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1. MNepeuyeHb NJIAHUPYEMBIX pe3ysibTaTOB 0Oy4YeHus No aucuuniamHe,
COOTHECEHHbIX C NJIAaHUPYEMbIMU pe3yJibTaTaMU OCBOEHMUSA
nporpamMmmsl

1.1.  Hucrummuaa 51.0.33.01 «Matemarukay obecrieunBaeT OBJIaIeHHE CIIeyOIUMHU
KOMIIETEHIIUSMU:

Kon Kon
Haunmenosanue HaunMmeHnoBanue 3Tama ocBOeHHUA
KOMIIETEHI] JTara OCBOCHUA
KOMIIETEHIINU KOMIIETEHIINHU
15071 KOMIIETEHIIHNA
CnocoOeH BbIOUPATh METO/IbI
Ko, OC-1.1, [MATEMAaTHYECKOTO aHATH3A Jisl
CrocoGHOCTE pELIeHUs TPUKIaJHbIX 3a]a4

HCITOJIB30BATH METO/IBI

[IKo, OC-1 MaTeMaTH4eCKOro

aHaII3a JUIS PEIICHUS
npuknaaneix 3agau | 1Ko, OC-1.2.

Cnoco6eH OCyIIeCTBIISTh
MaTeMaTHYECKUI aHAIH3 C
IMPUMCHCHHUEM BBI6paHHI>IX METOAOB
VTS pEIICHUS TIPUKIIaTHBIX 3a/1a4

1.2. B pe3ynabrare OCBOCHHMA JUCHMIUIMHBI Yy  CTYICHTOB JIOJDKHBI  OBITH
c(hOpMHUPOBAHBI:

OT®/TD Kon srama
OCBOEHHUS Pesynbrarel o0ydeHmst
(pm HanmmuM# podcTaHIAPTA)
KOMITIETEHIIUH

[TpodeccuonanbHpIi 3HaeT OCHOBHBIC TEOPETUUYECKUE ITOJIOKECHHUS
cranaapt «Crnenuaiuct mno JUISlL pELIEHUsI THUIOBBIX MAaTeMaTHYECKHX
(buHaHCOBOMY Ko, OC- | 3374,  MCHOJb3YEeMbIX — IPH  PEIICHHH
KOHCYJIbTUPOBAaHUIO» (YTB. 11 SKOHOMHUYECKUX  3aJa4y; JEMOHCTPUPYET
puKa3oM MUHHUCTEPCTBA yMeHHe 0OpabaThiBaTh OJMIMPUUYECKHE H

TpyJla U COLIMAIbHOM JKCIIEPUMEHTAJIbHBIC TaHHbBIC
3amuThl PO ot 19 Mapra -
2015 . N 167n) [Tpumensier § MaTeMaTHYECKUI
WHCTpyMEHTapuit IS peleHus
OT® «KoHCcynpTHpOBaHUE HKOHOMHUUYECKUX 3a/]a4; HCTIOJIB3YET
KJIHEHTOB I10 COCTABJICHUIO [IKo, OC- | COBPEMEHHBIC MCTO/BI 00paboTKu U aHaAIH3a
(UHAHCOBOTO TUIaHA U 12. SKOHOMHUYECKHX JaHHBIX (B T.4.
(GbOpMHUPOBAHHUIO 1IEJIEBOTO KOMITBIOTEPHBIE TEXHOJIOTHH), HEOOXOIUMBIE
WHBECTUIIMOHHOTO 0TS MIPOBEICHHUS ¢dbuHaHCOBO-

noptdens» SKOHOMHUYECKUX PACUETOB




2. O6beM U MecTo AUCUMNJIMHBbI B CTPYKTYpe obpa3oBaTenbHOM
nporpamMmmsl

VYuebnas gucrmmmHa b1.0.33.01 «Marematuka»  OpUHAAICKUT K  OJOKY
«O0s3arenbHas 4acTh». B cooTBeTcTBMM € y4eOHBIM IIJIaHOM, MO OYHON ¢opMe oOydeHus
IMCUMIUIMHA ocBamBaercsi Bl, 2 cemectpax. OOmas TpyJOEMKOCTh JUCHUIUIMHBI B 3aYETHBIX
equauax coctaBiasieT 93E (324 uaca). Ilo 3aouHoil popme aucummuinHa peanmsyercs Ha |
Kypce.

OcBoeHHE NUCUUIUIMHBI OMHMpAETCsl Ha HIKOJBHBIM Kypc MaTemMaTHku. B pesynbrare
U3Yy4EHHUs 00yYaroluics T0JKEH 3HATh ONpEAEIICHUs, TEOPEMBI, IIOJXObI K PELICHUIO 3a1a4 U3
OCHOBHBIX pa3/le]ioB MaTeMAaTUKH. 3HAHHUS W HaBBIKH, MOJyYyaeMble CTYJCHTAMH B Pe3yJbTaTe
W3yYeHHs! JUCIUILINHBI, HEOOXOIUMBI JUIs TPaMOTHOW U MPOo(ecCHOHaNbHONW paboThl U BEACHUS
YCHEIIHOW Hay4YHO-HCCIeA0BaTEIbCKOM paboThl B 00JIaCTH yIIPaBICHUS.

[To ounoit Qopme 0OyYECHHS KOJIMYECTBO aKaJCMHYECKHX YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO paboTy ¢ npemnojaaBaTesieM (Mo BuAaM ydeOHbIX 3aHaTuii) — 130 vaca (nexkuumii — 64
qaca, MPaKTHUECKUX 3aHATHH — 64 yaca) U Ha caMOCTOATENbHYI0 paboTy oOydvarommuxcs — 158
4acoB, HA KOHTPOJIb — 36 4acos.

ITo 3aounHoit (hopme OOyueHHsST KOJUYECTBO AaKaJIEMHUECKHMX YacCOB, BBIICJICHHBIX Ha
KOHTaKTHYIO paboTy ¢ mpernojaBareieM (1Mo BUAaM YUEOHBIX 3aHATHI) — 28 yacoB(Jekmuii — 12
9acoB, MIPAKTHYECKUX 3aHATUH — 12 4acoOB) U HA CAMOCTOSATEIBHYIO padoTy o0yuarommxcs — 278
4acoB, HA KOHTPOJIb — 1 8 yacos.

®opma NpOMEKYTOYHON aTTECTALMU B COOTBETCTBUM C YUEOHBIM IIIIAHOM:

1o o4HOM opMe o0yueHus — 3a4ueT B 1 cemecTpe, 3K3aMeH BO2 CEMECTPE;
1o 3a04HOM (hopme 0OyueHus — ABa HK3aMeHana | Kypce.



3. ConepkaHue M CTPYKTYPa IHCHUIINHBI

HanmenoBanue Tem JI/ 3/ | Cp dopma
Ne /i (paznenos), 20, | 90, TEKYILETro
- JOT | 40T KOHTPOJIA
Bcero % * ok
yCIIeBaeMOCTH* ¥,
IIPOMEKYTOUHON
arrecraquu***
Tena 1 DeMEeHThI TEOpUU 14 4 4 3 0. KP
MHOECTB
Tema 2 | MATPHIEN 1 20 g8 | 8 | 8 0, KP
OTIPEICITUTEIIN
Tena 3 CucreMsl JMHEHHBIX 14 4 4 g 0. KP
ypaBHEHUI
Tena 4 BekTophl Ha TUIOCKOCTH U 2 2 3 10 0. KP
B IIPOCTPAHCTBE
Tema 5 | KommiekcHrle uncia 16 4 4 10 O, KP
DJIeMEHTBI
Tema 6 | aHaAIUTHYECKOU 22 4 4 16 O, KP
TeOMETPHUHU
[TpomMeXyTOYHAS aTTECTALMS 3a4eT
144
Hroro B 1 cemectpe (4 3E) 32 32 80
Tema 1 | PYHKUHH OBHOH 14 2 4 | 8 0, KP
MIePEMEHHOM
Tema2 |AMbdepenmmansioe 22 4 8 | 10 0, KP
HCYHCIICHUE
Tema 3 | AHTCTPanbHOC 22 4 8 | 10 0, KP
HCYHUCIICHHE
Tema 4 | Pagsl 14 2 4 8 O, KP
Tena 5 OYHKIINU HECKOJIBKHX 14 ) 4 g 0. KP
TIEPEMEHHBIX
Toma 6 | AHdbepenmmanyipie 22 2 4 | 16 0, KP
YPaBHCHUSL.
[IpoMexxkyTo4yHas arrecTanus 36 JK3aMeH
Koncynbranus 2
180
Hroro Bo2 cemectpe (5 3E) 32 32 78
324
Bcero: (8 3ET) 64 64 158
Tema 1 | DICMCHTHI TCOPUH 2,5 1 o5 | 1 0, KP
MHOYECTB
Tema 2 | VATPHLE 1 4 1 1 2 0, KP
OTIpEACITUTEIIN
Tema 3 Cucrembl JIMHEAHBIX 3.5 ) 0.5 1 0. KP
YpaBHCHHIHA
Hroro 3a 1 ceccuro 10 4 2 4
Tena 4 BekTophl Ha TUIOCKOCTH U 39.5 0.5 1 33 0, KP
B ITPOCTPAHCTBE
Tema 5 | KommiekcHbIe uncna 39,5 0,5 1 38 O, KP




OJEMEHTBI

Tema 6 | aHATUTHYECKOU 44 1 2 41 O, KP
TreOMETPHHU

ITpoMexyTOUHasT aTTeCTALHS 9 JK3aMEH

Koncynpranus 2

Hroro 3a 2 ceccuro 134 2 4 117

Tema 1 | DYHKUHI OLHOH 24 1 1 | 22 0, KP
epeMEHHOMN

Tema2 |AMbdepenima:yoe 30 1 1 | 28 0, KP
HCYHUCIICHHE

Tema 3 | IHTCTPATEHOE 30 1 1 | 28 0, KP
HMCYHUCIICHHE

Tema 4 | Paanr 30 1 1 28 O, KP

Tena 5 OyHKIMY HECKOIBKUX 75 1 1 23 0., KP
TIEPEMEHHBIX

Towa 6 | ddepenmam:nbe 30 1 1| 28 0, KP
YpaBHECHUS.

ITpoMexyToUHast aTTeCTaIHs 9 JK3aMeH

Koncynbranus 2

Hroro 3a 3 ceccuto 180 6 6 157

324
Bcero: (9 3ET) 12 12 | 278

Ilpumeuanue: 4 — Gopmbl Tekymiero Konrpois ycneBaemoctu: ompoc (O), TectupoBanue (T), KOHTponbHas
pa6ora (KP), xoinoksuym (K), acce (3), pedepar (P), nucnyt () u ap.

Camocrositenbaas padota (CP) mo mM3ydeHHIO AWCIUIUIMHBI OCYIIECTBISIETCS C IPUMEHEHHEM
JOT. Hoctyn k HOT ocymecTBiasieTcss KaXIpIM 00ydaroluMCs CaMOCTOSITEIBHO C JIF00OTro yCTpOHCTBa
Ha moptaine: https://lms.ranepa.ru. [lapons u JIOTWH K JTHYHOMY KaOWHETY/TPOQWITIO/YyIeTHON 3alrch
MpefocTaBisieTcs 00yJaroueMycsl I€KaHaTOM.

Conep:xaHue QMCUMILTHHBI

Temal. DireMeHTEI TEOPHUH MHOXKECTB.

ITonsarus MHOXECCTBA, CHOCO6LI 3aJaHusa U rpaqmquKoro MMpEACTaBJICHUA, OICpallud Hal
MHOKecTBaMu. JIeHCTBUTENIbHBIEC YHCIIa U UX OCHOBHBIE CBOMCTBA. MeTpruyeckoe MpoCcTpaHCTBO.

Tema2. Marpuiibl ¥ OIpeACIUTEIH.

OcHoBHBIE cBefieHus 0 MaTpuliax. Oneparmu Haa Matpuiamu. OnpeaeuTend KBaIpaTHBIX MaTPHIL.
CaoiicTBa onpenenureneii. O0parHas MaTpuIa. PaHT MaTpHITHL.

Tema3. CucteMbl THHEHHBIX yPABHEHHIA.

OcHoBHBIC TOHATUSL U ompeneneHusa. CucremMa n JIUHEHHBIX YpaBHEHUH C n NEPEMEHHBIMHU.
Meton obpatHoit matpunbl u Gopmynsl Kpamepa. Merton 'aycca. Cucrema mivHENHHBIX ypaBHEHUi C
nriepeMeHHBIMA. CHUCTEMbI TMHEHHBIX OJTHOPOIHBIX YPABHEHUH.

Tema4. Bekropa Ha MIOCKOCTH U B IPOCTPAHCTBE.

IlonsiTHE B - MEpPHOTO BEKTOpa W BEKTOPHOro mpocTpaHcTBa. CKamsipHOE M BEKTOPHOE
npousBeleHHe. PazMepHOCTh M 0a3rc BEKTOPHOTO (JIMHEWHOro) mpocTpaHcTBa. [lepexon kK HOBOMY
6azucy. EBkimumoBo mpoctpancTBo. JluneiiHbie npeoOpa3osanus (onepaTopsl). COOCTBEHHBIE BEKTOPHI U
coOCTBEHHBIE 3HAUEHUS IMHEHHOTO OTepaTopa.

Tema 5.KommuiekcHble yncna.

Mogenu mpeacTaBiIeHUs KOMIUIGKCHBIX 4wMcell. AJjreOpamdeckas ¢opma NpeAcTaBICHHS
KOMIUIEKCHBIX 4ncel. TpuroHoMerpudeckas W ToKa3aTelbHas (OpPMBI MPEACTaBICHHUS KOMIUIEKCHBIX
YHCeT.

Tema6. DiieMeHTHI aHATUTUYECKOM TCOMETPHH.


https://lms.ranepa.ru/

Cucremsl koopauHatT. [Ipocreiimme 3amaull aHATUTHYECKOM TeOMeTpuH. AnreOpandeckue JIMHHH TIEPBOTO
MopsaaKa. YpaBHEHHE IPsIMOM Ha IUIOCKOCTH. B3amMmHOe pacroioskeHue NpsMBIX U ToueK. AsreOpamyecKue JHHHN
BTOpOTO Mopsaara. OKpyXHOCTP ¥ drumHIic. [ umepboia u mapadosa. [TMocKoCcTs 1 psiMast B IPOCTPAHCTBE.

Tema 7. OyHKUHUU OJJHON IEPEMEHHOM.

[onstne ¢ynxmuu. OCHOBHBIE CBOicTBA (GYHKUUH M WX KiaccHDUKalus. DJeMEHTapHbIC
¢yakmun. [IpeobpazoBanue rpadukos. [loHsTre umcioBoit mociemoBarenbHOCTH. [lpenendbyHkmm u
YHCIIOBOM TIOCIIEIOBATENIFHOCTA. beckoHewHO Majble W OecKOHEYHO Oombinie BennduHbL. (OCHOBHBIC
TEOpeMBI 0 TIpeiesiaX. 3aMedarenbHble npeaesbl. HenpepblBHOCT (GYHKIHN.

Tema 8. luddepenumanbaoe ncuncieHue.

[Honsatne mpomsBomnoit ¢yHkumu. OcHOBHBIE TpaBmia auddepernrpoBanus. lIpowsBomHas
CIOXHOW W oOpartHOoi (yukumid. [Ipow3BomHBIE HESBHOW W TMapaMETPHUYECKH 3aTaHHOW (DYHKIIHH.
[TonsTie mpon3BoAHBIX BhIcMX MopsakoB. Auddepeniman ¢pynkuun. [Ipumenenne nuddepenunana B
NpuOIKEHHBIX BbruucieHusx. [lonstue o auddepennuanax BICIIMX NOPSIKOB. OCHOBHBIE TEOPEMBI
muddepennmansaoro ucuucnenus. Ilpasunmo Jlomwmrans. Bospactanme u  yObiBanwe (QyHKIHH.
XapakTepHble TOUKH (PYHKIUA 1 XapaKTepHbIC TMHUU UX IPadUKOB (AKCTpeMyM (YHKIIUH, HanOOIIbIIee
Y HauMeHblllee 3HaYeHHs (PYHKIMW Ha OTPE3Ke M MHTEpBaJe, BHIMYKIOCTh (PYHKIUHU, TOUKHU Teperuoa,
acuMnToTH rpaduka GyHknuu). O0mas cxema ucciaenoBanus GyHKINH U TOCTPOSHHsI UX TPpa(HUKOB.

Tema 9. HTerpansHOe UCUUCIIECHUE.

[lonsatus mnepBooOpa3HOil W HeomnpeneideHHOro uHTerpana. CBoilcTBa HeompezeneHHOro
uHTerpajia. MeToapl HHTETPUPOBaHUS (METOJI 3aMEHBI IEPEMEHHOM, METO/I MHTETPUPOBAHUS 10 YaCTsIM,
WHTETPUPOBAHWE TMPOCTEHINNX  palMOHANBHBIX JpOOei, WHTETPHUPOBAaHHE HEKOTOPBHIX BHUIOB
WUPPaLMOHANBHOCTEH, WHTETPUPOBAHUE TpPUTOHOMeTpHUYeckux ¢yHkuuil). [loHsiTHE oOmpeneneHHOro
uHTerpana. CBoiicTBa ompeneneHHOro uHTerpana. OnpeaereHHBIH HHTErpan Kak (YHKIUS BEPXHErO
mpenena. @opmyna Herorona-JleliOuuiia. MeTonbl BBIYMCIICHUS OIPEACIICHHOTO HWHTErpaja (3aMeHa
MepeMEeHHON U WHTETPHUPOBAHHE TI0 YaCTSIM B OTPEACTICHHOM HMHTerpaje). [ eomeTpudeckne mpuiiokeHus
orpeneNieHHOro uaTerpana. HecoOcTBeHHbIE HHTErpaTBL.

Tema 10. Pspp1.

ITonste uncioBoro psma. OCHOBHEIE CBOWCTBA psAmoB. HeoOXoAWMBIN MPU3HAK CXOIUMOCTH
psana. [Ipu3HAaKM CXOAMMOCTH PSIIOB C HEOTPUIATEILHBIMU wWieHaMH. AOCOJIOTHAsT M YCIIOBHAs
CXOAMMOCTh 3HAKONIEPEeMEHHBIX psiioB. llpusHak cxomumoctu JlelOHHMIA UIS 3HAKOUYEPEIYIOMIETOCS
psna. Crenennsie psinbl. Teopema AGens. CBOWCTBA CTETIEHHBIX PAOB. Pamnyc cX0QMMOCTH CTETIEHHOTO
pana. Psasl Maknopena u Telnopa.

Tema 11. OyHKIINN HECKOJIBKUX TIEPEMEHHBIX.

[lonsaTns QyHKINKM HECKONBKHUX TepeMeHHbIX. [Ipemen m HempephBHOCTH (yHKIHMU. YacTHBIE
MIPOU3BOIHBIE U TIONMHEIN nuddepennman hyaknun. [Ipon3BoaHas MO HANIPABICHUIO, TPATUCHT (DYHKITHH.
OKcTpeMyMbl (YHKIMHM MHOTHX IE€PEMEHHBIX, HEOOXOAMMOE M [OCTAaTOYHOE YCIIOBHE SKCTpEeMyMa.
VYcnoBHBI 3KcTpeMyM. Merton MmHoxwuteneit Jlarpanxka. Ilonarune nBoitHoro uHrerpana. CeneHue
JIBOITHOTO MHTErpajia K MOBTOpHOMY. I'eoMeTpruecKasi HHTEpIpeTalys JBOHHOIO HHTErpaa.

