x33—§+(x3—3x2)y:—y3

Cuwras y#0 (y=0 — TpHBHATBHOE PEIICHHUE), ACIUM 00€ YacTH TOCIEAHEro ypaBHeHus Ha (-)°) n

nenaeM 3ameny £ (X):y . Torma moyanm
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2y
y3 Z(X)’ x3z'—(x3—3x2)z:1

Pemas 310 ypaBHeHHE, HAXOAUM
_ -3 x -3
z(x)=C x " e*—x
Teneps 3anuuieM Bce peIIeHNs UCXOQHOIO YPaBHEHUS
2 x 2 3 ..y —
Ciye—y —x=0;x=0;y=0 ,

IIpumep 7. HaiiTu ob1iee penieHue ypaBHEHUS:
' 2 2
y=—y +1+x
A DT0 ypaBHEHUE SBIsETCS ypaBHEHUEM Pukkaru, B KoTopoM a(x) =-1, b(x)=0 u c(x) = 1+x°.
_ 2
ITpoBepka ycimoBus C(x)——a(x)x _b(X)X"'l . Ipuseno x pesympraty: 1+x’=1+ x°.
CrnenoBarenbHO, TO YCJIOBHE BBIMOJHSAETCS M 332 YaCTHOE PELICHWE HCXOIHOTO YpaBHEHHS
_.1
_ y=Xx+-
. )’1 =X Z
MOXKHO TPHHATH (PYHKIIHIO: . Takum oOpaszom, momaras U BBIYHCIUB
v_ -2
y=l-z"z | NPUBOJIMM HMCXOJHOE YpaBHEHHE K HEOJHOPOJHOMY JIMHEHMHOMY YpPaBHEHHIO:
z —2xz=1 X OTKyI[a
X ¢
z=e*(C +f e " dx)
CrnenoBarenbHO, o0IIee pelnIeHne HCXOJHOTO YPaBHEHUST PUKKaTH UMeeT BHI:
2

—X

y=xt———
C +f e "dx ,
IIpumep 8. Haiitn o01muii MHTErpaia ypaBHEHUS:

(x+y—1)dx+(x—y°+2)dy=0
A YcTaHOBUM, SIBIISIETCS JIM UCXOJTHOE PAaBHEHHE ypaBHEHHUEM B MOJHBIX auddepennuanax. s
3TOr0 MPOBEPHUM, BBINOJIHACTCS 1 ycioBue Ditnepa (1.87). 3nech

M(xy)=xty-1 4 N(xy)=x-y+2

a—M a_N a—M =1 a_N =1

Bbruuciium mpou3BoiHbIC 8y u 0Xx . 0 Yy u  OX , CIIEIOBATEJIbHO, YCIOBUE

DOiinepa  BBINOJIHEHO, W HWCXOJHOE YpaBHEHHE SBISIETCS YpPaBHEHHEM B  ITOJHBIX
middepennuanax. Haidinem ¢QyHKOMIO u(X,y) TO H3IOXKEHHOH BBIIIE CXeMe, a HMMEHHO,

U =M(x,y)
HpeIIHOJIO)KI/IM, ‘ITO6BI BBITIOJIHSJIOCH paBCHCTBO X
a_u =x+y—1
0X ’
OTCIONA

u(x,y )= ey 1)dvsg y)=5ragxro(y)

ou _
a——N(X,Y)
Jlanee notpebyem oOT u(x,y) obecrieuenus paeacrsa 0
X
9 axy—x+¢(y)|=N(x,y)=x—y*+2
oy| 2
N oV 2 ’ N2
U 0+X—0+¢ (y)_X+¢ (y)_x_y +2 , nm ¢(y)——y +2 . CnenoBateibHO,
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3

¢(y)=f(—y2+2)dy=—yg+2y

Taxum o6pazom, uckomasi (GyHKIUS U COOTBETCTBEHHO OOIIUI MHTErpasl UICXOJHOTO ypaBHEHUS

OyIyT UMETh BUJI:
3

u(x,y):x?+xy—x—y?+2y:C

[Tosyunm OOLMI WHTErpajd HMCXOMHOTO YpaBHEHHs, MOTPEOOBAB BBHIMOJHEHUS PaBCHCTBA
ou
a_:N (X,y )
Yy
3

U(x,y)=f(x—y2+2)dy+w(X)=xy—yg+2y+w(X)
, a Temepp MOTpedyeM, YTOObI
2

w(x):f(x—l)dx:%—x

U= p(x,y)

BBITONHSUIOCH  O0X y+y (x)=x+y—1 Haiinem

Taxum 00pa3om, 00U HHTETPaT UCXOAHOTO YPaBHEHUSI UMEET BU/I:
3 2

X
C:xy—y—+2 y+——x
3 2 .
CrnenoBaTeNlbHO, HE3aBUCUMO OT TOTO, Kakoe u3 ycioBuid (1.86) OyneT BBITIOIHATHCS B TIEPBYIO
ouepesib, 00N HHTETpal UICXOAHOTO YpaBHEHUS OyJET OJHUM U TEM XKeE.

OOmmit MHTETpaI UCXOHOTO YPaBHEHUS MOXHO 3anucaTh B Buje (1.89):

X

f(x+y—1)dx+f (x,—y’+2)dy=C

Brimomanm HHTCTPUPOBAHUC!

X2 y3
LA —v X 2 Y =
TR |X0+ X0y =g +2y \yo C
WIH
2 2 3 3
X Xy y Yo
SR =X | XY X |+ xoy—?+2y - xoyo—?+2y0 =C
T.K. Xo> Yo MOJKHO Opath MIPOU3BOJIBHO, TO, 0003HaYUB
2 3
X
C1=C+—0—x0+x0y0+2y0—ﬁ
2 3 OKOHYATENIBHO TOTYIHM
2 3
X y
_ Xy Xx—<—+2
C= 2 4 3 Y A

y =exp
IIpumep 9. HaiiTu penieHus ypaBHEHHUS:

g

A Pa3pemyB 3TO ypaBHEHUE OTHOCUTENBHO X U, 110Jaras B 3TOM ypaBHeHuu Y =P | nonyuum

_JY
x==Inp
p _Tax kax  4y=pdx , TO
dy=pd llnp :Xdp+lnpdy—llnpdp
p p p ,
NI
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[1-Inp dy—%dp =0

N3 3T10ro ypaBHEHUs HaxomuM: p = e " P=Cy . Taxum 0o0pa3oM, pemeHus HCXOIHOTO
ypaBHEHUS UMEIOT BUJ:

x=2
e u CGx=InCy ,

Ilpumep 10. Halitu oOmiee pemienrue ypaBHeHus: Y - y=0

2_ 91—
A 1. 3anuieM xapakTepuCTUYECKOE YpaBHEHHE: A —=1=0

) A =1,0,=—1
2. Haiinem KOpHU 3TOTO ypaBHeHus: 1
3. TlockoybKy KOpHHM JE€MCTBUTEIbHBIE WU pa3IM4YHble, TO IO NpPaBUIy | KM CTaBATCA B

