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

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH

MATCMaTUYCCKHUC,
C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3a1a4d cBoOeH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:xaHue HHIUKATOPAa KOMIETeHIIUU
KOMIIeTeHIINU KOMIeTeHIINI
IK-1 IK-1.1 IIpumensieT 3HaHUS OCHOB MAaTEMATUKM, MPUMEHSIET MaTeMaTHYECKUN

anmapar, METOJbl MaTeMaTH4YeCKOro aHallu3a W MOJACIUPOBAaHUS MpHU
pemeHnH 3a1a4d npodecCHoHAIFHON IeSATEIIEHOCTH

1.3. Pe3yabTaThl 00y4eHusI 10 AUCUMILIMHE (MOYJII0)
Leab wu3yyeHMs IUCHMIUVIMHBI (MOAYJas1) — (QOPMHUPOBAHHUE MATEMATUYECKOH KYJIbTYpPbI
CTYICHTOB, OBJIQJICHHE COBPEMEHHBIM  allapaTtoM MaTeMaTHUK{d Uil JalibHEHIIero
UCTOJNB30BaHUSI B JIPYIMX 00JacTAX eCTECTBEHHOHAYYHOTO 3HAaHUS U JUCIMIUIMHAX
€CTECTBEHHOHAYYHOTO COJIep>KaHus, MOArOTOBKA K M3YYEHHIO U IMPUMEHEHUI0 MaTeMaTUYeCKUX
METO/IOB B MPO(ECCHOHATBHON NIeATENBHOCTH, K CAMOCTOSTEIbHOMY H3YyUEHHIO TEX pa3/ielioB
MaTeMaTHKH, KOTOpble MOTyT TMOTpeOOBaThCsl  JOMOJHUTENBHO B  IPAKTHYECKOH U
UCCIIeIOBAaTENbCKOW  paboTe; (OpMHPOBAHME HABBIKOB HCIOJIB30BAHUS MAaTEMAaTUYECKUX
METOJIOB U OCHOB MaT€MaTH4E€CKOI'0 MOJEIMPOBAHNUS B MPAKTUYECKON 1eATEeIbHOCTH U HAyYHOU
pabore.
B pe3ynbraTe u3yueHus: AUCUUIUIMHBI (MOIYJIs ) 00yYaromuiics T0KeH
3HATh:
® [IpUEeMbI UCCIIEIOBaHMS U PEIIeHUs] MaTeMaTUYecK (popMann30BaHHBIX 3a/]a4;
® MaTeMaTHYeCKHUEe METOMbI, MCIOJIb3yeMble Jsi cOopa, oOpaboTKM M aHaiM3a JAaHHBIX,
HEOOXOIMMBIX JUIs PEIICHHUS OCTaBICHHBIX SKOHOMUYECKUX 3a]1a4;
yMeThb:
e BHIOMpaTh pecypchl Ui TOWCKAa WHPOpPMAlWU, HEOOXOAMMON JUIi pelIeHHUs
IIOCTaBJICHHOM 3a7auH;
® HaXOJUTh, KPUTUUYECKU aHAIU3UPOBATH, COMOCTABIIATh, CUCTEMAaTU3UPOBATh U 0000IIaTh
OoOHapy>KEeHHYI0 HH(POPMAINIO, HEOOXOAMMYIO JUIsl pellieHHs TOCTABICHHOW 3aJ1auu;
® BBIIBIATH CHCTEMHBIE CBSI3M M OTHOLIGHUS MEXIY HU3yYaeMbIMH SIBICHUSMH,
nporeccaMu U/niu 00beKTaMU Ha OCHOBE MPUHSATOM Mapa urMel
® [IPUMEHATh MAaTEMAaTUYECKUE METOJIbI Ul PELICHUs IPAaKTUIECKUX 3aa4;
® CTPOUTh MaTe€MaTU4YEeCKHE MOJENU NMPHUKIATHBIX SKOHOMHYECKHX 3a/lad U HCCIIE0BATh

9TH MOACIIN,
BJIAJ1€Th:
® MCETOJAMH MATCMATHUYCCKOIO aHajJMu3a, JMHEWMHOW  ajr e6p51, MNPpUMCHACMBIMH B
O9KOHOMUKC,

® HaBBIKAMH TIPUMCHECHHS COBPEMEHHOTO MAaTEMAaTHYEeCKOTO HMHCTPYMEHTapus JJis
peIIeHNsT PKOHOMHUYECKUX 3a/1a4;

¢ MaTeMaTHYEeCKHMMH METOJAMH PEIICHUS THUIOBBIX OPraHU3alMOHHO-YIPaBICHUYESCKUX
3ajad4.



2. O0beM, CTPYKTYpa U coAepKaHue TUCHUIINHBI (MOLYJIs1)
2.1. O6beM qMCUMILTHHBI (MOYJIsT)

2.2. Tembl

Buowt yuebnoii pabomot Dopmut 00yueHus
Ounas
O0wmas TPyA0EMKOCTh: 3a4ETHbIC eIMHUIIBI/9achl 13/468
KonTakTHas pabora: 224
3aHATHS JIEKIIMOHHOTO THIIA 112
3aHATHS CEMUHAPCKOro THUIA 112
Koncyabranuu 0
IIpome:xyTouHast aTTecTalus 9K3aMEH, 3a4eT C
OLICHKOM
CamocrosiTesqibHast padota (CP) 244

(pa3aenibl) AMCHUNIHHBI

KOJIN4eCTBA 4acoB 1o ¢gopmamM 00pa3oBaTe/IbHOM AeSITeJIbHOCTH
Ounasa ¢hopma odyuenusn

(Moayns1) ¢ YyKa3aHMeM OTBEJIEHHOI0 Ha HHUX

Bujbl yueoHoii padoTsl (B yacax)
Ne | HaumeHoBaHme TeM KonraxTnas padora
3ansTus
n/n | (pazaenosn) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEKIIMOHHOT0 THIIA
J Hnbie 113 C JIP HUnbie

1. DIIeMEHTHl JTUHEHHOMI 14 0 14 0 0 0 30
areopsl

2. DJIEMEHTBI 14 0 14 0 0 0 30
AHATUTHIECKOMN
TCOMETPHUH

3. DJIIEMEHTBI 14 0 14 0 0 0 30
MaTeMaTH4YECKOTO
aHaju3a

4. Juddepenunansuoe 14 0 14 0 0 0 32
HMCUYUCIICHUE

5. NuTerpansaoe 14 0 14 0 0 0 30
HCUYUCICHUE

6. DYHKIIU 14 0 14 0 0 0 30
HECKOJIBKUX
MIEPEMCHHBIX

7. JuddepeHnmanbabie 14 0 14 0 0 0 30
u Pa3HOCTHBIC
YpaBHEHHSI

8. Paner 14 0 14 0 0 0 32

Ilpumeuanus:

JI — nexuum, [13 — npakruueckue 3anstus, C — cemunapsl, JIP — nab6opatopusie padorsl, CP — camocrositensHast

pabora.

2.3. Conepkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOe MO TemMaMm (pa3jesiaM) H
BHJIaM padoT

Coaep:xaHue JIEKIIMOHHOT0 Kypca

I‘D‘;')I HaumeHoBaHue Tem (pa3iesioB) Conepixane AeKUHOHHOrO Kypea
1. | DeMeHThI TMHEHHOH anreOph BexTops! u neiictBust ¢ HUMH. JInHeitHOe mpocTpancTBO. MaTpulibl 1
nerictBust ¢ HUMH. OTnpenenuTeny: TOHsITHE, CBOWCTBA, MPUMEHEHHE.
Cucrembl THHEHHBIX YPaBHEHUH: TIOHATHE, BUIBI, MCTOIBI PEIICHHIA.
JluHeiHBIe OmIepaToOphl M ISHWCTBUSA ¢ HUMH. KBampaTudaHsie GOpMBI:
TIOHSITHSI U BUJIBL
2. | DneMeHTHI aHanuTHueckod | Jluaum Ha ruiockoctd. KpuBble BTOpOro mopsika: MOHSTHE, BHUIBI,
reOMETPHUH nipeoOpaszoBanusl. [IpsiMble JIMHUM M IFIOCKOCTH B TIPOCTPAHCTBE.
3. | DnemeHTHI MaTEMaTUYECKOro | MHOMKECTBO: IIOHATHE, BUIblL, ONEpaLud HaJy HUMHU. DyHKIMH:
aHanm3a TOHATHE, BWIBI, TPUMEHEHWe. llepenernbl: ompemereHne, BHIH,
MIPUMEHEHHE. HemnpeprsiBHOCTR ¢$yHKIMN: OTIpeieTICHIE,
CBOMCTBA,IPUMEHEHUE.
4. | AuddepenimanpHoe HCUUCICHUE [TpowsBosHasi (QYHKIMHU: OIpE/ENCHHE, CBOMCTBA, IPUMEHEHHSL.
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CpoiictBa muddepeHIpyeMbIx (YHKIHA: OCHOBHBIE TEOPHH U
npaBwia. MccremoBanwe — (GYHKIMA ¢ [OMOIIBIO  IEPBOM
npom3BomHON. MccnmemoBanme (yHKIMIA C TOMOIIBIO  BTOPOIt
MIPOU3BOJHOM.

I/IHTeI‘paJ'H)HOG HUCYHUCIICHHUC

Meronb! HHTErpUpoBanusl. MIHTerpupoBaHue panyuoHaIbHbBIX Ipo0Oeii.

Wnterpuposanue HppaLMOHAIbHBIX (yHKUMA.
WurerpupoBanue TpuroHomerpudeckux QyHkumi. OnpeaeneHHbIH
MHTETpaJ: TIOHSTHE, CBOWCTBA, NpuMeHeHue. HecoOCcTBeHHBIE
HHTETPANBL: TIOHATHE, BUJIBI, CBOMCTBA

q)yHKLII/II/I HCCKOJIBKHUX
NEPEMCHHBIX

OyHKIMSA MHOTHX INEPEMEHHBIX: TIOHSATHE, CBOWMCTBA, NPUMEHEHHE.
UYacTHple NpUpAIICHUS U YaCTHbIE MPOMU3BOJAHBIEC: MOHATHE U
cBoiicTa. [TosHbBIE TpHUpAIEHUs U TONHBIN AU QepeHIa: TOHITHE
U CBOHUCTBO. DKCTpEeMyM: OHSITHE M CBOMCTBA.

Juddepenunansuele u
Pa3HOCTHBIC ypaBHEHUS

JuddepeHnmansible  ypaBHEHHsT NEpBOrO TOpsaKa: IOHSTHE,
cBoiicTBa, mpuMeHeHus. JJuddepeHunanbHple ypaBHEHNS! BTOPOTO U
BBICIIIETO TIOPSAKOB: MOHSTHE, CBOWCTBA, MpUMEHEeHHe. Pa3HOCTHBIE
YpaBHEHHS: TIOHSITHE, CBOWCTBA, IPUMEHEHHE.

Panwr

Yucnossle psiBL: TIOHATHE, CBOI{CTBa, MIPIMEHEHHE.
OyHKIMOHAIIBHBIE PSAbl: IOHATHE, CBOICTBA, NMpUMEHeHue. Psnbl
Taiinopa 1 MaknopeHa: onpeaeneHue, CBOUCTBa, IPUMEHEHHE.

Conep:xanue 3aHSITHIi CEMHHAPCKOT0 THIIA

HanmeHnoBanue Tem (pa3iesioB)

Tun Copnep:xanue 3aHATHI CEMHHAPCKOT0 THIA

DneMeHTbI IMHEHHOW anreOpbl

I13 | [pobGnemsl st 00CyKACHNUS:

BekTops!l 1 JEUCTBYS C HUMMU.

JIunelinoe mpocTpaHCTBO.

Martputibl ¥ AEUCTBUS C HUMHU.

Onpenenureny: NOHITUE, CBONCTBA, IPUMEHEHHE.
Cucrembl TMHEHHBIX YPaBHEHUI: IOHSATHE, BUBI, METOMBI
PpEeLIeHHH.

JIuHelHbIe onepaToOpsl U ACHCTBUS C HUMHU.
KBanparuunbie GOpMBbI: MOHSTHS U BUJIBL

Pemenue 3anay:

JeiicTBus ¢ BEKTOpaMH.

JleficTBusI ¢ MaTpULAMHU.

[Ipumenenue onpenenurenei.

Pemenue cucreM JTMHENHBIX YpaBHEHUH.

JeiicTBus ¢ IMHEHHBIMU ONIEpaTOpaMH.

[TprMeHeHune 31eMEHTOB JIMHEHHOW anreOpbl B 9SKOHOMUKE.

DIeMEHTHI AHAJINTHYECKON
FCOMETPHH

I13 | IIpoGnemsl st 0O6CyKACHHUS:

JIuHuu Ha TIO0CKOCTH.

Kpussie BTOPOT'O TIOpsAKA: TIOHATHE, BUJIBI,
peoOpa3oBaHusL.

[TpsiMble TMHUY ¥ TIIOCKOCTH B IPOCTPAHCTBE.

Pemenue 3amau:

Mero/ KOOpAUHAT Ha MIOCKOCTH.

IIpsimMas B TekapTOBBIX KOOpAKWHATAX.

YcnoBus napajuienbHOCTH U NIEPIEHAUKYJIIPHOCTH MIPSIMBIX
Ha IIOCKOCTH.

Kpussle BTroporo nopsxa.

[Ipeobpa3oBanme  ypaBHEHHH BTOpPOro  IoOpsimka K
KaHOHMYECKOMY BHUIY.

[TnockocTs.

IIpsiMast IUHKS B IPOCTPAHCTBE.

DJIEMEHTHI MaTCMaTU4YCCKOIo
aHajJm3a

I13 | [pobGnems! ast 06CyKACHNUS:

MHO>XeCTBO: OHATHE, BUABI, OIIEPaLli Hal HUMH.
q)yHKI_H/II/I: TIOHATHUE, BUIbI, TPUMCHCHUE.

I[Tepenensl: onpeeNneHne, BUIbL, TPUMEHEHHE.
HempepeiBHOCTS  YHKIMM:  ONpEAeNeHHe, CBOICTBA,
NpUMEHEHHE.

Pemenue 3anau:

Onepalyy HaJ MHOYKECTBAMH.




OCHOBHBIE 3IeMEHTApHBIE (PYHKIUH U UX TPapHKH.
Beruncienue npeneioB NepeMEHHBIX BEIUYMH U (QYHKIUA
OJIHOM IepeMEHHOM.

HemnpepeiBHBIE QYHKINIL.

JuddepenunanbHoe ncuUCIeHUE I13 | [IpobGnems! st 06CyKACHHUS:
[MpowsBomHass ~ (QyHKIMH:  ONpEACICHHE,  CBOWCTBA,
MIPUMEHEHUSL.
CaoiictBa  juddepeHiypyemMbx  (QYHKIMH:  OCHOBHBIC
TEOPHH U MIpaBUIIA.
HccnenoBanue (GyHKIMIA ¢ TIOMOITBIO IEPBOH MPONU3BOIHOM.
HccnenoBanue GyHKIHI C TIOMOIIBIO BTOPOH IPOM3BOIHOM.
Juddepennman GyHKIHH.
Pemenne 3agau:
[Ipou3BoTHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.
ITpou3BoaHbIE CIOKHON 1 00PaTHOM (HYHKITHIA.
[Tpon3BoAHBIE BBICIIINX MOPSIIKOB.
[TpunoxeHue MPON3BOTHON K NCCIIETOBAHNIO (DYHKITHIA.