Tema 12. [luddepeHnnansabie ypaBHEHHUS.

OcHoBHble mOHsATHSA. OOINee ¥ dYacTHbIE pelieHus OOBIKHOBEHHBIX auddepeHnnaIbHbIX
ypaBHenuii. JluddepeHnnanpable ypaBHEHUS MIEPBOTO mopsaka. 3amada Komm (ycioBre CyniecTBOBaHHS
W eIMHCTBEHHOCTH pemieHus). Hemomubsle nuddepeHnuanbaple ypaBHEHHS IIEPBOTO  MOPSJIKA.
HuddepennmanpHble ypaBHEHUs] MEPBOTO IMOPSAKA C pa3AeisIIOIIUMHUCS TepeMeHHBIMH. JInHelHbIe
muddepeHansapie ypaBHeHUs niepBoro nopsaka. JAuddepennmnansapie ypaBHEHHST BTOPOTO TOPS/IKA,
JOITyCKaroIye MoHmKeHne nopsaaka. Jnddepennnansapie ypaBHEHHS BTOPOTO OPSAKA C IIOCTOSHHBIMA
ko PunmenTamu.

Ha CaMOCTOATCIIBHYIO pa60Ty CTYACHTOB I10 JUCHUIIIINHE
b1.0.33.01«MaTeMaTHKa) BbIHOCATCA CeAyiouIne TeMb:
N Tema Bonpocsl, BeiHocuMbIe Ha CPC Ounas | 3acunan
n/n ¢opma popma
1 DNIEeMEHTBI TEOPUH MeTpuueckoe npocTpaHCTBO. O. KP 0
MHOECTB ’
2 MaTpuiisl 1 onpenenuTentdupeaeTuTeIN MaTPUIl U X CBOHCTBA. 0O, KP O
3 CucreMsl J}I/IHeI‘/'IHLIx Pewenune CJIY meronom Xopnana-I'aycca. 0. KP 0
YpaBHCHHH ’
4 Bexrops! Ha mockoctT U B | 1. JleficTBUA HaJl BEKTOpPaMH. O, KP o
MPOCTPAHCTBE 2. Pa3mepHOCTb U 6a3uC BEKTOPHOTO
MIPOCTPAHCTBA.




3. EBKIMIOBO MPOCTPAHCTBO, €T0 CBOWCTBA.
IIpumeHeHre BEKTOPHOTO U CMEIIaHHOTO
MIPOU3BEACHHUS BEKTOPOB.

5 KommnnekcHele uncna 1. Anrebpamueckas popma KOMITICKCHOTO
yucna. [ledcTBrs HaJ KOMIUIEKCHBIMH YHCIIaMHU,
3alMCaHHBIMHA B alreOpanveckoit popme.
Pewenne ypaBHeHui.
2. Tpuronomerpuueckas popMa KOMIIJIEKCHOTO 0. KP
qrciia. JlelcTBrs HaJl KOMIDIEKCHBIMH YHCIIaMH, ’
3aMMCaHHbIMU B TPUTOHOMETPHUECKOi hopme.
3. Tloka3zatenbHas GopMa KOMIUIEKCHOTO YHCIIA.
JelicTBus Hax KOMIUIEKCHBIMU YHCIIAMH,
3anMCcaHHbIMU B I10Ka3aTeJIbHON (opMe.
6 OnemeHTs! aHanuTudeckoil | 1. Kpuble Broporo nopska. 0. KP
TEOMETPHH. 2. YpaBHeHHE TOBEPXHOCTH B IPOCTPAHCTBE. ’
7 DyHKIIMY OAHON 1. HemnpepbIBHOCTh (DYHKIIHH.
MEPEMEHHON 2. Touku pa3psbiBa. 0O, KP
3. CsoiicTBa HEeNIPEephIBHOW (DYHKIINH.
8 Juddepennnansuoe nc- 1. OcHoBHBbIe TeopeMbl AU hepeHIaTIBLHOTO
yucieHne GYHKIMNA OMHOW | MCUMCIICHUS.
1 HECKOJIBKUX ITepeMeH- 2. Acumnrotsl rpaduka GpyHKINH.
HBIX. 3. Tlonsitue GyHKIMH HECKOJIbKHX MEPEMEHHBIX. 0. KP
4. YacTHble TPONU3BOAHEIE IEPBOTO U MOPSIIKA ’
(YHKIIMH HECKOJIBKHX ITEPEMEHHBIX.
5. THomusiit muddepeHman QyHKIUH
HECKOJIbKUX TIEPEMECHHBIX.
9 HurerpanbHOe ucuucie- 1. CoiicTBa HeolpeIeIeHHOTO HHTerpaa.
HHE. 2. Crnoco0Obl BEIYUCIICHUS HEOIPEICIIEHHOTO
HHTETpaa.
3. TlonaTtue ompeneneHHOTo HHTETpaa. 0. KP
4. CaolicTBa OIpeICICHHOTO HHTETpaa. ’
5. DBruncneHue miomany mIoCKoH GUTYpHI.
6. Brruncienne oobeMa Tena BpalleHHUsI.
7. BpluucieHrue NpouAeHHOI O MyTH.
10 Psanpt 1. Pagsr Teitnopa u Maknopena. Paznoxxenue
(YHKIMI B CTETICHHBIE PSIbL.
2. Paznoxxenue B psag MakiiopeHa OCHOBHBIX 0. KP
AJIEMEHTAPHBIX (PYHKIHUIA. ’
3. TlpumMeHeHHE PSIOB B MPUOIMKEHHBIX
BBIUHMCIICHUSIX.
9 DYHKINY HECKOJIBKUX T1e- 1. VYcioBHBIM 9KCTpEMYM. 0. KP
PEMEHHBIX 2.  Meroa mHOoXuTeneil Jlarpanxa. ’
10 | Auddepenunanbubie 1. Muddepenimansasie ypaBHeHUs 1-r0
YpaBHEHHSL. nopsiaka. CrocoObl peneHust
Qg epeHNInaNbHBIX YpaBHEHUH 1-r0 opsiaka. 0. KP
)

2. JuddepeHnansHpie ypaBHEHUS 2-T0
TIOPSIZIKA: TOMYCKAIOIIE OHMKEHUE TTOPSIIKa,
JIMHEHHBIE C TIOCTOSHHBIMH KO3 DHLHECHTaMH.




4. MaTtepuanbl TeKyLLEero KOHTpPoOJIA ycneBaeMocTu obyyarowmxca m
¢oHA OUEeHOYHbIX CPeaAcTB NO AUCLUNJIMHE

4.1. (I)OpMLI H METOAbI TEKYHIEI0 KOHTPOJIA YCIIEBAEMOCTH U l'[pOMC)KyTO‘lHOﬁ arTreCcranmuu.

4.1.1. B xome peamusauuu aucuuiuinebl b1.0.33.01«Marematuka» wcnonbsyrotcs
cnepyole MeToAbl TEKYLLEro KOHTPOJIA YCneBaemMoCcTH 0byyatoLLmxca:

Ne ni/m HaumeHnoBanue Tem (pa3aeson) MeTopt Teymiero KOHTpO.
yCIeBaeMoCTH
o4Has (popMma
Tema 1 DJeMEHTB! TEOPUU MHOXKECTB YcTHBI omnpoc,
KOHTpPOJIbHAs paboTa
Tema?2 | Marpuipl ¥ ONpeneITUTeTN YcrHblit onpoc,
KOHTpOJIbHAs paboTa
Tema 3 N N VYerHslil onpoc,
CucreMbl TUHEHHBIX ypaBHEHUN
KOHTpOJIbHAsi paboTa
Tema4 | BekTopbl Ha IJIOCKOCTH U B IPOCTPAHCTBE VYcTHBI omnpoc,
KOHTpOJIbHAS paboTa
Tema 5 YcrHblit onpoc,
KommnekcHsle uncna
KOHTpOJIbHAs paboTa
Tema 6 . VYerHslil onpoc,
OneMeHTh! aHATUTUYECKON FeOMEeTpUU
KOHTpOJIbHAsi paboTa
Tema 7 | @yHKIUHN OAHON EpEMEHHOM YcTHBI omnpoc,
KOHTpPOJIbHAS paboTa
Tema 8 | duddepeHnnanbHoe NCUUCICHIE YcTHbIH ompoc,
KOHTpOJIbHAs paboTa
Tema 9 | HTerpanbHOE UCUUCIICHHUE VYerHslil onpoc,
KOHTpOJIbHAsi paboTa
Tema 10 | Psagst YcTHbIN ompoc,
KOHTpPOJIbHAs paboTa
Tema 11 | @yHKIMN HECKONBKHUX TTEPEMEHHBIX YcrHblit onpoc,
KOHTpOJIbHAs paboTa
Tema 12 | luddepenunansupie ypaBHEHHUS. VYerHslil onpoc,
KOHTpOJIbHAsi paboTa
3a04Has popma
Tema 1 DJIeMEHTBI TCOPUU MHOXKECTB YcTHBIH onpoc
Tema2 | Marpuiipl ¥ ONpeaeIuTeIn YcrHbIN onpoc
Tema 3 | Cucrembl JIMHEHHBIX YPaBHEHUI VYcTHsblil onpoc
Tema 4 | BekTOopbl Ha IJIOCKOCTU U B IPOCTPAHCTBE VYcTHsblil onpoc
Tema 5 | KoMmekcHbie yncia YcrHbIl onpoc
Tema 6 | DneMeHTH aHATUTHYECKON TeOMETpUH YcTHBIH onpoc
Tema 7 | @yHKIUM ONHOW NEPEMEHHOM VYcTHslil onpoc
Tema 8 | lnddepeHpanpHoe HCUHCISHHE VYcTHslil onpoc
Tema 9 WHTerpanbHOe UCUUCICHUE YcTHBIN onpoc
Tema 10 | Psgst YcrHbIl onpoc
Tema 11 | @yHKIMN HECKONBKHUX TTEPEMEHHBIX YerHblii onpoc
Tema 12 | Tuddepenunansapie ypaBHEHHS. VYerHbI onpoc

4.1.2. TlpomexyTouyHasl aTTecTalusi MPOBOIUTCS B ¢opme 3aueTa B (OpME YCTHOTO
orpoca / 3k3amMeHa B (popMe YCTHOIO OTBETA HAa BOMPOCHI OUJIETa U PEIICHUs YKa3aHHBIX B HEM

3aJIaHUM.

4.2. MaTtepuaJibl TeKyLIero KOHTPOJISA yCIIeBAeMOCTH.
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Bonpocwt 0ns onpoca u pewenusn 3a0au
1 cemecmp
Tema 1. DineMeHTHI TEOPUH MHOKECTB
Bonpocsl 1J1s1 ycTHOro onpoca:
1 [MoHsATHSI MHOXECTBA.
2 CrocoOsI 3a1aHMs ¥ TPahUUECKOTO MPEICTABICHHSI.
3. Omnepamnuu HaJ MHOKECTBAMH.
4 JelicTBUTENBHBIE YMCIIA U UX OCHOBHBIE CBOICTBA.
5 MeTtpuueckoe mpocTpaHCTBO.
IIpakTnyeckune 3agaHus:

ansarue 1
HCJIBZ aTb 3HAHUA HOJ'IO)KCHI/Iﬁ 1/13yqaeMor0 Kypca n l'IpI/IBI/ITI: HaBBIKH HpI/IMEHeHI/Iﬂ MaAaTEMATHYCCKUX
METOOO0B pCH.ICHI/ISI 3aJa4d, B TOM 4UCJIC, B cq)epe HpO(i)eCCHOHaHLHOﬁ JCATCIIbHOCTH.

1. IloBTOpEHUE ONpeesieHNH OCHOBHBIX ITOHATHH TeMbI B (hOpMe KOHTPOJIBHOTO OIIPOCa U MPOBEPKa
CaMOCTOSITENIbHOW PaOOTHI 1O BHIOIHEHHIO JOMAIITHETO 3a4aHusl.
2. PaBHbI 111 crieyroIIye MHOKECTBA!

a){2,4,5} u{2,4,5,2}; 0) {1,2} u {{1,2}};

agom B) {1,2,3} u {{1}, {2}, {3}}; ) {{1,2},3} u {{1}, {2,3}};
3. [lycts manbr mHOXKecTBa: E = {1,2,3,4,5}, X={1,5},Y={1,2,4},Z={2, 5}.
Haiitn MmHOXECTBA:
DX v Y36 X v 2ZUY;BXU( v 2).
nadom 1)(XUY) v XUZ;n)XuUY);e)X vy’
4. HauepTuth quarpamMmMbl BeHHa, WUTFOCTPUPYIOIIME TOCTPOSHHE MHOKECTB, U TI0Ka3aTh, YTO 3TH
YTBEPKJCHUS HE BCET/Ia BEPHBI:
a)(AUB) vy C=AUB v C); 6)(A\B)UB=A; B)(A v B)\A=0;
Haoomr) (AUB)\B=A; n) (A\B) uC=(AuUC)\ (BUC).
5. OnpenenuTs MHOXKECTBa A v B; AUB; A\B; B\ A uu300pa3uTh Ux Ha YUCIOBOW OCH
(TTOCKOCTH), eciH
a) A=(-1,2]; B=[1,4);
0) A= {x:-4<x<1}; B={x: 0 <x<4}.
B) A={(x,y) DR|x* +)* <1};

2
B={(xy) DR+ (y- 1)< 1}, tne N~ — BewmecTBeHHas MIOCKOCTS.
na domr) A= {x: x’ —x—2>0}; B= {x: 6x —x>0};
n) A= {x:sinmx=0}; B= {x: cos mx/2 = 0}.
6. Jloka3zark, 4TO HA MHOXKECTBE N JMeloTes eIMHCTBEHHbIE HOIb U €HHHLA.
7. PemuuTh ypaBHEHUS:
a)jx-5]-2x+8/=-12; 6) |5+ |x+2[|=10; B) |x| t|x- 1]+ |x-2|-2,5=0;
Ha 0oMm

Nx*+x-2=0; )) x+1|+]x|+|x-1]=6; e)xlx+2|-]x+1|-(x+ x| +1=0.

3amstre 2

He.]'lbl JaTh 3HAHUA MOJIOKCHHH N3y4acMoOro Kypca M IPUBUTH HABBIKW IIPUMCHCHHUA MaTEMATUYCCKUX
MCTOJO0B pCIICHUA 3aaaY, B TOM YUCJIC, B cq)epe HpO(l)eCCHOHaJ'IBHOfI JACATCIBHOCTH.

"R - MHOKECTBO JCHCTBUTETBHBIX YHCEI.
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1. TloBTOpEHUE OMpe/AeNeHU OCHOBHBIX TOHATHH TeMbI B ()OpME KOHTPOJBHOTO ONpoca W MpOBEpKa
CaMOCTOATENHHOM paOOTHI TIO BHIIOJIHEHUIO JOMAIITHETO 331aHNS.
2.0ycte E={b, ¢, d e f},A=1{b, ¢ d}, B={c, e}.
HauepTtuts auarpamMmy BeHHa, HIUTFOCTPUPYIONIYIO TOCTPOSHHE STHX MHOXECTB.
3. Onucate MHOXeECTBO A= {xéN | X* - 3x — 4 < 0} mepeUrcIIEHHEM €€ DIIEMEHTOB.
4. Cuauras otpe3ok [0,1] yHHUBEpCaTbHBIM MHOXECTBOM, HAWTH M W300pa3UTh HAa YHCIOBOM MPSIMOM
JIOTIOJTHEHHSI MHOKECTB:
a) {0, 1}; 0) (4, %2); Haoom B)(0,'%]; 1) {0} U[%,1).
5. Hoxazate, uto 111 MHOXecTB A, B, C =
a)A v (BUC)=(A v B)U(A v C);6)A\B=A v B’;
HaooOMm
B) AUB\C)=(AUB) v (AUC); 1(AUB) v (AUB’)=A.
6. JlokazaTp, 4TO
a) ypaBHeHHE a + x =D WMeeT eIWHCTBEHHOE pelleHne x =-a + b;
Ha 0om
0) ypaBHeHHEe ax = b HMMEET eIMHCTBEHHOE PElenne x = a’'b.
7. Pemnts (JI0Ka3aTh) HEPABEHCTBA!
a) ' -x-1/-5] = x* +x+8; 6) -y =[] - [yl
Haoom
B) X’ -3x + 2| +2x +1| = 5; ) x +xi Hxo x> ] - (| e + L+ X)),

Tema 2.MaTpuubl 4 onpeaeJuTe/IN.

Bonpocsl 1151 ycTHOr0 onpoca:

Omnpenenenue Marpuiibl. Kimaccudukamnus maTpwil.

TpaHcriOHMpOBaHKE MATPHULL.

CrnoxxeHre 1 yMHOXKEHUE MaTpPHIL.

Onpenenureny BTOPOro U TPETHETO NOPSAIKOB.

Brruucnenue onpenenurenei pa3TuIHbIMUA CIIOCOOAMH.

Hcnons3oBaHne CBOWCTB ONPEACIIATENEH IIPU UX BBIYMCIICHUH.

AJTOpUTM BBIUKCIIEHHUS 00paTHOW MaTPHULIBI C TOMOIIBIO aNredpanvdeckuX JOMOITHEHUH.
AJNTOpUTM BBIYMCIICHUS OOpaTHOW MAaTpUIBl MPHUCOCIUHEHWEM CIpaBa €IWHUYHOU
MaTpULBl TOTO ke NOpsAIKA.

XN R

IIpakTnyeckune 3aJaHUA:
Sanstue 1

Heﬂb: JaTh 3HaHUA MOJIOKCHHH HN3y4acMoOro Kypca M IMPUBUTH HABBIKW MNPHUMCHCHHA MaTCMAaTUYCCKUX
METOJIOB PCIICHUA 3a4a4, B TOM YUCJIE, B C(bepe HpO(l)eCCHOHaJIBHOfI JCATCIbHOCTH.

1. IloBTOpEeHUE OmpeAeneHUul OCHOBHBIX MOHATHH TeMBI B ()OpME KOHTPOJIBHOTO OIpOca U MPOBEpKa
CaMOCTOSITEIEHOW PaOOTHI 1O BHIMOJHEHHIO JOMAIITHETO 3a/1aHusl.

2 3 O o —1
Az(l 1 4] ” { ‘}

yKa3aTI), KaK1C U3 HUIKCIIPUBCACHHBIX OHepaHI/Iﬁ BBIIIOJIHUMBI, U BBITIOJIHUTH UX.
a)A+B; 0)A"+B; B)A+B", r)A"+B", n)AB; e)A'B; x)AB"; 3)BA".