_ X _ =X
cootBercTBHe (yHkmuu Y1~ ¢ M V2T€ 1 xoropeie cocTaBnsmior (yHIAMEHTATBHYIO
CHCTEMY JIMHEHMHO HE3aBUCHMBIX PELIEHMH HCXOAHOro ypaBHeHMs. CienoBaTenbHO, oluiee
pelIeHre UCXOJHOT0 YPaBHEHHs UMEET BUJL:

yix|=Cce*+C,e™* A

Ilpumep 11. Haiitu obuiee penieHue ypaBHeHH:
Yo -5y 418 {y" =34 {yi +45 {y =25 y=0¢

A 1. 3anuieM xapakTepuCTUYECKOE YpaBHEHHE:
A°—51*+181°-3421%+451—25=0

2. DTO XapaKTEpUCTUUECKOE YPAaBHEHNE UMEET KOPHHU:

A =1,4,,=12i,4,,=1%2i

3. Mul BUUM, YTO CpCan KOpHeI\/'I XapaKTCPUCTUUCCKOTO YPpABHCHHA €CTh KaK HeﬁCTBHTCHBHLIC n
Pa3JIMYHBIC KOPHH, TaK M KOMIIJICKCHO COIIPS’KCHHBIC, IMIPUYCM KOMIIJICKCHBIC KOPHU ABJIAIOTCSA
KpaTHBIMH. HOSTOMy i1 COCTaBJICHUA CPYHHaMeHTaHBHOfI CHCTEMBI JIMHEHMHO HE3aBHCHUMBIX

. A =1
pemieHnii Bocnojib3dyemcsi mpaBuiamu 1, 2 u 3. Kopuio 1 COOTBETCTBYET pELICHUE

ylzex " A =1+2i A, .=1-2i
, 4 KOXIOMY M3 JBYKPATHBIX KOpPHEU 24 5 3,5 , OTBEYAIOT
R ¢ _ X R _ X .
pemenms:  Y2=€ COS2X,ys=Xxe Cos2x,y,=e sin2x,y-=xe sin2x. COBOKYIHOCTS
ATUX MSITH PELICHUM Yo Yol le)s . oOpasyeT (yHIAMEHTAIBHYIO CHCTEMY JIMHEHHO

He3aBHCHMBIX peennii. Clie/0BaTeNbHO, 00IIee PeleHne 3aIeTcs Tak:
y:C1ex+eX[(C2+xC3) cos2 x+(C4x+Cs|sin 2x]

.A
Ipumep 12. Haiitu yacTHOE U 0011Iee pelIeHHE YPAaBHEHHUS:
2x
—4y+5y=
J J Y COS X

A B cootBercTBUU ¢ MeTo10M JlarpaH»xa, COCTaBUM COOTBETCTBYIOIIEE 3TOMY HEOAHOPOTHOMY
YPaBHEHHIO C IOCTOSTHHBIMU K03()(hUITMEeHTaMU OHOPOIHOE YpaBHEHHE
y —4y+5y=0

2 —
¥ pemmm ero. Jlis 5TOTO 3amMIIeM XapakTepucTuueckoe ypasuenme: A —4A+5=0 9o

A ,=2%0

XapaKTepUCTUYECKOE YpaBHEHHE UMEET KOpHU: 1,2
Msbl BUAMM, YTO KOPHH XapaKTEPUCTHUECKOTO YpaBHEHHs KOMIUIEKCHBbIE, MO3TOMY oOIee
pelieHre OJHOPOJHOTO YPABHEHHSI UMEET BUJL:
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2 2X .
y=C,e"“cosx+C,e "sin x

bynem uckars 4yaCTHOE pelIEHUE UCXOAHOTO YPABHEHUS B BUJE
2x 2X .
y:C1(x)e Cosx+C2(x)e sin x (*)

CoctaBum cucremy

C, X ezxcosx+(32 xle?sinx=011

WM COKpaIas Ha e~

ot

!

C
1 **)

Pemmth 3Ty cucTeEMy OTHOCHUTEIBHO GGl yoxmo Pa3IMYHBIMM CHOCOOAaMHU, HaIpUMeEp,
ucnonb3ys npasuiao Kpamepa. B nanHom cimyuyae ygoOHee cHayana npeoOpa3oBaTh BTOpOE
ypaBHEHHE, a UMEHHO, YMHOXHUTh 00€ €ro 4acTH MEepBOro ypaBHEHUS Ha —2 U 3aTeM NpUOaBUTh
IIOJIy4YEHHBIM pe3yJIbTaT KO BTOPOMY. B utore nosryunM ypaBHEHUeE:

Xlcosx+C, x/sinx=00 64

C,[x|[—sin x)+C2(x)cosx:COSX

H, CIIeZIOBATEIbHO, TUM YPAaBHEHHUEM MOKHO 3aMEHHUTh BTOPOE YpaBHEHHE B cucteme (**)
L )

{C'1 poseC, rsin=0i 4

Pemas sty cucremy no npasuny Kpamepa, nomyunm

0 sinx
I |
‘[ | COS -
Xm— = - =]
Cylx] ‘COSX sinx‘ tgx,=C,lx| ftgxdx n|cosx|,
—sinx cosx
cosx 0
|—sinx 1—|
Crz(x]:%:l,:g(x]:fdx:x.

IloacraBisisg MOJIy4YCHHbIC 3HAYCHU: Cl i {C2"

HCOOAHOPOAHOI'O YPAaBHCHUS
x/=€**|cos x-In|cos x|+ xsin x|

y yacmdoe ' ° -/

B (*), MOJMy4YMM YacTHOE PELICHHE HCXOJHOTO

Takum 06pazom, ob1ee pereHne UCXOTHOTO YPAaBHEHUS UMEET BU/I:

y(x|=e*|C,cos x+C,sin x |+€**[cos x-In|cos x|+ x sin x| A

" — X
IIpumep 13. Haiiti yactHOe penienue ypasaenus: Y — Y=X€
A 1. JIns npaBoil 4acTH MCXOTHOTO ypaBHEHHMs OIpeaessieM mapameTpsl o.f,q,/: a=1,3=0, ¢
= 1.

2 —_— o
2. Kopuu xapakrepucrtiieckoro ypasuenms A —1=0  jeiicrBurensusie n pasmmubie,

A=+l la+if|=1 A =1

. Y4uTBIBasA, UTO YHUCIIO COBIIAJIAET C KOPHEM .KpaTHOCTH 1, TO
torga s=1, u m = max(q,/)= 1. Mcxoas u3 3TOro, MOXHO BBINHUCATh BUJ UCKOMOI'O YaCTHOTO
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pelenus:
vlxl=e*(Agx+A;|x

3. [ToxacTaBisieM B HCXOAHOE YPaBHEHHE BBIPAKEHHS IS 1,(X) U €€ BTOPOM IPOU3BOIHOMN
y(x)= [4A+A|+2A+2A ]

ITocne mpeoOpazoBanuil (COKpaleHus Ha € ¥ MPUBEJCHUS OJOOHBIX) OTY4aeM PaBEHCTBO:
4A0x+2A0+2A1:x

B srom paBeHcTBe mpupaBHUBaeM KOI()PHUIMEHTHI TpPHU OAMHAKOBBIX CTEMEHSIX (QYHKIUU
IIEPEMEHHOM X B IIPABOM U JIEBOM YaCTSIX:
1

x'14A,=1 .
0, _ A=—A =——
x:2A42A,=0 074717 4

, OTKyaa CJIE€AY€ET, 4TO

A, 1 A
[TonmyyeHHble 3HAUEHHS] HEONpPEIENCHHBIX KO3((UIMEHTOB 0 I MOACTaBUB B BHI
MCKOMOT'O YaCTHOT'O PEIICHHS, TTOJlyYHM OKOHYATEIbHO:
1 X[ 2
y,|x|==e*x*~x]
4
ngweg 14. Haittn ‘laCTHOC pelIeHne YPaBHEHUS:
y =y +3y +5y=5¢""cosx+4 e "
A [Ilpexne Bcero, (QyHKIUIO f (X) NpeACTaBUM B BHUJAE CYMMBI JABYX (DYHKIHIA

fl(XJZSeZXcosx u fz(x):4e_"

pelIeHne UCXOTHOTO YPaBHEHHSI.
1. dnst pynkuuu fi(x) onpenensiem napametps! o,B,q,l: =2, =1, g = 0, a nns byskuuu fo(x)
cootBeTcTBeHHO oL =[], B =101 g =0.