WHTerpanpHOe HCUHUCICHUE 113 | [poGmems! a1 0OCYKIOCHHS:
MeToap! UHTETPUPOBAHHUS.
WnTterpupoBanme paloHAIBHBIX JpOOCH.
WuterpupoBanuie UppaioHATBHBIX ()YHKITHIA.
WuTterpupoBanie TPUrOHOMETPUYCCKUAX (DYHKITHH.
OnpeneneHHbIH HWHTErpall: TIOHSITHUE, CBOIICTBa,
MIpUMEHEHHE.
HecoOcTBeHHBIC HHTET AL TIOHATHE, BUABI, CBOWCTBA
Pemenne 3anauy:
WHTerpasbl OT OCHOBHBIX (PyHKIHH.
Hcmonp30BaHWEe METONOB HWHTETPUPOBAHMS JUIA  CIydast
HEOTpe/IeTIeHHBIX UHTETPAJIOB.
Brruucnenue ornpeaeneHHbIX HHTETPaJIoB.
Berancrienrie HecOOCTBEHHBIX HHTETPAJIOB.

DOyHKIUU HECKOJIBKUX 113 [Tpobnemsb! 11 00CYKICHUS:

IepEeMEHHBIX OyHKIMS MHOTHUX TEPEeMEHHBIX: TIIOHATHE, CBOICTBA,
TIPUMEHEHHE.
UacTHble npupallieHus U YacTHbIE MPOU3BOIHBIC: TIOHATHE U
CBOMCTBA.
IMomnHble TpUpaiieHust ¥ MOAHBIN AU(GEPCHITHAT: TOHATHES
U CBOUCTBO.
DKCTpeMyM: TIOHSTHE U CBOMCTBA.
Pemenue 3anay:
OYHKINN HECKOIBKHIX MEPEMEHHBIX.
Brrancnenne yacTHBIX MTPOM3BOIHBIX (PYHKIIMH HECKOIBKUX
MIEPEMEHHBIX.
Haxoxnenne nomHoro qudgeperimana it GyHKIAN IBYX
Y TpeX MepPEeMEHHBIX.
JlokanbHbI SKCTPEMYM GbyHKIMN HECKOJIBKUX
MIepEeMEHHBIX.

Hubdepennmansabie u I13 | IIpoGnemsr st 0O6CyKASHHUS:

pa3HOCTHBIC YPaBHECHUS JuddepennmanpHpie  ypaBHEHHS  MEPBOTO  MOPSIKA:
TIOHSATHE, CBOWCTBA, IPUMCHCHHSL.
JuddepeHnmanbapie  ypaBHEHHST BTOPOrO W BBICIIETO
MOPSIIKOB: TIOHATHUE, CBOMCTBA, IPUMEHEHHE.
Pa3znocTHbIE ypaBHEHUA: IOHATHE, CBOMCTBA, IPUMEHEHHE.
Pemenue 3anay:
Pemrenne  nuddepeHIMaNBHEIX  ypaBHEHHH — IIEPBOTO
TOpSIIKA.
Pemrenne  nuHeWHBIX  muddepeHINANBHBIX  YpaBHEHUIA
BTOPOTO TIOPSIZIKA C TIOCTOSTHHBIMU KO3(h(hUIeHTaMH.
Penienue TUMOBBIX Pa3HOCTHBIX YPaBHEHUH.

Psinbt 113 [poGiieMsb!I 17151 00CYKICHHUS:

UucnoBsle psbl: TOHATHE, CBONCTBA, IPUMEHEHHE.
DyHKIIMOHAJIbHBIE Psifibl: MIOHSITHE, CBOMCTBA, MPUMEHEHHUE.




Psaner Thitmopa u MakiiopeHa: oripeneneHue, CBOWCTBA,
MIpUMEHEHHE.

Pemenue 3amau:

JHeiicTBus ¢ psaaMu.

PazioxeHue B psijT 37EMEHTAPHBIX (DYHKITUIA

HUccnenoBanue psoB Ha CXOAUMOCTb.

Paznoxxenue GpyHkimi B psin MaksopeHa.

Coaep:kanue caMoCTOSITETLHOM PadoThI

Ne
n/n

HaumeHnoBanue Tem (pa3iesioB)

Copaep:xaHue caMOCTOATEIbHOH padoThI

DneMeHTHI IMHEHHOH areOphl

Crenugpuyeckie  CBOWCTBA ~ OMEpalMd ~ yMHOXKCHHS — MATpHIL.
Marpuunas Mozenb OamaHcoBoro aHanmusa. JIMHeWHas MoJeNb
oOMeHa (MaTpuJHasi MOJIENb MEKIYHAPOTHON TOPTOBIIH).

DJI€MEHTBI AHAJINTHYECKOH

reoMeTpun

HpI/IJ'IO)KeHI/IH METOZIa KOOpAMHAT Ha ILIOCKOCTH. YacTtHbIie ClIydan
O6H.I€l"0 YpaBHCHUA ILIIOCKOCTH. HI/IHI/IHZ[pI/I‘ICCKI/IC TOBCPXHOCTH.
HOBerHOCTI/I BpanicHusl. Kanonnueckue YpaBHCHUA HOBerHOCTeﬁ
BTOPOI'0 nopgaaka.

DJI€EMEHTBI
aHaamsa

MATCMaTHYCCKOI'O

YucnoBble MHO>XECTBa. Komrrekcubie YuciaoBbie

IOCJICJ0BATCIIbHOCTH.

quclia.

JuddepeHnmanpHOe HCUACICHUE

[TpousBonHbIE BBICHIMX IOPSOKOB OT SIBHO 33JaHHBIX (DYHKIMIL.
[Tpon3BomHbIE BBICIIMX IMOPSAKOB OT HESBHO 3aJaHHBIX (DyHKIHMIL.
[MpousBomHbIe BBICIIMX TOPSAKOB OT  (DyHKIMH, 3aJaHHBIX
napamerprdeckd. [Ipunoxenne anddepeHIaiIb-HOro HCYUCIICHUS K
T€OMETPHH.

WHTerpanbHOE UCUUCICHUE

I'eomeTpryeckue NPUITOKEHHsT ONpe/ieIeHHOro uHTerpana. Ilnomanp
iockoi urypsl. O0beM Tena BpammeHus. JmHa qyru KpuBO.

DyHKIN
HNEPEMEHHBIX

HCCKOJIBKHUX

Oyskimn Tpex u Oonee mepeMeHHbIX. [Ipon3BoaHas mo xyre u 1o
HampaBleHU0. ['palMeHT U ero CBsA3b C MPOM3BOAHOM IO
HarpasieHuto. KacarenbHast IIIOCKOCTh M HOPMaJTh K IIOBEPXHOCTH.

JuddepeHnmanbHbie u
Pa3HOCTHBIC YPAaBHCHUS

JuddepeHunansHble ypaBHEHHS BBICIINX MOPsAKOB. OcoOble
pemrenns.  [luddepeHimansaple  ypaBHEHHs, HE  pa3pelleHHbBIC
OTHOCHUTEJILHO IPOM3BOIHOM.

Psanpr

[Tpumenenue panoB B HPHOIKEHHBIX BBIYHCIICHUSIX.
[pubmmwxenHoe BhMHCICHUE 3HAUYeHWH (yHKuwmiA. [IpuOmmkeHHOE
BBIYMCIICHWE HHTErpanioB. VHTerpupoBanue auddepeHmantbHbIX
YpaBHEHHH.

3. OuneHOYHbIE MATepPHAJBI JJsl TNPOBEeJIeHUSl TEKYNIero KOHTPOJsl YCINeBAeMOCTH M
MPOMEKYTOYHOM aTTecTAlMU 00yYAIIMXCS M0 AUCHUIIMHE (MOLYJII0)

[lo nucuumnnmHe (MOIYJIO) HPEXyCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJISI KadyecTBa
OCBOEHHMS:
TEKYUIMH KOHTPOJIb YCIIEBAEMOCTH;

MIPOMEXKYTOYHAs aTTecTalus 00y4aroImuXCs M0 AUCUUTUTHHE (MOJIYJIIO).

3.1. OneHoyHble MaTepHaJbl JI NPOBeJeHHUs] TeKylledl arrecTalMud IO JUCHMILIMHE

(MmoayJio)

Ne | Konrposupyemblie TeMbl (pa3aeJibl) HanMeHoBaHMe OLIEHOYHOI'0 CPeICTBA

n/n
1. | DneMeHTHI TUHEWHOU areOphI YCTHBIH orpoc, KEHCHI, KOHTPOJIbHAs padoTa, TeCT.
2. | DneMeHThl aHAJTUTHYECKON reOMEeTpUHN YCTHBIH 0onpoc, KEHChI, KOHTPOJIbHAs padoTa, TECT.
3. | DneMeHTH MaTEMaTHIECKOTO aHAIH3a YCTHBIH o1poc, KeHCHI, KOHTPOJIbHas paboTa, TeCT.
4. | duddepeHnmanbHOE UCUUCICHUS YCTHBIH orpoc, KEHCHI, KOHTPOJIbHAs padoTa, TeCT.
5. | UHTerpaibHOE HCUUCIIEHUE YCTHBIH 0onpoc, KeHChI, KOHTPOJIbHAsE padoTa, TECT.
6. | OyHKIMHA HECKOIBKUX EPEMEHHBIX YCTHBIH o1poc, KeHCHI, KOHTPOJIbHas paboTa, TeCT.
7. | duddepeHmanbaple 1 pa3HOCTHBIC YPAaBHCHUS YCTHBIN ompoc, KEHUCHI, KOHTPOJIbHAs padoTa, TeCT.




8. | Psmpr YCTHBIH o1poc, KeHChI, KOHTPOJIbHAS padoTa, TECT.

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUSA WM WHbIE MAaTePHAJIbl, HEO0OX0AUMBbIE /ISl OIleHKH
3HAHMI, YMeHHM i, HABBIKOB M (WJIH) ONbITA IeATEJJbHOCTH B MpPOLiecce TEKYILIEero KOHTPOJIs
yCIIeBaeMOCTH
YcrHbli onpoc

Ne | KonTposmpyembie TeMbl | Bonpockl Kk onpocy
n/n | (pa3nebl)
1 DieMeHTHI IMHEHHOM anreOpsl 1. Marpuist u ux suasl. Onepanyy HaJ MaTPUIIAMHU.

Brruucnenue onpenenureneil KBaIpaTHBIX MaTPHIL
1, 2 1 3-r0 OPSIAKOB.

3. MuHop 1 anredpanydeckoe AOTONHEHHE dIIEMEHTa
MaTpHIIBL.

4. Teopema Jlammaca. CBoiicTBa ompeenuTeNeH,
BBITEKAroIMe U3 Teopemsl Jlammaca.

5. OOparnas matpuua. Heo6xomumoe u goctaToqnoe
YCIIOBUE CYIIECTBOBAHUS OOPAaTHOM MaTpPHILIbI.
Teopema 0 paHre MaTpuupl.

Merton obpatHoit matpuisl perrenus CJIAY.
Meroa Kpamepa pemenus CJIAY.
Merton IMaycca pemenus CJIAY.

. Teopema Kponexepa Kanenmu.

. Cucremsl OJIHOPOIHBIX YPaBHEHUM.
@yH1aMeHTalbHAasl CUCTEMA PELICHUM.

12. CobOcTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHIS

JIMHEWHOTO OTIepaTopa.
13. KBagparuunsie GOpMBI.
14. 3HaKkoonpeAeneHHOCTh KBAAPATHIHONW (DOPMBL.

—= =000

—_—O

2 | DneMeHTsl aHanmutrdeckoir | 1. MeTon KoopAMHAT Ha TIIOCKOCTH.
TEOMETPUHN 2. Ilpsmas B 1exkapTOBBIX KOOPAUHATAX.
3. Mertoasl 3amaHus  ypaBHEHHME  IpsIMOM  Ha

TJIOCKOCTH.

4. VYcrnoBue mapauIeNbHOCTH U MEPIEHAUKYISPHOCTH
NPSMBIX Ha MJIOCKOCTH.

5. VYroa mexny AByMsl IPSIMBIMHU.

6. YcnoBue mapamieaIbHOCTH

7. W NEepHeHIUKYJSIPHOCTHU ABYX IUIOCKOCTEN

8. VYroa Mexay IByMs IJIOCKOCTSAMH.

9. OKpYXHOCTb U DJLTHUIIC.

10. 'nnepOona u mapabona.

11. YpaBHEHHUE MIOCKOCTH U MPSIMOH B IPOCTPAHCTBE.

12. IIpocTpaHcTBEHHBIE (PUTYPHI.

3 | DnemeHTHI matemarndeckoro | 1. IlonsaTtne mMHOXecTBa.

aHamn3a 2. Omnepanuy HaJ MHOXKECTBaMHU.

3. Tlonsarue pyHKUMU.

4. CnocoObl 331a0us1 QyHKINH.

5

6

7

OcHOBHBIE CBOMCTBA (PYyHKIIHH.
OCHOBHBIE 3JIeMEHTapHbIE GYHKLUUH U UX TPaduKy.
IIpenen uncnIOBON MOCIEAOBATENBHOCTH M €TO
FEOMETPUYECKUI CMBICIL.

8. Tlpeaen GpyHKIMU B OECKOHECYHOCTU U B TOUKE.

9. beckoHeuHo Manble U OECKOHEUHO OoJbIIHUE
BEJIMYMHBI, UX CBOICTBA.

10. OcHOBHBIE TEOPEMBI O MIPEEIaX.

11. Ilpu3Haku cymecTBOBaHUS Mpeena.

12. 3aMeuaTeNbHBIC TPEIEITHI.

13. Onpenenennie HENPEPHIBHOCTH (DYHKITMH B TOUYKE.




14.

Toukwu pa3ppiBa HYHKITUH.

Huddepenupmanbaoe ncancieHmne

1.

2.

O XNk

DU3HYECKUH, SKOHOMUYECKUN M TE€OMETPUUYECKHU
CMBICJT TPOU3BOTHOM.

HenpepsiBHOCTB " nmudhepeHnInpyeMocTh
(GyHKITHIH.

OcHOBHBIE npaBuiIa u (hopmybl
IuddepeHIupoBaHusl.

[Ipowu3BoaHbIE CIIOXHON U 00paTHON (YYHKITHH.
[Tpon3BoHEBIC BBICIIHMX MOPSAKOB

PackpeiTue HeonpeaeneHHOCTEH.

®opmyna MaknopeHa.

UccnenoBanne QyHKIHIA.

[onsTue muddepeniuana (dyHKINY.
I'eomerpuueckuii cMmeicn quddepenuana.

. llpubnmxenne muddepeHimana B MPHOIMKEHHBIX

BBIYHCJICHUAX.