—1 2
Az[o 13 OSJBZ(Z > O)
Ha dom 1 —1 4

3. Haiitu matpuny C=-54 + 2B:

2. Jlansl Matpulibl A U B:
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0

3 4 8 1
a) A= ; B = ; Haoom 0) A=|-1
2 1 23

0

N OO
[ ot ()
oo
Il
O =
S N =
- O O

4. Haift ipon3BeIcHUE MATPHIL;

I -3

3 20 4
a) ; 0) |3 4
5 4)L2 0
2 -5
5 8 —4\(3 2 5

4 3\ 28 93 \(7 3
Haoom B) |6 9 54 -1 3 |;r) .
7 5 38 -126){2 1

4 7 -3)\9 6 5

W o= N
—_ =N
W N WD
N O

5. Hatitn u3 mpomnsBeaenuit Mmatpuit AB u BA, KOTOpBIE CYIIECTBYIOT:

5 1 1 00
1 2 2 1 3
a) A= ; B = ; Haoom 0) A=|0 2|; B=|0 1 O
3 4 0 0 1
1 3 0 0 1
6. Beruncnute onpenenuTenu:
1 2 3 ) 5 6 3 1 1 1
2 3 2 3 sina coso
a) ; 0) ; B[4 5 6|; Haodom T) | ;M0 2 0;e (2 -3 11
1 7 -3 7 sibf  cosf
7 8 9 7 4 5 4 -1 -5
3anaTue 2

Henb: naTe 3HaHWA MOJOXKEHHHA M3Yy4aeMOTO Kypca M IPUBUTH HABBIKM MPUMEHEHUS MaTEeMAaTHYECKHUX
METO/IOB pELICHHUs 33/1a4, B TOM 4Kcie, B chepe npodeccHoHaIbHOM NesITeNbHOCTH.

1. IloBTOpeHue ompeneneHnit OCHOBHBIX MOHATHHA TEMBI B (hOpME KOHTPOJIHHOTO OMpOCca W MpPOBEpKa
CaMOCTOSITENbHON PaOOTHI 1O BHIIOJIHEHHIO JOMAITHETO 3aAaHUs.

2. Beraucnurts matpuny D = (AB)' - C*:
0

2
3 4 2 1 3
A= ;. B=|1 3|; C= . Ha oom
1 0 5 0 5 0 4

Boraucnute matpuny D = ABC - 3E:

1 2 -3 1
A=|1 0 2 |; B=|2]|; C=(2 0 5); E - eounuunas mampuya.
4 5 3 1
I 1 -1
3. Bomuumcmurs 4°, ecrm A=[3 -1 2
2 -1 0
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4. Haiitu matpurty A" u ee cuen:

2 00
1 -2 4 -1
a) ;n=3. maoom 06)|0 3 0};n=3. B) ; n=>5
3 4 -2
0 0 1
5. Haiitu 3Hauenne MHOTOWIeHa f{x) OT MaTpuibl A:
1 -2 3 5 2 3

f(x)=3x"=2x+5, A=|2 -4 1|; naoom f(x)=x -7x"+13x-5; A=[1 3 —1|.

3 -5 2 2 2 1

6. y6C,I[I/ITC}1, YTO OMPCACIUTEIIbL MAaTPULILI pABCH ONPCACIIUTECIIIO TpaHCHOHHpOBaHHOﬁ MaTpUIbI:

0 -1 0 1 0 -2
Ha dom 1 3 -2 05 3 1
2 5 -1 0o 2 -1

7. JlokazaTh TOXKJIECTBA:

2

1 a bc 1 a a
1 b cal=(b-a)c—a)c-b). na oom |l b b*|=(b-a)(c—a)c—Db).
1 ¢ ab 1 ¢ ¢
8. Pemuth ypaBHEHUS:
1 1 1 x4 9
1 1-x 1 |=0. na oom |x 2 3|=0
1 1 2-x 1 11

3angarue 3

].le.m;: JaTh 3HaHUA MOJIOKCHUH U3ydacMoro Kypca U nNpuBUTbL HABBIKU MPUMCEHCHUA MATCMATUYCCKUX

METOJIOB pEIIeHUs 33/1a4, B TOM 4Hce, B chepe mpodhecCHoHANbHOM eI TeNbHOCTH.

1. TloBTOpEHUE OMpeAeNeHUl OCHOBHBIX MOHATUH TeMbI B ()OpME KOHTPOJBHOTO OIpOoca W MpOBEpKa

CaMOCTOSITEITbHOM pa6OTI>I I10 BBIITIOJITHCHHUIO JOMAIITHETO 3aJJaHHs.

1. Haiitu onpenenutens MaTpULIbL:

1 0 4 1 0O 0 O 1
C— o -2 2 -10 it dom C = O 0 2 -10
0O O 3 13 0 3 5 13
O O O 3 -3 4 5 6
2. Beluucnuth onpeneanTensp,
2 -3 4 1 al 2 0
4 -2 3 2 b 31 4
Ha Oom
a b ¢ d c 01 2
3 -1 4 3 d 1 1 0
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pasnarasi ero mo 3J1eMeHTaM pasnarasi ero mo 3J1eMeHTaM
TPeThel CTPOKH HEepBOTro CTONIONA

3. BeIUKCIHTD OIpEACITUTECIIN:

0 6 3 51
1 1 1 1 1 2 3 4 -1 1
-3 2 410
-1 1 -1 -1 2 3 41 - 2
a) ; 0) ; Ha OOM B) ;)5S 1 4 3 2.4
I 1 -1 1 341 2 -5 3 2
-3 8 7 6 1
I 11 -1 4 1 2 3 -7 8 4 5
1 0 3 40

Boruncnuts Matpuiy B =11(4")' + A", rae

1 -3
A=|0
1

S = N

2
4
5. Haiitu o6patHyio MaTpuny A 1ByMs crioco6amu: ¢ MOMOIBIO NPUCOETMHEHHON MATPUIILI U
3JIEMEHTApPHBIX MPe0OPa30BaHMUIL:

2 1 -1 0 0 1 2 -1 1 2 -1
a)|5 2 41, 0)|2 1 0|; maoom B0 3 1 1|2 1 -1
7 3 4 1 31 0 0 1 1 -7 3

6. Haittu maTpuity, oopatHyro marpuie C, eClii OHa CyIIeCTBYET

1 0 4 1 0 0 0 1
c_|0 -2 2 —1of |0 02 -10
“lo o 3 13 |™M"""109 3 5 13
0O 0 0 3 3 4 5 6
7. Haiitu panru maTpuil
2 1 —4 -1 3 5 —2 -1 3
A=|4 2 o |B=|2 -6 o0 |maoomc=|a 2 _—¢6
1 -3 4 1 -3 —5 2 1 -3

Saugrue 4

He.]]bZ J1aTh 3HAHUS ITOJIOKEHHI n3yd4a€Moro Kypca u INpuBUTh HABBIKU INPUMEHCHHUA MAaTEMaTUYCCKUX
MCTOJO0B pCIICHUA 3aaa4, B TOM YUCJIC, B cq)epe HpO(l)eCCI/IOHaJIBHOﬁ JACATCIIBHOCTH.

1. IloBTOpEHME OmpenencHUT OCHOBHBIX IMOHATHH TEeMBI B (hOopMe KOHTPOJHHOTO OIpoca M IpoBepKa
CaMOCTOSATENBHOMN paOOTHI IO BHIMOJHEHUIO JOMAIITHETO 331aHUS.

2. Haiitu panru matpui
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21 4 5 2 -1 -1 1 7 2 5
a) I 01 2;06)|3 1 -1;;8|-1 0 4 8 3
1 2 40 -4 -3 1 3 6 10 4 7
1 1 1 1 0O 5 -11 5
2 -1 -1 2
5 ) 1 21 2 ) 3 | Lo ) 3 0 1 6
Ha OOM T ; — ; €
31317 131 30
-4 -3 1 1
011 0 3 -1 0 4 6
3. Haiitn MakcuManbHOE YMCIIO0 JUHEHHO HE3aBUCUMBIX CTPOK MATPHII;
1 1 1 1 1 1 6 2 0 3 1
1 2 1 4
2 -1 1 -1 1 3 4 3 1 5
a) ;010 1 -1 31|; na oom B) ;1) .
1 -1 2 -1 2 5 0 3 -5 -3 3
25 1 11
3 -6 5 3 -6 5 6 2 3 2 2 4
4. HaliT MakcUMaJIbHOE YUCIIO JIUHEHHO HE3aBUCUMBIX CTOJIOIOB MATPHII:
2 3 1 5 3 8
a)| -3 -1 -4 Ha dom ©0)|4 3 7|
1 5 3 3 25
1 -1 1
5. [okaxkuTte, 4T0 CyMMa TIPOM3BEIICHHUI IIEMEHTOB TPETHETO CTOJIONA MATPHIIBI HA 4—l|s 4 5
anreOpandecKkre JOTOJIHEHUS COOTBETCTBYIONIMX DJIEMEHTOB IIEPBOTO CTOJOIA - 1 —2 3

paBHa HYJIO.
6. Pemith 331291 C SKOHOMHUYECKHM COJIEPIKAHUEM:

a) B HexoTOpoif oTpaciu m 3aBOJOB BBITYCKAIOT # BHIOB MIPOAYKITUU. Matputia Amn 3a1aeT 00beM
MPOAYKIMHY Ha Ka)KIOM 3aBOJI€ B IEPBOM KBapTaie, a MaTpuua Bmn— BO BTOpOM; (aij, bij) —00OBEMBI

MPOYKIIUH j-T'O THIA Ha [-OM 3aBOJIE B TIEPBOM U BTOPOM KBapTajax COOTBETCTBEHHO.

2 3 7 0 2

2

NN A=
D BN W

2 2 4
I 5 3
1 3 2

A~ o =

HatiTi: 00beMbI MPOAYKIIMU; TPUPOCT OOBEMOB MPOYKIIMH BO BTOPOM KBapTaje 10 CPAaBHEHHIO C
IIEPBBIM 11O BUAaM IIPOAYKIIUA U 3aBOAaM; CTOMMOCTHOC BBIPAKCHHUE BLIHYHIEHHOﬁ IIPpOAYKIHHU 3a
nonroa (B €Bpo), €ciii A — Kype €BpO 110 OTHOIIECHHIO K PYOJIFO.

0) [IpennpusTie MPOU3BOJUT # TUTIOB MPOAYKIINH, OOBEMBI BBITTYCKa KOTOPBIX 3a1aHbI MAaTpUIEH Ain.
LleHa peanu3anny eJUHHLBI -0 THIIA TPOAYKIUH B j-OM PETHOHE 3a/iaHa MaTpuLieit Bnk, rae k— 4ucio
PETHOHOB, B KOTOPBIX PEAM3YETCs MPOIAYKITHSL.

2 315
. B.,=|1 3 2 2|
Haiitu matpuiy Beipyuku C o peruonam, ecinu A3 = (100 200 100), ’ 5 4 9 4

Ha 0OM
B) Tpu 3aBO/a BBITYCKAIOT YETHIPE BUJIA PO YKIIHH.

Heob6xoauMo HailiTy: MaTpHuily BhIITycKa MPOXYKIIMHU 32 KBAPTaJl, €CIIU 3aJaHbl MATPULII TOMECSYHBIX
BBITYCKOB A, A> 1 A3; MaTpUIIBI TPUPOCTA BBIITyCcKa MPOAYKIMU 32 KaxaAblil Mecsal B, u B, u
[IPOAHAIN3UPOBATH PE3YJIBTATHI.
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23
Hano: 4, = |4 2
5 4
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N =N
N
Il
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2
2, A=
3

AW
~ B O
A W oWw
A o= =

r) Haiitt C— matpuiy Beipyuk# C 0 perHOHaM 110 YCIOBHUAM 3aaa4du 60), eciu

2 1 2
2 1

A= (104010 20); B= .
3011
2 4 4

9.
Tema 3. Cucrembl JIMHEHBIX YpaBHEHH i
Bomnpoce! 111 yCTHOT0 onpoca:
1 JlonycTuMble TpeoOpa3oBaHUs CUCTEM JIMHEHHBIX ypaBHEHUH.
2 MHOK€eCTBO pelIEHUN CUCTEMBI.
3. ®opmynsl Kpamepa u1st perieHns CUCTEM JIMHENHBIX YPaBHEHUM.
4 Pemenne cucreM nuHENHBIX ypaBHEeHUN MeToioM ['aycca.
5

Hcnonb3oBanue oOpaTHOM MaTpHIlbl ISl HAaXOXKICHUS DEILICHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUH.

HpaKaneCKne 3aJJaHUA:
ansarue 1

HCJIBZ J1aTh 3HAHUS ITOJIOXKEHHI n3y4a€Moro Kypca U NpUBUTb HABBIKU NPUMEHCHUA MATEMaTUYCCKUX
METOJO0B pellIeHUA 3aaa4, B TOM YUCJIC, B C(bepe HpO(l)eCCHOHaJ'ILHOfI JACATCIBHOCTH.

1. TloBTOpEHUE OMpe/eNeHU OCHOBHBIX TOHATUH TeMbI B ()OpME KOHTPOJBHOTO ONpOca W TpPOBEpKa
CaMOCTOSITENbHON PaOOTHI 11O BHIIOJIHEHHIO JOMAIITHETO 3a1aHUs.

2. Pemuthb cucTeMbl ypaBHEHHI METOIOM 00paTHON MaTpHIlbl u 1o Gopmynam Kpamepa:

=2x,+x,+6x;, = 0, 3x,+2x,+x;, = =8,
X, —x,=5, xl—\/gxzzo,
) 5 1 0) X —=2x,—x; =5, Ha OOM  B) r) §2x+3x,+x, =3,
+x, =1 —5x,=—
T 3x, +4x,—2x, = 13. s =S ==10. |y e
3.
Pemute cuctemsl ypaBHeHH MeToioM ['aycca:
2x,+x,+3x;, = 5 X +4x; =2 x+2x,+3x; = 6
a) y4x,+2x,+6x; =8 ; 0) {3x,+x,+2x; =-3; B) § 2x,+3x,—x; =4 .
X, +2x,—4x; = -1 X +x, +x; =5 3x,+x, —4x, =0
Ha 0om
3x,—x,+2x;, = 4 3x,+x,+x, =1 4x,—x,+2x, = 9
r) § x+5x,+4x;, =7 ; nm) x+2x,=3 ;e 3 2x+5x, -3x;=4 .
—9x,+3x,-6x; =5 Sx,+3x,+x; =5 5x,+6x,—2x, =18

4. Pemmuth MaTpUYHbBIE YPAaBHEHUS:
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2 1 1 0 7 2 3
a) X = ; 0) AXB=C, tne A= ; B=
11 8 1 2 5 8

AN — W
wn =
O 3 =
Q
Il

1 10
01 1)
Ha 0om
8
1

ok e

3angrue 2

].le.m;: JaTh 3HaHUA MOJIOKCHHUH U3ydacMoro Kypca U nNpuBUTbHL HABBIKU MNPUMCEHCHUA MATCMATUYCCKUX

METOJIOB pEIIeHUs 33/1a4, B TOM 4Hcie, B chepe mpodhecCHoHANbHOM eI TeNbHOCTH.

1. TloBTOpEHUE OMpeAeIeHU OCHOBHBIX MOHATHH TeMbI B ()OpME KOHTPOJBHOTO OIpOoca W MpOBEpKa

CaMOCTOSITEITbHOM pa6OTI>I I10 BBIITIOJIHCHHUIO JOMAIITHETO 3aJJaHH.

2. Pemnth cuctemsl ypaBHeHH MetogoM [Maycca:

X, +3x;,—x, =10 X +x,+x;+x, = 10
a) yx,+3x,+8x; —x,=22; maoom ©O) | x,+x,—x;—x, =—4 .
4x,+2x,—-3x, =11 X=X, +x; —x,=-2

3. Pemmuth (JII00BIM METO/IOM) CHCTEMBI ypaBHEHUH, 3a7aHHbIe B BUIe AX = B, rne A - marpuia
cuctembl; B - cronber cBOOOAHBIX YICHOB!

-3 2 4 5 3 2 2 -2
a) A=| 2 -4 -3|; B=|—-6|; Ha oom 06) A=|1 1 1|, B=|0
I 6 1 17 2 3 3 10

4. Haiftu 6a3ucHBIE B OOIIIHE PEIICHUS CUCTEM YPaBHCHUMN:
XX, +x, +x,= 2,

X +2x,—x, =5,
a 0) 2x, +2x, —x;+2x,= -2,
2x, —x, —3x; =—4.
X —x,—x, =2.

3%, —x,+2x, +2x, = 18,
3x, +x, —x, —2x, =4,

Ha 0oM B) r) -x,—x,+2x,=0,

X +x, —x; +2x,=1. ry =1

X +x,+x,—2x, =1

5. Haiftu ¢pyrnameHTampHble CHCTEMBI PELICHUH CUCTEM JIMHEHHBIX YPaBHEHUI:
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6x,+9x, +2x; = 0,
3x,+5x,—4x, +2x, = 0,

a) ¢ 2x,+4x,—-6x,+3x,=0, 0)
11x,+17x,—8x, +4x, = 0.

—4x, +x,+x, =0,
Sx,+7x,+4x; =0,
2x,+5x,+3x,=0.

X +x,-2x; +2x,= 0, 3x,+5x,4+3x, +2x, +x, =0,
5 ) 3x,+5x,+6x,—4x,=0, 5x,+7x,+6x;+4x,+3x, =0,
oM B r
4x,+5x,-2x,+3x, =0, 7x,+9%,+9x, +6x,+5x,= 0,
3x,+8x,+24x,-19x, = 0. 4x,+8x,+3x,+2x, = 0.

Tunoegvie 3a0anus 011 KOHMPOIbHOU PadOMbL
Pemmre cuctemy JIMHEWHBIX ypaBHEHUN yKa3aHHBIM CIIOCOOOM:
a) ¢ momouibio Gpopmyn Kpamepa

2x, — 3x, + x; = 23,
3x, + x, — 2x; = 0,
x, - 2x, + 3x; = 19.
0) metonom ["aycca
2x, - 3x, + x;, = 7,
x + 2x, + 3x;, = 25
3x, - x, - 2x; = -28.
B) C ITOMOIIBIO 0OpPAaTHOW MaTPHUIIBI
2x, — 3x, + x; = 13,
x, + 2x, - x; = =5
x, - x, + 2x; = 10.

Tema 4. BeKTOpbI Ha IOCKOCTH U B MPOCTPAHCTBE

Bonpocsl /151 ycTHOr0 onpoca:

Omnepanuu HaJl BEKTOPaMH, 33JaHHBIMUA B KOOPJMHATHOH (opme.
HaxoxneHnue yria Mexay AByMs BEKTOPaMH.

CkansipHOoe TTpou3BeIeHHEe BEKTOPOB.

Brruncnenne cOOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OMEPATOPOB.
CocraBiieHue KBaJIpaTUYHBIX POPM.

HccnenoBanue kBaApaTUIHON (GOPMBI HAa 3HAKOOTIPEACTIEHHOCTb.
Paznoxenue BekTopa mo 6asucy.

BexTopHoe mpousBeieHue BEKTOPOB U €T0 CBOMCTBA.
CwMmeraHHOE TTPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

RN R W=

IIpakTnyeckune 3a1aHuA:
3angarue 1

Hens: naTh 3HaHHUS TOJOXKCHUN M3Y4aeMOT'O Kypca M NPUBUTH HABBIKU MPUMEHEHUS MATEeMAaTUYECKHX
METOJIOB pEIIeHUs 33/1a4, B TOM 4Hce, B chepe mpodhecCHoHANbHOM eI TeNbHOCTH.

1. TloBTOpEHUE OMpeAeNeHU OCHOBHBIX MOHATUH TeMbI B ()OpME KOHTPOJBHOTO OIpOoca W MpOBEpKa
CaMOCTOSITENIbHON PaOOTHI 110 BHIIOJIHEHHUIO JOMAIIHETO 3a1aHus.