. I[J'ISI KaXXa01ro ciiyvdas 6yz[eM HOI[6I/IpaTB CBOC€ YaCTHOC

3
2. Xapaxtepucrtudeckoe ypastenne A —A +3A+5=0  pyeer kopuu:

A =-1,1,,=142]

YyuteiBas, 4ro a8 QyHKIOHH fi(X) YHACITO (a+lﬁ):2+l HE COBIAJACT HU C OJHUM U3
KOpHEH XapaKTepUCTHUECKOro ypaBHEHHsS, NodToMy s=0, a g QYHKOHU fo(X) dYHCIO

(O{Hﬁ):_l COBMaJlaeT C KOpHEeM A; KpaTHocTH |. Mcxons W3 3TOTO, MOXHO BBINHCATh
YacTHOE PelIeHHUE:
Yol X|=y (x4 y [ x|=€*( Agcos x+ B sin x|+ Dy xe

3. HOI[CT&BJ'I?IGM B HCXOAHOC YPAaBHCHHC BBLIPAKCHUSA JIA y”‘x) H €ro IMnpou3BOAHBIX H

A,,B,, D,

HAaXOJMM 3HA4YCHHs] HEOIpeAeNeHHbIX KOI(PPUIIMEHTOB Jns  ynoOctBa

X .
onpeeneHus 3TUX Kod(HPHUITMESHTOB MOACTaBUM y wl( | B YPaBHCHHE C TIPaBOM YacThio fi(X), a

YaolX B YpaBHEHHE C HpaBoﬁ 9acThIO f5(X).

+
MoxcraBusieM ‘*1( )= (A Cos X+ Bysin X) Y IIPOU3BOJHBIE:

Yarlx|= 2"(ZA cosx+2B,sinx— A,sin x+B cosx)

Yl X|=€¥[3A cos x+3B sinx—4 A sin x+4 B, cos x|,
yuilx|=€**[2A cos x+2 B sinx—11 A sin x+11B cosx)
B UCXOJITHOE YpaBHEHHUE C MPABOU YaCThIO fi(x) = 5¢”" cos x .Cokpamas Ha e** ¥ npupaBHUBAs

KO3(PUIMEHTHI MPU COSX U SINX B MPaBOM M JICBOM 4YacCTSIX MOJYYEHHOTO paBEHCTBA, OyaeM
UMETh CUCTEMY M3 JIBYX YpaBHEHHIA:
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{2A0+1180—3A0—4Bo+6uA0+3BO+5AO:5,z,LLL

DA;HOB,=5;i

OTKYyJa HaXxO0uM, 4TO

AOZBOZ%,ﬁyql(x]Z%ezx(cosx+sinx)

—X
Janee moacTapisieM QYHKIUIO fo(x) = Dyxe

! —X " —X " —X
yqz(x]z D,e ‘—x+1],yq2(x)=D0e (x—2),y”2(x)=Doe (B—X]
B MCXOJIHOE YpaBHEHHE C MPaBOM 4acThio paBHOU 4e™. COKpaTUB Ha e, MOJy4YUM PABEHCTBO
8Dy=4, T0 ectb Dy = %5, cnemoBaTeaIbHO

" €€ IIPOU3BOJHBIC!

y (x):lxefx
y2 h)

Takum 00pa3om, 4acTHOE pELIEHHE HCXOAHOIO YPAaBHEHMs 3allUIIEM B BHJE CyMMBbI JIByX
YaCTHBIX PEILICHUH, 1 OKOHYATEIbHO OHO OYyJIeT UMETh BU:

— _1 2x . 1 —x
yq(X)—yql(Xquz(x)—Ze (cosx+51nx)+§xe

A

2 " '
Hpumep 15. Haiitu pemenne ypasuenns: X Y —Xy +y=0
de _1_

A Tlonaras X =e' wm  =Inx , HaliieM dx x
BeluncivM Opou3BOHBIE TI0 HOBOM MEpEMEHHOMN f, 0003HAYMB TOUKaMu AuQQepeHIupoBaHue
o ¢:
Ly _dyde _dy
dx dt dx dt
d | .dt_d

YT T d

i yetlet=ly-yle

v

Hoxcrasus  J») B ucxomHOe ypaBHEHHUE, TOTYYHM
2t —2t{ . . t —t o . .
e’e M y—yl-eey+y=0, wm {y-2y+y=0¢

CreloBaTeIbHO, MBI TONYYMIIH OJHOPOJHOE JHHEHOe ypaBHeHHe. Ero XapakTepHcTHYecKoe

2 _ = = o
ypasenne A —2A+1=0  pyeer kopuu A=4=1 ITOCKOBKY KOPHHU JIEHCTBUTENIBHBIE 1
KpaTHBIE, C KPATHOCTBIO PAaBHOIi IBYM, TO 00lIee pelieHye OyaeT UMeTh BHI:
ylt)=[C +tC,)e!
Ilepeiins K mepeMeHHO X, OKOHYATEIBLHO II0JIy4UM 00LIee PEIeHHe UCXOJHOTO YPaBHEHHS
ylx|=(C+C, lnx)x A

Llpumep 16. HaiiTu penieHne ypaBHEHUS:
xzy —xy+y=coslnx

d _1_
=¢' t=Inx > dx x
A Tlomaras X=€¢ pm !— , HaiiIemM
Brruncnum mpou3BOHBIC 110 HOBOW MEpPEeMEHHOH f, 0003HauuB Toukamu auddepeHmpoBanue

11O 7.

y=ye L,y =ly—yle

—2t
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Moxcrasus J»J B ucxoanoe ypaBHEHHUE, TTOIYIUM

y—2y+y=cost (*)
DTO HEOAHOPOJHOE JIMHEWHOE YpaBHEHHE C MOCTOSHHBIMH Kodduimenramu OO1ee perieHne
COOTBETCTBYIOIIETO €My OJHOPOAHOIO ypaBHEHHUs (CM. npumep 36) UMEET BUJL

ylt)=[C +tC,)e!