I/IHTGFpaJIBHOG HCYUCIICHUC

PN RPN

10.
11.
12.

13.
. eomerprueckue TPUIOKEHHS  OMPEIEIIEHHOTO

[lepBooOpa3Hast QyHKIMKM ¥  HEONpeAeTeHHBII
WHTErpal.

CBoiicTBa HEONpeAEIEHHOT0 HHTErpaa.
WHTerpaisl 0T OCHOBHBIX (DYHKIHH.

DopMyIbl UHTETPUPOBAHHUS.

Merto/ 3aMeHbI IEPEMEHHO.

MeToa UHTErpUPOBaHMSI IO YACTSIM.

[NonsiTre «HEOEpyIINXCS HHTETPAIIOB.

[onsTne ONPEIEICHHOIO0  HMHTErpaina, ero
F€OMETPUUECKU U SKOHOMUYECKUNA CMBIC]T.
HocraTouHoe yCJIOBHE CYILLIECTBOBAHUS
ONpPEIEICHHOr0 HHTEerpasa.

CBoiicTBa ONPEEIEHHOTO HHTErpaa.

®opmyna Hetorona-Jleiioauma.

OcobeHnHOCTH HCIIONIb30BaHUS METOJOB
WHTEIPUPOBAHUS  JUIA  ClIy4as  OINpPEAENICHHBIX
HHTErpajos.

HecobOcTBeHHBIE HHTETPATIBI.

WHTErpaja.

q)}/HKLII/II/I HECKOJIbKUX NEPEMCHHBIX

Sl e

NG

o

YacTHble IPOU3BOHEIE.

[IpousBoaHas Mo HaNpPaBICHHUIO.

I'panuent.

Juddepeniman byHKIUH HECKOJIBKHAX
nepeMeHHbIX — OHII.

MakcumyM u munumym OHIIL.

Haubonpiiee M HauMeHblllee 3HAYCHHS (QYHKIMH
HECKOJIbKUX TePEMEHHBIX.

VY CIOBHBIN 3KCTPEMYM.

[ToHsTHE NBOMHOTO MHTErpaJia.

Hduddepenumanbapie 1 pa3HOCTHBIC
ypaBHEHUS

=

S

o

I'eomeTprueckast nHTEpIpeTanus ypasHenus y'= f(x,y) u

€ro pelIeHHus.

WuTerpanbHbie KpUBBIE.

3anaua Komm.

YpaBHEHUS C pa3AeNSONIIMHCS TEPEMEHHBIMHU.

Bunger guddepeHnmanbHpIX  ypaBHEHUH TIEPBOTO

TopsKa.

Meronsl pemienust auddepeHnranbHbIX ypaBHEHHN

MEPBOTO TOPSIIKA.

Juddepennmanpabie ypaBHEHHSI BTOPOTO IMOPSAKA.
Jluneiinpie  nuddepeHnMaIbHBIE  ypaBHEHUS




BTOPOTO nopsiaKa c [IOCTOSTHHBIMHU
KodphUIeHTaMu.

9. PasHOCTHBIE ypaBHEHUSI.

10. Metonasl peleHus JIMHENHBIX Pa3HOCTHBIX

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

2. CxomuMocTh YHCIIOBOTO psana. [TpuzHaku
CXOAUMOCTH.

3. Pagsl c mOMOXKUTENbHBIMU ujeHaMH. Ilpu3Hak
CpaBHEHUS PAIIOB. [IpenenvHbIi MpU3HaK
CpaBHEHUSI.

4. Tlpuznaku CXOAMMOCTH pAAOB: MIpU3HAK
[HanamOGepa; unTerpanbHblid npu3Hak Komu.

5. 3makodepenyrommuecs psaasl. [Ipusnak JleiOnamma.

6. DyHKUMOHANBHBIH psia. Tunbl (QyHKIMOHATBHBIX
PSIOB.

7. Crenennble psnapl.  Panmyc CXOJTUMOCTH

CTerneHHoro psaaa. Teopema Abens.
Psp Teitnopa.
9. Psan MaxknopeHa, Kak 4YacTHbIM clly4ail psaa
Teiinopa.
10. HeoOxoanumblit u JOCTaTOYHBII MIpU3HAK
CXOOAMMOCTH psaaa MaKnopeHa.
Keiichl (cuTyanum u 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)
1. Ilpu KaKOM A 3JI€MEHTHI TMHERHOTO MpocTpancTea R’
x1=(@3,-2,5),x2=(-4,2,1),x3=(2, -4, ) OyayT TMHEHHO 3aBUCUMBIMU?
2 JluHeliHOe TNPOCTPaHCTBO OOPA30BaHO MATpHUIAMHM, UMEIOUIMMH 2 CTPOKM U 3 crosdua.
CrnoxxeHue ¥ YMHOXKEHHE Ha YMCIIO 33Jal0TCS OOBIYHBIM JJIsi MaTpHI] criocoboM. Uemy paBHa
Pa3MepHOCTh MPOCTPaHCTBA?
3.Haiitu pa3MepHOCTb MPOCTPAHCTBA PEIICHUH OJHOPOJHON CUCTEMBI IMHEHBIX YpaBHECHUN
3X1+2X2+X3+X4 :0
2x; +4x; + 2X3 -2X4 =0
X1-2X2+5X3-X4 :0
4. Tpu kakoM o otodpaxkenue A : R — R? 3anannoe popmyoit
A( x5, x2)=(2x1 + a, 3x; + 2x,), OyaeT TMHEHHBIM oniepaTopom?

3 -1

5. JIuneiinblil onepatop ¢ 3a1aH B 6azuce e; , €; MaTUIECH 25
Haiitu 06pa3 BekTopa e; + 2e,, B OTBETE YKa3aTh CYMMY €TI0 KOOpIMHAT.

3 2

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

Bekrop (B, 1) — coOCTBEHHBIH BEKTOp A @, OTHOCSIIUICS K COOCTBEHHOMY 3HAUEHUIO A=2.
Haiitu f.

7. HaliTu MONOXKUTENIbHBIA MHIEKC MHEPLIMU KBaPATUUYHO (DOPMBI

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

8. Haiitn MaTpuily kBagpaTuyHoil (popmbl, HoaydaeMoil u3

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

JIMHEMHON 3aMEHOM NepeMeHHBbIX X; = 3y;+y2, X> =2y, - y,. B oTBeTe yKka3aTb 3JIEMEHT, CTOSIINN
B [IPABOM BEPXHEM YTJIy MATPHULIBI.

JIuHelHbIE NPOCTPAHCTBA

1. Jloxasartp, 4TO Kaxjaas U3 JBYyX CHUCTEM BEKTOpOB (€) U (e’) sBisercss 0a3ucoM, HATHU CBA3b
KOOPJIMHAT OJIHOTO U TOT'O K€ BEKTOpa B 3TUX Oazucax.

o




e g =(L21) e’ g =03 14)
g =[2, 3,3), g, =[52,1),
g, =(3,7, 1}, g, =1, -6)
Pemenue
UYTo0Ob! IPOBEPUTD, YTO KaXaasi U3 CUCTEM BEKTOPOB o0pa3yeT 6a3uc, Ha/l0 HAWTH uX paHru. s
npocTpaHcTBa V? paHr KaXkIoi U3 CUCTEM BEKTOPOB JOJKHBI PABHATHCS 3.

1 2 3 1 2 3 1 0 0O
e=(2 3 T7|~0 -1 1 [~|0 -1 O
1 3 1 o 1 =2 o o -1

rang (e’) =3, A(e’) =4

[lycte BexkTOp * B 0a3zuce € MMeEET KOOPJIMHATHI (Xi,X»,X3), @ B 0a3uce € — KOOPAMHATHI
(X’1,X,2,X,3).
Torna cBs3b 3agaercs Gopmynoi

r

n S

r
X r
2 =1 % X 1
H . — r
. i, X |=T|n
» X X IF
] 3 3
, T.€. .

Haiinem marpuny T nepexona ot 6azuca ek e’.
CornacHo paBeHCTBY e’=eT nuMeeM MaTpUYHOE ypaBHEHUE

I | 1 23
1 2 1 |=|2 3 7T
4 1 -4 1 31

2

JUIS PEIIEHUs1 KOTOPOTO MOCTPOUM MATPHILY

-5 7 5
et=l 5 -2 -1
io-1 -1

Janb1e numeem:

-18 7 5%3 5 1
T=ele'=| 5 -2 —11 2 1 |=
3 -1 -1)l4 1 -5
—27 -71 -41
=l & 20 9
4 12 8

Hraxk,
%Y (27 =71 —47y (%
=l % 20 9 ||x
% 4 12 8 i



xy=—<ix =71zl —41x,
Xy = 9x] +20x] + 521,
X = dx +12x5 +8x1

2. Haiitu pa3mMepHOCTH 1 0a3UChI CyMMBI U TIEpECEYSHHS TOIIPOCTPAHCTB
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;=(1,22,-3)7 b;=(1,3,0,-4)"

EBK/IM10BBI IPOCTPAaHCTBA

3. B eBKIMI0BOM NPOCTPAHCTBE R’ HAWTH yroi MEX1y BEKTOpaMH
a=(3,-5,1,5"2)ub=(4,0,-44,1).

4. B eBKINA0BOM NPOCTPAHCTBE HAWTH KOCHUHYC yIjla MEX1y BekTopamu a u b , eciu lla,3 = ||
Hb1=11u Il @ —3b2 Il + *lla+ 2b60 =2||

5. Jlokazatb, 4TO JIOOYI0 OPTOTOHAJIBHYIO CHCTEMY HEHYJEBBIX BEKTOPOB €BKJIHMJIOBA
IIPOCTPAHCTBA MOKHO JIOIOJIHUTH 10 OPTOrOHAIBHOI0 06a3uca 3TOro MpocTpaHCTBa.

JIuHelHbIE ONIEPATOPbI

6. Haiiti co6cTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPbI

JMHEWHOTO OIepaTopa, 3aJJaHHOr0 B HEKOTOPOM 0azuce MarpuLei

0 10

-4 4 0

-2 10

Pemenue

3anuiieM XapakTepUCTUIECKOE YpaBHEHUE
-1 0
-4 4-1 0=

‘A - AE‘: _2 ]. _A (}\‘72)3:0
Kopenb ypaBHeHUsI A = 2 UMeET KPaTHOCTb 3 U SABJSIETCS COOCTBEHHBIM 3HAYCHHEM JIMHEHHOTO
orepaTopa.
KoopanHaTsl cOOCTBEHHOTO BEKTOPA, OTBEYAIOIIEI0 COOCTBEHHOMY 3HAYECHHUIO
A =2 naiinem u3 onnopoanoit CJIIAY (4 —AE)- X= O npu A = 2:

-2X1 + 1X2 + 0X3 =0

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

-2X1 + 1X2+ 0X3 =0
BrluepkHyB U3 cUCTEMbI BTOPOE U TPEThE YPABHEHHUSI, IPUIEM K YPABHEHUIO
—2x1+x2=0.
Panr matpuiibl cuctemsl =1, BIOupaeM 06a3MCHON HEU3BECTHOU X, , X U X3 OyAyT CBOOOIHBIMU
Hen3BecTHbIMUA. Pemtenne CJIAY moxer OBITH 3alMCaHO B BHIAE JHMHEHHOW KOMOWHAIIMU
JMHENHHO He3aBUCHMBIX BekTopoB X = a (1,2,0) + B (0,0,1)
Bextopst el= (1,2,0) u e2 = (0,0,1) nmopoxnatoT coOCTBEHHOE MOAIPOCTPAHCTBO OINEPATOPA.
Jroboii HeHyneBOW BEKTOp O3TOTO MOANPOCTPAHCTBA SBISETCS COOCTBEHHBIM BEKTOPOM
oneparopa A, OTBEUAIOIINM COOCTBEHHOMY 3HAYEHHUIO A =2
7. Haiitu pazmMepHOCTH U 0a3HChl CYMMBI U IIEPECeUEHUs MOIPOCTPAHCTB
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:(1’15-3)T

8. Paznoxute BekTop X Ha CyMMYy JIBYX BEKTOPOB, OJJUH U3 KOTOPBIX JIEKUT B MOAPOCTPAHCTBE,

10



HaTAHYTOM Ha BEKTOPEI a1, A2, 43 , A prr()ﬁ OPTOT'OHAJICH K 3TOMY IMOAIIPOCTPAHCTBY.
X= (-37 57 97 3) !

a=(1,1,1,1)7 a=02,-1,1,1)" a=02,-7,-1,-1)7
9. Haiftu coOCTBEeHHBIEC 3HAYEHUSI U COOCTBEHHBIC BEKTOpa MATPHIL;
1 1 1 1
5 6 -3 0 2 1 2 5 -6 1 1 -1 -1
-1 0 1 -2 0 3 4 6 -9 1 -1 1 -1
a)l2—16)—1—30B)36—8r)1—1—11

10. JIns 3agaHHOM MaTpPHUIBl JMHEWHOTO OmepaTopa HaWTH 6a3uc M3 COOCTBEHHBIX BEKTOPOB U
COOTBETCTBYIOIIYIO €My JHaroHaJbHYI0 (hOpMy MaTPHUIIBL.

0100
1 000
0 0 01
0 010

A=
11. JIuHeWHBII onepaTop ¢ NEpEBOIUT BEKTOPHI a1, A2, a3 COOTBETCTBEHHO B BEKTOPHI by, by, bs.
Haiiti matpuiry onepatopa ¢ B TOM ke 0azuce, B KOTOPOM 3aJjaHbl KOOPJUHATAMU 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 popmbl
12. [IpeoGpa3oBaTh K cymMMe KBaJpaToB KBaJpaTU4HYI0 (HOpMy M BBIUCATh NMpeoOpa3zoBaHUe
KOOpJAUHAT
X2+ 2x1Xp + 2X57 + 4x,x;5 + 5%5°
13. IlpeoOpa3oBaTh K KAHOHMUECKOMY BHUJLy KBaIpaTUYHYIO (GOpMYy

X2+ 2x7 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.

Beruncnuts:
n+l
i n®+1
_a) lim :

n—os . n=-1"

nf+2

a) lim(\/n2 +n ~Yn? -—n);

tg

n— ool

. . 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——

Ilpumep 7. PasnokuTs cieayomue GpyHruua mo GopMyiam
Teitsiopa u MakJjiopeHa B OKPEeCTHOCTH 3aJaHHBIX TOUEK:
a)y=x%+38x2-2x+4; xy=-1;6) y = tg x; x, = 0 (pop-

MyJsa 3-ro nopazka); B) y = esir*; x, = 0 (popmyna 3-ro mo-

psfKa).

]?. HajiTu npoMesxXyTKH MOHOTOHHOCTH CIeIYIONIAX GyH-

KIOHHS

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 CAOKHBIX DYHKITHIMA:
14. 2 = f(x + y ; xy).
15.z=sinx lny, x=1t3; y= e
HaiiTH nponaeoZHYI0 GYHKIHY 10 3aZaHHOMY HAIlpARIe-

HHIO BeKTopa FB B 3aJ8HHOI Toure A:
17. w=e+vu+3;4(1;1; 1); B(2; -3;: 4).