2. HaliTi KocuHycC yriia MeXy BEKTOpaMU X U Y, MPUHAAIEKAIUMH TPEXMEPHOMY €BKIHOBY
MIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3HCOM.
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1 —1 0 —1
ayx=| 4 |, y=| 3 |naoomdo)x=|—-4|, y=| 3
-2 2 1 -2

3. Pemuts 3amaun:
a) Jlausl BeKTOPEl @ =2m +4n, b=m - n, TIe m,n eINHAYHEIE BEKTOPBI, 00Opasyromrre yrox 120°.
Hatitu yron mexxny Bekropamua u b.
6) Haiitu yron mexxay quaroHajsiMu napajuieJiorpaMma, IIOCTPOSHHOTO Ha BeKTopax a =-2j + k, b=
2i+j.
B) JlaHbl JyinHBI BEeKTOPOR |a | = 11, |b| = 23, |a - b| = 30. Onpenenuts |a + b|.
Ha 0oMm

r) B mnockocTu HaxomaTcs Tpu BekTopa d, b u c. V3BecTHO, utO |a | = 2, |b| = 3, |c| = 5, yron mexny
BeKTOpaMu a u bpaseH 60°, a yron Mexay BekTopamu bu ¢ Toxxe 60°. Haittn qinny Bextopa d=-a + b -
c.

1) OnpenenuTh JUIMHBI BEKTOPOB, HA KOTOPBIX TIOCTPOCH MapajlieNIorpaMM C AUaroHaIsIMU
c=2i-j+3k, d=2i-2j+4k.

e) Ilpu xakux 3Ha4YeHUSIX a U fBekropwla = -2i +3j + fk ub = ai - 6j+ 2k, OyayT KOJITMHEAPHBI,
OPTOTOHAJIBHBI.

4. Haiitn miomans TpeyroibHHKA, MMOCTPOCHHOTO Ha BeKTopax < wu b ecom 1941=2V2, 16 1=1 ,

»=r/4.
Ha 0om

BBIYHCIUTE IUIOMAs TPEYTONTBHUKA, TIOCTPOSHHOTO HA BEKTOpax ¢ = —m + 27, d = 37 — 7i, €CIIH
| /it |=5,| 7i |= 4, = /6.
5. Manst BepmmHbl Tpeyronbauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). HaiiTu ero miomais.

Ha 0oMm

IIpoBeputh, OyAyT U KOJUIMHEAPHBIMH CIIETYIOIUE BEKTOPHI: c 4,-2; 1), d (8;-4; 4).

6. Pemute 3amauun:

a) BoIscHUTB, SABISCTCS JIM TUHEHHBIM ITPOCTPAHCTBOM MHOXECTBO BCEX AreOpandecKux
MHOTOWICHOB OJTHOH TIEpEMEHHOI: CTETICHH HE BEITIE K, CTCIICHU M, CTEIICHH BBHIIIC 17

0) BeIsicHUTSD, SBISIETCS JIM TMHEHHBIM IPOCTPAHCTBOM MHOXECTBO BCEX PEUICHHI CUCTEMBI 1
JWHEHHBIX OTHOPOIHBIX YPABHEHUH C B TIEPEMEHHBIMU?

Ha 0om

B) BuIsICHUTB, SIBJIsIETCS TN TMHEHHBIM MTPOCTPAHCTBOM MHOKECTBO: BCEX MaTpHII pa3Mepa m XH,
JMarOHAJIBHBIX MATPHI TIOPS/IKA 7, HEBBIPOKIACHHBIX MATPHI] IOPSIIKA 1, BEKTOPOB?

r) Kakum 1omkHO OBITh YHCIIO @, YTOOBI MHOYKECTBO, COCTOSIIIEE U3 OJHOTO 3TOTO YMCIIA, SBISIIOCH
JTUHEWHBIM ITPOCTPAHCTBOM?

3angrue 2
Henn: nath 3HAaHUS TOJOKEHUU M3y4aeMOro Kypca M MPHUBUTH HABBIKM MPUMEHEHHS MaTEMaTHYCCKUX
METOJIOB PEIICHHS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATEHON AeITeTEHOCTH.

1. TloBTOpEHUE OMpe/AeIeHU OCHOBHBIX TOHATHH TeMbI B ()OpME KOHTPOJBHOTO OIpOoca W MpOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBIIOJIHEHHIO JOMAITHETO 3a1aHus.
2. PemnTe 3amayn:

a) [ans! Tpu BexTopa a = (2; -2), b= (2; -1), ¢ =(2; 4). Haiiti koopauHaThl BekTopap=2a-b +cu
Pa3IoKUTh €ro Mo BeKTopam a ub.
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0) Haiitu nyiuny Bektopa a = 2i + 3 j - 6k 1 ero HanpaBJISIONUE KOCHHYCHI.
B) Haiitn mpoexryro Bexktopa a =i+ j+ 2k Ha Bektop b =i - j + 4k.
Ha 00M
r) dansr geteipe BekTopa a = (2; 1; 0), b= (1; -1; 2), ¢ = (2; 2; -1), d = (3; 7; -7). Paznoxurs a mo

BeKTOpaM b, ¢ ud.

1) Bexrop cocraisiet ¢ ocsimu Oyu Oz yrisl cootBeTcTBeHHO 60° 11 120°. Kakoii yros oH COCTaBIIseT ¢
ocbio Ox.
e) JlanbBektopela = 3i - 6j - k, b = i + 4j- Skuc = 3i +4j + 2k. Haiitn mipoeknuio BeKTopa @ + ¢ Ha
BekTop b + c.

3. Haiitu BekTopHOE mipousBeicHUE BeKTOpoBa = 2i + 3j - k, b = 3i - j- 4k.

Ha 0om

BynyT nu KOJUIMHEAPHBI €1 = d1 - d2; €2 = 2d; + @ BEKTOPBI MOCTPOCHHBIC 110 BEKTOPaM:
a=2,1,1) u a=(0,3,1);
4. PemuTe 3a1a4u:

a) B mekoTopom Oa3uce 3amansl BekTopel a1 =(-2; 0; 1), a»=(1;-1; 0), a3 =(0; 1; 2). Bersicaurs,
SIBIISIETCS JTH BEKTOp ds = (2; 3; 4) nuHEHHON KOMOWHAIEH BEKTOPOB d1, 42, 4.

0) BeLsiICHUTD SBISIOTCS JTU TIMHEHHO 3aBUCUMBIMH HJTH JIMHEWHO HE3aBHCHUMBIMH BEKTODBI:
a1=(-7;5;19), ax=(-5;7;-7), as=(-8; 7; 14).

B) BbIACHUTB, 06pa3yIoT I Ga3uc TPEXMEPHOTO MPOCTPaHCTBa R3 BEKTOPHI:
ar=(1; 1; 1), @=(1;0; 1), a3 = (2; 1; 2).

Ha 0oMm
r) B Hexoropom 0Oa3uce 3amanbl Bektopel a1 = (2; 1), a, = (-1; 3). Haiiti Bce 3HaueHus m, npu

KOTOPBIX BeKTOp b = (1; m) B TOM ke Oa3uce sIBIsETCS JIMHEHHOW KOMOMHAIEH BEKTOPOB d1 Ud,;.

1) BEISICHUTD ABNAIOTCS JIM JINHEIHO 3aBUCUMBIMHU WJIH JINHEHHO HE3aBUCUMBIMHU BEKTOPBI:
ar=(1;8;-1), a2=(-2;3;3), as=(4;-11, 9).

¢) BbisicHUTB, 06pa3yroT u 6a3KC YETHIPEXMEPHOTO MPOCTPAHCTBA R BEKTOPHI:
ai=(1;1;1;1), aa=(1;0; 1, 0), a3=(0; -1; 0; 1), as=(1;0;0; 1).

2 3)

* * o * *
ot 6azuca (e1, ;) k 6asucy (e 1, e ;). HaliTu KoopIMHATEI BEKTOPOB €1, €; B 0a3uce (€ 1, € »).

5.Pemmurtn3amaun:
a) [lana maTpura nmepexona

0) /lana maTpuia mepexoaa
1 2 -1
A=13 1 0
2 0 1
oT 6asuca (e1, e, e3) k 6asucy (e'1, € 2,e’3). Haiitu koopiuHaThl BeKTOpa €2 B 6asuce (e1, e, e3).

Ha 0om

B) Jlana marpuiia
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1 0 1
A= 0 0 2
-1 3 1
nepexoja ot 0asuca (e1, e, e3) k 6asucy (e'1, € 2,e’3). HaliTu KoopMHATEI BEKTOPOB €1, e; ,e3 B 6asuce
(€1, €2,e%3).
r) Haiitin MmaTpuiy nmepexona ot 6a3uca (e1, ez, e, €s) kK 0azucy (e, es, e, €1).

Sauatue 3
Henwb: nath 3HaHMWS MOJOXKCHHH M3y4aeMOIro Kypca M IMPHUBHTh HABBIKHA NMPUMEHEHHUS MaTEMAaTHYECKHX
METOJIOB PEIICHUS 3a/1a4, B TOM 4HcIe, B chepe mpodhecCHOHANBHOM e TENLHOCTH.

1. IloBTOpEHME OmpenencHUIT OCHOBHBIX IMOHATHH TEeMBI B (hOopMe KOHTPOJBHOTO OIpoca M IpoBepKa
CaMOCTOSITENbHON PaOOTHI 1O BHIOIHEHHIO JOMAIITHETO 3aAaHusl.
2. Haiiti MaTpuily THHEHHOTO MPeoOpa3oBaHus, MEPEBOSIIETO KaX/IbIil BEKTOP

X X Xy X=X,
X=|X, |BBEKTOpY =| X, + X3 |, Hadom X =| X, |BBEKTOp) = 2x,
X, X, — X, X, X, —3x,

3. Haiftu maTpuIy auHEeHHOTO IpeoOpa3oBaHusl, MEPEBOASIIIETO KX bl BEKTOP X JIBYXMEPHOTO
BEKTOPHOTO NMPOCTPAHCTBA B BEKTOP Y MO CIEAYIOUIEMY aITOPUTMY:

a) CHMMETPUYHOE 0TOOPaKCHUE OTHOCUTENILHO IPSIMON X1 = X ;

0) cHMMeTpHUIHOE O0TOOPaKEHNE OTHOCUTEBHO TIPsIMOi X1 = 0, a 3aTeM CHMMETPUIHOE OTOOpaKeHHE
OTHOCHTENBHO Hayasla KOOpANHAT.

Ha 0oMm

B) CHMMETPHYHOE OTOOpa)keHHE OTHOCUTENBHO MPAMOH X| = -X».

r) OBOPOT Ha 45€~ 110 wacoBoii cTpenke;

1) CAMMETPHUYHOE OTOOpak€HHE OTHOCUTEIBHO Havala KOOPAUHAT, a 3aTEM CUMMETPHUYHOE
0ToOpakeHHue OTHOCUTENBHO MPSMOi X, = 0.

4. BBIACHUTS SBJIAETCS I oniepaTop A(X) TMHEHHBIM, eCITH BEKTOP X = (X1; X2; X3):
A(x) = (x2- 2x3; X1+ X2, X1)  Ha dom  A(x) = (x1X2; X2 X3, X1X3).

5. HaiiTi KoopMHaTHI BeKTOpa y = A(X), ecrn onepatop A 3anan Matpurieii A (B 3ToM Gasuce):

0 0 1 .
A=|1 1 2|; x=—e +2e,+e; Haoom A= » 1 ; x=(2;-1).
1 21

6. Haiitu maTpuiy A" muueitnoro onepatopa B 6asuce (e'1, €2,e’3), 3amaHHOro MatpuIeii A4 B 6asuce (e1,
82,83)3
.
2 -1 0 e =2 +e,—e;
Ha dom A=|0

-3 1) el*:ez; |
0 0 1 e, =3¢ +e;;

5. ~11|; e,=2e —e, +2e;;
2 -1 e,=e te,.

Sangrue 4
Hean: nath 3HAHUS TOJOXKEHUN M3y4aeMOro Kypca M MPHUBUTH HABBIKH MPUMEHEHHS] MaTEMaTHICCKUX
METOJIOB pEIIeHUs 3a/1a4, B TOM YHcIe, B chepe mpodhecCHOHANBHOM e TeNbHOCTH.
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1. IloBTOpEeHUE ompeneneHuii OCHOBHBIX MOHATHIA TeMbI B (DOpME KOHTPOJLHOTO OMpPOCa U MpPOBEpKa
CaMOCTOSITEIIFHOM PAOOTHI IO BHITIOTHEHHUIO JOMAITHETO 3aaHusI.

2. HaiiTi co6CTBEHHBIE 3HAUCHHS M COOCTBEHHBIE BEKTOPA JIMHEHHOTO oneparopa A (MaTpuia A):

1 1 8 2 0 -6
2 4 3 -4
a) A= | _3 ; 6) A={0 2 0 |; Ha oom B) A= 5 1 ; ) A= 1 3 21|
1 0 -1 -1 0 1

3. Haiitu 6a3uc, B KOTOPOM JIMHEHHEIH oniepatop A, 3aaaBaeMblii MaTpulieil A, UMeeT TUaroHaIbHBIH
BUJ:

- 2 -2 0
Az( j; Ha dom ©0) A=|-2 1 =2]|.
4 3
0 -2 0

4. BISICHUTD, IPUBOAUTCS JIU K AUArOHAILHOMY BuayMaTpulia A. EcnunpuBoantcs, To 3anucarh ee
TUArOHAJILHBIN BUT:

2 5 3 3 2 -1
A={0 3 4 |; wua oom 06) A={0 0 3
0 0 -6 3 0 0

5. Hamucats kBagipaTiunyo Gopmy L B MAaTpHYHOM BHJIE:
L =3x?2+x2%- xixanaoom L =x1%+x3%-2 x1x2 + Sx1x3.
6. Hatitu panr xBaapaTHaHON GhopMEI L:
L=x+x22+x:2+2x1x2na 0om L =2 x12 - x2% + 3 x3% + 2 x1x2 + 6 x1X3.

7. Haliti kBagpaTHuHyto GOpMy, HOTYUECHHYIO U3 JaHHOM yKa3aHHBIM IPeoO0pa30BaHUEM:

L =3x] —x; +4x,x,; Ha dom L =2x)+4x] —2xX, +X,X;;
X =+, = )s
X =2y =Y, _
— XY=+t
Xy =N+,
X3 =N +)s

8. [IpuBecTy kK KAHOHUYECKOMY BUAY KBaJpaTUYHbIC (DOPMEI:
L=2x."-3x3% -4 x1x2 + 4 x1%3 - 8x2x31a 0om L = x1%2 + 2 x1X2 + 2 X2 X3.
9. MccnenoBaTh Ha 3HAKOOIPECICHHOCTh KBaIpaTUiHyto hopmyL:
L =x%+4x2% +3x32+ 2 x1xana 0oom L =-2-x22 - x1%2 - x1x3 + 2 X233 - 2 X32.

10. Haiitu Bce 3HaueHHs napameTpa m, Py KOTOPHIX HOJIOXKUTENBHO (OTPHLATENIHLHO) ONPEaeIICHbI
KBagpaTudHbie GopmblL:

L =2x%+x22 + mxi®+ 2 x1x2 - 2x1X3 - 2x2%3 (L = -x1% + mx:® + 3x32+ 4 x1x2 + 2x1%3 + 2X2X3)
Ha 0om

L=mx1? +2-x2 +3x:2 + 2x10+ 2 x1%:3 + 4 x2x3 (L = -2 x1% -2 2% + mxs?+ 2 x1x2 + 4x1x;3 - 2X2X3).

Tunoegvie 3a0anus 011 KOHMPOJIbHOU PAdOMbL
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1. KommmMHeapHsI 1M BEKTOPs &, =2d+4b u & =3b—d, ecom a=|1;—2;3},
b={3,0,-1}7

2. Haligure KOCHHYC yria MeXILy BEKTOpaMU 45 U 4C , ecim A(1; —2; 3), B(2; 3; 5), C(6;
2; 3).

3. JlaHbl BEKTOpHI d ={L-2:3 u b ={3;4;—1}. Haiiqute BeKTOpPHOE NpPOU3BEJIEHHE,
CUHYC yTJIa MKy HUMH, IJIOMAIb apajieliorpaMma, IOCTPOSCHHOTO Ha 3TUX BEKTOpax.

4.  Jlokaxwure, uto touku A(5; 7; 2), B(3; 1; 1), C(9; 4; —4), D(1; 5; 0) nexar B omHOU
IJIOCKOCTH.

5. Haiimure o0bemM mupamuasl ABCDwW JUIMHY BBICOTHI, ONMYIIEHHOW Ha rpaHb BCD, ecnu
BepIMHBI UMerOT KoopauHatel A(0; 0; 1), B(2; 3; 5), C(6; 2; 3), D(3; 7; 2).

6. HajizuTe miomans, napajiieaorpaMma, OCTPOEHHOrO Ha BEKTOpax 2 —4b U —3G +b ,
ecmn |d| =|15| =1; a~b =30"

7.  HalimureckanspHOe M BEKTOPHOE IPOU3BEJECHME BEKTOPOB 2G+bh U —d+4b , €ClIn

la|=2, |p|=3, a1b.

Tema 5. KoMIuiekcHbIe YuCIa

Bomnpocs! ay1s ycTHOr0 onpoca:

1. Mopenu nipeicTaBIeHUS KOMITIEKCHBIX YHCEI.

2. Anre6panueckas Gpopma MpeCTaBIeHHs KOMIUICKCHBIX YHCEIL.

3. TpuroHoMeTpuvecKas u mokasareibHass GOPMBI IPEACTABICHNS KOMIUIEKCHBIX YMCEL.
IpakTnyeckune 3aJaHuA:

Sanstue 1

Henw: naTh 3HaHMS HOJOXKCHUN M3Yy4aeMOI'0 Kypca M IPUBUTH HABBIKH MPUMEHEHHUS MATEeMaTHYECKHX
METOJIOB pEIIeHHs 33/1a4, B TOM 4Hcie, B chepe npodecCHoHATBHOM esITeNTbHOCTH.

1. IloBTOpeHUe ompeneneHuii OCHOBHBIX MOHATHIA TeMbI B (DOpME KOHTPOJILHOTO OMpPOCa U MpPOBEpKa
CaMOCTOSITEIIFHOM PaOOTHI 11O BHITIOTHEHHUIO JOMAITHETO 33 aHusI.
2. JlaHbl KOMIUTEKCHBIC YKcla z1 = 15 + 8, z2 = 4 - 3i. Halitu: a) z1*z2; 0) 7122; B) 71/22.
3. JlaHbI KOMIUIEKCHBIC uncia 21 = | - i, z2 = - \ 3 + i. [IpeaCTaBUTH B TPHTOHOMETPHYCCKOH (opme i
HaWlTH:
-6 28 0 J7y: 3\/ -
a) z122; 0) za°°Ha dom B) 71/72; T)N Za.