a YaCTHOE PeLeHHE MOYKHO MOJIYYUTh METOI0M HEONPEIEIEHHBIX KO3((DUIIMEHTOB.
[Tockonpky mapaMeTpbl MpaBoOil YaCTH HEOJHOPOAHOIO ypaBHEHUS (*) paBHBI, COOTBETCTBEHHO,

a=0,B=1, ¢ = 0, Il = 0 u yucno (('H' lﬁ):lﬁ HE COBNAJACT HU C OJHHUM KOpPHEM
XapaKTepUCTUYECKOT0 ypaBHEeHHUsI, mo3Tomy s=0, u m = max(q,/)= 0. MUcxons u3 3Toro, Mo>xHo
BBIMHICATh BUJl ICKOMOT'O YaCTHOTO PELICHHUS:

y,|t|=A,cost+B,sint
t]

BBIqHCHI/IM HpOI/ISBO)IHBIe oT ‘y”
y,\t|]=—A,sint+B,cost,

y,lt|]=—A,cost—Bsint
U TIO/ICTAaBUB MX B ypaBHEHHE (*), MOIydnm
—2B,cost+2 A sint=cost

[IpupaBHsieM KO3(QPUIMEHTHI MPU OJAMHAKOBHIX (YHKIUSAX B MPaBOl M JIEBOM YacTAX 3TOro
ypaBHEHUS

1
—-2B,=1,»B,=——,
0 0 )
2A,=0,=A,=0.

CrnenoBatenbHO, YaCTHOE pellieHre ypaBHeHUs (*) uMeeT Bua

1
t|=—=sint
wi==gsine

a oOmiee penreHre ypaBHeHus (*) OyneT BBITISIIECTh Tak:
- (1
yo6wee(t)—(C1+tC2)e 5 sint |
Taxum o6paszom, oO1iee perieHrne HCXOAHOTO YpaBHEHUSI UMEET BU/I:

Y[X)Z(C1+C21nx)x—%sinlnx R

3.1.2. MeToguveckne MaTepHaJbl, ONpeAesiiOIIMe TPOoUeAYPbl OLEHUBAHUSA 3HAHHIA,
YMeHUii, HABBHIKOB M (MJIH) ONbITA [eATEJHLHOCTH B XO0Jde TEKYylIlero KOHTPOJIs
ycrneBaeMoCTH
YcTHBI 0TBET

Orenka 3HaHu# mpenmnonaraet nuddepeHpoBaHHBIA MOAXO0 K 00yJaromeMycs, y4eT
€ro MHIUBUIyIbHBIX CIOCOOHOCTEH, CTETIEHh YCBOCHHS M CUCTEMAaTH3allM OCHOBHBIX IMOHSATUN
U Kareropuii mo aucuuruiiHe. Kpome TOro, oleHUBaeTcss HE TOJNBKO TIIyOMHA 3HAHHMA
MOCTaBJICHHBIX BOMPOCOB, HO M yMEHHE HCIOJIb30BaTh B OTBETE MPAKTHUYECKUN MaTepHall.
OueHuBaeTcs KyJnbTypa peuu, BJIaJeHHEe HaBBIKAMUA OPATOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanus: mocneaoBaTeIbHOCTh, TTOJIHOTA, JIOTHYHOCTD U3JIOKEHUS, aHAITU3
pa3IMuYHBIX TOYEK 3pEHHs, CaMOCTOSTeIbHOEe O0000IIeHne MarepHuaia, HCIOIb30BaHUE
MPOECCHOHANIBHBIX TEPMUHOB, KYJbTypa PE4YH, HaBBIKHM OPaTOPCKOTO MCKyccTBa. M3noxeHue
MaTepuaia 0e3 pakTHuecKux OmboK.

OueHka «omauynO» CTABUTCA B Cllydae, KOrja MaTepHall W3JIaracTcsli MCUYEPIIBIBAIOIIIE,
MOCJIEI0BATEIbHO, TPAMOTHO W JIOTMYECKH CTPOMHO, MPH 3TOM PACKPBIBAIOTCS HE TOJIBKO
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OCHOBHBIE TIOHATHS, HO U aHAJIM3UPYIOTCS TOYKU 3PEHUS Pa3IUYHbIX aBTOpoB. OOydaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIO/IaeT KYJIbTYpy PeUH.

OrneHka «xopouioy CTaBUTCS, €Cly 00y4arolIUicsl TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYEeCKyro 0a3zy, HO IpPU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIIECTBEHHBIE IOTPEIIHOCTH.

Ouenka «ydogremseopumenbHoy CTaBUTCSA, €cClId OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM Marepuall, HO HE 3HAeT OTAEJIbHBIX JETaJeH, 0MyCKaeT HETOYHOCTH, HELOCTATOYHO
MpaBWiIbHbIE (OPMYIHMPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAJIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

OneHka «HeyoosnemeopumenbHoy CTaBUTCS, €ClIM OOydalolMHCS He OTBeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

Keiichl (cuTyanuu v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyuyaromuiics JODKEH YMETh BBIJIEIMTH OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3a/]ayu,
KOTOpbIe TPeOYIOT aHaIM3a U CIyXKaT YCIOBUSAMHU perieHus. VcXoast U3 MOCTaBIEHHOTO BOIpoOca
B 3ajJlaye, MONBITaThCS MAKCHMaJIbHO TOYHO OINPEAETUTh MPOOJIEMY U COOTBETCTBEHHO PEIIUTH
ee.

3amaun MOTYT pelaThCcsl YCTHO W/WIKM MUCbMEHHO. [Ipu pemeHun 3a1ad TakkKe Ba)kKHO
NpaBWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCHI, HayMHas ¢ Oojee OOIMMX U, KOHYAs
YaCTHBIMH.

Kpumepuu oyenusanus — o1jeHKa yUUTBIBAET METOJbI U CPEJICTBA, UCIIOJIb30BAHHBIE TIPU
pELIeHNU CUTYallMOHHOM, MpoOIeMHOMN 3aJauu.

OneHka «omauyHO» CTaBUTCS B Cilydae, KOTJa OOyYaroLIMiics BBINOJIHWUI 3a/1aHUE
(pemmn 3amady), UCTIONB3YS B MOJHOM 00bEME TEOPETUUYECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKH,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusl.

Onenka «xopouwto» CTaBUTCS, €clii 00y4YaroLIUICS B 11€JIOM BBINIOJIHUI BCe TpeOOBaHUS,
HO HE COBCEM YETKO OIPEIENsIeTCs ONopa Ha TEOPETUUYECKUE TIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YyHOU JUTEepaType Mo JAHHOMY BOIIPOCY.

OreHka «yooeremeopumenbHoy CTaBUTCA, €CIIM 00YUaIOIIUIiCs MOKa3al MOJ0KUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PELICHUS 3a1a4u.

OneHka «Hey0o61emeopumenbHoy CTaBUTCS, €CIU OOyJaroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUs.

TecrupoBanue

SBasieTcss OAHMM U3 CPEACTB KOHTPOJIS 3HAHMW OOyYaroIIMXCsl MO JAMCHUILUIMHE
(Monymi0).

Kpumepuu oyenueanus — npaBUIIbHBIN OTBET Ha BOIIPOC

OueHka «omauyH0» CTAaBUTCA B Cllydae, eclu NpaBuiibHO BbIOIHEHO 90-100% 3aganuil.

OrneHKa «xopouto» CTaBUTCA, €CITU TIPABUIIHLHO BBITTOTHEHO 70-89% 3amanuid.

OneHka «yoognemeopumenbHoy CTaBUTCS B CiIydae, €CIIM MPaBUIbHO BBINOIHEHO 50-
69% 3amaHuii.