HaliTu npousBoaRYI0 pYHKINH, 3a/{aHHOH HeABHO:
23. 2'xa+y -y= 0, 24. Sin(xz + y2) —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 nHTErpaiIbl
1% 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
] 5 Js— u
15. J' 16. J' 2x -3
Vx +3 x? +4x+1
dx
17, | e 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. Beruucnursn

1 1
5. jarctgx dx 6. J'ezx sin 3x dx
0 i
k4
% d h dx
7. i-——x-——— N Ty
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.PaCCMOTpCTL CXOAUMOCTDb UHTETPAJIOB

13



1 e% 1
1. J';;dx. 2. J.x2+x 2"
0 0
€ 40
dx
3. J. —— 4. f arctgx dx.
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.

HsMEHHT‘b MOpALOK HHTeTPAPOBAEHA

5. Idx If(x,y) dy. 6. _i‘dxhrf(x;y) dy.
10

—-1

Borancaurs HHTEeTpaJabL )
8. Ij(x +¥) dx dy, P — 061acTh, OTpaHNYeHHAR KDHBLIMHA
P
pr=2xxt+ty=4;x+y=12
KpatHble wWHTErpanbl: [BOWHBIE WHTEpraibl, TPONHBIE HWHTEPrajbl, CBONCTBA KpaTHBIX
MHTErpaJIoB.
CBeneHne IBOWHOIO MHTErpajia K IOBTOPHOMY OJTHOKPAaTHOMY.
3aMeHa NIEpEMEHHBIX B KPATHBIX MHTETpaJIax: NEPEXo] OT AEKapTOBOM K IPOU3BOJIbHON CUCTEME
KOOpJMHAT, IKOOMaHbI IIepexo/ia K IINHIPUYECKOHN U K chepudeckoil cuctemMam KOOpIMHaT.
BrluncinTb KPPIBOJ]PIHeﬁHbIB NHTerpajabl NePBOTO poxa::

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

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

T
BEIYHCIHTD KPHBONAHe Hble HHTETPAJIE BTOPOro PoAa!

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

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

13. BLiusteIMTh NOBEPXHOCTHELH HATerpax 1-ro poaa

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

x20,y20,220.

14. BRIYMCAHTL NOBePXHOCTHEIN HHTErpal BTOPOTO PoAia

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

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

.=t =+
935

7 ’ 2n+1
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C nomomelo npussaka Hdaxambepa NCCleLOBATL CXORH-
MOCTE PAJOB:

13 J’é‘ 2 2\/'2— - (JEY (ITRY
Foa
&=om-1 3
13. E t 14. ’% T Enel)"

nz=l

C nomomgsio npusHaxa Kouwin uecaegoBaTh CX0ZMMOCTH
pSNOB:

~f{n+1Y N\ n Y
17. Z;(Zn_l : 18.'21 e

HccnepoBaTh cX0MMMOCTS CHEAYIONMX 3HAKOIIEPEMEHHBIX
psapoB. B cryyae cxogumMocTH Mccie[oBaTh Ha aGCOMOTHYIO U
YCIOBHYIO CXOAUMOCTS. :

400 ("l)n—l +00 (_l)n—l
21, ), 5T 22.2“-—-*‘/; :

n=1

IIpwvep 1. OnpesennTs HHTEPBAN CXOAHUMOCTH pAAa H HCCe-
JLOBAThL CXOLMMOCTD €ro Ha KOHLAX UHTepBaga:
o -1 ‘
-1 = Y
13 n 3.2 32.3 3°.4

L S

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 padora Nel

Brrauciautb

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
o3 —1
1. lim
z—=1 Inx

Konrposabnas padora Ne2
1. BpuuCIUTH MPOU3BOJHYIO PYHKIIMH

2\ ™
1. lim (n+ )
nooc \n—1

a)

0) cos 2x

v=01 4 x%arctg x v

1-sinx
2. Haiitn npou3BoaHyo Y=



y=ti+t x=t*-2t
3. Haiitu quddepenunan GyHkuuu

. T

¥ =sm 5x—|—cos§

4. WccnenoBath (GYHKUIHUIO 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
Beramcante uHTETpANBI

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 padotaNe5
1. BbluncauTs onpeneneHHbIl HHTETpaL:

3
2 4 L 9rd / T-dr
x? =7 'r) sin 2xdx e
a) J( 6) 2+2z +1
2. BbuucIuTh mIomaab GUrypsl, orpaHHUEHHON rpadukamMu QyHKITHIA:
2 2
y=4—-x, y=xa" -2
3. BbIUMCIUTH AJMWHBI AYT KPUBBIX, 3aJJaHHBIX YPAaBHEHUSMU B MPSIMOYTOIBHOW CHUCTEME

KOOP/IMHAT.
2 Inzx Lepeo
Y= =g = =S

4. Bpruucnuth 00BEMBI  TeN, OOpPa30BaHHBIX BpalICeHHEM (QUTYP, OTPAHUYCHHBIX
rpadukamu pyHKuii. Och BpameHus Ox.
2 .
) y=-—a +5br—6, y=0
2
0) y=2r—a". y=-a+2 =10

[
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5. Beruuciauthb HeCO6CTBeHHBII>i HUHTCIpal UJIN YCTAHOBUT €TI0 paCXOAUMOCTD:
[ a5 0 [ —
ACEy o vI_x%

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

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

3. Haiftu 06;1acTh CXOAMMOCTH psifia

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

IIpumep I Haiitu cuily TATM cocTaBa ¢ pyJI0i 10 UCTEUEHUHU BPEMEHU t UMEIOLIETO HadallbHYI0
ckopocTh V0, TBUTAOLIErocs ¢ YCKOPEHHUEM MPSMOIPONOPIHOHANBHBIM cuiie Taru F=b-kv u
0o0paTHO NPONOPLHMOHATIBHBIM Macce cocTaBa ¢ pynoil. Eciu B HayabHbII MOMEHT BPEMEHHU IIPU
t =0 cuuia Tsru onpenensercs BoipaxkenueM F(t)= FO=b-kvO0.
A CKOpPOCTH JBIKEHHSI COCTaBa C PyIOH sBisieTcss (PyHKIuEH BpeMEHH, T.€. V= V(f), a €ro
YCKOpEHUE onpenensercs 2-M 3akoHoM Herotona

dv _F

dt m , rne F=b-kv.
[ToaTomy nuddepeHnnanbHoe ypaBHEHHE HCXOAHOM 3a/1aun Oy1eT UMETh BHI:

dv_b—kv

dt m (%)
PaSI[eJISISI NEPpEMCHHBIC B O3TOM YpPaBHCHUH, IIOJIYYHUM YpaBHCHHUC C pPa3ACJICHHBIMU
MNEPEMCHHBIMU
dv _dt
b—kv m

WuTerpupys koTopoe, HaitneM oOliee pelieHrne ypaBHeHus (*)

L= tisc t=—Mmp—kvl+C
k m WIn k ()
B pemienun (**) ynoBiaeTBOPUM HayalbHOMY yciioBUIO — V(0)=V,.

m m
0=—7Inlbkv,[+C__ C=7'Inlb-kv,|

[ToncraBuB HalieHHOE 3Ha4YeHHE MOCTOSHHON C B oOmiee perieHue (*%*), MOTyYHM PEIICHHE
3agaun Komm:

m m
t=—""In[b—kv[+ ' Inb—hkv,

NN

F
0 m, o
—{FO:b—kvO,F:b—kv}:—ln\ \

m
_m,
=g Kk E
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Takum 00pa3oM, HCKOMYIO CHITy TSATH COCTaBa € pyJaoi B 11000 MOMEHT BpeMEHHU, HalJleM U3
MOCJIEIHETO PAaBEHCTBA, M30aBUBIIKNCH B HEM OT Jorapudma

k F, F, %t —%t
t—=In|—|=—=e" = F=F e

m F F A
Ipumep 2. PaccMOTpUM BEHTHIIALUIO 320051 00beMOM V(M®), B KOTOPOM B IIPOLIECCE MPOBEAEHHUS
paloT HaKaIUIMBAIOTCS Bpe/lHbIE ra3000pa3Hble BbIIENEeHUs B KonuyecTBe Z B yac. Ilycts oOmMeH
BO3MyXxa B TedeHMu | waca cocrtaBisier M (M’/4), NpUYEM NPUTOYHBIA BO3IAYX COIEPIKHUT
BpEHBIE BEIIECTBA B KOHIEHTpanuK 4 Ha 1 mM°. Tpebyercs HaliTn KoHueHTpanuo Z (Ha 1 M°)
BpEIIHBIX BBIICTICHUN B 3a00€ yepe3 BpeMs ¢ mocje Havaja paboThl, €CiIM HavyalbHOE 3HAYCHUE
3TOM KOHLEHTpalMHU (OCTATOK 3arpsi3HEHUH OT NpebIAyIIel CMEHbI) COCTABIISAET Zo.
A 3a manblii TPOMEXYTOK BPEMEHHU df KOHLIEHTPAIMs BPEAHBIX BBIIEICHUN Z yBETUYHUBACTCS
Ha dZ. CnenoBaTenbHO 00IIee KOJUYECTBO BBIJICICHUN COCTaBUT VdZ i 0HO OYJIET COCTOSTh M3
BbIJICJICHUH, MPUHECEHHBIX MPUTOYHBIM BO3AYXOM - LMdt, 1 BbIeNeHUH 00pa30BaBIINXCS B
npouecce paboThl - Zdt 3a BBIYETOM KOJMYECTBA BPEIHBIX BBIJEIEHUN, KOTOPOE COJIEPKAIOCh B
U3BJICUEHHOM M3 32005 3a BpeMms df Bosznyxe. [Ipenmonoxkum, 4To 3a Majblii IPOMEXKYTOK
BpEMEHH df U3MEHEHHE KOHLEHTPALMU BPEIHBIX BbIIEICHUNM paBHO — ZMdt. CnepoBarenbHO,
ypaBHEHHE BEHTHJISLIMU 320051 UMEET BU:

az 1-M 7= uM

VdZ=p Mdt+Zdt —ZMdt ;;,, dt 1% 1%

[TommydeHHOE ypaBHEHHE SIBIISCTCS JIMHEWHBIM HEOJHOPOIHBIM ypaBHEHHEM, KOTOpoe Oyaem
pemaTh UCIoJb3ysl cpasy hopmyiy obmiero pemenus (1.51):

ﬂ dt _ﬂ dt ﬂt —ﬂ[
vfcl_l_%jevf P A

Z=e dt|=e C, e
V. 1-M W
1M M
Z — C'1 e Vo I'l—
1-M .
Vv, Z( 0 ) =Z, .
JIOBJIETBOPSASI HAYAJIbHOMY YCJIOBHIO , ONpEeIeTuM 3HAYCHUE MPOU3BOJILHOMN
M M
Zozcl_“_’ =>C1:ZO+u—
> 1-M 1-M
MMOCTOSIHHOM . Takum o00pa3zom, OKOHUATENBHOE pEIICHUE
HWCXOJTHOM 3aJ1aul UMEET BUI:
1-M, M 1-M,
Z=Zse "’ e Vo1
1- A

Ilpumep 3. HaiiTu ciily TSATH COCTaBa ¢ pyA0il 10 UCTEYEHUN BPEMEHH { UMEIOIIETO HAYAJIbHYIO
CKOPOCTh Vo, JABHUTAIOIIETOCs C YCKOPEHUEM MPSMOINPONOPIUOHAIBHBIM cuile TArH F=b-kv u
0o0paTHO NPONOPLMOHATIBHBIM Macce cocTaBa ¢ pynoil. Eciu B HayalbHbII MOMEHT BPEMEHHU IIPU
¢t =0 cuna Taru onpezaensercs BelpaxxenueM F(f)= Fo=b-kv,.
A CKOpPOCTH JBIKEHHSI COCTaBa C PyIOH sBisieTcss (PyHKIuEH BpeMEHH, T.€. V= V(f), a €ro
yCKOpeHue omnpenensercs 2-M 3akoHoM HproToHa

dv _F
a=—=—

dt m , e F=b-kv.
[TosTomy muddepeHnpranbHOe ypaBHEHUE UCXOAHOM 3a1aun OyAeT UMETh BUJL:

dv_b—kv

d m (1)

Pasjensis TepeMeHHbIE B O9TOM yYPaBHEHHH, [ONYYMM YpaBHEHHE C pa3fieCHHBIMH
MNEPEMEHHBIMU

dv _dt

b—kv m,
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WuTerpupys KoTopoe, Hailem obuiee pemeHue ypasueHus (1)
1 1

—=In|b-kv|==t+C  t=—"Cln|b—kv|+C
k m WITH k (00)

B pemenuu (/[ 1) ynoBneTBopuM HadaabHOMY yciaoBuio — v(0)=v.

m m
0=—"Inlb—kv[+C_ C="Inlb—hv,|

[ToncraBuB HaiineHHoe 3HaUeHHE MOCTOSHHON C B obmiee pemenue ([/[]), MOIy4uM perieHue
3agaun Komwu:

t:—%mw—MH%mw—MJ

NN
b—kv,
b—kv

Taxum 006pa3oM, UCKOMYIO CHIIY TSTH COCTaBa C pyAod B JIF0OOH MOMEHT BpPEMEHH, HailieM u3

MOCJICIHETO PAaBEHCTBA, M30aBUBIIKCH B HEM OT Jorapudma
k k
k Fo Fo_ o “m'
t—=In|—|=—=e" = F=F e
m F' F

F
_m —F =p— —h—fy =Ty 20
=2 '1n] =|Fy=bkvy, F=b—kv|=* In|—7|

.A

Ilpumep 4. TpyOGonpoBoj TeruioBoid maructpainu (auamerp 20 cM) 3allMILEHHBIA H30JSLUEH
tonmuHor 10 cMm orammmBaeT pabodee MOMEIICHHE MPU ATOM Temieparypa Tpyosr 160°C, a
BHemHero ee nmokposa 30°C. Onpenenuts pacrpeaesieHue TeMIepaTypbl BHYTPH U3O0JISIINH, €CITU
koa(durment rernonpoBoaHoctu £ = 0,00017, a Takyke KOJIMYECTBO TEIJIOTHI, OTAaBaecMoi 1 M
TpYOBI.