4. KomrutekcHsie uncia 71 = 1 - i, z2 = - \ 3 + i Ipe/ICTABUTh B OKA3aTEILHON (opMe i HaifTH:
a) z122; 0) 21/z2.
Ha Oom
Komrutekcusie uncna z1 =1 - i, z2= -3 -i MIPEJICTABUTH B MOKa3aTeNbHON (hopMe 1 HAHUTH:

a) 7122; 0) z1/z22.
5. IToCTpOUTE MHOECTBO TOUYEK ZIO YCIOBUSIM:
a) |z]<3; 0) z|<2un2<¢<m Haodom B)2<|z|<4u -n<e<m/2.
6. Haiitu Bee suauenns V -1.  na dom Beruucnuts (4 - 3i) / (4 + 3i).
z,=3—4i, z,=—2+A/5i

(I)OpMC n BKCHOHGHHI/IaJILHOfI q)opMe nu I/I306p8,31/ITI> Ha KOMILIEKCHOM IJIOCKOCTH ITH qucia, a TaKxKe

7. JlaHBl KOMIUIEKCHBIE 4HCIa . IlpencraButh B TPUTrOHOMETPUUYECKOM
Z,+ 2y, Zy—Zy, Z;°Z,, Z,/Z,.
3amstie 2

Henn: gaTh 3HaHHUA TOJOXKEHHUN M3Y4aeMOTO Kypca M NPUBUTH HABHIKM MPUMEHEHUS MaTeMaTUYECKHX
METOJIOB pEIICHHMS 33/1a4, B TOM 4Kcie, B chepe npodeccHoHambHOH esITeTbHOCTH.
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1. [ToBTOpEHUE OMpE/IeIeHNI i OCHOBHBIX IOHATUH TeMbI B (POpMe KOHTPOJILHOTO OMPOCa U MPOBEPKa
CaMOCTOSITEIIFHOM PAOOTHI IO BHITIOTHEHHUIO JOMAITHETO 3aaHusI.

2. JlaHbl KOMIUTEKCHBIC UKcla z1 = 5 - 12i, z2 = -6 + 8i. Haiitu: a) za*z2; 0) z122; B) z1/72.
3. Beraucnurs:

1+

U oo w =i 0 @+ 0 2

a) (a+bi)’- (a-bi)’; 6)

4. Pemiuth ypaBHEHHUS:

a) x’+16=0; 6) x*'+3x*+4=0; B) x*-17x*+16=0;

Hadom T) x+x+4=0; 1) x°-64=0.

Tema 6. Ji1eMeHTHI AHAJIUTUYECKON TreOMEeTPHH.

Bonpocsl 1151 yeTHOr0 onpoca:

1. Ilpsmas Ha MIOCKOCTH.

2. VYpaBHeHHs TpsIMONM Ha IUIOCKOCTH: oOIlee YypaBHEHHE, YpaBHEHHE C YIJIOBBIM
K03 pHLIMEHTOM, YpaBHEHHE MPSIMOM B OTpE3Kax, ypaBHEHUE TPSAMOMA, IPOXOIAIIEH yepe3
JIB€ TOYKH, NApAMETPUUYECKHE YPABHEHUS NPSIMOM, ypaBHEHHE MPSMON C HOPMAJIBbHBIM
BEKTOPOM.

VYcnoBus napajienbHOCTH U IEPIEHAUKYIISIPHOCTH MPSAMBIX HA IJIOCKOCTH.

Yron Mexay npsamMeiMu. PaccTosiHue OT TOUKHU 0 NPSIMOMA.

KpuBbie BTOporo nopsijika: OKpyHOCTb, dJUIHIIC, TUIiepOoIia, napadoa.

[I;mockocTh B MPOCTpPAHCTBE.

YpaBHEeHUS TUIOCKOCTH: O0Ilee YpaBHEHHE, YpaBHEHHE TUIOCKOCTH B OTpe3KaX, ypaBHEHHE
IUIOCKOCTH, NPOXOIAIIEH 4Yepe3 TPU TOYKH, MAPAMETPUUYECKUE YPABHEHMs ILIIOCKOCTH,
ypaBHEHUE IJIOCKOCTH C HOPMAJIbHBIM BEKTOPOM.

VYcnoBus napajienbHOCTH U IEPIEHIUKYIISIPHOCTH JBYX INIOCKOCTEN.

9.  Yron Mexay MIOCKOCTSIMHU.

10. PaccrosiHME OT TOUKH 10 MJIOCKOCTH.

NownhkWw

x>

[MpakTn4yeckune 3aJaHus:

3ansaTue 1

Hean: nath 3HAHUS TOJOXKEHUN M3y4aeMOro Kypca M MPHUBUTH HABBIKH MPUMEHEHHS] MaTEMaTHICCKUX
METOJIOB PEIIeHUs 3a/1a4, B TOM YHcIe, B chepe mpodhecCHOHANBHOM e TeNbHOCTH.

1. IloBTOpeHue omnpeneneHuii OCHOBHBIX MOHATHIA TeMbI B (JOpME KOHTPOJIHHOTO OMpOca U MpOBEpKa
CaMOCTOSITEIIHFHOM PAOOTHI IO BHITIOTHEHHUIO JOMAIITHETO 3aJaHu.

2. Pemuts 3agauu:

a) Ha ocu abcruce HaliTi TOUKy, OoTCcTOsIIy10 Ha paccTosinue d = 10 ot Touku A(2, 6).

0) Ha ocsix abcuucce 1 opauHaT HalTH TOUKH, paBHOYIaJICHHBIC OT Touek A(2, 3) u B(5, 6).

B) JlaHsl Tpu BepmuHBI napamienorpamma: Touku A(3, -5), B(5, -3), C(-1, 3). Onpenenuts 4eTBEPTYIO
BepuIrHy D, IpOTHBONONIOXKHYIO B.

r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepenuHsl CTOpOH TpeyroyibHuKa. HaliTu KooparHaTHI ero
BEpIIIHH.

n) HaiiTi eHTp Macc oAHOPOAHOM MIACTUHKH, UMEOIEH (opMy TpeyrolbHUKa ¢ BepiinHaMu A(2,
4), B(0, 1), C(4, -2).

¢) JlexxaT i Ha oITHO# MpsMoit Tpu naHHBIe Touku A(2, 0), B(6, 4), C(11, 9).
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Ha 0om

) OTpe3ok, orpannyeHHBIN Toukamu A(1, -3) u B(4, 3), paznencH Ha TpH paBHBIE YacT. OnpeneanTh
KOOPAWHATHI TOUEK JACTICHHS.

3) [Jansr BepmuHb! Tpeyroasauka: A(3, 5), B(-3, 3), C(5, -8). Onpenenuts JUIMHY MEANAHEI,
MIPOBEZIEHHOH U3 BepIInHbI C.

1) CocTaBUTh YpaBHEHHE MHOKECTBA TOUYEK, paBHOYAAJICHHBIX OT ABYX JaHHBIX Touek: M1(-4, 3) u
M>(2,5).

K) CocTaBUTh ypaBHEHHE MHOKECTBA TOUEK, PABHOYTAJIEHHBIX OT ocu Oy u Touku F(4, 0).

1) CocTaBUTh ypaBHEHUE TPAEKTOPUU TOUKH M(X, y), KOTOpas IPH CBOEM JBHKEHUH OCTACTCS BABOE
ommxe k Touke A(0, -1), yem k Touke B(0, -4).

M) Tpeyronpauk KoopauHatamu BepuH: A(3, 5), B(9, -3), C(0, 1). Haiita nnmuay GUCCEKTpUCH yTiia
A.

3ansarue 2
He.]]bi aTb 3HAHUA HOJ'IO)KCHPIIZ HsyqaeMoro Kpra nu HpI/IBI/ITL HAaBBIKU HpI/IMeHeHI/IH MATEMATHUYCCKUX
METOOO0B peH_IeHI/IH 3aJa4d, B TOM 4YUCJIC, B cq)epe HpO(I)GCCI/IOHaJIBHOﬁ JCATCIIbHOCTH.

1. [ToBTOpEHME OTPEICICHU OCHOBHBIX TIOHATHH TEMBI B (JopMe KOHTPOIHHOTO OIPOca U IpoBepKa
CaMOCTOSATENBHOMN paOOTHI IO BHIMOJHEHUIO JOMAIITHETO 331aHUS.

2. Pemmts 3anaun:

a) CocTaBUTh YpaBHEHUS MPSIMBIX, TIPOXOIAIINX depe3 TOUKy A(-4, 1) mapaienbHO 0CSIM KOOPAWHAT.

0) CocraBuTh ypaBHEHHE NPSMOH, Mpoxoasiiel yepes ase Touku A(-4, 2) u B(3, -1).

B) CocTaBUTh ypaBHEHHUS MPSIMBIX, TIPOXOIAIINX yepe3 Touky M(2, 3) mox yron 45° k npsimoii  5x +
2y-4=0.

r) Uepes BepimHbl TpeyronbHuka A(-1, 2), B(3, -1), C(0, 4) npoBeaeHbI MpsiMble apaIebHO
MPOTHUBOJIEKAINUM cTOpoHaM. COCTaBUTh UX YpaBHEHHE.

1) Hansl cepenubl cTopoH TpeyronsHuka P(1, 2), Q(5, -1),R(-4, 3). CocTaBUTh ypaBHEHHs €ro
CTOpOH.

¢) CocTaBuUTh ypaBHEHHUE MIPSIMOM, IPOXOISIICH Yepe3 TOUKy MepeceyeHus npsamMbIX Sx -y +10=0wu
&x + 4y + 9 = 0 napamnensHo npsmoit x + 3y = 0.

Ha Oom

) Haiitu yron mexay npsmoit 3x +y - 6 = 0 u npsiMoii, mpoxozsimeit uepe3 touku A(-3, 1) u B(3, 3).

3) lana mpsimas 2x + S5y - 1 = 0. CocTaBuTh ypaBHEHHE TIPSIMOM, Tpoxoasiei yepe3 Touky M(-1,
3): mapanenbHO JaHHOM MPSAMOI; NEPIEHANKYIIAPHO JaHHON IPAMO.

n) Janst aBe mpsimble y =3x-2 u 3x-y+ 12 =0. CocraBuTh ypaBHEHHE IPSIMOIL, TPOBEACHHOM
napaJjieJIbHO JaHHBIM Ha PABHOM PACCTOSHUU MEXIY HUMH.

k) CocTaBUTh ypaBHEHHE MPSIMOI, TPOXOAIIEH yepe3 TOUKyY nepecedeHus npsaMbIx 2x - 3y +5=0wu
3x +y - 7 =0 nepueHAUKYJIAPHO K OpAMON X = 2y.

1) CocTaBUTh ypaBHEHHUE MEPIEHANKYIsIpa K MpaMoit 8x + 4y - 3 = 0 B Touke mepeceveHus! ee ¢
npsiMoit x - y= 0.

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAOOMBL:

Han tpeyronbuuk ABC, A (4;1),B(—4;7), C(-3;2). Haiitu:
JUTUHY CTOPOHBI AB;

yron A (rpamycHas Mepa);

ypaBHEHUE CTOPOHBI AB;

YpaBHEHHE MEMAHbI, POBEAEHHON U3 BepmuHbI C)
ypaBHEHHUE BBICOTHI, TPOBEAEHHON U3 BepiiuHbl C, 1 €€ AuHY;
womans A ABC.

AN I
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ITocTpOoUTh aHHBIN TPEYTOJIbHUK.
2 cemecmp

Tema 1. PyHKUUM Og4HON NepeMeHHOMN

Bonpocsl 1151 ycTHOr0 onpoca:

Omnpenenenue npeaena.

beckoneuno Gosbime 1 6ECKOHEYHO MaJIbIe MOCIEI0BATEILHOCTH.
CBoiicTBa npeIesoB NOCIeA0BATEIbHOCTEN.

OcCHOBHBIE METO/IbI HAXOXKACHHS TPEJICIIOB.

OKpeCTHOCTh TOUKH.

Breruncnenue npezaena QyHKITUH.

[IpumeHeHue CBOMCTB mpeaenoB (yHKITHIMA.

HeonpeneneHHOCTH pa3IMUHbBIX BUIOB.

9. OcHoBHBIE CIOCOOBI PACKPBITHS HEONPEIEIEHHOCTEH.

10. 3ameuaTenbHbIE MPEAEIBI.

11. Haxoxzaenue nmpenenoB (pyHKIUU C TOMOIIBIO 3aMeUaTENbHbIX MTPEIEIIOB.
12.  Ilpupamienue apryMeHTa, npupaiieHue QyHKIuH.

13. HenpepbiBHOCTh. CBOWMCTBA HEMPEPHIBHBIX (DYHKITHIA.

14. Knaccudwukanus Touek pa3pbiBa. Y CTpaHUMbBIC U HEYCTPAHUMEBIE TOYKHU pa3phIBa.

PN R

HpaKaneCKne 3aJlaHuA:

Saugarue 1
Hean: nath 3HAHUS TOJOKCHUN M3ydaeMOTo Kypca M MPHBUTH HABBIKH ITPUMCHCHHSI MaTEMaTHICCKUX
METOJIOB PEIIeHUs 3a/1a4, B TOM 4Hcle, B chepe mpodhecCHOHANBHOM e TebHOCTH.

1. IloBTOpEHME OmpenenecHNI OCHOBHBIX IMOHATHH TEMBI B (hOpMe KOHTPOJHHOTO OIpoca M IpoBepKa
CaMOCTOSATENBHOM paOOTHI IO BHIMIOJIHEHUIO JOMAIITHETO 33/ 1aHUS.
2. Onpenennuth 06JaCTH CYIIECTBOBAHUS M 00JIACTH 3HAYCHUN CIEIYIONUX (DyHKITHIA:

a) ¥ = V3 —xT s gy =logle’ =4 gy =sin(Vx)

Vx
Ha()omr)y:”2+x_x2~ H)y=log210g4x; e)y_sinn:x.

b

3. Tloctpouts rpaduk Gyrkunu ¥ = X + 05 e @0 €.

4. IloctponTs TpaduKu QyHKITHI:

2)y=—x"; 6) y = —2(x+3) +1; B) y =2 r)y=i1—2; n) y =log, (2x); €) y =sin2x;
X X — 2

Ha 0oMm

; 1) y =log, (2x);

2

K)y=-2(x+3)* 3) y=-2x"+5x-2; I/I)y=—§; K)y= dx
X x—1
M) y =log, (3-2x)*; n) y=-3sin2x.
2

5. Havitu:

o ERNe
a)f[f(x)] ecn f(x) 1—)6; 6) f(x) ’ecﬂp[f(x+1j_x ;
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na oom S ) ecnm S(x+D)=x"=3x+2

6. Haiitu:
2_ _ _ 2_
2) lim=>2"2: 6) lim>22 5y fim 2 —* ! aln L r) lim2 =" m) lim ——=% 2x
-7 x—=5 =5 x—5 x>l (x_l) =8 x—8 -2 x° —4x+4
Ha oom
3anpsarue 2

Hensb: gaTh 3HaHHUA TOJOXKCHHUN M3Y4aeMOTO Kypca M NMPUBUTH HABHIKU MPUMEHEHUS MaTeMaTUYECKHX
METOJIOB pEIICHHUS 33/1a4, B TOM 4Kcie, B chepe npodeccHoHaTbHOM JIesITeTbHOCTH.

1. IloBTOpEeHUE ompeneneHuii OCHOBHBIX MOHATHIA TeMbI B (DOpME KOHTPOJILHOTO OMpOCa U MpPOBEpKa
CaMOCTOSITEIIFHOM PaOOTHI IO BHITIOTHEHHUIO JOMAITHETO 33 aHusI.
2. Beruuciauts npeaensl

2 2 2
x =1 x° -1 x° =1
a)limzi' 6)lzm7' B)llmi.
=02x" —x—1 =1 2x% —x—1 w0 2x? —x —1
3. Haiftu npenensr:
2 x+l x+l
2) lim 3x"+2 . 6) 1im2 +3 5) lim 4x +sinx )lm( 12 2);
e 4x7 +x +1 VAR oo x—cosx  =l\l-x 1-x
3_
n) hm(\/x +1-+/x"=1); ¢) hm x) lim M
f— x—>°°3x —2x*+x’
Ha 0om
23 X _Qx X x+1
3) limeZ—XIS; n) lim2 3 ; K) li #, 1) lim( ! —ZLJ;
e x°—16 AR © 47 43" =3 \x=3 x" -9

M) lim(Vx—-3 —-+/x+2).
4. Haiitu ipenensr:

. . 6
. sin4x . sinx
a) lim— ; 0) lim—
-0 §in 8x =0 gin” x

; B) lim3x-ctg2x; 1) 1im(1+gj ) hm(x+5) :
x—0 o ¥ m x+1
Ha Oom

5

3 - 2
0 limsm2x ) tim &2 tg’dx 3) limsm52x; ) lim ( 2+15j 0 lm(1+3xj ‘

=0 x 0 10x° =0 4y 2x =0\ 1+x

Tunoegvie 3a0anus 011 KOHMPOJIbHOU PAOOMbL:
Bblumcnure npeaensl:

x? - (2 3

1. 11m—4; 5. lun( — 2x ]

52 x2 5y + 6 =3\ x-3 x -9
2. 1m0 6. lim(\x +7x=3-/x" ~6v-8|

x>0 10x x—0 )

2 sin” 5x

i Sx 7. 1 ;

3. lim(1+43x)5r; =0 10X
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4.

5 3 2
O + 23 ~1 8. lim(1+3x)5.

1—% 2 5 —0
oo d4xt +4x° +17 x

Tema 2. lnddepenunaibHoe HCHHCTICHHE.
Bonpocel 1J1s1 ycTHOr0 onpoca:

S

7.
8.
9

10.
1.
12.
13.

Huddepenuuponanue. [IpousBoaHas.

['eomeTpryeckuii 1 GU3NUECKHUI CMBICI TPOU3BOTHOM.

[TpaBuna quddepenumpoBanusi. Tabauia Mpou3BOIHBIX OT 3JEMEHTAPHBIX (PYHKIUIA.
[ToHsiTHE O MPOU3BOAHBIX BBICIIUX MOPSAKOB.

[TpumeHeHne NpOU3BOIHOMN IS BBIYMCIICHUS NpeesioB (mpaBuio Jlonurans).
HeoOxonumple M J1OCTaTOYHbBIE YCIOBHS BO3pacTaHusi WM YObIBaHUS (QYHKIHH.
Heo6xonumeble 1 10CTaTOUYHbIE YCIOBHS SKCTpeMyMa (DyHKIINU.

BorayTocTh 1 BBIYKJIOCTh Ipaduka QyHKIHH.

Touka neperuda. JlocraToyHbIe YCIOBHUS BOTHYTOCTH (BBIITYKJIOCTH) rpaduka.
Uccnenoanmne ¢yHKINN € TOCIEIYIONIAM MTOCTPOSHUEM IpaduKa.

Omnpenenenne GyHKLIUH IBYX U HECKOJIBKUX ITEPEMEHHBIX.

YacTHble IPOU3BOJIHBIE IEPBOTO U BTOPOIO HOPSAKOB.

[Tonuslit tuddepenran GyHKIUN HECKOJIBKUX MTEPEMEHHBIX.

OKCTpeMyM (PYHKITUU HECKOJIBKHUX MEPEMEHHBIX.

HpaKTuquKue 3aJaHUA:
3ansarue 1

He.]]bi J1aTh 3HAHUS ITOJIOKEHHI n3yd4a€Moro Kypca u INpuBUTh HABBIKU INPHUMEHCHHUA MAaTEMaTUYCCKUX

MCTOJO0B pCIICHUA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCI/IOHaJIBHOﬁ JACATCIIBHOCTH.

1. TloBTOpEHUE OMpe/eIeHU OCHOBHBIX TOHATHH TeMbI B ()OpME KOHTPOJBHOTO OIpOoca W MpOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBIIOJIHEHHUIO JOMAIIHETO 3a1aHus.
2. Hatitu mpousBoaHbIe yHKIUI:

3x

sin’ x +e

a)y=5"1In2x; 6) y=———2: ) p=x'log, x; ) y = s 1) y =3xIn(l - x7);
y Ay e el R &5 T)y=""" MY

Ha 00M

e)y=1+e* +4/5; ;K)y:m- 3) y=e"\l-e* +arcsine’.