OneHka «HeyoosnemseopumenbHoy CTABUTCS, €CIM MPAaBWIBHO BBINOJHEHO MeHee 50%
3aJaHuH.

3.2. OueHo4HbIe MAaTEPHAJIbI JIs1 IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluH
3.2.1. Kpurepuu OLeHKH pe3yJIbTaTOB 00YUYEHHUs 110 TUCHHUILIMHE (MOLYJII0)

MIxana PesyabTaTsl
Iloxa3aTenn oneHMBaHMS Pe3yIbTATOB 00yYeHHA
OLICHHBaHHS o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIEA0BATEIBHO M TPAMOTHO €T0 M3JIaraeT, ONUpasich Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTEMHBIX HAay4HBIX 3HAHWH JellaeT KBaIM(UIMPOBaHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics yMeeT CaMOCTOSITENIbHO M IPAaBUJIBHO peliath y4eOHO-
npodeccHoHaNbHbIE  3aJa4d WM 33JaHus, YBEPEHHO, JIOTMYHO,
HOCJIEJIOBATENBHO U apIYMEHTHPOBAHO U3JIaraTh CBOE pelIeHHE, NCIIONbB3Ys
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Hay4HBIE TIOHATHS, CChIIAsiCh HA HOPMAaTHBHYIO 0a3y.

Brnaneer:

- o0ydaromuiicss BIaAeeT paluOHAIbHBIMUA METOJAaMHU (C HCIIOJIb30BAHHEM
panMoOHANBHBIX METOAMK) PELICHHUS CIOXKHBIX NPO(eCcCHOHATBHBIX 3ajad,
MPEICTABICHHBIX ACIOBBIMU UTPAMH, KEMCaMU H T.1.;

IIpu pemierny NpoIeMOHCTPUPOBAI HABBIKU

- BBIJICJICHUS [JIaBHOIO,

- CBA3KOH TEOPETHUECKUX IOJOKEHUH ¢ TpeOOBAaHHSIMU PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0’KEHHS MBICIIEH B JIOTHYECKOH MOCIEI0BATENIBHOCTH,

- CaMOCTOATENBHOTO aHauu3a (aKThbl, COOBITHI, SIBICHUH, IPOLECCOB B UX
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHH.

XOPO1IO

3HaeT:

- 00y4YarolMiAicsi TBEpIO YCBOWJI MarepHal, JOCTaTOYHO TPaMOTHO ero
M3Jaraer, Onupasch Ha 3HaHUSI OCHOBHOHN M JOTIOJTHUTENILHOM JIUTEpaTyphl,
- 3arpynHsercss B (OpPMYJIMPOBAHMM KBaJIH(UIIMPOBAHHBIX BBIBOJIOB U
000011IeHNI, omepupyeT KaTeropusiMH U TOHATHUSMH, HO HE BCernaa
NPaBHJILHO UX BEPUPHULIUPYET.

VYmMmeer:

- O0y4aIOIIHUIiCs YMEET CaMOCTOSTEIbHO M B OCHOBHOM MPaBUIILHO PELIATh
yueOHO-TIpo)ecCHOHANIbHBIC 33/1a4d WM 33/IaHHs, YBEPEHHO, IJIOTHYHO,
MOCIICIOBATEIPHO ¥ apTyMEHTHPOBAHO H3JIaraTh CBOC PCIICHHE, HE B
TIOJTHOW Mepe HCIONB3ys HAYYHBIC MMOHSATHS M CCHUIKM Ha HOPMATHBHYIO
6azy.

Bnaneer:

- oOydaromuiicsi B 1€JIOM BJIaJIeeT PallMOHAILHBIMU METOJaMU PEIICHUS
CIIO’KHBIX TIPO(ECCHOHANBHBIX 33/1a4, MTPEICTaBICHHBIX JICTOBBIMI UTPAMU,
KelcaMH 1 T.JI.;

I[Ipu permeHun CcMOr TPOJESMOHCTPHUPOBATH TOCTATOYHOCTH, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIJICJICHHMS TJIABHOTO,

- U3JI0JKEHUS MBICIICH B JJOTHYECKOM IOCIIEI0BATEILHOCTH,

- CBSA3KH TEOPETHYECKHUX IIOJIOKEHUH ¢ TpeOOBaHMAMHU PYKOBOMASAIINX
JIOKYMEHTOB,

- CaMOCTOATENBHOTO aHaNM3a (aKThl, COOBITHI, SABICHUH, IPOIIECCOB B HX
B3aMMOCBS3HU M TUAICKTHUECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3HaeT:

- 00yJaromuiicss OpUCHTUPYETCS B MaTepHaie, OJHAKO 3aTPYIHSACTCS B €ro
H3JI0KEHHH;

- TIOKa3bIBaeT HEIOCTAaTOYHOCTh 3HAHWM OCHOBHOW M JOIOJHHTCILHOU
JUTEPaTYPHI;

- cnabo apryMeHTUPYET HayYHBIE TTOJIOKEHHUS;

- IPaKTHYECKU He CrocoOeH c(hOpMyITHPOBaTh BBIBOJIBI H 0000IIEHHS;

- YaCTHYHO BJIAJIEET CUCTEMOM TMOHITHI.

YmMmeer:

- 00yJaromuiicss B OCHOBHOM yMEET PEeIInTh y4eOHO-TIpodecCHOHATBHYIO
3ajjady WIM 33/laHHe, HO JIOITyCKaeT OIMOKH, c1a00 apryMeHTHPYET CBOE
peleHne, He0CTaTOYHO HCIOJB3YeT HAay4YHBIC MOHSTUS M PYKOBOJSINIHE
JOKYMCHTBI.

Bnaneer:

- oOyuyarommuiicss BIagceT HEKOTOPBHIMH PAIMOHAIBHBIMH  METOIaMU
peLIeHUs]  CJIOXKHBIX  MPO(PECCHOHANBHBIX  33[a4, IPEACTABICHHBIX
JICIIOBBIMH MT'PaMH, KeHCaMu U T.1.;

[pu pelieHn MPOAEMOHCTPUPOBAI HEIOCTATOYHOCTh HABBIKOB

- BBIJIEJICHHUS TJIABHOTO,

- U3JI0KEHHMSI MBICIIEH B JIOTHYECKOH TOCIeI0BATEIbHOCTH,

- CBS3KH TEOPETUYCCKHX IOJIOKCHUN C TPEOOBAHHUSIMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSATENILHOTO aHan3a (haKThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aMMOCBSI3H U JHAICKTHICCKOM Pa3BUTHH.

HEYJIOBJIETBO-
PUTEJIBHO

3Haer:

- oOy4aronuiicss He yCBOWII 3HAUNTENIFHON YaCTH MaTepHaa,;

- HE MOXET apTyMEHTHUPOBATh HAY4YHBIC ITOJIOKEHHS;

- He GOPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;
- He BJIaJieeT CUCTEMOMN TOHSATHH.

YmMmeer:

obyuwaromuiicss He TOKa3al YMCHHE pellaTh y4eOHO-IPO(ECCHOHATBHYIO
3a1a4y WM 3aJlaHue.