A Ecnu Teno HaXOAUTCS B CTAllMOHAPHOM TEIUIOBOM COCTOSIHMM U TemnepaTtypa I’ B KaXJ0# ero
TOYKE €CTh (QYHKIHMS TOJBKO OJHON KOOpIWHATBI X, TO, B COOTBETCTBUHM C 3aKOHOM
TeronpoBogHOCTH Dypbe, KOTMUECTBO TEIUIOTHI, UCITyCKaeMoe B CEKyHy OyaeT paBHO

Q:—)\S(X)Z—zzconst

(1)
rae A — Ko3(pQHUIMEHT TErJIONPOBOIHOCTH, a IJIOUIAIb CEUEHUs Tena S(x) onpenensercs 1o
dbopmyne
S(x)=2nxl,

rjae x— paauyc TpyoOompoBonaa, / — giuuHa TpyOBlI, clieqoBaTeabHO, ypaBHeHHE (1) MOXKHO
3ammcath B BUC

—_as(x) 9T =93 9L
Q= )\S(x)dx— 2 Amt xl T

NN

Q+2)\nx1fl—T:0

X @)
Paznenss nepemennsie B qudpepeHIMATIbEHOM ypaBHEHUH (2) TIOTyIHM
dx
dT=——2 .
2Al X 3)

ITo ycnoBuro 3agaun HEOOXOIUMO ONPEAETUTH pacTpeeliCHHe TeMIEepaTypbl BHYTPU H30JISIIUH.
IToaTomy cHavana jeByro yacTh ypaBHeHMs (3) nuHTerpupyem B npenenax ot 160°C go 30°C, a
MpaByIO 4acTh UHTETpUpyeM B npenenax oT 10 g0 20 cMm.
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30 i
fdtT:_Z)\n fx

160

[Tocne unrerpupoBanus ypaBHeHus (3), HAXOAUM

T}2,=30—-160=— Q Inx[j)=— Qo
0,00017-271] 0,00017-271] @

3aTeMm, MPOMHTETPUPYEM JieBYyI0 4acTh ypaBHeHus (3) B mpezaenax ot 160°C no HekoTopoit
Temnepatypsl 7, a TpaByl YacTb HHTerpupyeM B mnpexaenax ot 10 go x cm. Ilocne
MHTEIPUPOBAHUS ypaBHeHH;I (3), Haxonum

_ dx
[ deT= ZAnf

160
T/ =T-160=———& Inxf\,=———% —In0,1x
0,00017-2nl 0,00017-2nl (5)
PaznenuB nounenHo ypaBueHue (5) Ha ypaBHeHUE (4), MOTyIUM
T—160 In0.1x
—130 In2

U3 sTor0 ypaBHEHHUS CIEAYyET, YTO 3aKOH pacipeiesieHUs TEMIIepaTypbl BHYTPH HU30JISIITUN OyIeT
UMETh BUJI

T=591,8-431,8Inx

Kpome Toro, 1o ycioBuio 3agauu He00X0AUMO ONPEETIUTh KOJNUECTBO TEIUIOTH OTaBaeMon |
M TpyObl. [ToaTOMY A7 TOrO, YTOOBI BHIIOIHUTH YCIOBHE 331a4l HEOOXOAUMO U3 ypaBHEHUS (4)
npu / = 100 cM BbIpa3uTh O U paccunuTaTh €r0 3HAUECHUE

0= 130-0.00017-2-7-100 _130-0.00017-2-3,14-100 — 1730600 KK

In2 0,69315 A

Ilpumep.5 Kycok pyaHON Macchl m MajaeT B PyAOCHYCK MOJA JCUCTBUEM CHIIbI TSHKECTH, TPHU
3TOM BO3[yX OKAa3bIBA€T CONPOTUBIIEHHE, MPONOPLUUOHAIBHOE KBaJIpaTy CKOPOCTH MaJECHUS.
Haiitn 3aKoH qBHKEHUS KyCKa.

A [lycTth 5 — paccTostHuE, TPOWUJIEHHOE TEJIOM K MOMEHTY f. Torga ABUMKEHUE ONpeaeseTcs
ypaBHEHUEM

2 2
m d’s_ mg—k ds
dt dt
KOTOPOE MOXKET OBbITh MIPECTABICHO B BHJIE
m- o -=mg— kv?
: ()
_ds
/1€ CKOPOCTh dt . Hduddepennmansaoe ypaBHenue (1) sBIsieTrcs ypaBHEHHEM
Puxkartu.
Pa3nenss B HeM nnepeMeHHbIE, IMEEM
mdv
———=dt
mg—kv

HJIN MOCJIC COKPAIICHUA JICBOM YaCTH PaBCHCTBA HA m
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dv
—=dt
2
g——v
m
WHTerpupys 3T0 paBeHCTBO, MOJTydaeM
dv
| =t+C
k o
g——v
m 2)
JU1g BBIYMCIIEHUS! MHTETpaJla B JIEBOM 4acTU ypaBHEHUs (2) MIPUMEHSIEM METOJI HEOPEEIEHHBIX
ko3 urmeHToB, u Toraa

f dv _f Adv Bdv
- ff
_k > k k
g-——v Vg—1y—Vv  Ng+{—vVv
m m (3)

m
Otkyna
A—B=0
A+B—1—

Vg
A:B:L_
2Vg

[ToncraBnss HaiiieHHbIe 3HaUEHUS KO3PPUIIMEHTOB B uHTerpai (3), umeem

—  d g+\/£v d(g—\/iv
l\/ﬂ mJ_Limq m_J_

2\ gk 2\ gk — ¢
m m
gk_, )9
[L]'IH KpaTKOCTHU 0003HaYUM m . Torna IMOCJIC YMHOKCHHA PAaBCHCTBA HA m HaxoauM
fd(g+rv)_fd(g—rv):2r(t+c)
g+rv g—rv
50048
In(g+rv|=In{g—rv|=2rt+2rC
OTKYyJa
+
In| LY ) =2re42rC
g—rv @

[Torenuupyst ypaBHenue (4), noiaydaem

+rv
g — p2rtH2rC _ p2rt ,2rC_ ezrc:q{:clezrt
g—rv J

Otkyna uckomasi yHKIIMSI UMEET BUJ]
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2rt
g [Cie? -1
V= T T o)
r|cse +1)
2 :
g=1m ci=Ll
WIH C yYETOM TOT'0, YTO kK u 1, moy4um

_rm le—Cte
- t b 1t
k [en+Cie™™| 5)
W3 ypaBaeHus (5) 04eBUIHO, UTO TIPH £, CTpeMsIIeMcsi K 06CKOHEUHOCTH, CKOPOCTh V JOCTUTAET
MPEAEIIbHOIO 3HAUCHUS

Vinax=V,
JUIE KOTOPOTO

rm | mg
V=—- =y —
k k

CrnenoBaTenbHO, ypaBHEHUE (5) 3aMMCHIBACTCS B BUIC

(ert_ctle—rt)

(ert_'_ci’e—rt) ©)
HauanbHoe ycnoBue: ipu £ =0 v = vy,

[Tyctb pagu kpatkocTu 3anucu uo=vy/V. Torga nocrosiHHas uHTerpupoBanust C* B ypaBHEHUU
(6) npuHUMAaET 3HAYCHUE

HOI[CTaBJ’IHH 9TO 3HAUCHHUC B ypaBHeHHe (6), 3aM€4yacM, 4TO vV MOXKET 6LITI> 3alircCaHa B BUIEC
( ug,+ th rt )

v=v.—— L

( 1+u,thrt )

HpI/IHI/IMaﬂ, qTo NpHU { = 0s= O, MOKEM TCHCPb OMMPCACIINUTDL 3aKOH NBUKCHUA S

t
s:f v(t)dt:%ln(ch rt+uyshre

0
r=4 uozﬁ
HOI[CTB.BJ'IHH V nu V B O3TO paBeHCTBO, OKOHYATCIBbHO nonyqaeM HCKOMBIﬁ 3dKOH
OBUXXCHUA
2

\% t Vo t
s=—1In chg—+—shg—

g V V Via

IIpumep 6. HaiiTu pelieHust ypaBHEHHSL:

(x3y— 3x2y+y3)dx+2x3dy =0

A PaznienmuB 00e yactu ucxonHoro ypaBHeHus Ha dx#0 (x=0 — oueBUAHOE peLICHHE), TOTYUUM
ypaBHeHue bepHynu

2X3Z—§:+(x3—3x2)y:—y3

Cuwras y#0 (y=0 — TpUBHAIBLHOE PELIEHHUE), IEIMM 00€ YaCTH MOCIEIHEr0 ypaBHEHUS Ha (-)°) 1

)
nenaeM 3ameny £ ( X )—y . Torpa momyunm
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2y,
y3 ‘ (X)’ x3z'—(x3—3x2)z:1.

Pemas 310 ypaBHEHME, HAXOOUM
_ -3 x -3

z(x)=C,x "e*—x

Tenepsp 3anuniem Bce peIIEHNs UCXOQHOTO YPaBHEHHUS
2 x 2 B M eo— (1. —

C,y'e—y —x=0;x=0;y=0 ,

IIpumep 7. HaiiTu ob1iee penieHue ypaBHEHUS:

y':—y2+1+ Xz‘

A DT0 ypaBHEHUE ABIAETCSA ypaBHEHHEM Pukkaru, B KoTopoM a(x) =-1, b(x)=0 u c(x) = 1+x°.
IIpoBepka yCIIOBHS C(X):_G(X)Xz_b(x)x"'l. [IpuBeno x pesymprary: 1+x’=1+ x°
CrnenoBarebHO, TO YCJIOBHE BBIMOJHSACTCS M 332 YaCTHOE DPELICHHE HCXOJHOTO YpaBHEHHS

_ .1
y=x+-=

=X 7
. Taxum 06pa30M, mojiaras H BBIYUCIIUB

MOXKHO TPHHATH (PYHKIHUIO: Y1
r_ -2
y=l-z"z, IIPUBOJUM HCXOJHOE YPABHEHHME K HEOJHOPOAHOMY JIMHEHHOMY YpPaBHEHHMIO:

z —2xz=1_Orkyna
2
z:exz(C+f e dx)

CrnenoBaTenbHO, 0011I€€ PEIICHHE UCXOAHOTO YpaBHEeHUs PUKKaTH nMeeT BU/:

e

yEX A
C+_[ e " dx A

Ipumep 8. HaliTn 001muii MHTErpasl ypaBHEHUS:
(x+y—1)dx+(x—y*+2)dy=0
A YCcTaHOBUM, SBJISICTCS JIM HCXOJTHOE paBHEHUE ypaBHEHHUEM B MOIMHBIX auddepennmanax. Jlis
ATOTO MPOBEPUM, BBITIOJIHACTCS Ji1 ycroBue Jitnepa (1.87). 3nech
M(x,y):x+y—1’ a N(x,y):x—y2+2_

oM on OM_, oN_

1

BbrumciauM npou3BoIHbIE 0y u Ox. 0y u OX | crenosatensHo, ycioBue Jitnepa
BBIIIOJIHEHO, M HCXOJIHOE YypaBHEHHE SBISAETCS YPAaBHEHHUEM B IOJHBIX Ju(QepeHnuanax.
Haiinem ¢yHkumio wu(x,y) 1Mo HM3I0)KEHHOW BBIIIE CXEMe, a UMEHHO, IPEINOJOXKUM, YTOObI

M (x,y)
BBITIOJTHSITOCH paBeHCTBO U X ;
8_u =x+y—1
0x ,
oTCrOIa

ulx,y)= [ ey 1)aerd (y)=5 ey xegly)
T_N(x,y)

Janee motpedyeM oT u(x,y) odecriedeHus: paBeHCTBA 0y :

X
0 Zaxy—x+¢(y)|=N(x,y)=x—y*+2
oy| 2

— O+x—O+¢'(y):x+¢'(y)=x—y2+2, W ¢’<J’):_)’2+2. CrenoBaTenbHo,
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¢(y)=f(—y2+2)dy=—y;+2y

Taxum o6pazom, uckomasi (GyHKIUS U COOTBETCTBEHHO OOIIUI MHTETpasl HCXOJIHOTO YpaBHEHUS

OyIyT UMETh BUJI:
3

u(x,y):X—+xy—x—y—+2y =C
2 3 )
[Tomydnm oOwMiA WHTErpajJ MCXOAHOTO YpaBHEHHs, NOTPEOOBAB BHINOJHEHUS PaBEHCTBA
ou
—=N|x,
o (x,y ):
3
u(x,y)=[ lx=y*+2ldy+y(x)=xy—L+2y+y(x)
3 , a Temepb moTpedyeM, YTOOBI
ou X
——=M(x,y) , w(x)=] [x=1)dx="-—x
BBITOIHSUIOCH O X L y+Y (x)=x+y—1, Haiinem f 2 . Taxum
00pa3oM, o0 HHTETPAT UCXOTHOTO YPAaBHEHUS IMEET B
2
C=xy—L-+2y+% —x
T3

CrnenoBaTenbHO, HE3aBUCHUMO OT TOT0, Kakoe U3 yciaoBuii (1.86) OyneT BHIMOTHITHCS B MEPBYIO
ouepeib, 00N HHTETpal UCXOAHOTO YpaBHEHUS OyA€T OJHUM U TEM KeE.
OOmwmit MHTETpaT UCXOAHOTO YPaBHEHUS MOXHO 3anucath B Buje (1.89):

X

f(x+y—1)dx+f (x,—y*+2)dy=C

Brimmomanm HHTETPHUPOBAHUC!

X2 y3

X v —x|F _y y —

5 XY X \XO+ X0y =g +2y |yo C
WK

b} XZ 3 3
X?"'XY_X_ 70+X0Y_X0 + xoy—y?+2y - Xo)’o_%"'z}% =C

2

2 3
Xo
X.,y Cl—C+?—x0+x0y0+2yO——
T.K. ©0>70 MOXHO OpaTh MPOHM3BOJIBHO, TO, 0O03HAUUB ,

OKOHYATCJIbHO MOJTYyYUM

3
X
C,= —+xy—x—y?+2y

2 A

y =exp
Ilpumep 9. Halitn penieHus: ypaBHEHHUS:

X_y')
y

A PazpemmB 3T0 ypaBHEHHE OTHOCUTEIBHO X U, IOJIaras B 3TOM ypaBHeHHH Y = P, moiay4yum

_JY
x==Inp
p . Tak kak dy:pdx,TO
dy =pd llnp zldp+lnpdy—llnpdp
p p p ,
501051
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[1-Inp| dy—%dp =0

U3 5TOro ypaBHEHMS Haxomum: p = e u P =CY . Takum 0o0pa3om, peuIeHUsT HCXOJHOTO
YPaBHCHUA UMCIOT BU:
x=2

e yCx=InCy 4

Ilpumep 10. Haiitu oO1iee pemeHue ypaBHeHus: Y - y=0,
2
A 1. 3anumeM xapakTepuUCTUYECKOE YpaBHEHHE: A"=1=0,

2. Halizmem KOpHHM 3TOT0 ypaBHEHHS: A=14,=—1 .

3. TlockonbKy KOpHM AE€MCTBUTEIbHBIE W pa3IMYHble, TO IO MpPaBUIy | KM CTaBATCA B
X

— X — 5
cootBercTBUe (Qymkmum Y1-€ > M Y2=€  yoroppie cocraBnsior  QyHIAMEHTAIBHYIO
CHCTEMY JIMHEHHO HE3aBUCUMBIX PELICHHH HCXOAHOro ypaBHeHMs. CiieoBaTellbHO, olliee
pelIeHre UCXOJHOTO YPABHEHMS UMEET BUL:

yix|l=C, eX+Cze_X_A

Lpumep 1]. Haiit oO1iee perieHne ypaBHEHUS:
Y5y Y18 {y =34 {y +45 {yi-25y =00

A 1. 3anuieM xapakTepuUCTUYECKOE YpaBHEHHE:
A°—51+181°—342%+451—25=0_

2. DTO XapaKTEpUCTUUECKOE YPABHEHNE UMEET KOPHHU:

A =1,0,,=152i,4,=1421

3. Mul BUUM, YTO CpCan KOpHCfI XapPaKTCPUCTHICCKOI'O0 YPABHCHUA CCTh KaK ﬂeﬁCTBHTeHBHLIC n
PAa3JIMYHLBIC KOPHH, TaK U KOMIIJICKCHO COIIPSKCHHBIC, IIPUYCM KOMIIICKCHBIC KOPHU ABJIAKOTCA
KpaTHBIMHU. HOBTOMy I COCTaBJICHUA (I)YHI[aMeHTaHLHOI\/II CHCTEMBl JIMHEHHO HE3aBHCHUMBIX