NIE ,

3. Haittu mpou3BoaHbIe (PyHKITHIT M BEIYUCIUTD UX 3HAYCHUS TIPH X= Xo!

a)y=+1+In’x; x, =1; 6) y =In(x ++/x* +12); x,=2 nadom B) y=sinx-e*™"; x, =%.

_ 2
4. HanucaTh ypaBHEHHE KacaTeIbHOMW 1 HOpMaiH K rpaduky GyHkiuu » =~ 3x7 g 3a/IaHHOM TOYKeE
M2, 12)

3ansarue 2

HCJIBZ J1aTh 3HAHUS ITOJIOXKEHHI n3y4aeMoro Kypca U NpUBUTb HABBIKU NPUMEHCHUA MATEMaTUYCCKUX

METOJ0B pellICHUA 3aaa4, B TOM YUCJIC, B C(bepe HpO(l)eCCHOHaJ'ILHOfI JACATCIBHOCTH.

1. [ToBTOpEHME OTpEICICHN OCHOBHBIX TIOHATHN TEMBI B (JOpMe KOHTPOIHHOTO OIPOca U IMpOBEpKa

CaMOCTOSTEIbHOM pa6OTBI IO BBIIIOJTHCHUIO JOMAIIIHETO 3aJaHMA.

2. HaiiT repBy1o u BTOPYIO POU3BOIHBIE (YHKIIHIA:
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3. Hatitu mpon3BoiHBIE X', OOpaTHBIX (DYHKITHIA:
y=x+cosx Haodom y=2x+x.

. Haiiti npousBoaHbl '« OT HEIBHBIX (OYHKIIUI:
4. Ha OH3BO e y'. OT He

2x+y—-4=0 mnaoom xlny+ylnx=0.

5. Haiiti npou3Boanble QYHKUUI, 3aJaHHBIX TApaMEeTPUICCKU:

1
x=2t+1, x—t+1,
, Ha dom
y=t. _
Y

6. Hatitn nuddepennmans: mepBoro nopsiaka GyHKINH:

6 .
; Haoom y=arcsinx".
12 x+6

7. Hatitn nuddepenpans BToporo nopsiaka GyHKIUI:
y=4x-7x*+3 naodom y=47".
8. Haiitu nponsBoaHbIe 1-T0 TOPSIKA (YHKIHIA:
y=xe' Haodom y=5"

Saugatue 3

Heﬂb: JaTh 3HAHUA MOJIOKCHH N3y4acMoOro Kypca M IMPUBUTH HABBIKW IIPHUMCHCHHA MaTCMAaTUYCCKUX

MCTOJO0B pCIICHUA 3aaaY, B TOM YUCIIC, B C(bepe HpO(l)eCCHOHaHBHOﬁ JACATCIBHOCTH.

1. IloBTOpEHME OmpeneNeHUII OCHOBHBIX IMOHSATHH TEeMBI B (hOpMe KOHTPOJHHOTO OMpoca M IpOBEpKa

CaMOCTOSTEIILHOI PadOTHI MO BBHITIOJIHEHUIO JIOMAIIIHETO 3a/IaHHI.
2. Haiitn muddepeHnuansl BTOporo mopsiaka QyHKIU:
a) y=cos2x Haodom ©)y=x"—3x"+3x; B)y=xsinx.

3. Pemurs 3amaun:

a) COCTaBHUTh ypaBHEHHE KACATENLHOM M HOPMaIK K KpHBOii y = 8 / (4 + x?) B TOUKe X = 2 U B TOUKE
repecedeHus ¢ oceio Oy.
0) CocTaBuTh ypaBHEHMsI KacaTeJbHBIX K KPUBOM y =x° + 2x+1, NEepHEHIUKYIAPHBIX PAMOM
Sy+x-4=0.
Ha 0oMm

B) CocTaBUTh ypaBHEHHUS KacaTelbHBIX K KpUBOH y = (2x -7)/(x- 3), mapayuienbHBIX MPSIMOH 4x -
-2 =0, neprneHANKYISPHBIX TpsAMoit 2x + 2p-5 = 0.

4. UccnenoBaTh (PyHKIMU U MOCTPOUTH UX rPaUKU

2
X 1 34V x
= =X+ — =
a)y x* =1, 6)y xnaoofna)y 3x+1; 6)y=x2/3(1—3x).

3andgrue 4
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Hean: nath 3HaHUS TOJMOKEHUU M3y4aeMOro Kypca M MPHUBUTH HABBHIKH MPUMEHEHHS MaTEMaTHYCCKUX
METOJIOB pEIIeHUs 3a/1a4, B TOM YHcie, B chepe mpodhecCHOHANBHOM e TeNbHOCTH.

1. IloBTOpeHue ompeneneHuii OCHOBHBIX MOHATHIA TeMbI B (DOpME KOHTPOJIHHOTO ONpOca W MpOBEpKa
CaMOCTOSITEIIFHOM PAOOTHI IO BHITIOTHEHUIO JOMAIITHETO 3aJaHuUs.

2. UccnenoBath pyHKIMN U MOCTPOUTH UX IPadUKH:

2
X

4
a)Y = 2xe7X/2; ﬁ)y =T—2x Ha 00My BRI .
3. Pemuts 3amaun:
a) Teno nBWXKETCS MPAMOJIMHEHHO 10 3akoHY §(f) = (4¢+ 3) / (¢ + 4), Tne s u3MepsieTcs B MeTpax, af— B
cekyHaax. Haiitu ckopocTh U yCKOpeHue Tesia B MOMEHT £ = 6.
Teno ABHXKETCS MPSMOIMHEIHO MO 3aKOHY §(¢). OnpeenuTh CKOPOCTh U YCKOPEHHUE TENa B
YKa3aHHBII MOMEHT BpeMeHu t:S(f) = - 26 -t; nadom s(t)=Q2t+1)/(t+3); t,="1.

Ha 0OM

B) Teo, GpolIeHHOE BEPTHKAIBHO BBEPX, JABMKETCS 110 3aKOHY h(f) = 9¢ - 2¢.
HaiiTi HauanpHY0 CKOPOCTH U ycKopeHue Tena (f = 0) 1 MaKCUMaJIbHYIO BBICOTY ITOABEMA, TIPU KOTOPOH
ckopocth v(f) = 0.

4%, Pemuth 3aaa4u ¢ SKOHOMUYCCKUM COACPIKAHUECM:

O0wem nmpoaykuu u(en.), TpOu3BeACHHBIN Opuranoi pabounx, MOKET OBITh ONHMCaH ypaBHEHUEM
1
u(t)= —%ﬁ + ?Stz +100¢+ 50 (ed.), 1<t <8, rae t—paboyee BpeMmsl, HaCHI.

BerauciuTh npon3BOANTEIBHOCTD TPYAA, CKOPOCTh U TEMIT €€ N3MEHEHHUS 4epe3 Jac Iocie Hadaia
paboTHI 1 3a Yac A0 ee OKOHYaHHSI.
Ha 0om
O0beM TMpOW3BOACTBA 3UMHEW OO0yBM u(el.), BBITyCKaeMOW HEKOTOpoW (upmoil, MOXKET OBITH
OIMCaH ypaBHEHHEM

u(t) = %f —%tz +6t+2100 (e0.), Toe t—KaleHIapHBIA MecCsAI roja.

BBI4HCIUTD MPOU3BOIUTEILHOCTL TPYAd, CKOPOCTh M TEMII €€ U3MEHEHUs B Havase roja (1= 0) u B
KoHIIe Toma (¢ = 12).

Tunoegvie 3a0anus 011 KOHMPOJIbHOU PAOOMBL:
2

. . X .
Uccnenyiite cBoiicTBa pyHKIMHU f(x) = =2 U TIOCTPOKTE ee rpaduk.
x —

Tema3.HTErpanbHOE HCYHCICHUE.

Bonpocel 1J1s1 ycTHOr0 onpoca:

[TepBooOpa3nas ¢pyHkuus. OnpeneneHue HEONPEAEICHHOTO UHTErpaa.
CBoiicTBa HeoIpeIeeHHbIX HHTErpaioB. Ta0auia cranAapTHRIX UHTETPAJIOB.
HemnocpencrBeHHOE HHTETPUPOBAHMUE.

Meron 3aMeHbI IEPEMEHHBIX.

Meron UHTETPUPOBAHMS 10 YACTAM.

OmnpeneneHne onpeaeseHHOro HHTerpaa.

®opmyna HetoTona-Jleibnuna.

CBoiicTBa OIpeIeICHHbIX UHTErPaJIOB.

HemnocpencrBeHHOE MHTETPUPOBAHUE JIS OIPEIEICHHBIX HHTErPAIIOB.

VXN R WD =
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10. Mertox 3aMeHbI IEPEMEHHBIX JUISl ONIPEIETIEHHBIX HHTETPAJIOB.

11.  Metox MHTErpUpOBaHUS 10 YACTIAM I ONPEIEICHHBIX HHTErPATIOB.
12.  BpluMcneHHe TUIOMAAN TUIOCKON (UTYPHI.

13. Brpruncinenue oobeMa Tea BpamieHus.

14. BpluncieHue NpoiIeHHOrO My TH.

IIpakTH4yeckue 3a1aHUA:
3ansTue 1
He.]'lb: JaTh 3HaHUA MOJI0KEHU I N3y4acMoOro Kypca M IMPUBUTH HABLIKW MNPUMCHCHHSA MAaTCMATUYCCKUX

METOJIOB pEIIeHUs 3a/1a4, B TOM YHcIe, B chepe mpodhecCHOHANBHOM e TeNbHOCTH.

1. IloBTOpeHue ompeneneHnii OCHOBHBIX TMOHATHIA TeMBI B (hOpMe KOHTPOJIHHOTO OMpOca W MpOBEpKa
CaMOCTOSTEBHOMN paOOTHI IO BHIMOJIHEHHUIO JOMAIITHETO 3a1aHUS.
2. HaiiTu HeonpeieieHHbIE HHTETPalibl METOJIOM HETOCPEICTBEHHOTO HHTErPUPOBAHUS

dx 3x° +1 s
ﬁ J.# X 5% dx
a) X" 6) " x(x"+1) : naooms) .

3. Pemuts 3amaun:

— 2352 2 3 2 3_ 2
a)f\/;%\i;”dx; 6)jm—xdx; B)JMT;Ddx; F)I)C)C—x+dx.

cos’ x-sin’ x 2 1

Ha dom

4. Haiftu HeomnpeieIeHHBIE MHTETPATBl METOIOM 3aMEHBI IIepEMEHHOM

2x In® x
I—dx I—x dx Ix+1

a) 1+ x* ; 0) ; Ha 0OMB)
5. Pemmts 3amaun:
2
dx 0) — X dx, x=sing
a) | ———; , X= ;
)-[9x2+6x+5 J’\/l—x2
Ha 0om
dx 1
e r)J. dt=l+e”
¥ 2 x
e'x

3ansrtue 2
HeJILI JaTb 3HAHUSA HOJ'IO)KCHI/II;’I I/I3y‘laeMOF0 Kypca n HpI/IBI/ITL HaBBIKAU HpI/IMCHCHI/IH MATEMATUYCCKUX
METOJIOB PEIICHUS 3a/1a4, B TOM 4Kcie, B chepe mpodhecCHOHANBHOM e TeIbHOCTH.

1. IloBTOpeHue ompeneneHuil OCHOBHBIX MOHATHIA TeMbI B (JOpME KOHTPOJIHLHOTO OMNpOCa U MpOBEpKa
CaMOCTOSITEIIHFHOU PAOOTHI IO BHITIOTHEHHUIO JOMAIITHETO 33 aHuU.

2. Haiitu HCOIMPEACICHHBIC UHTCTPAJIbl MCTOJOM 3aMCHBI HepeMGHHOﬁZ

xdx 2dx . x+2x° » dx
)'[\/x +1 )I 2437 '[\/x +9 Icos2x'

3. Haiitu HCOIMPCACICHHBIC MHTCTPAJIbI MCTOAOM UHTCTPUPOBAHUA 11O YACTAM!

1—-x
B V2o ax D ¥

Inx ,
.[ ax; 0) I xe™ dx;

naoom
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4. Haiitu HeomnpeIeIeHHbIE HHTETPANIBI OT PAIlHOHATBLHBIX APOOCH:

x*dx ] X )
)I(x D(x+1)° 6)'[(x—1)(x2—x+1)’

Ha oM dx X —x
= . 1) |—dx
B)I(xZ—l)(Hz)’ J 2 _6x+10

3angarue 3
Henn: nath 3HaHUS TOJMOKEHUU H3y4aeMOro Kypca M MPHUBUTH HABBIKH MPUMEHEHHS MaTEMaTHYCCKUX

METOJIOB pEIIeHUs 33/1a4, B TOM 4HcIe, B chepe mpodhecCHoHANbHOM e TeNbHOCTH.

1. IloBTOpeHue ompeneneHnii OCHOBHBIX MOHATHIA TeMBI B (hOpMe KOHTPOJIHHOTO OMpOca W MpOBEpKa
CaMOCTOSTEBHOMN paOOTHI IO BHIMOJIHEHUIO JOMAIITHETO 3a1aHUs.
2. HaiiTu HeonpeieieHHbIE HHTErPaibl:

dx
a) Iln(l—x) dx; ©0) J.x-sin3x dx; B) .[x4 e

Ha 0oMm

Inx dx
r) Iln(l+x2) dx; H)I(x+1)2 dx; e)jx4_1 '
3. Beraucnuth onpeneseHHbIe HHTETPaIbl:

<2lnx+1 r S dx
a) [———dx; 6)|xlnxdx; p)|—8M—;
'!. X '! )'I[x\/x2+5x+1

Ha 00M !

s
r) Ixze’xdx )] jxsinxcosx dx.

-1 -

4. Haiitu miomaan ¢Guryp, orpaHUiueHHbIX CIIeIyIOIMMH KPUBBIMU:

y=—x>+3, y=0”a00My:—x2+4x, y:Zx.

Saugrue 4
Hean: naTth 3HAHWS TOJOKECHUN M3y4aeMOTo Kypca ¥ MPUBUTH HABBIKH MPUMCHECHISI MaTEMaTHICCKUX

MCTOJO0B pCIICHUA 3aaaY, B TOM YUCJIC, B C(bepe HpO(l)eCCHOHaHBHOﬁ JACATCIBHOCTH.

1. IloBTOpEHME OmMpeneneHUI OCHOBHBIX IMOHSATHH TEMBI B ()OpMe KOHTPOJHHOTO OMpoca M IpOBEpKa
CaMOCTOSATENBHOM paOOTHI IO BHIMOJIHEHUIO JOMAIITHETO 33/1aHUS.
2. Haiitu miomiamu Guryp, orpaHu4eHHBIX CISAYIONIMMU KPUBBIMU:

y=xT—2x, y=4x—X" 5 0omY =% y=1Ix

y=x"+3, xy=4,y=2,x=0 y=3+2x—-x", y=x+1.

Ha oom

I
=—, y=Xx,x=2
=Y a) y=x*—2x+3, y=3x—1L 6) y=(x+1)°, y =x+1.

Ha oom

3. BeruucianuTs HeCOOCTBEHHBIE HHTETPAIIBI
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a) Jsz,)I(x_l)

4. BBIYHCIIUTD HUHTCTPAJIbl (CCJ’II/I OHH CXO,E[HTCH)Z

1

dx Tlnx
0) |—=: —= dx;
e o]

Ha oom
© x ) 3 1
r)j i dx : ) J‘xe—x dv; e)j dx : m)j dx
S X +4x+9 o 0 9_x2 031—)(,'

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAdOMbL:
Beraucnue uHTETpabI:

2.

j (2x* =3x+1)dx
I 3x7dx
COS2 x4 ’

2
j(3x2 —2x+2)dx;
1

[
1 3x2—2

jsin3 X - cOSs xdx |

Tema 4. Paasbl.
Bonpocsl 111 ycTHOr0 onpoca:

1.
2.

[98)

OcHoBHbIE NOHATHS U oripeAesienus. OnpenerneHue CXOQUMOCTH psJia.

HeoOxomumblii mpu3Hak CXOAMMOCTH YHCIOBOTO psina. Ilpusnaku cpaBHenus. [IpusHax
HanamOGepa. [Ipuznaku Komm.

3Hakovepemyronmecs psaasl. Teopema JleiiOaua. AGCOMIOTHAS M YCIOBHAS CXOUMOCTb.
Omnpenenenue GyHKIMOHATBHOTO psiaa. O6macts cxoauMocTr. OmnpeneseHne CTENeHHOTO
psna. aTepBan u paanyc cX0AUMOCTH CTENEHHOTO psaa. MccienoBanue CTENEHHOTO psaa
Ha CXOAUMOCTb.

Psaget  Teiimopa w  Maknopena.CBoicTBa  CXOASUIMXCS ~ CTENEHHBIX  PAJIOB.
Paznoxenunedynkuuii B cteneHHsle psabl. @opmyna u psg Teinopa. @opmyna U psin
Makinopena. Pasnmoxkenue B psg MakiopeHa OCHOBHBIX JJIEMEHTAPHBIX  (YHKIIHH.
[TpumeHeHne psI0B B PUOIMKEHHBIX BHIUMCICHUSX.

IIpakTH4yeckue 3a1aHuUA:

3ansrue 1

HeJILZ JaTb 3HAaHUA MOJIOKCHUH HN3y4acMoOro Kypca M IMPUBUTH HABBIKW NPUMCHCHHUS MATCMATHUYCCKUX

METO/IOB pEIICHHMS 33/1a4, B TOM 4Kcie, B chepe npodeccHoHaTbHOM NesITeTbHOCTH.

1. IloBTOpEeHUE OmMpeAeneHU OCHOBHBIX HOHATHH TeMbI B ()OpME KOHTPOJIBHOTO OIpOca U MPOBEpKa

CaMOCTOSITEIIFHOM PAOOTHI IO BHITIOTHEHUIO JOMAIITHETO 3aJaHUs.

2. I[OKa3aTL HCMOCPEACTBCHHO CXOAUMOCTD PsAAOB U HANTH UX CYMMbI
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1 1
—t—t—

1 4. 1 1 1
1223 34 w0l 2.7 710

3. Hatitn wacTnaHyio cymMmy psiga Sn . B ciiydae cXomuMoCTH psifia HAHTH ero cyMMy S

a) 333,30 waoom 6) Z— B) I N
27478 16 “(n+2)(n+3) 13 2.4 7 ni(n+2)

4. VccmenoBath CXOIUMOCTE 3HAKOITOCTOSTHHOTO YHCIIOBOTO Psia

= 25—1 =1 =
a); Tn+5° 6); 2 B Lo

* 1000"
rmdwnr)Z[l—%) ;1) Z( +1)' )Z

n=l1 n=1

5. C moMoImpio IPpU3HAKOB CPABHEHHS HCCIIEA0BATh CXOAUMOCTD PSIIOB:

2n+7 1 | 3
VEROE T o 0EE 0 EED

n=1

3andrue 2

Heﬂb: JaTh 3HaHUA MOJIOKCHHH N3y4acMoOro Kypca M IMPUBUTH HABBIKW INPHUMCHCHHSA MaTCMAaTUYCCKUX

METOJIOB PCIICHUA 3a4a4, B TOM YUCJIE, B cq)epe HpO(l)GCCHOHaHBHOﬁ JCATCIbHOCTH.