Brnaneer:

HC BBIIIOJIHCHBI T]Z)C6OBaHI/IH, IPpEABABIIACMBIC K HaBbIKaAM, OLICHHBACMBbIM
KYAOBJICTBOPUTCIILHO».
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3.2.2. KoHTpOJIbHBIC 3aaHUs H/WJIH HHbIe MAaTepHaJbI 1JIsl IPOBEACeHHUS NMPOMEKYTOYHOH
arrecTanuu
Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BApMAHThI TECTA)

1.

e A ol

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

21

BekTops! 1 AeMCTBUS ¢ HUMU.

JInnentHOE IPOCTPAHCTBO.

Marpuiibl 1 1€MCTBUS C HUIMU.

Onpenenureny: NOHATUE, CBONCTBA, IPUMEHEHHE.

CucteMbl TMHENHBIX YPAaBHEHUI: TOHATHE, BUBI, METO/IBI PEIICHUMN.
JIuHeliHbIE OnepaTophl U AEUCTBUSA C HUMU.

KBanpatuunbie popMbl: MOHSTHS U BUJIBL.

JInHuM Ha MII0CKOCTH.

KpuBbie BTOporo nopsijika: noHsTye, BUbl, IpeoOpazoBaHusl.
IIpsiMbI€ JINHUK U TTIOCKOCTH B IIPOCTPAHCTBE.

[IpakTrnueckoe 3aHsaTHE

MHOX€ECTBO: IOHATHE, BUBI, ONIEpALlUU HAJl HUMU.

OYyHKIUU: TOHATUE, BUJBI, IPUMEHEHNE.

Ilepenensl: onpenencHue, BUABL, IPUMEHEHUE.

HenpepriBHOCTH QyHKIIMH: OlIpesiesieHre, CBOICTBA, IPUMEHEHHUE.
[Tpon3BoHas GyHKIUH: ONpeeNieHre, CBOUCTBA, TPUMEHEHHUS.
CgoiicTBa nuddepeHupyemMbix GyHKIMN: OCHOBHbIE TEOPHH U MTPaBUIIA.
HccnenoBanue QyHKIMIA ¢ TOMOLIBIO MIEPBON MPOU3BOTHOM.
Uccnenoanue GyHKINN ¢ TOMOIIBIO BTOPOH TTPOU3BOTHOM.
Meroasl HHTErpUPOBAHUS.

. UnTerpupoBanue palmoHaIbHBIX Apo0ei.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

WuTerpupoBanie UPpalMOHAIBHBIX (YHKIUI.

WuTerpupoBanue TpUroHOMETPUUECKUX (DYHKIIUH.
OnpeneneHHblil HHTErpai: NOHATUE, CBONCTBA, IPUMEHEHHE.
HecoOcTBeHHbIe HHTETpalIbl: OHATUE, BU/IbI, CBONCTBA

BekTops! U AEUCTBUSA ¢ HUMU.

JInHeitHOe TPOCTPAHCTBO.

Martpuisl U J€UCTBUSA C HUMH.

Onpenenureny: NOHIATHE, CBOWCTBA, IPUMEHEHHE.

Cucrembl TMHEVHBIX YPaBHEHUI: TOHITHE, BUBI, METO/bI PEILICHUI.
JInneliHbIe onepaTophl U IEUCTBUS C HUMU.

KBanpatuunbie GOpMbI: TOHATHS U BUJBI.

JInHnM Ha MII0CKOCTH.

KpuBsle BTOpoOro nopsaka: NoHsATHe, BUAbI, TpeoOpa3oBaHusl.
[IpsiMbIe JINHUM U TTTIOCKOCTH B IPOCTPAHCTBE.

IIpaxTrueckoe 3aHsATHE

MHOX€eCTBO: OHSTHE, BUJIBI, OTIEPALlN HAJl HUMHU.

QDyHKIUU: TOHATUE, BU/BI, IPUMEHEHUE.

[lepenensl: onpeneneHne, BUAbL, IPUMEHEHUE.

HenpepbiBHOCT yHKIIMM: ONpeeseHne, CBOICTBA, MPUMEHEHHE.
[IpousBoaHas GyHKIMH: ONpe/ielieHne, CBOMCTBA, TPUMEHEHUS.
CoiictBa nuddepeHuupyemMbIx (yHKIIMNA: OCHOBHBIE TEOPUH U TIPABUIIA.
UccnenoBanue GyHKINA ¢ TOMOIIBIO TIEPBOM MPOU3BOTHOM.
HccnenoBanue (yHKIMNA C TTOMOIIBIO BTOPOH MPOU3BOIHOM.
Metonabl HHTErpUPOBAHUS.

WHTerpupoBanue panuoHaIbHBIX ApoOeil.

WuTerpupoBanue uppanoHaibHbIX (YHKINHN.

WHuTerpupoBanie TPUrOHOMETPUYECKUX (YHKIUH.
OnpeneneHHbld UHTETPaAJl: MOHITHE, CBOMCTBA, IPUMEHEHHE.
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50. HecoOGcTBEeHHBIE UHTETPAJIBI: TIOHSTHE, BU/IbI, CBOWCTBA
51. @yHKIMSA MHOTHX [IEPEMEHHBIX: IIOHATHE, CBOMCTBA, IPUMEHEHUE.
52. YacTHble NpUpALLEHUS ¥ YACTHBIE IPOU3BOAHbIE: TIOHATHE U CBOWCTBA.
53. TlonHble npupalleHus U NOIHbINA AU pepeHnan: MoHITHE U CBONCTBO.
54. DKCTpeMyM: MOHSATHE U CBOMCTBA.
55. luddepennmanbabie YpaBHSHUS MIEPBOTO MOPSAKA: TIOHSATHE, CBOMNCTBA, TPUMEHEHUSI.
56. Iuddepennunanbaple ypaBHEHUsT BTOPOTO U BBICIIETO IMOPSIAKOB: MOHSATHE, CBOWCTBA,
MIPUMEHEHUE.
57. Pa3HOCTHBIE YpaBHEHUS: IIOHATHE, CBOMCTBA, IPUMEHEHMUE.
58. UncnoBele pslpl: IOHATHE, CBOKWCTBA, IPUMEHEHNE.
59. ®yHKIMOHAIBHBIE PSAABL: IOHATHE. CBOWCTBA, IPUMEHEHHUE.
60. Paner Tolinopa n MakiiopeHa: onpezesieHie, CBOMCTBa, IPUMEHEHHE.
TexkcTbl NPo0JIEeMHO-AHATUTHYECKUX U (MJIH) PAKTHYECKUX y4eOHO-NPOo(decCHOHAIBHBIX
3aga4
1.BeIuMCInTh ONpeneauTeNs:

by
4 p,
2. Peunth ypaBHEHHE:
X p, =6
py pylx+1)
3.IIpoBepuTh CylIECTBOBAHNE U BBIYUCIUTH OOPATHYIO MAaTPHUILy JJIsi MAaTPUIIBL:
P, Ps
A= 12 P

4. PemHTL CUCTEMY JIMHEWHBIX YpaBHEHHUH 1o ¢hopmyiam Kpamepa:

\px Nt

5. Haiitu coOOCTBEHHBIE 3HAUECHUS MaTpUIIbL:
P, Dj
2 p,

A=
6.CocTaBuTh ypaBHEHHE TpaeKTOpuu Toukd M (X; y), KOTOpasi pyu CBOEM JIBUKEHUH OCTaeTCs
BIBOE Omrke K Touke A(—1;—1), yem k Touke B(—4;—4).