—_— X

o Al_ 1 y.=e
peleHuii Bocnoab3yemMcs npasuiamu 1, 2 u 3. KopHio COOTBETCTBYET peleHue ' 1 ,

A, =142 A, =1-2i

a KaxJoMy M3 JBYKpaTHBIX KOpHeH = 2.4 u 3 , OTBEYAIOT pEIICHHUS:

_ X _ X X . _ X .
y,=e CoS2X,y;=xe cos2x,y,=e sin2x,y.=xe sin2x. COBOKYMHOCTh 5THX IIATH

peLeHui YirYor V3 VeYs oOpa3yer (QyHIAMEHTAIBHYIO CHUCTEMY JHMHEWHO HE3aBHCHMBIX
emenuit. CrenoBaTelbHO, 0011Iee pelIeHIe 3aMHIIeTCs TaK:
5
y:C1eX+ex[(C2+ xCj)cos 2x+(C,x+Cg|sin 2 x} A

Ipumep 12. Haiitu yacTHOE 1 0011Iee pelieHHe YPaBHEHHUS:
2x

—4y+5y=
Y Y COS X

A B COOTBETCTBUHU C METOAOM HarpaHma, COCTaBuUM COOTBGTCTBYIOH_ICG 3TOMy HGO,Z[HOpO,Z[HOMy
YpaBHEHHIO C IOCTOSHHBIMU KO03()(hUITMEHTaMU OHOPOIHOE ypaBHEHHE
y =4 y+5y=0
A2—421+5=0
U pemmM ero. s 3Toro 3amuiieM XapakTepUCTHYECKOE YpPaBHEHHE: =Y. Dro

A ,=2+0
XapaKTepUCTUYECKOE YpaBHEHHE UMEET KOpHU: = 1,2 .

Msbl BUAMM, YTO KOPHH XapaKTEPUCTHUUYECKOTO YpaBHEHHs KOMIUIEKCHBIE, MOATOMY oOIee
penIeHne OJHOPOJHOTO YPABHEHUS UMEET BU/L:
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2 2x .

y=C,e""cosx+C, e "sinx

byznem nckath yaCTHOE pelIEHHE UCXOHOTO YPAaBHEHMSI B BUJIE
— 2 x 2Xx .

y—Cl(x)e cosx+C2(x)e sin x (*)

CoctaBum cucreMy

' ) | 2X .o
C,lxle" cosx+C, x| sinx=0
WM COKpamas Ha e,

X

b0

!

C
1 **)

Pemmth 3Ty cucTeMy OTHOCHUTENIBHO Cin (Gl yoscro pPa3IMYHBIMM CcIlOCOO0aMH, Hampumep,
ucnonb3ysa npasuiao Kpamepa. B nanHom cimyuyae yngoOHee cHayana mpeoOpa3oBaTh BTOpOE
ypaBHEHUE, a UMEHHO, YMHOXHUTbh 00€ €ro 4acTu MepBOro ypaBHEHUS Ha —2 U 3aTeM NpUOaBUTh
IIOJIyYEHHBIN pe3yJIbTaT KO BTOPOMY. B urore nosryunM ypaBHEHUE:

!
[}

c0sx+C, x|sinx=00 66

C,|x)[—sin x|+C,[x|cos x=
oS X

U, CIIEI0BATENLHO, DTUM YPABHEHUEM MOKHO 3aMEHUTH BTOPOE YPaBHEHHE B cucTeMe (**)
C s Cysi=0iidd

Pemas sty cucremy no npasuiy Kpamepa, nomyunm

0 sin x

1 |
e Cosx N 1

=it Y = =
Cylx] ’cosx sinx| tgx,=C, x| ftgxdx n|cosx|,

—sinx cosx

cosx 0

|—sinx 1—|
C;(‘x):%:LzCz(x):fdx:x.

Iloacrasiss MOJIy4CHHBIC 3HAa4YCHUS Cl“ {C2°

HeOI[HOpO\I[HOFO YPaBHCHUA
x|=¢"*[cos x-In|cos x|+xsin x|

B (*), MOMyYMM YacCTHOE pElIeHHE HCXOIHOTO

yqacmHoe

Takum 06pazom, ob1Iee pereHne UCXOTHOTO YPaBHEHUS UMEET BU/T:

y(x‘]:ezx(Clcosx+Czsin x)+ezx(cosx-ln|cos X|+ xsin x| N

Ipumep 13. Haiitu yacTHOE pemieHne ypasHenus:: Y — Y= xe".

A 1. Jlns npaBoii 4acTH MCXOTHOTO ypaBHEHHMs OIpesesieM mapameTpsl o.f,q,/: a=1,3=0, ¢
= 1.

=+1

2120 s A
2. KopHu XapakTepuCTUYECKOTO YpaBHEHUS A"=1=0 pejicrBurensusie 1 pasnuyHble, = 1.2
3= A=1
. YUUTHIBas, 4TO YHUCIIO (0( +ip ) 1 COBIIQJIa€T C KOPHEM ~ 1~ .KpaTHOCTH 1, TO Toraa s=1, u m
=max(q,/)= 1. Ucxoas u3 3Toro, MOXHO BBITMCATh BUJl HCKOMOT'O YaCTHOT'O PELICHUS:
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yq[:X)ZeX(AOx+A1)x‘

3. IloxcraBisieM B MCXO/IHOE YPABHEHHUE BBIPAKEHUS IS ),(X) U €€ BTOPO IPOU3BOIHON
Yolx|=e* [ Ay x*+x(4A,+A |+2A,+2 A,

[Tocne npeobpazoBanuii (COKpallieHus Ha €* ¥ IPUBEIECHUS 10I00HBIX) IIOJYyYaeM paBEHCTBO:
4AX+2A+2A =X

B srom paBeHCTBe mnpupaBHUBaeM KO3(DPPULIUEHTHl MpPHU OAMHAKOBBIX CTENEHSAX (QYHKLUUU
IIEPEMEHHOM X B IIPABOM U JIEBOM YaCTSAX:
1
x :4A,=1 1
0 == - =
x*:2A,+2A,=0 A=y A=y
, OTKYyJla CJIELy€T, 4YTO .

u A

A
[TonyueHHble 3HAYEHUS HEONPEACICHHBIX KodhduiueHTop 0 1 [OACTaBHUB B BUJI

HCKOMOTI'O HaCTHOI'O pCIICHUS, ITOJIYUYUM OKOHYATCIIbHO!

1 X[ 2
yq(x)zze (X —X)

IIpumep 14. Hailtu yacTHOE pellieHHE YPaBHEHHUS:
y =y +3y+5y=5¢e"cosx+4e

A Ilpexne Bcero, (QyHKIHIO f (X) OpeICTaBUM B BHJE CYMMBl JBYX (QyHKUIUN

— 2x _ —Xx
filx|=5e"cosx u f,lxl=de™ Jlns kaxmoro ciydas OyneM MHOAOMpaTh CBOE YACTHOE

pelIeHre UCXOAHOTO ypaBHEHUSI.
1. st pyskmmm fi(x) onpenernsiem napamerpsl o.,B,q,l: o =2, =1, g = 0, a nns pyHKIUU fHo(X)
cootBeTcTBeHHO oL =[], B =[], ¢ =0.

3 42
2. Xapaxrepuctudeckoe ypashenne A — A" +3A+5=0 pyyeer kopuu:

N=-1,,,=1%2i
| +if)|=2+i

VYauTeiBast, 4TO g GYHKIUH fi(X) YUCITIO HE COBIAJACT HU C OAHUM M3 KOPHEU

XapaKTEePUCTUIECKOr0 ypaBHEHHs, Mo3ToMy s=0, a a1t (QyHKIuH f>(X) 4HCIO (('H'lﬁ ):_1

COBIIAAACT C KOPHEM M KpaTHOCTH 1. I/ICXOI[H M3 3TOI'0, MOKHO BBIIIMCATh YaCTHOC PCIICHUC!

Yol XI=y 1 [x)+ y,0x|= €[ Agcos x+ B, sin x |+ Dy xe ™™

. ITogcraBiseM B HCXOJHOE YPAaBHEHNE BBIPKCHUS U1 © 4~/ 1 ero MpOU3BOIAHBIX M HAXOMUM
3. 11 y Yulx]

A,,B,,D,

3HAYCHUA HCEOIPCACIICHHBIX KOBCI)(I)I/IHI/IGHTOB . I[J'ISI y,Z[O6CTBa OIIPCACIICHUS 3TUX

K03 (D PHUITMEHTOB TIOICTABHUM Yu1 x| B ypaBHEHHUE C TIPABOM YacThio fi(x), a Y HZ(X) B YpaBHEHHE C

MPaBOU YaCTHIO f>(X).

x|=e**(A +B,si
TMoxcrapmsiem Y41 X/ =€ 0COS XT BoSINX] ) IIPOU3BOJHBIE:

yql(x'zezx 2A,cosx+2B,sin x—A,sin x+Bcos x),

yql(xi=e2X(3A0c05x+3 B,sinx—4A,sinx+4 Bocosx),
TN 2x
Yu1 (X) =e (
2x
B MCXOJHOE YpPaBHEHHE C IIPABOH 4acThio fi(x) = D€  COSX Coxpamias Ha e”' M NPUPABHUBAS
KOA(DPUITMEHTHI MPU COSX M SinX B MPaBOW W JIEBOM YaCTAX TOJYYEHHOT'O PAaBEHCTBa, Oylem
UMETb CUCTEMY U3 JBYX YPaBHEHHIA:

DA, F11B,-34,-48 464,438,454 5.

WJIU TI0CTie Tpeo0pa3oBaHuid

2A,cosx+2Bsinx—11A sinx+11Bcos x|
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1DA 10825,

OTKY/1a HaXOJIUM, UTO

AOZBOZ%,=>y”1(x]=%e2"(cosx+sinx)

—X
Hanee moacrasisieM QyHKIHIO f> U ee TIPOU3BOIHBIC:

! —X " —Xx| v —X
VoolxI=Dge (= x+1], y.,|x|=Dye *(x=2], y.,|x|=Dye *[3—x]
B MCXOJHOE YpaBHEHHE C MpPaBOil 4acThio paBHOU 4e™. COKpaTUB Ha €™, OJYYHM PaBEHCTBO
8Dy=4, T0 ecTh Dy = %, clie10BaTEILHO

(x) = Dy xe

alxl=3xe
y2 )

Takum 00pa3oM, 4yacTHOE pEIIEHHE HMCXOJHOIO ypaBHEHMs 3alMIIeM B BUAE CYMMBI JBYX
YaCTHBIX PELLICHUH, 1 OKOHYATEIbHO OHO OYyJeT UMETh BUJ:

—X

y.x|=y.  [x+y (x):lezx(cosx+sinx)+lxe
y yl y2 4 2 A

2 " '
Ipunep 15. Haiitn pemenne ypasuenns: X Y —XY +y=0,
da _1_
=e

A Tlonaras X= e' pm =1 x , HalineM dx X
BbrarciuM mpou3BOIHBIE TI0 HOBOW MEPEMEHHOM ¢, 0603HaqHB ToykaMu auphepeHnupoBanme
o .

_dy_dy dt dy _t

S dax e Ve
”_i ﬂ d —t), —t: o -2t
y—dt( )dx dt( le™'=[y—yle

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

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

A =A,=1

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

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

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

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

! . —t r . .
y=ye L,y =ly—yle
Toncrasus V> Y B nexonmoe ypaBHEHHUE, TIOJTyIHM
y—2y+y=cost (*)

OTO HEOJHOPOAHOE JTUHEHHOE ypaBHEHHE C MOCTOSHHBIMU KO3 durmentamu OO1ee perieHue

-2t
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COOTBETCTBYIOIIETO EMY OJJHOPOJHOTO yPAaBHEHHS (CM. npumep 36) UMEET BT
ylt|=[C +tC,)e!

a YaCTHOE PEILIEHUE MOXHO MOJIyYUTh METOIOM HEONPEAEIIEHHBIX KOA(PPUIIUEHTOB.
[TockonbKy mapameTpsl MpaBOW YacTH HEOJHOPOAHOTO ypaBHEHUs (*) paBHBI, COOTBETCTBEHHO,

a=0,B=1, ¢ = 0, I = 0 u uyucno (GHB):IB HE COBIAJA€T HU C OJHUM KOPHEM
XapaKTEepPUCTUYECKOro ypaBHeHHs, no3toMy s=0, u m = max(g,/)= 0. Hcxoas u3 3Toro, MoxHO
BBIITMCAaTh BUA HCKOMOI'O HaCTHOT'O pCHICHUA:

y,lt]=A,cost+Bsint

BbI4MCINM POH3BOHBIE OT ¥ 4 it
y,lt)I=—Asint+B, cost,

y,lt|=—A,cost—Bgsint
Y TIOJICTaBUB WX B ypaBHEHHE (*), MOTydnM
—2Bcost+2 A sint=cost

[TpupaBHsieM K03((UIIMEHTH MPU OJMHAKOBBIX (YHKLIHUSX B MPAaBOH M JIEBOM YacTAX 3ITOTO
ypaBHEHUs

_2B,=1,2B,=—~,
2
2A,=0,=A,=0.

CnenoBatenbHO, YaCTHOE pellieHue ypaBHeHUs (*) numeeT Bua

1.
tlI=—— t
yq( | 5 sin |

a ob1iee peuieHre ypaBHeHus (*) OyeT BBITJISAIETh TaK:

yoﬁwee(t):(cl'l'tCZ)et_%Sint

Taxum o6pa3om, oO1iee pereHne HCXOAHOIO YpaBHEHUS! UMEET BU/I:

1.
y(x):(C1+C21nx)x—Esmln X.A

3.1.2. MeTroguyeckne MaTepHaJbl, ONpeAe/sIIOIMe IPOUEAYPHl OLEHMBAHHUSA 3HAHUIA,
YMEHHH, HABBIKOB M (WJIH) ONBITA [JEATEJbLHOCTH B XOJ€¢ TEKYIIero KOHTPOJS
ycneBaeMoCTH
YcTHBIH 0TBET

Ornenka 3HaHM mpenonaraetT audepeHIMpoOBaHHbIN MTOAX0A K 00yJaromeMycs, yqeT
€ro UHIMBHyaJbHBIX CHOCOOHOCTEH, CTENEeHb YCBOCHUS U CUCTEMAaTU3allui OCHOBHBIX OHATHH
U Kateropuii mo aucumiuinHe. Kpome TOro, omeHWBaeTcs HE TOJBKO TIyOWMHA 3HAHHM
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE NPAKTUYECKUH MaTepuall.
OneHuBaeTcs KyJbTypa pedH, BlIaJieHUE HaBbIKaMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenuganus: mociaen0BaTeNIbHOCTb, IOJIHOTA, JOTUMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMyYHbIX TOYEK 3pEHHs, CaMOCTOSTEIbHOE O0000IIeHHe MaTepualia, HCIOJIb30BaHUE
poeCCUOHATILHBIX TEPMHUHOB, KyJbTypa peud, HaBBIKK OpPAaTOPCKOro MCKyccTBa. M3noxeHue
Matepuaiua 0e3 (pakTHUeCKUX OUIMOOK.