1. HOBTOpGHI/Ie OHpe,Z[CHGHI/Iﬁ OCHOBHBIX IIOHSATHIH TEMEI B (1)OpM€ KOHTPOJIBHOT'O OIIpOCa W IMPOBCPKa

CaMOCTOSITEIIHFHOU PAOOTHI IO BHITIOTHEHHUIO JOMAIITHETO 3aJaHUS.

2. VccnenoBath CXOAUMOCTD PSIIOB:

o0

lnn
)Zln( +1) )23”+7 ,,Zzl

2n° +1 " n*+12n
Ha 0oM r);[%z_l] IL); . zm

3. UccnenoBaTh cX0MMOCTD psijia (A0COTIOTHYIO WIH YCIOBHYIO):

S (=D'n 1)"10" "
v S5t 0 B o AN 0 S (3]

n=1 n=1 3n-17

4. Haiitu o6nacthb CXOAUMOCTHU CTCIICHHLIX PSA0B:
© X"
)Z 6)2”')6 B) ) (-1 =—;
n=l1 n

Ha 0OM T) ix—n e) 5x+52x2 + 5x 5 )Z
~ p’ 2! 3! ' < 3" ( +1)

5. Paznoxuts pyHKINN B psig MakiopeHa W HAWTH pagiyc CXOIUMOCTH psa:
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sinx—x

a) f(x)=(1+x)"; naoomd) f(x)= 3
x

6. PaznoxuTh B CTENIEHHOH PSL IO CTENEHSIM X CIIeAytontie (pyHKITIH:

a)y=e; 6)y=x"cosx; madom B) y=In(5+2x); T)y=1

6. [IpumMeHsist pa3iokeHue NOABIHTErPATbHON QYHKIMU B PSiJL TIO CTETICHSIM X U €T0 MOWICHHOE

HWHTETPUPOBAHUE, HAUTH pa3siokeHHUE B psia QyHKUUH:

a)I dx Ha oom 0) jl COSY .

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAOOMbL:
1. Haiinure cymmy psna:

RS o 1)"1 @
al)Zn(n+2) 0375 7 Tm T Z )Z(Sn 2)(5n+3)

=1

2. I/ICCJ'IGI[}II/ITCLII/ICJ'IOBI)IG pAabl HA CXOAUMOCTD, IPUMCHAA HGO6XOI[I/IMLII/I IMMPU3HAK CXOAUMOCTHU
WJIN IIPU3HAKW CPABHCHMUA:

5

7 9 2+3
TR

o0

n=1 n=1

3. HCCJ’IC,ZLYI/ITGCTCHGHHHG psAABI HA CXOAUMOCTD:

“ X nil (2x) 11
A) Z;z_ (-252):0) Z( ) ( 2,2]

Tema S. ®yHKIIUM HECKOJIBKHX IIEPEMEHHBIX.
Bonpocsl 1J1s1 yCTHOr0 onpoca:

6.
7.

*

10.

OcHoBHbIE NOHATHS U oripeAesenus. OnpenerneHnue CXOQUMOCTH psJia.

HeoOxomumelii mpu3Hak CXOAUMOCTH YHCIOBOTO psima. Ilpusnaku cpaBHenus. [IpusHak
HanamOGepa. [Ipuznaku Komm.

3Hakodepemyronmecs psaasl. Teopema Jleiioaua. AGCOMIOTHAS M YCIOBHAS CXOJUMOCTb.
Omnpenenenue GyHKIMOHATBHOTO psiaa. O6macts cxoauMocTu. OmnpeneseHne CTENeHHOTO
psina. UaTepBan u paanyc cX0AUMOCTH CTENEHHOTO psaa. MccienoBanue CTENEHHOTO psaa
Ha CXOAUMOCTb.

Psaget  Teiimopa w  Maknopena.CBoiicTBa  CXOASUIMXCS  CTENEHHBIX  PAJIOB.
Paznoxenunedynkuuii B cteneHusle psabl. @opmyna u psg Teinopa. opmyna U psin
Makinopena. Pasnmoxenue B psng MakiopeHa OCHOBHBIX JJIEMEHTAPHBIX  (YHKIIUH.
[TpumeHeHne psI0B B PUOIMKEHHBIX BHIUMCICHUSX.

IIpakTH4yeckue 3a1aHUA:
3ansaTue 1

Heﬂb: JaTh 3HaHUA MOJIOKCHHH HN3y4acMoOro Kypca M IMPUBUTH HABBIKW NPUMCHCHHSA MAaTCMAaTUYCCKUX

METOJIOB pEIIeHUs 3a/1a4, B TOM YHcie, B chepe mpodhecCHOHANBHOM e TeNbHOCTH.

1. IloBTOpEeHUE OmMpeAeneHUu OCHOBHBIX MOHATHH TeMbI B ()OpME KOHTPOJIBHOTO OIpOca U MpPOBEpKa

CaMOCTOSITEIHFHOM PAOOTHI IO BHIMTOTHEHUIO JOMAIITHETO 3aJaHuUs.

2. HaiiTi yacTHBIE TPOM3BOAHBIE PYHKIUH IBYX MEPEMEHHBIX

z=x"y—cos’ xy

3. Haiitu yacTHbIC IPOU3BOIHBIC DYyHKITHIL:
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a)z=e"(2x-1); 6)z=xe’ +x’; B) z=In\x+)’;

Y

4. lNonaras, 4To MPOU3BOIbHAS DYHKITUS S mudepeHIupyeMa, IpOBEPUTH CIICIYIONINE PaBSHCTBA:

oz oz > 5 )
y——x—=0, z= f(x"+y°) , Oz Oz 2 Yy
Ox oy na dom™ a—xy§+y =0, Z—§+f(xJ/)_

Ha 0omM T) z=(arctgl+lJ; n) z=xye”; €)y =arcsin
X

5. HaiiTi npon3BoHbIe QYHKIMI 110 3aJaHHBIM HaIlpaBJICHUSIM [:

a)z = 3x* - xy + y* [ cocrasnuser ¢ ockio Ox yroa 60°.

0) z=x+)% [— OGuccekTprca IIEPBOro KOOPAMHATHOTO yIJIa.
Ha Oom

B) z=5x*-3x-y- 1 B Touke M(2;1); I— npsamas MN, rae N(5,5).

6. Haiiti rpaguent GpyHkuun z = flx,y) ¥ ero MoayIns Uit QyHKIWH B yKa3aHHBIX Toukax M:

M(%;\/%)-

a)z=7-x*-y% M(2;2). naoom 6) z=xye'**¥; M(0;-1); B) z=sin (x +?);

o M (x z,
7. Haittu BenmuuHy TpasineHTa QyHKIUU B TOUKE (0> ¥0>20) :

IR E—

= > M, 2,D) ygoom f(x,v,2)=xyz, M{,1,1),
x> +yi4z

3ansrue 2
HeJILI JaTb 3HAHUSA HOJ'IO)KCHI/II;’I I/I3y‘laeMOF0 Kypca n HpI/IBI/ITL HaBBIKAU HpI/IMCHCHI/IH MATEMATUYCCKUX
METOJIOB PEIICHUS 3a/1a4, B TOM 4Hcie, B chepe mpodhecCHOHANBHOM e TeIbHOCTH.

1. IloBTOpeHue ompeneneHuii OCHOBHBIX MOHATHIA TeMbI B (JOpME KOHTPOJIHHOTO OMpOca U MpOBEpKa
CaMOCTOSITEIIFHOM PAOOTHI IO BHITIOTHEHHUIO JOMAIITHETO 3aJaHuU.

2. UccnenoBath (GyHKIIMH Ha SKCTPEMYM:
a)z =x*+y* + xy- 4x- 5p; 6) z=xp(1- x-y);
naoom B)Z=3x+6p-x*-xy+y*; 1) z=€"2(X*+y).

3. UccnenoBath (pyHKIMK HA YCIIOBHBIN 3KCTPEMYM:

a) z:l+l mpu x+y=2; 6) z=x-y 0pu x° +y° =1;
Xy

x—y—4

NG

4. Hail'Ti TOYKH JIOKAJIBHOTO 9KCTpEMyMa (I)yHKLIHI/I 1 IPOBECPUTH B HUX BBIMMOJIHECHHUE JOCTATOYHOT' O

Ha Oom B)z=xy’ Tpm x+2y=4;T) z= mpu x> +y° =1.

YCJIOBHS 3KCTpEMyMa:

u=2x"—xy+2xz—y+y° +z’
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[J 5 e, yyexay

5. BeuuciuTh ABOMHBIE UHTETPAbl ¢ 1o o6mactu O , 38JJaHHOM TpaHUIaMU
b SN =, Gi =0, y=x x=1),

6 Sy =x+y", G: {y=x, y=x7}

nadom S (¥:Y)=x-y ,G - TpeyroibHHK ¢ BepmnHamu (1, 1), (4, 1), (4, 4).

6. Berauciuth qBOMHBIC HHTETPAIHL:

a) .U (x+ y*)dxdy, tae D orpaHWYeHa NPSMBIMH y =X, y =2X, y =—X + 4.
D

0) J.J‘e“‘y dxdy, tne D orpaHmueHa rurep6oyoil xy =1, ochl0 abCIMCC W TPSAMBIMHU X =2, X = 3.
D

Ha
oom

B) J‘J.idxdy, rie D orpaHuueHa JUHHAMU y =e', y=e ", x =2.

r) _[ I (\/; +\/;)dxdy, rae D orpanuueHa mapabonamu y =x°, y =4x° unpamoi x =2.
D

7.C IIOMOIIBIO JIBOMHOTO MHTET pajia HaWTH mjiaomanb, OrpaHUYCHHYIO CICAYIOIMUMU KPUBBIMU:

xy=1 x+y=25,,00m y?=2x+1, y* =—"2x+1

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAOOMbL:
1. Haiinure cymmy psna:

l l 1 1
a)zn(n+2) ) nZ:( )

n—1

379727 81" )Z(Sn 2)(5n+3)

2. HCCH@I{YI/ITC‘II/ICHOBHG pAdbl HA CXOAUMOCTD, ITPUMCHAA H606XOI[I/IMBII/I IMPHU3HAK CXOOAUMOCTHU
HJIN ITPU3HAKH CpaBHeHI/ISI'

5

7 9 2+3 =]
a) Srstety -‘Z - 6) 2.

n=l1 n=1 N +1

3. I/ICCJIGI[yI/ITCCTeHCHHI)Ie PAIBI HA CXOIUMOCTb:

Sx e, 20 (11
A)%zn (2,2),6);(1) ; (2,2]

Tema 6.ludgdepenunanbHbie ypaBHEeHHS.
Bomnpoce! 1J1s1 yCTHOT0 onpoca:

1.
2.
3.

4.
3.

[TonsaTHe o nudpepeHaITbHOM YPaBHEHUH U €T0 PeIICHUH.

O6miee u yactHOe pemieHus. 3amgada Komm.

Juddepennunansupie ypaBHeHus 1-ro mopsaka. CriocoOs! pemieHus audQepeHnnaibHbIX
ypaBHeHUH 1-ro nopsaka.

Juddepennnanbapie ypaBHEHHS 2-T0 TOPSIIKA, JOMYCKAIOIIME TOHMKEHUE TTOPSIKA.
Jluneitnble  auddepeHnManbHbBIE  ypaBHEHHs 2-TO  MOpsiAKa C  MOCTOSSHHBIMH
K03 puLIreHTaMu.

IIpakTH4yeckue 3a1aHUA:
3amsirre 1
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Hean: nath 3HaHUS TOJMOKEHUU M3y4aeMOro Kypca M MPHUBUTH HABBHIKH MPUMEHEHHS MaTEMaTHYCCKUX
METOJIOB pEIIeHUs 3a/1a4, B TOM YHcie, B chepe mpodhecCHOHANBHOM e TeNbHOCTH.

1. IloBTOpeHue ompeneneHuii OCHOBHBIX MOHATHIA TeMbI B (DOpME KOHTPOJIHHOTO ONpOca W MpOBEpKa
CaMOCTOSITEIIFHOM PAOOTHI IO BHITIOTHEHUIO JOMAIITHETO 3aJaHuUs.

2. Pemuts 3agauu:
a) [Tokasats, uro GpyHkIms y = 2tg(2x- 1) ynoBneTBopsieT ypaBHeHuwo y" = 2yy'.
0) [lokasatsb, uto GyHKIHS y = 2€™- ¢ ynoBieTBOpsET ypaBHeHuo yy'" = y'y".
Ha Oom
B) [Tokasare, uro Gyukuus y = (1 - x*/4)-cosx + (1 + x/4)-sinx yIOBIETBOPAET YPABHEHHIO
y"'+ y=x-sinx.
3. IIpoBepuTh, 4TO (DYHKIMH SBISAIOTCS UHTETpANaMH AU(PPEePSHIMATBHBIX YPaBHEHHIA:

a) X —xy+) =C (x=2)y'=2x-y; 6) xf1+y7 =y, w'-y=y"

1 2

na dom B) ¥y —2=Ce*, 2x’yy'+y*=2; 1) yzCllnx—xT+C2, x(y"+1)+y"'=0.

4. I1pu KaKuX 3HAYEHMAX MapaMeTpa a cliexyromue QyHKIUN SBISIOTCS PEIICHUSIMH (MHTETpaJIaMH )
mddepeHnranbHbIX YpaBHEHHH:

x=Cy* -y, y'—(2xy+3)y'=0;, na dom y=ax4+x—c;, y’+27y=x3.

5. CocraButs nudepeHnranbHbe YpaBHEHHS CEMEHCTB KPUBBIX:

a) y=Ce'; 6) x’+Cy*=2y; naodom B) Cy=sinCx; r) y’'=C,(x+C,)".

3ansrue 2
HeJILZ JaTb 3HAHUS HOJ'IO)KGHI/Iﬁ I/ISy‘IaCMOFO Kypca n HpI/IBI/ITB HaBBIKU HpI/IMeHeHI/IH MATEMATUYCCKUX
METO/IOB pEIICHHUS 33/1a4, B TOM 4Kcie, B chepe npodeccHoHambHOM esITeTbHOCTH.

1. [ToBTOpEHUME OMpeIeIeHnii OCHOBHBIX IOHATUH TeMbI B (popMe KOHTPOIBHOTO OIPOCa U MPOBEpKa
CaMOCTOSITEIHFHOM PAOOTHI IO BHITIOTHEHUIO JOMAIITHETO 3aJaHuUs.
2. Pemmuth quddepeHmanpabie ypaBHEHHS MIEPBOTO TIOPSIIKA C Pa3IEISIFOIIAMUCS TIEPEMEHHBIMH

,__2xy2 Y o
a)y xz—lﬁ)y x 'Hac)wnB)xzy'_\/;COSzy:O.

2

3. Pemuts auddepeHmanbHbIe YpaBHSHUS
a) Bx - dy +y%*dx=0; 6) y'=(x+y)? B) y'=4x+2y-1.

Ha 0OMm

r) 1) 3xydx + 24— x*dy = 0; X2y -1)=2y; e) ye=x-1.

4. Haiitu pemenns nu¢dpepeHInanbHbIX YPaBHEHUH, yIOBIETBOPSIONINX YKa3aHHBIM HAYaIbHBIM
YCJIOBHSIM:

a) (1+x7)y'dx—(3* =Dx’dy =0, y(1)=—=1; 6) (S +x)y'=y=0, y()=1.
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na oom B) x>y’ -1 =1, y1)=0; 1) ydx+ctgxdy =0, y(%)=—1.

5. Pemnts omHOpOaHBIE U depeHmransHbe ypaBHEHUS

1-3x-3y

a) (xy—x>)y =% 6) xy':ylni; na dom B) xy°dy=(x’+3’)dx; 1) y' = .
h% I+x+y

3ausaTue 3
Lean: nath 3HAHUS TOJOXKEHUA M3y4aeMOro Kypca W MPUBUTH HABBIKK MPUMEHEHHS MATEMATHUECKHX
METOJIOB PEIIICHUS 3a/1a4, B TOM 4Hciie, B chepe mpodhecCHOHANBHOM IS TeIbHOCTH.

1. IloBTOpeHue omnpeneneHuii OCHOBHBIX MOHATHIA TeMbI B (hOpME KOHTPOJIHHOTO OMpOca W MpOBEpKa
CaMOCTOSITEIFHOM PAOOTHI IO BHITIOTHEHUIO JOMAIITHETO 33 JaHUs.

2. Haiitn obmue pemenus auddepeHITNaTbHBIX YPaBHEHUH ITEPBOTO TTOPSIKA:

. 1
y+Z:_ oy =t "2y = X2
a) X X;0)Y YV T€ ngooms) Y TX V=X
3. Pemuth ypaBHEHUSA:
' 2y _x_3_ r__ 3.0 ’ _ 2x, 2 r_
a) 4y +—1— o 0) 1-2xyy'=y"y'; maoom B) y'-2y=¢""; 1) (y +x)y' =1.
X+ y

4. Pemuth ypaBHEHUS:

!

" x " ’ ” 1 A " A
W) =5 6) =y1ny;; na oom B) yy'-y(1+y)=0; ) 1" ="

5. Pemuth ypaBHEHUSA:

a) )" =2y 42y =0; 6) )"~ 2y 4y =2e"; B))"+y —6y=xe’;

Ha dom T)y"+y=cosx; 1) y"+3y'+2y=— i
e+

3ansarue 4
Hens: naTh 3HaHHUA TOJOXKCHHUN M3Y4aeMOTO Kypca M NMPUBUTH HABHIKU MPUMEHEHHUS MaTeMaTUYECKHX
METOJIOB PEILICHUS 3a/1a4, B TOM 4Kcie, B chepe mpodheCcCHOHANTBHOM e TSIbHOCTH.

1. TloBTOpEeHUE OmMpeAeneHUu! OCHOBHBIX MOHATHH TeMBbI B ()OpME KOHTPOJIBHOTO OIpoca W MpOBEpKa
CaMOCTOATENHHOM paObOTHI IO BHIMIOJIHEHUIO JOMAIITHETO 331aHNS.
2. Haiitu pewmenne nuddepeHInaibHbIX ypaBHEHUH BTOPOTO MOPsIKa

a) xy"+y'=0; 0) y"+3y':5x+l;
nadom ®) Y T2V =Gx+TNe’. [y +y —2y=8sin2x,

3. Pemuth ypaBHEHUSA:

y'+y' =sin’x; na dom y"—-3y =x+cosx.

4. HaiiTu pemieHus ypaBHEHUH, yAOBIETBOPSIONINE YKa3aHHBIM HAaYaJIbHBIM YCIOBHUAM:

a)y"+y'=2y=0, y(0)=0, y'(0)=-3; 6)y"+y=4sinx; »(0)=0, y'(0)=-L
Ha dom B)Y"+2y'+y=xe; y(0)=0, y'(0)=0.

5. Pemuthp 3aaa4u ¢ SKOHOMHUYCCKUM COACPIKAHUECM:
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H3MeHeHNs YMCICHHOCTH HACEICHUS TOPHOPYAHOT'O MOCCJIKa C TCUYCHUCM BPCMCHH OIIMCBHIBACTCSA

cremyromum ypasaenuem: y' = 0,3p(2 - 10™y), rae y = y(f) - Bpems B rogax.

B HauanpHBIII MOMEHT BpeMEHM HacesleHHe moceika cocraBisiio 500 yenoBek. Kakum oHO craHer

yepes Tpu roaa’?