7.]lano ypasuenue: y> — 2x + 4y + 2 = 0. BoIsscHUTB, KaKyl0 KPHBYIO BTOPOTO MOpSAKA OHA
OIMCBIBACT.

8.I1apabona ¢ BepIIMHOI B Havaje KOOPAMHAT MPOXOIUT depe3 Touky A(2;8) u cummeTpuyHa
otHOocuTenbHO ocu Oy. Hanmcate ee ypaBHEHHE.

9. [ns upsimMou P X+p,y=p,=0 . a) TMPOBECTH TEPICHIUKYJSIPHYIO € MpsMyto,
npoxojsiyto yepe3 Touky (20; —18) u 3aHI/IcaTB ee ypaBHEHHE, 0) OMpeAeIuTh KOOPAUHATHI

TOYKH TIEPECEUCHHUS JTAHHOM MIPAMOH C MPSIMOH P>X— Py +Pps=0

10. {anst nBa muoxxkectBa: A = {-1,0,3,5} uB={-3, 1,0, 7, 9}. HaI/ITHAUB ANB,A\B, B\
A.

11. Onpenenuts HHTEPBAIBI MOHOTOHHOCTH f(X) = X® -9x* +15x +1.

) —
12. Hanucatb ypaBHEHUE KacaTeJ‘IBHGOI/I K KpHI ,, B B TOUKE Xo =-1
X

lim|1+—
13. BeryncauTs npejen X2« X
14. Haiitu o6nacte onpenenenus GyHkuuu z = 2In(xy).

15. Haittu npousBoanyro ¢pyrkime/ (x) = sin(5x + 3)
e

x 33
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16. Haiiti mpou3BoHy0 (pyHKIIHH
17. Haiitu nuddepenunan (byHKI_IIy:arcrg‘/'; B TOUKE X = 1.
18.Haiitu BTOpyo npou3BoaHyo GpyHkiuu e B Touke x = 0.
2
19.Yemy paBHa nepBooOpa3Has (I)yHKul-"/ (-" +1) ?
20. Beruncnute uHTErpal _|1 x*dx
plnx
21. Beruucnuth uHTErpan | —dx
X

22. BBIUMCIUTH UHTETPA. | 11sin xdx

23. Beluncaurs YaCTHbIE NPOU3BOIHbIC MIEPBOTO ¥ BTOPOTO MOPsIIKA I (PyHKIMH Z
— 3 2 2
=X"-2xy "ty .
24. Haiitu sxcTpeMyM QyHKIMU Z=Xy(2—-X—Y ).
2 2
25. Jlns pynxiup# =% + 327 —4x)2 B Touke K(3,1,1) Haiiti rpagneHt.
26. Haiiti nomssiit auddepennman GpyHki € B Touke M (1,1).

27. Haittu o01uuit uaterpan nuddepeHnuaibHbIX ypaBHEHUH]:

a) tgxsin® ydx +cos® xctgydy =0. 6) Af1+ ¥ dx— 2+ 1+ x°dy=0

28. [IpoMHTErprpOBaTh ypaBHEHUE Y’ = Xy + Xy’ HpH HadalbHOM yciosuu y(0) = 2
29. Petuth nuddepeHnatbHble YPaBHCHUS:

a) y=x"+y 0) ycosx+ ysinx =1

30. Pemuth ypaBHEHUE
(2xy +3y*)dx + (x* +6xp =3y )dy = 0
® OS2 n

31. OnpenenuTh CXOAUTCS JIW TaHHBIN P. Eln—: .Eciu cxoautcs, ykas3aTh 10 KakomMy
MPU3HAKY CXOIUMOCTH.
32. Pasnoxuth QyHKIMIO y(X) = cos(x’) B pax Makiopena.
3.2.3. MeTroanueckue MaTepHasbl, OINpeAesOIMUe MPOneAypPbl OLCHHMBAHUS 3HAHWIA,
YMeHHH, HABBIKOB B X0/1¢ IPOMEKYTOYHOI aTTecTAlMU

Ilpouenypa oneHuBaHusi 3HAHUH (YCTHBIH OTBET)
[Ipenen anurensHOCTU 10 MuHYyT
IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 2 Bompoca
ITocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB n3 | CiydaiiHas
KaXXJ0I0 pazacia
Kpurepruu onenkn - TpeOyeMBIii 00bEM U CTPYKTYpa
- U3JI0KeHHe MaTeprana 6e3 (pakTHIecKuX OmuOoK
- JIOT'MKa U3JI0KCHUA
- UCIIOJIB30BAaHUC COOTBCTCTByIOH.[eﬁ TEPMHUHOJIOTUN
- CTHUJIb pCUM U KYJIbTypa pCUu
- 1oA00p NPUMEPOB MX HAYYHOW JINTEPATYPHI U MPAKTUKU

«5» ecin TpeOOBaHHUS K OTBETY BBHIIIOJHEHEI B ITOJTHOM 00beMe

«4» ecim B IICJIOM BBIIIOJHEHBI TpPeOOBaHWSA K OTBETY, OJHAKO €CThb
HeOOJIBIIHE HETOYHOCTH B M3JI0KCHHH HEKOTOPBIX BOIIPOCOB

«3» ecm TpeOOBaHUS BBITOTHEHBI YACTHYHO — HE BBIAEPKAaH 00BEM, €CTh

Q)aKTH‘ICCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHUKa H3JI0KCHUA,
HEAOCTATOYHO MCHOJIB3YCTCSA COOTBCTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa ounmeHMBaHMs YMEHHIl M HABBIKOB (pellleHHe NMPOOJEMHO-AHAJINTHYECKHX H
NMPAKTHYECKUX Y4eOHO-TIPO(eCCHOHATBHBIX 32/1a4)
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IIpennaraemoe KOJUYECTBO 3aJIlaHUN 1

ITocemoBaTenbHOCTD BRIOOPKH Crydaiinas

Kpurepun onenku: - BBIJICJICHUE 1 TIOHUMaHHUEe MPoOIIeMbI

- yMeHHe 0000111aTh, CONOCTABISAT PA3IMYHbBIC TOUKH 3PESHHS

- IOJTHOTA UCIOJIb30BAHUS ICTOUHUKOB

- HalM4Me aBTOPCKOM MO3UINH

- COOTBETCTBHE OTBETA IIOCTABIEHHOMY BOIIPOCY

- HCIOJB30BaHWE COIMAIBLHOTO oOmbiTa, MarepuanoB CMU,
CTaTUCTUYECKUX JaHHBIX

- TOTUYIHOCTD U3JIOKCHUS

- YMEHHE c/eaTh KBUTN(PHINPOBAHHBIEC BHIBOABI M 0000IIEHNUS C
TOYKH 3pEHUS pelIeHus! Mpo(ecCHOHANBHBIX 33/1a4

- YMEHUE NPUBECTU IpUMEP

- OTIOpa Ha TEOPETUYECKUE TTOT0KEHUS

- BJIJICHHE COOTBETCTBYIOIIEH TEPMUHOIOTHEN

«5» ecaun TpeOOBaHHUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnn B [EJIOM BBINOJHEHBl TpeOOBaHUS K OTBETY, OJHAKO €CTh
HEOOJBIINE HETOYHOCTH B M3JI0XKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynusiercs B (OPMYJIMPOBaHMHM  KBaIM(HULINPOBAHHBIX
BBIBOZOB 1 00001IEHUI