Onenka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUEpIBIBAOILE,
MOCJIEI0BATENbHO, TPAMOTHO U JIOTMYECKH CTPOMHO, MpPH 3TOM PAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE MOHATHS, HO U aHAJIHM3UPYIOTCA TOYKM 3pPEHUS pa3IM4YHbIX aBTOpoB. OOyvarouuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIOIaeT KYJIbTYpPYy PEUH.

OrneHka «xopouioy» CTaBUTCS, €CIM O0yYaroIUics TBEPIO 3HAET MaTepua, IPaMOTHO U
[0 CYILIECTBY M3JaraeTr €ro, 3HaeT MPaKTUYECKyr 0a3y, HO IpU OTBETE Ha BOIPOC JIOMYCKAeT
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HECYIIECTBEHHBIE IIOTPEIIHOCTH.

Ouenka «ydogremeopumenvbHoy CTaBUTCS, €cClIU OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM Marepuall, HO HE 3HAeT OTAENIbHBIX JEeTalled, N0IMYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUMPOBKH, HApyIIaeT IOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM MarepHaa,
3aTpyJHAETCS C OTBETAMM, IIOKAa3bIBA€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTaluei 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Keiichl (cuTyanum v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyyaromuiicss JOMKEH YMETh BBIJCIUTH OCHOBHBIE TIOJIOKEHHUS M3 TEKCTa 3ajJaud,
KOTOpbIE TPEOYIOT aHaIM3a U CIyXaT YCIOBUSIMHU perieHus. VicXoas U3 MoCTaBIeHHOTO BOIpoca
B 3aj/laye, MONBITaThC MAaKCHUMaJbHO TOYHO OINPEAETUTh MPOOJIeMy U COOTBETCTBEHHO PEIIUThH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/MIM MUcbMeHHO. [lpu pemeHun 3agad Takke BaKHO
NpaBWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCH,, HayMHasg ¢ Oojee OOMMX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanus — O1jeHKa yUUTHIBAET METOJIBI U CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pElIeHNU CUTYallMOHHOM, MPOOJIeMHOMN 3aJauH.

OneHka «omauynO» CTaBUTCA B CiIydae, KOTJa OOy4YaroUIMiics BBIMOJHUI 3a/laHUe
(pemmi 3aavy), UCIONB3YS B OJTHOM 00bEeMe TEOPETHUECKHE 3HAHUS U MTPAKTUUECKHE HAaBbIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusI.

Onenka «xopouwto» CTaBUTCS, €clii 00yUaroLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOOoBaHUS,
HO HE COBCEM YETKO OIPENENSIETCS ONOpa HAa TEOPETHUECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YHOU JUTepaType Mo JAaHHOMY BOIIPOCY.

OneHka «yooeremgeopumenbHoy CTAaBUTCS, €CIIM 00YUaIOIIUIiCs MOKa3aJl MOJ0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a1a4u.

OneHka «Hey0oen1emeopumenvHoy CTABUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUsI.

TecrupoBanue

SBnsieTrcss OAHMM U3 CPEACTB KOHTPOJSL 3HAHMM OOy4YaroImIMXCs MO JAUCHUIUIMHE
(Monymi0).

Kpumepuu oyenueanus — npaBUIIbHBIN OTBET Ha BOIIPOC

OueHka «omauyH0y» CTAaBUTCA B Cllydae, €Ciu NpaBuiibHO BbIOIHEHO 90-100% 3aganuii.

Or1eHKa «xopouto» CTaBUTCS, €CITU TIPABUIIHHO BBITTOTHEHO 70-89% 3amanHuid.

OneHka «yoosnemeopumenbHoy CTaBUTCA B Cilydae, €CJIM MPaBUIBHO BHINOJHEHO 50-
69% 3amaHui.

OneHka «HeyoognemeopumenbHoy CTABUTCS, €CIU NMPAaBUIBHO BBIOJHEHO MeHee 50%
3aJaHuH.

3.2. OueHoYHbIe MATEPHAJIBI JIsl IPOBEACHHUS ITPOMEKYTOYHON aTTeCTAlluH
3.2.1. Kputrepum ouleHKM pe3yJabTaTOB 00y4eHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHMS
OLICHHBAHMA o0yyeHust
OTJIMYHO 3Haer: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCICAOBATEIBHO M TPAMOTHO €T0 M3J1araeT, ONUpasich Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEPaTyphl,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JleNlaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IEHNs], CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics yMeeT CcaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npodeccHoHANbHbIE  3ada4d WM 33JIaHds, YBEPEHHO, JIOTWYHO,
HOCIIEIOBATENHHO ¥ APTYMEHTHPOBAHO U3JIaraTh CBOE pELICHHE, UCIIONB3Ys
Hay4YHBIC [TOHATHS, CChUIAsICh HA HOPMaTHBHYIO 0a3y.

Brnaneer: - 00ydJaromuiicsl BIaJeeT panuoOHAIBHBIMA METOJaMH (C HCIIOJIb30BaHHEM
paIMOHATBHBIX METOAMK) PEIICHUS CIOXKHBIX MPO(PECCHOHANBHBIX 3a/ad,
NPE/ICTaBICHHBIX JICTOBBIMH UTPAaMH, KeHCaMHt | T.J1.;

[1pu pereHn NPOAEMOHCTPHPOBAT HABBIKU
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- BBIJICJICHHS [JIABHOTO,

- CBA3KOH TEOPETHUECKUX MOJOKEHUH € TpeOOBaHUAMU pPYKOBOISIIHX
JIOKYMEHTOB,

- M3II0KEHHS MBICIIEH B JIOTHYECKON MOCIEI0BATENBHOCTH,

- CaMOCTOSTENIFHOTO aHajiu3a (aKThl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSA3U U JUAICKTHYECKOM Pa3BUTHH.

XOPOIIO 3Haer: - 00yuvaroImuicss TBEpAO YCBOWJI MaTepuai, JOCTATOYHO I'PAMOTHO €ro
U3JIaraer, ONUpPasiCh Ha 3HAHUS OCHOBHOU U JIONOJIHUTEIbHOU JIUTEPATYPHL,
- 3arpynHseTcs B (OPMYIHPOBAHUH KBATU(HUIMPOBAHHBIX BEIBOJOB M
00001mIeHNl, omepupyeT KaTeropusiMH ¥ TMOHATHSAME, HO HE Bcernaa
MIPaBHIHHO MX BEpUDHUIHPYET.

YmMmeert: - 00yJaroIuiicss yMeeT caMOCTOATEEHO H B OCHOBHOM TIPaBMIILHO PEIIaTh
y4eOHO-poheCCHOHANBPHBIC 3a/laddl WM 3aJaHus, YBEPEHHO, JIOTUYHO,
MOCJICIOBATEIEHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MOJTHOM MEpPE HCHOJB3Yys HAYYHBIC NOHATHUA U CCHUJIKM Ha HOPMATUBHYIO
6azy.

Bnaneer: - O0ydJarouiics B ILEJIOM BIAJCET PANMOHATGHBIMA METOAAMHU PEIICHUS
CIIOKHBIX TIPO(eCcCHOHANBHBIX 3a/1a4, MTPECTaBICHHBIX JICTTOBBIMU UTPAMU,
KelicaMu U T.1I.;

Ilpu pemieHnr cMoOr MPOJAEMOHCTPUPOBATh JOCTAaTOUYHOCTb, HO HE
TyOUHHOCTh HABBIKOB,

- BBIJICJICHHMS TJIABHOTO,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCICA0BATCIIBHOCTH,

- CBS3KH TEOPETHUYECKHX TIOJOKEHUH ¢ TpeOOBAaHUSAMHU PYKOBOSIINX
JIOKYMEHTOB,

- CaMOCTOSATENBFHOTO aHau3a (aKThl, COOBITHI, SBICHUH, MMPOIECCOB B UX
B3aMMOCBSI3U U JUAIEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3Haer: - o0ydaromuiicss OpHEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSACTCS B €ro
PUTEJIBHO H3JI0’KEHUH,
- II0Ka3blBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JONOJIHUTEIbHOU
JIUTEPATYPHI;

- c1abo apryMeHTHpYeT Hay4YHbIe ITOJI0KCHUS;
- IPaKTHYECKH HE CITIOCOOCH CPOPMYIMPOBATH BEIBOIBI 1 0000IICHHS;
- YaCTUYHO BJIAJCeT CUCTEMOM ITOHATHI.

VYmeer: - o0ydaromuiics B OCHOBHOM YMEET PEINTh y4eOHO-TIpodecCHOHAIBHYIO
3ajjady WM 3a/laHHie, HO JIOITyCKaeT OIMOKH, c1a00 apryMEeHTHPYET CBOE
pPeICHUEC, HEAOCTATOYHO HCIIOJb3YCT HAYUYHBIC MOHATUA U PYKOBOIAANINEC
JOKYMCHTBI.

Brnaneert: - oOywarommuiicss BiageeT HEKOTOPBHIMH palMOHAIFHBIMH  METOIAMHU
pemieHusT  CIOXKHBIX ~ NPO(EeCCHOHANBHBIX  3a7ad, IPEICTaBICHHBIX
JICIOBBIMU UTpaMH, KeHcaMU U T.1.;

[Ipu pemennn npoaeMOHCTPUPOBAT HEAOCTATOYHOCTD HABBIKOB

- BBIICTICHUS TJIABHOTO,

- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM MOCIEI0BATEIBHOCTH,

- CBS3KH TEOPETHYECKHUX IMOJOXKECHUH C TPEOOBAHMAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSATENBHOTO aHaNn3a (akThl, COOBITHH, SBICHAHN, TIPOIECCOB B HX
B3aMMOCBSI3U U JUAJICKTHICCKOM Pa3BUTHH.

HEYJOBJIETBO- | 3Hnaert: - 00yyaronuics He yCBOMJI 3HAYNTEIBHON YacTH MaTepHaa;
PUTEJIBHO - HE MOKET apr'yMEHTUPOBATh HAy4YHBIE [10JIOKCHHUS;

- He (OpMyITHPYET KBATU(DHUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;

- HE BJIaJCeT CUCTEMOM IOHATHUH.

Ymeer: oOyJaromuiicss He MOKa3aJll YMEHHE pemaTh y4eOHO-IpodecCHOHATBHYIO
33124y WM 3aJIaHHeE.
Bnaneer: HE BBINIOJHEHB! TPEOOBaHMS, MPEABSIBISIEMbIE K HaBbIKaM, OLCHUBAEMBIM

«YAOBJICTBOPUTCIILHO».

3.2.2. KoHTpOJIbHBIC 3aaHUs H/WJIH HHBbIC MAaTepHAJbI 1JIsl IPOBEJCHUS NMPOMEKYTOYHOH
arrecTanuu
CnHcok BONPOCOB /151 YCTHBIX OTBETOB (BApMAHTBI TECTA)

1. BeKTOopshl U IEUCTBUS C HUMU.

2. JluHeliHOE POCTPaHCTBO.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
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.
50.
51.
52.
53.
54.

Martpuiel ¥ J€UCTBUS C HUMH.

Onpenenurenu: NOHATHE, CBOMCTBA, IPUMEHEHHE.

Cucrempl TMHEVHBIX YPaBHEHUMN: TOHSTHE, BUbI, METObI PEILICHUH.
JIuneliHbIe onepaTopsl U IEUCTBUS C HUMMU.

KBangpatuunslie GOopMbl: TOHSATHS U BUBIL.

JIuHuK Ha IIOCKOCTH.

KpuBbie BTOpOro nopsaka: moHsATHE, BUAbI, TpeoOpa3oBaHusl.
[IpsiMbIe JINHUM U TTTIOCKOCTH B IPOCTPAHCTBE.

IIpakTHueckoe 3aHsATHE

MHO0k€eCTBO: OHATHE, BUJIBI, OTIEPALINN HAJl HUMHU.

QyHKIUU: TIOHATUE, BUBL, IPUMEHEHUE.

[lepenensl: onpenenenue, BUABL, TPUMEHEHUE.

HenpepbIBHOCT (PyHKITUH: ONpeieTieHne, CBOMCTBA, IPUMEHEHHE.
[IpousBoaHas GyHKIMK: ONpe/ie]IeHne, CBOMCTBA, TPUMEHEHHS.
CoiictBa ntuddepeHunpyembix GyHKIMU: OCHOBHBIE TEOPUH U TIPABUIIA.
Uccnenoanmne GyHKINMA ¢ TOMOIIBIO TIEPBOM MPOU3BOTHOM.
HccnenoBanue GyHKIMIA € TOMOIIBIO BTOPOI MPONU3BOIHOM.
MeToabl HHTErpUPOBAHUS.

WHTerpupoBanue palMoHaIbHBIX Jpo0ei.

WuTerpupoBanne uppaoHaIibHbIX (YHKIIHA.

WuTerpupoBanie TPUrOHOMETPUYECKUX (YHKINH.

OnpeneneHHblid HHTETPAJT: MOHITUE, CBOWCTBA, TPUMEHEHHUE.
HecoOcTBeHHBIE MHTErpaIbl: TOHITHE, BU/IbI, CBOWCTBA

BekTops! u 1efcTBUS C HUMU.

JInneliHOE IPOCTPAHCTBO.

Marpuiibl U I€UCTBUSI C HUIMH.

Omnpenenurenu: MOHATUE, CBONCTBA, IPUMEHEHHE.

CucteMsl TMHENHBIX YPaBHEHUI: TOHATUE, BUBI, METOABI PEILICHUM.
JIuneliHbIE OllepaTophl U NEUCTBUSA C HUMU.

KBanpaTtuunbie pOpMbl: TOHSTHUS U BUJIBL.

JInHnY Ha MIIOCKOCTH.

KpuBbie BToporo nopsiika: moHsiTue, BUbl, IpeodpazoBaHusl.
IIpsiMbIE JINHUK U ITIOCKOCTH B IIPOCTPAHCTBE.

[IpakTHueckoe 3aHsTHE

MHOX€eCTBO: IIOHATHUE, BUABI, ONIEPALIUU HAJl HUMU.

QOyHKIWHU: TOHATUE, BU/BL, IPUMEHEHNE.

Ilepenensl: onpenencHue, BUABL, IPUMEHEHUE.

HenpepriBHOCTE QyHKIIUM: OIIpe/ielieHHe, CBOMCTBA, TPUMEHEHHUE.
[Tpon3BosHas GyHKUMU: ONpeiesieHre, CBOUCTBA, TPUMEHEHMUS.
CgoiicTBa nuddepeHupyeMbix GyHKIUN: OCHOBHbIE TEOPUH U MTPaBUIIA.
HccnenoBanue GyHKIMIA C TTOMOIIBIO TEPBON MPOU3BOHOM.
UccnenoBanue GyHKINMA ¢ TOMOIIBIO BTOPOW TPOU3BOTHOM.
Meroasl HHTErpUPOBAHUS.

WuTerpupoBanue palnoHaIbHBIX APOOEH.

WuTerpupoBane nppaloHaIbHbIX (YyHKIHHA.

WuTerpupoBanne TpPUrOHOMETPUYECKUX (DYHKIINH.

OmnpeneneHHblil UHTErpai: MOHATHE, CBOMCTBA, IPUMEHEHHE.
HecoOcTBeHHbIe HHTETpaIbl: IOHATHE, BUIbI, CBOMCTBA

@yHKIUA MHOTUX IIEPEMEHHBIX: [IOHATHE, CBOWCTBA, IPUMEHEHHUE.
YacTHble pupaleHNs U YaCTHBIE IPOU3BOIHBIE: IIOHATHE U CBOMCTBA.
[TonHble mpuparieHus 1 noaHbIN auddepeHuan: NoHsATHE U CBOUCTBO.
OKCTpeMyM: ITOHATHE U CBOMCTBA.
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55. IuddepennunanbHple ypaBHEHHS IEPBOTO MOPSAIKA: OHATHE, CBOWCTBA, TPUMEHEHHUS.
56. lluddepennmanbuble ypaBHEHHUS BTOPOTO W BBICIIETO IMOPSIKOB: MOHSITHE, CBOWMCTBA,
IIPUMEHEHUE.
57. Pa3HOCTHBIC YpaBHEHUS: MIOHITUE, CBOMCTBA, TPUMEHEHUE.
58. UucnoBele psibl: IOHATUE, CBOWCTBA, IPUMEHEHHUE.
59. @yHKIMOHAIBHBIE PABL: IOHATHE. CBOMCTBA, IPUMEHEHNE.
60. Psanp! Tolinopa u MakiiopeHa: onpeiencHue, CBOMCTBA, IPUMEHEHHE.
TexkceTbl MP00JIEMHO-AHAJIMTHYECKHUX U (MJTH) IPAKTHYECKHUX YU4eOHO-IPOoeCcCHOHATBHBIX
3aja4
1.BbIyuciauTh onpeaeauTenb:

e

-4 P, .

2. Pemuth ypaBHeHuUE:

NN

Py py(x+1)

3.ITpoBepuTh CyIIECTBOBAHUE U BBIYUCIUTH OOPATHYIO MATPHILY JUIsI MATPUIIBL:
b, P;

a=\% P2f

4. Pemth cUCTEMY JTMHEHHBIX ypaBHEHUM 1o popmynam Kpamepa:

ven p=Re
B p2y-8¢,ou,. |
5. Haiitu coOCTBEHHBIE 3HAYEHUST MATPHUIIBI:

P, DP;
A=12 P2,

6.CocTaBUTh YpaBHEHUE TPACKTOPUU TOUYKH M (X; y), KOTOpasi IpH CBOEM JBMKEHHUH OCTAETCS
BABOe Omke K Touke A(—1;—1), yem k Touke B(—4;—4).

7.-lano ypasHenue: y> — 2x + 4y + 2 = 0. BbIsICHUTB, KaKyl0 KPHBYIO BTOPOIO MOpSJIKA OHA
OTIHCHIBAET.

8.Ilapabosna ¢ BepuIMHOI B Hayajle KOOPAWHAT MPOXOAMUT 4Yepe3 TouKy A(2;8) u cummeTpuyuHa
oTHOocuTenbHO ocu Oy. Hanucats ee ypaBHEHHE.

9. Ans npsimoit P X+p,y—p;=0 : @) IPOBECTH NEPIEHANKYJIPHYIO €H MPSAMYI0, IPOXOISIIYIO
yepe3 Touky (20; —18) m 3ammcaTh ee ypaBHEHHE, O) ONpPENETUTh KOOPAUHATHI TOYKH

2 —
IepeceyeHnst JaHHOH IpsMoii ¢ mpsmoit P2X ~P1Y+P3=0
10. Hansr nBa MuokectBa: A = {-1,0, 3,5} u B={-3, 1,0, 7, 9}. Haiittu AUB, ANB, A\ B, B\
A.
11. Onpenenuts MHTEPBAIBLI MOHOTOHHOCTH f(X) = x* -9x? +15x +1.

12. Hanucath ypaBHEHUE KacaTeIbHOM K KpHI 3

y=x +3x % 2 B TOYKE Xo = -1
6x

1+—
X

lim
13. Beruucnuts npegen 2«
14. Haiitu obnacts onpenenenus GyHknuu z = 2In(xy).

15. Haiitu mpousBonyto dynkimef (x) = sin(5x + 3)

16. Haiitu mpousBonyto GyHkiyY :’T

17. Haiiti nuddepenmnman ¢)yHKm}":arcrg\E B TOUKE X = 1.
18.HaiiTn BTopyo npou3Boanyto GpyHkiuu e B Touke x = 0.
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19.Yemy paBHa nepBooOpasHas q)yHKm-"/ (-"2 +1) ?
20. BbI4ucanTh HHTETpa _|1 x4 dx
Inx

21. Beraucnuth uHTErpan | —dx
X

22. Beraucauth uaTerpa. | 11sin xdx

23. Berunciaurb YacTHBIC MPOU3BOIHEIC NIEPBOTO ¥ BTOPOTO MOPSIIKA T QYHKINH Z
=x’-2xy* +y°.
24. Haiitu skctpeMyM QyHKIMU Z=Xy(2—X -y ).
2 2
25. s pyskmup# =¥% +337 — 407 B touke K(3,1,1) HaiiTu rpaaueHT.
26. Haittn monstit quddepentman Gpynk e B Touke M (1,1).

27. Haiiti obumii uaTerpan quddepeHaabHbIX ypaBHEHHH:

a) tgxsin® ydx + cos’ xctgydy = 0. 6) |1+ v dx— 2+ )1+ x’dy =0

28. [poMHTErpUPOBaTL ypaBHEHUE Y’ = Xy + Xy® HpH HadalbHOM yciosuu y(0) = 2
29. Pemuts nuddepeHIManbHbIe YDAaBHEHHUS:

a) y'=x"+y 0) y'cosx+ ysinx=1

30. Peminth ypaBHEHUE
(2xy +3y°)dx +(x* +6xy —3y")dy =0
= cos’n

31. OnpenenuTh CXOAUTCS JIM TaHHBIN P. Eln—‘ .Ecnu cxomgurcs, ykas3aTh 110 KaKOMy
MPU3HAKY CXOJUMOCTH.
32. Paznoxuth QyHKIMIO y(X) = cos(x?) B paa MakiopeHa.
3.2.3. MeTtoauueckue MaTepuabl, ONpeAe/sOlIde MPOUEeIyPbl OLEHMBAHUS 3HAHWIA,
YMEHUi, HABBIKOB B X0/ IPOMEKYTOYHON aTTeCTAlul

Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIH O0TBET)
Ilpenen AMUTEIBHOCTH 10 MuHYyT
IIpennaraemMoe KOJIM4YECTBO 3aJaHUIL 2 Bompoca
[ocnenoBarensHOCTH BBIOOPKH BonpocoB U3 | CrydaiiHas
KaXXJa0ro pasgeiaa
Kpurepuu oneHku - TpeOyeMbIii 00BbEM U CTPYKTYpa
- U3JI0XKCHHE MaTeprana 6e3 (pakTUIeCKuX OMmMOOK
- JIOTUKA U3JIOKCHUSA
- HCIIOJIB30BAHKUE COOTBETCTBYIOIIEH TEPMUHOJIOIUU
- CTWJIb P€YH U KyJIbTYpa peUn
- moA0Op MPUMEPOB MX HAYYHOM JTUTEPATYPhl U IPAKTHKH

«5» ecnu TpeOOBaHMUs K OTBETY BHIIIOJIHEHBI B TIOJIHOM 00BbeMe

«4» ecnu B IEJIOM BBIOJNHEHBl TpeOOBaHMS K OTBETY, OJIHAKO €CTh
HeOOJIblIINe HETOYHOCTH B M3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHUS BBITIOJIHEHBI YaCTHYHO — HE BBLAEPIKAH 00BEM, €CTh

¢dakTiueckue  ommOKM, HapymieHa  JIOTHKA  H3JIOKCHHUS,
HEJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIpouenypa oueHuMBaHHMsI YMEHUIl M HABBIKOB (pemieHHe MPOo0JIeMHO-AHAJIUTHYECCKHX U
NPaKTHYECKUX Y4eOHO-TTPo(ecCHOHAIBHBIX 3a1a4)

IIpennaraemMmoe KOJIMYECTBO 3aJaHUIT 1
[ocnenoBaresIbHOCTh BHIOOPKH CrnyyaiiHas
Kpurepun oneHku: - BBIJICJICHUE U TIOHUMAHUE MIPOOIEMBbI

- yMeHHe 0000111aTh, COMOCTABISATH PA3IMYHbBIC TOUKH 3PESHHS
- IOJTHOTA MCIOJIb30BAHUSI HCTOUHUKOB
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- HAJIMYME aBTOPCKOMW MO3ULIMH

- COOTBETCTBUE OTBETA [IOCTABJIEHHOMY BOIPOCY

- HCIOJIb30BaHUME COLMAIBHOIO oOnbiTa, MarepuanoB CMU,
CTaTUCTHUYECKUX JTaHHBIX

- IOTUYHOCTb U3JI0KEHUS

- YMEHHE cJIeTaTh KBAIN(HUINPOBAHHBIC BHIBOABI M 0000IIEHHS C
TOYKH 3pEHUS pELICHUS TPOEeCCHOHATIBHBIX 3a1a4

- YMEHUE NPUBECTHU NPUMEP

- OIIOpa Ha TEOPETUYECKUE MOTOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecu TpeOOBaHMUS K OTBETY BBIITOJHEHEI B ITOJTHOM 00beMe

«» ecn B IICIOM BBIMIOJHEHH TpPeOOBaHWS K OTBETY, OJHAKO €CTh
HeOOJIbIIINEe HETOYHOCTH B M3JIOXKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJMPOBaHHUHM  KBaIH(HUINPOBAHHBIX
BBEIBOJIOB 1 00001IEH It

«3» ecnu TpeOOBaHNUS BBHITOTHEHBI YACTUYHO — IBITAETCSA 00OCHOBATH CBOIO
TOYKY 3pEeHHs, ONHAKO Cllab0 apryMEHTHPYeT HayJHEIC
MOJIOKECHNS, TIPAKTHYSCKH HE CHOco0eH  CaMOCTOSATEIFHO
c(hopMyIHpOBaTh BHIBOABI M 000OIIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHON NIESITENEHOCTRIO

4. YueOHO-MeTOAMYECKOE M MATEPHAJBHO-TeXHHYECKOe ol0ecnevyeHHe JUCHUIIMHBI
(Moay.Jist)
4.1. DJIeKTPpOHHBIE y4eOHbIe H3IaHUS

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 ob6pazoBanue). — ISBN 978-5-534-07001-9. — Texkcr :
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:

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

B. B. Mauynuc. — 5-¢ wu3n., mepepad. u jgom. — Mocksa : M3narensctBo IOpaiit,
2023. — 306 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-01277-4. — Tekcr :
anekTponHeld  //  OOpasoBarenbHas 1uatdopma  FOpaiit  [caiit]. —  URL:

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

3. Illunaues, B. C. Beicmas matematuka. [lonubiii kypc B 2 T. Tom 1 : y4eOHUK uis
By30B / B. C. Illunayes ; nmox penakuueir A. H. Tuxonosa. — 4-e u3z., ucnp. u J0m. —
Mocksa : WMzgatenbctBo [Opaiit, 2023. — 248 c.— (Bricmee oOpa3zoBanme). —
ISBN 978-5-534-07889-3. — Tekct : snexTponHblii // OOpa3oBarenbHas miaatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513025.

4. Ilunaues, B. C. Bricmas marematuka. Ilonubiii kypc B 2 1. Tom 2 : yuyeOHMK s
By30B / B. C. llunaues ; nox penakuueii A. H. Tuxonoa. — 4-e u3a., ucnp. u J0I. —
MockBa : WMzmarensctBo HOpaiit, 2023. — 305c.— (Briciee oOpa3oBanue). —
ISBN 978-5-534-07891-6. — Tekcr : anektponnsiii // OOpa3oBaTenbHas Iuiatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513026.

4.2. DjeKTpoHHBIEe 00pa3oBaTe/bHbIE Pecypchl

1. Dnexrponnas 6ubmuoreunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«tOpaiitty) [Dnextponnsii pecypc]. — URL: https://urait.ru/.

2. DOnextpoHHO-OnOMMoTeyHast cucrema ZNANIUM [DOnextponusiii pecypc]. — URL:
https://znanium.com/.

3. DnexktpoHHas OubnuoreuyHas cucrema «KoHCynpTaHT cTyAeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

4. e-Library.ru: Hayunas snextponHas Oubnuorexa [OnexkTpoHHslii pecypc]. — URL:
http://elibrary.ru/.

5. Hayunas snektponHas Oubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
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6. Wudopmannonnas cucrema «EnnHoe OKHO mocTyma K oOpa3oBaTelIbHBIM pecypcamy
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbIl LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HWXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM  CIIPABOYHBIM
cHCTEMaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmanmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKkTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmjiIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecrieueHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOrpaMMHOE OOecTieueHre: CBOOOIHBIC TAKETHI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IIporpammuoe obecriedeHHEe OTEYECTBEHHOTO IPOW3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «l'apant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnexktponHas 6ubamoredHas cuctema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnnoreunas cucremMa « KOHCYIbTaHT CTyIeHTa.
4.5. O0opynoBaHHe H TeXHHYECKHE CPeICTBA 00yUeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJISI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU JUIsS
NPOBE/ACHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YCHHS, U TIOMEIICHHUS TSI CAaMOCTOSITEIbHOW pabOThl 00YJaromuXcsi, KOTOphIe
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUs K ceTu «MHTepHeT» H
oOecreueHbl JIOCTYNIOM B JJEKTPOHHYIO WH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000pyA0BaHUs €r0 BUPTYyaJbHBIMU aHAIOTaMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHUI ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHBbIX 3aHSITUI M IOMELeHUH /15l CAMOCTOSITeIbLHOM
MOMeLIeHHI /15l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBEACHHS | YueOHas ayQuTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3MPOBAaHHOU
yUEOHBIX 3aHITHH MeOeblo, OTBEYArOUIeH BCEM YCTAHOBJIECHHBIM HOpPMaM H

TpeOOBaHMAM, 00OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEeHHs K cetd «MHTepHer» U
obecrieueHHeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
3bC.

* HoMep KOHKPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayAUTOPHOM (OHAE, PACHUCAHWN YIEOHBIX 3aHATHI H
pacIcaHiy IPOMEKYTOYHON aTTeCcTalny.
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