«3» ecin TpeOOBaHMUS BBIITOJHEHBI YACTHYHO — IBITAETCS 000CHOBATH CBOIO
TOYKY 3pEHHUs,, OJHAKO Cclab0 apryMeHTUpyeT HayuHble
MOJIOKEHHS, TPAKTUYECKH HE CIIOCOOEH  CaMOCTOSITEIFHO
c(hopMyIHpPOBATh BHIBOABI M OO0OOIIEHHS, HE BHIUT CBA3b C
ipodecCHOHANBHOM JIESITEIbHOCTBIO

4. YueOHO-MeTOAMYECKOE M MATEPHAJBHO-TeXHHYECKOe olOecneyeHHe JUCHHUILIMHBI
(Mony.Jist)
4.1. DJIeKTPOHHBIE y4eOHbIC H3IAHUSA

1. boromonoB, H.B. Marematuka: yueOHuk 11 By3oB/ H. B. boromosnos,

I1. K. Camoiinenko. — 5-e¢ u3a., mepepad. u gom. — Mocksa : M3parensctBo FOpaiir,
2023. — 401 c. — (Beicmee o6pazoBanue). — ISBN 978-5-534-07001-9. — Texkcer :
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  IOpaiir  [caiitr]. —  URL:

https://urait.ru/bcode/510750.
2. Mauymuc, B.B. Breicmas wmaremaTtuka: ydeOHOe mocobue i BY30B /

B. B. Mauynuc. — 5-¢ wu3n., mepepad. u gom. — Mocksa : M3narensctBo IOpaiit,
2023. — 306 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-01277-4. — TekcT :
anekTpoHHbii  //  OOpasoBarenvHas 1atgopma FOpait [caiit]. —  URL:

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

3. Illunaues, B. C. Beicmas matemaruka. [lonubiii kypc B 2 T. Tom 1 : yueOHUK uis
By30B / B. C. Illunayes ; nox penakuuei A. H. Tuxonosa. — 4-e u3z., ucnp. u J0I. —
Mocksa : WMzpatensctBo [Opaiir, 2023. — 248 c.— (Bricmee oOpa3zoBanue). —
ISBN 978-5-534-07889-3. — Tekct : snexTponHslii // OOpa3oBarenbHas miaatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513025.

4. Ilunaues, B. C. Beicmas maremaruka. Ilonssiii kypc B 2 1. Tom 2 : yueOHMK s
By30B / B. C. llunaues ; nox penakuueii A. H. Tuxonoa. — 4-e u3a., ucnp. u J0I. —
MockBa : WMzmarensctBo HOpaiit, 2023. — 305c.— (Briciee oOpa3oBanHue). —
ISBN 978-5-534-07891-6. — Tekct : anexkrponnsiii // OOpa3oBaTenbHas Iuatdopma
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/513026.

4.2. DyieKTpOHHBIEe 00pa3oBaTe/IbHbIE Pecypchl

1. Dnextponnas 6ubmuoreunas cuctema «IBC IOPAUMT» Biblio-onlineru (3BC
«tOpaitt») [Dnextponnsiii pecype]. — URL: https://urait.ru/.

2. DOnextpoHHO-OnONMMOTeyHas cuctema ZNANIUM [Dnextponnsii pecypc]. — URL:
https://znanium.com/.

3. DnexTtpoHHas OubOnuoreuHas cucrema «KoHCynbTaHT cTyAeHTa» [DIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
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4. e-Library.ru: Hayunas »snexTpoHHas Oubnmnoreka [DnexkrtponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHast 6ubnuoreka «KubepJlennnka» [Dnextponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Uundopmannonnas cucrema «EanHoe OKHO JoCTyma K 0Opa3oBaTelIbHBIM pecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepa’bHbIl LEHTp HH(YOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAJIbLHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CIIPABOYHbIE
CHCTEMBI

OOyuaromuMess  obecrieueH J0CTyn (yAaJd€HHBIA JOCTYIN) K HHD)KE CIETYIOUUM
COBPEMEHHBIM Tpo(decCHOHAIBHBIM 0a3aM JTaHHBIX W WH(QOPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm u »SHUMKIONEAMM Ha Akagemuke [OnextpoHHsli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmanmoHHO-ipaBoBOro obecreueHus «lapanT» [DIeKTpOHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PacCHpPOCTPAHAEMOr0 MPOrpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/ACTBA
1. JluueHsnoHHoe mporpaMMHOE oOecreyeHue: oOnepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHsieMOe TIpOrpaMMHOE oOOecTieueHne: CBOOOIHBIC TMAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. Ilporpammuoe oOecriedeHHe OTEUYECTBEHHOTO TPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM nepuoanueckuid cnpaBoyHuK «Cucrema 'APAHTY),
obpasoBarenpHast miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 3/1eKTPOHHO-OHOIHOTE Has CHUCTEMa
ZNANIUM, snextponnast budnuoreunas cucreMa « KOHCYnbTaHT CTyZeHTay.
4.5. O0opynoBaHue U TeXHUYECKHE CPeICTBA 00yYeHHs

Jns peanmzanuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU  JUIS
NPOBECHUST Y4YeOHBIX 3aHATUH, KOTOpPbIE OCHAILICHbI OOOPYIOBaHHEM U TEXHHUYECKUMHU
cpeacTBaMu OOy4YCHHs, U TIOMEIICHUS ISl CaMOCTOSITEIbHOW pabOThl 00yJaromuxcsi, KOTOphIe
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUYEHUS K ceTH «VIHTepHeT» u
oOecrieueHbl JIOCTYNIOM B DJEKTPOHHYI HWH(OpPMAIMOHHO-00pa3oBaTenbHyo cpeny PXTY
uM. /.. MenzaeneeBa. JlonyckaeTcs 3aMeHa 000pyA0BaHUsl €r0 BUPTYyaJIbHBIMU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OcCHaLICHHOCTb Y4eOHBIX AyANTOPHI JUISl IPOBEICHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHbIX 3aHATUI ¥ MOMeLIeHUH JJIsl CAMOCTOSITeIbHOMI
NMOMeLIeHMI JJIsl CAMOCTOSITeJILHOM padoThI 000pYy10BAHMEM M TeXHHYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
Y4yeOHbIE  ayquTOpMM  JUIA  TPOBEACHHS | YueOHas ayAWTOpHs YKOMIUIEKTOBAaHA CHELHHAIM3MPOBaHHON
yuEOHBIX 3aHITHH MeOelNplo, OTBEYAOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, O0OPYNOBAaHHEM M TEXHWYECKUMH CPEIICTBAMH
00y4eHus (MOOMIIBHOE MYJBTUMEIUHHOES 000PYIOBAHHE).
[Tomemnienune 1t caMOCTOSITENEHON paboThI ITomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEHHs K cetd «MHTepHer» U
obecrieyeHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MengeneeBa u K
3bC.

* HoMmep KOHKPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PaCHHCAHWUU YUCOHBIX 3aHATHI H
pacnucaHuy IPOMEXYTOYHON aTTeCTalnH.
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