Ha 0om

q)YHKI_II/II/I CIIpoCa U MpeIOKCHUA UMCOT COOTBETCTBEHHO BU/I:

dp dp
=25-2p+3%. 15 p+4L.
Y P P

Haiitr 3aBHCIMOCTD paBHOBECHOM IIEHBI OT BPEMEHH, €CITH B HAYaJIbHBIN MOMEHT p = 9.

Tunoegvie 3a0anus 011 KOHMPOJIbHOU PAOOMbL:
Haiigure obmiee pemenue nuddepeHUanbHbIX ypaBHEHUH U MpU HEOOXOJUMOCTH DEIIUTe
3anauy Kommu:

1.
2.

e I

2
X

V' +2xy=xe " ;

. 1
V' —ytgx=——, y(0)=0;
COS X

2
V==y=2x"y1)=1;
X
V') =2y =0;
V'+2y'+y=0;

y'—4y'+5y=0;
V' =3y ' =1+6x;
y'!_3y!+2y:263x;

HTOrosnlii TecT

Tunoeoie 60NpoChbl ANA TeCTUpPOBaHNA

o -3 (0]
. Onpenenurens (2 O — 2| paBeH HyJIIO IpH k, paBHOM
k4 2
.2 2. -3 3.0 4. 2
2x+y=3
.Ecmu (X,,),) — pellleHue CHCTEMBI JTMHEHHEIX ypaBHEHHH St y=4’ TO X, + Y, pPaBHO...
.2 6.1 B. 3 r. 4

. [lpousBoaHast pyHKIMH Y = Sin(2x—1) HAMeeT BULL. ..
. 2xcos(2x—1) 6. —sin(x—1) B. 2cos(2x—1) r. —2cos(2x -1}

. MHOXecTBO mepBoo6pasHbX GyHkmu f(x) =2e’ umeer BUAL. ..

23x

1
.3+ C 0. gesx +C B. 2¢* +C r. Ee +C

. Ha Bektopax @ =27 —3j+k; b =4); ¢ =—2j + 3k , Kak Ha CTOPOHAX, IIOCTPOCHA
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nupamuaa. Torma ee 00beM paBeH. ..
a. 4 0.2 B. 8 r.24

2

6. Moaynb rpaguenTa GyHKIHH Z = —x7 B Touke A( —2; 2) paBeH ...

a.3 0. V3 B. /17 r. Vs
7. O6iee penrenne audpepeHIMaILHOrO ypaBHenus »” = e™* +5 uMeer BUJI ...
a. 0. B r.

1 1 1
y=§e3x+5x+C y=§e3’f+§xz+C]x+C2 y=e¥ +x*+Cx+C, y=§e3x+§x2+x

2

8. 3Hauenue npeaena lim—> —* aBHO
' P =2 x2 —5x+6 p
1. 2 2. =2 3. —4 4. 4

9. Hansl Touku A( —2; 8) u B( 7; — 1). Toraa xoopaunatsl Touku C, nensiieit orpe3ok AB B
OTHOIIIEHUH 2 : 1, paBHHI ...

a.(4;2) 0.(—2;-2) B. (2;3) r.(—2;-3)
x 2
10.[lano ypaBHEHHE TUIIEPOOIIH o~ yT = 1.Torna paccrostHue Mexay ee GoKycaMu paBHO ...
a. /5 0. 2-/5 B. 4+/5 r.3
OTBeTHI:

1 2 3 4 5 6 | 7 8 9 |10

r a B r a r 0 B 0 B

4.3. OueHo4HbIe CpeACcTBA ISl MPOMEKYTOYHOM aTTecTalluu

4.3.1. Ilepevyennb KoMNeTeHIMH ¢ yKa3aHUEM 3TANoOB UX (popMUpPOBaHMS B Mpolecce
0CBOeHMsI 00pa3oBaTeJibHOM nporpaMmel. [lokasaTenu u KpuTepUu OLEeHMBAHUS
KOMIIETEHIIUI ¢ y4eToM 3Tana ux (opMUPOBAHMUSI.

Kon Kon
HaumenoBanue HaunmenoBanue 3Tamma ocBoeHUA
KOMIIETEHII JTamna OCBOEHUS
KOMIIETEHIINU KOMIIETEHIINHU
15051 KOMIIETEHIINNA
CriocoOeH BBIOUPATH METO/IbI
Ko, OC-1.1, [MATEMaTHYECKOTO aHATH3A JIst
CHocoBHOCTE pElIeHMs IPUKIAIHBIX 3a7a4

HCITIOJIB30BATh METOIbI

I1Ko, OC-1 MaTeMaTH4YeCKOI 0

aHaM3a ISl perieHus
MPUKIAAHBIX 33]1a4

Crioco6eH OCyIIeCTBIISTh
MaTeMaTHYECKUI aHAIN3 C

HKOz 0C-1.2. IMPUMCHCHHUEM BI)I6paHHBIX METOAOB
VTS pEIICHUS IPUKIIaTHBIX 3a/1a4

4.3.2. TunoBble OLleHOYHBbIE CPEICTBA
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Tunosbie BONpockhl K 3a4eTy 1o aucuuminHe «Marematuka»(1l cemectp)

[E—

W

N S A

0.

Marpuiibl U 1eUCTBUA HAJl HUMHU.

CkansipHOE TPOM3BENEHUE BEKTOPOB M €r0 CBOMCTBA. YCIOBHE MNEPIEHIUKYJISIPHOCTU
BEKTOPOB.

BexTopHOe nmpon3BeieHnEe BEKTOPOB U €70 CBOKCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.
CMmenmaHHOe TPOW3BEIICHUE BEKTOPOB W €ro CBOWMCTBA. YCIOBHE KOMIUIAHAPHOCTH
BEKTOPOB.

CrniocoOsl 3a1anus IpsiIMOM Ha MII0ckocTU. OCHOBHBIE YpaBHEHHUS.

Kpusslie BToporo nopsaka. OkpyskHocTs. Dmurc.] unepdona.llapabomna.

Oynknusa. O6nacTs onpeaeneaus GpyHkuu. CrocoOs! 3a1anust GyHKITUH.

[Mpenen GpyHKIUM.

HenpeprIBHOCTh GYHKIIMH B TOUKE U HA OTPE3KE.

CBoiicTBa HeNpephIBHBIX (YHKIUH.

Tunosbie Bonmpocsl k 3a4eTy 1o aucuuiminie «MaremaTuka»(2 cemecrp)

1.
2.

(98]

AN

[TonsiTre mpou3BoAHON (PYHKITHH.

OkctpeMyMbl  ¢pyHkIMH. HeoOxoaumoe W JOCTaTOYHOE YCIOBHE CYIIECTBOBAHUS
sKcTpeMyMa B Touke. [Ipu3Haku MOHOTOHHOCTH (DYHKIIMU.

OOm1as cxema uccieoBanus (yHKIUU U TOCTpOEHHE rpaduka.

[lepBooOpa3Has u HeonpeaenéHHbIA nHTerpan. CBoWcTBa HEONpeAENeHHOr0 MHTEerpaia.
Tabnuia UHTErpaos.

Omnpenenénnpiii uaTerpan. CBOKWCTBA ONPENEIEHHOTO HHTErpaa.

Brruncnenue onpenenénnoro uarerpana no hopmyne Hetorona-Jleitbnuna.

[IpunosxeHus onpenenéHHbIX HHTErPATIOB.

Tunosble BOIIPOCHI K 3K3aMEHY IO JTUCHHUILJINHE «MaTemMaTHKa»

1.
2.

ok W

10.
1.

12.

13.

14.

15.

Martpuinel 1 JeHCTBHS HAJl HUMH.

Bekropsl. OcHOBHBIE TOHATHSA. [Ipoeknus BekTOpa Ha BEKTOp M €€ CBOMCTBA. JIMHEVHbIE
OIlepalliy HaJl BEKTOPaMHU.

Crioco0bl 3a1anust MpsSAMON Ha TI0CKOCTH. OCHOBHBIC YpaBHEHUSI.

[Tpenen GpyHKuIMM.

[TonsiTne mpou3BOAHON (PYHKITHH.

OOm1as cxema uccieoBanus (YyHKIUU U TOCTpOEHHE rpaduka.

OyHKIMU ABYX nepeMeHHbIX. [loHsATHEe O MHOXecTBe (JIMHMM) YPOBHS (DYHKUIMHU JBYX
[IEPEMEHHBIX.

[lepBoobOpa3Has u HeonpenenéHHbIA HHTerpan. CBolcTBa HEONpeAeNeHHOr0 MHTEerpaia.
Tabnuia UHTErpaios.

Onpenenénnplii uHTErpal. CBOMCTBA ONMPEIETIEHHOTO UHTErpaa.

Brruucnienue onpeaenéHHoro unterpaia mno gopmyie Hetotona-Jleiibnumna.

KommuiekcHble umcna, AeiictBus HaJl HUMHU. PerieHue anreOpanyeckux ypaBHEHHM Ha
MHOECTBE KOMILICKCHBIX yrcen. [ToHaTHe 0 pyHKIUN KOMIUIEKCHOTO MTEPEMEHHOTO.
[Tonstue auddepeHnrnanbHOrO0 ypaBHEHUS, MOPSIOK, OOmMHA BUI, oOllee W 4YacTHOE
pemenus. 3anaya Komm.

JuddepeHunanbable ypaBHEHUS 2-TO TOpsiiKa, OCHOBHbIE ormpeneneHus. OOmiee u
YaCTHOE PELICHUs, UX TeOMETpHUecKas HHTepnpeTanys. 3agada Komn.

[Tonsitue umcnoBoro psaa. HeoOxomumplii Mpu3HAK CXOAMMOCTH YHCIOBOTO psga H
CJIEJICTBHE U3 HETO.

AOCOIIOTHAS U YCIOBHAS CXOAUMOCTb.

Ixkana oueHNBaHUA
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YpoBeHb 3HaHMH, YMEHHH W HABBIKOB OOYYalOLIErocs NMpPH YCTHOM OTBETE€ BO BpeMs
MPOBEACHUS TEKYIIETO KOHTPOJsl omnpenensiercs Oamtamu B auamna3zoHe 0 — 100 %. Kpurepuem
OLICHUBAHUS NPU MPOBEIECHUH TECTUPOBAHUS, SABISETCA KOJIMYECTBO BEPHBIX OTBETOB, KOTOPHIE
JaJl CTyJIEHT Ha BOMpOCH Tecta. [Ipu pacdere KoiamuecTBa 0AUIOB, OTYYCHHBIX CTYIEHTOM IO
UTOTaM TECTUPOBAHMSI, UCIOIB3YETCs cienyromas popmya:

b= % x100% ,
rae b — xomuaecTBo 6ayIIoB, MOTyYEHHBIX CTYACHTOM IO UTOTaM TECTUPOBAHMS,
B — konu4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYAEHTOM Ha BOIPOCHI TECTA;
O — o011ee KOJIMYECTBO BOIPOCOB B TECTE.

VYpoBeHb 3HaHMH, YMEHHH W HABBIKOB OOYYaroLIerocs NMpPH YCTHOM OTBETE€ BO BpeMs
MIPOMEKYTOUYHOW aTTECTALMH OTPENEISICTCS OICHKAMHU «3a4TEHO», «HE 3aYTCHO»,«OTINIHOY,
«XOPOLIO», «yJIOBJIECTBOPUTEIBHO» M «HEYIOBIETBOPUTEIbHO». KpuTepusimMu oleHUBaHHS Ha
9K3aMeHE SBISETCA JEMOHCTPAlMs OCHOBHBIX TEOPETHYECKHUX IIOJIOKEHHH B paMKax
OCBaMBaeMON KOMIETEHIMH, YMEHHE PUMEHATh MOJy4YE€HHbIC 3HAHUS HA MPaKTHKE, OBJIa/ICHUE
HaBBIKAMH pEIIaTh CTaHAAPTHBIC 3aJa4d MPO(ECCHOHAIBHOW JEATETPHOCTH Ha OCHOBE
MHPOPMALIMOHHON M OuOIMOorpaguueckod KynbTyphl € HpPUMEHEHHEM HH()OPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHA W C YYE€TOM OCHOBHBIX TpeOOBaHWI WH(POPMAIIMOHHOM
0€30MacHOCTH.

[Ipu onleHUBaHUK PE3yIHTATOB OOYUEHHSI HCIOIB3YETCs CISAYIONIAs IIKajla OICHOK:

100% — 90% Drarbl KOMIIETEHIINH, peNyCMOTPEHHBIE o0Opa3oBaTenbHON
(otmiaHo) nporpaMMoi, cQpopMUpOBaHbl Ha BBICOKOM ypoBHEe. (CB0oOOIHOE
BIIQJICHUE  MAaTEPHUAIIOM,  BBIABICHUE  MEXIPEIMETHBIX  CBS3EH.
VBepeHHOe BIIaJlcHWE TOHATHWHBIM  aNlaparoM  JUCHHUIIINHBL.

[IpakTuueckue HaBBIKU npodeccnoHanbHOMI JIeATETbHOCTH

chopMuUpOBaHBI Ha  BBICOKOM  YPOBHE. Cnoco6HOCTD K
CaMOCTOSITeJIbHOMY HECTaHAAPTHOMY PELICHUIO MPAKTHUYECKUX 3a7a4

89% — 75% OTansl KOMIIETEHIINH, MPEyCMOTPEHHBIE o0pa3oBaTenbHOM

(xoporo) IIPOrpaMMOii, chOpPMHPOBaHBI JIOCTATOYHO. JleTansHoe

BOCIIPOU3BEJCHUE yueOHoro wmarepuana. IIpakTndyeckue HaBBIKH
npogeccuoHaNbHOMI NeATEIIbHOCTH B 3HAUUTEIBHOM  Mepe
chopmupoBaHbl. IIpUCYTCTBYIOT HABBIKM CaMOCTOSITEIBHOTO PEILEHHS
IIPAKTUYECKUX 33]1a4 C OTJEIbHBIMU 3JIEMEHTAMU TBOPYECTBA.

74% — 60% OTarnsl KOMIIETEHIINH, MPELYCMOTPEHHBIE 00pa3oBaTeNnbHOM
(YROBICTBOPHUTENBEHO) | pOrpaMMoif, C(OPMHUPOBaHbI HAa MHHUMAJIBLHOM ypoBHE. Hanmuwme
MUHUMAJIBHO JOIyCTUMOTO YPOBHSI B YCBOCHMM Y4eOHOro maTepuana,
B T.4. B CaMOCTOATEIBHOM pELICHUH IPAKTUYECKUX 3adad.

[TpakTudeckue HaBBIKH npodecCHOHATBHOM JeSITeIbHOCTH
c(hOpMHUPOBAHKI HE B MOJIHON Mepe.
menee 60% Orarnbl KOMIICTEHIIHH, IPEyCMOTPEHHBIC o0pa3oBaTenbHOM

(HEYIOBICTBOPHUTENEHO) | porpaMMoi, He chopMHUpoBaHbl. HelocTaTouHbIH yPOBEHD YCBOCHHUS
TMOHATHIHOTO amnmapaTa W Hamuuue (pParMEHTApHBIX 3HAHMH 110
JUCHUITIINHE. OTcyTCTBI/Ie MHUHUMAJIBHO JOIMYCTUMOI'O YpPOBHA B
CaMOCTOATENFHOM ~pELICHHHM MNpaKTUYeCKMX 3ajad. lIpakTudeckue
HaBBIKH MMPOPECCHOHATIBHOM IeITEIbHOCTH HE C(HOPMHUPOBAHEI.

4.4.MeTonnueckne MaTepHaJIbl
[Iponenypa oneHuBaHus 3HAHUM, YMEHUH, HAaBBIKOB M (MJIM) OIbITAa JEATEILHOCTH,
XapaKTePU3YIOIUX ATarbl (OPMUPOBAHUS KOMIIETECHIINH, OCYIIECTBISIFOTCS B COOTBETCTBUH C
[TonoxeHneM 0 TEKyIeM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOUYHON aTTecTallul CTYACHTOB B
OI'bOY BO PAHXul'C u PernamentoM o 0aibHO-pEUTUHTOBOM cucteme B Bomrorpanckom
MHCTUTYTE ynpasieHus — punmnane PAHXul C.
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5. MeToauyeckue yKkasaHua oA oOy4yaloLmMxca no OCBOEHUIO
AucumnnauHbl (Moayns)

PexoMeH1a1Mu 10 MVIAHUPOBAHUIO U OPTAaHU3AMH BPpeMeHH, He0OX0IMMOr0 HA U3yUYeHue
AUCHUILUIHHBI (MOTYJIs1)

CprRTypa BpPEMEHU, H606X0)II/IMOI‘0 Ha U3YyYCHUE NUCHUIIIUHDbI

®opMa U3ydeHUs TUCLUIIINHBI Bpewmsi, 3aTpaunBaemMoe Ha U3y4yeHue
JUCHIMITINHEL, %0
N3yuenune nureparypsl, pPEKOMEHA0OBAHHON B 40
y4ebHOil mporpamme
Pemenne 3a1a4, NpakTUYECKUX YIIPAKHEHUN U 40
CUTYallMOHHBIX IPUMEPOB
N3yueHne TeM, BEIHOCUMBIX Ha 20
CaMOCTOSTEIILHOE PACCMOTPEHUE
Hroro 100

PexoMeHIaIUH 110 MOATOTOBKE K MPAKTHYECKOMY (CEMMHAPCKOMY) 3aHSATHIO

[lpakTudeckoe (CeMHHApCKOE) 3aHSATHE — OJHA W3 OCHOBHBIX (OPM OpraHU3aIfH
y4eOHOro TpoIecca, MPEACTaBIAIONas CO0OW KOJJICKTUBHOE OOCYXICHHE CTyJCHTAMU
TEOPETUYCCKUX U TMPAKTHYECKUX BOMPOCOB, PEUICHUE MPAKTUYECKUX 3a/1a4 IO/ PYKOBOJICTBOM
npernoaaBareliss. OCHOBHOU IETBIO MPAKTUIECKOTO (CEMUHAPCKOT0) 3aHATHSI SBJISCTCS IPOBEPKa
rITyOUHBI IOHUMaHUS CTYJICHTOM HM3y4aeMOW TEeMbI, y4eOHOro MaTepuayia U yMEHUS M3JI0KUTh
€ro COJep)KaHUE SICHBIM W YETKUM SI3BIKOM, PAa3BUTHE CAMOCTOSTEIHHOTO MBIINUICHUS H
TBOPYECKOH aKTUBHOCTH Yy CTyaeHTa. Ha mnpakTHuecKuxX (CEMHHApPCKHX) —3aHSATHSIX
NPEIoiaraeTcss paccMaTpuBaTh HaWOOJIee BaXKHBIC, CYIIECTBEHHBIEC, CIIOKHBIE BOIPOCHI
KOTOpbIE, HauOoJIee TPYTHO YCBAUBAIOTCS CTyIeHTaMU. [Ipy 3TOM rOTOBUTBCS K MIPAKTUIECKOMY
(ceMHHapCKOMY) 3aHITHIO BCerjia HYXXHO 3apaHee. [loAroToBka K  TPaKTHUYECKOMY
(ceMuHAPCKOMY) 3aHATHUIO BKJIIOYAET B ceOs Clenylomee:

o 00si3aTeIbHOE O3HAKOMJICHHE C IUIAHOM 3aHSTHS, B KOTOPOM COJIEP’KATCS OCHOBHBIC
BOIIPOCHI, BEIHOCUMBIC Ha 00CYKICHHE;,

J U3yYeHHE KOHCIIEKTOB JICKIMI, COOTBETCTBYIONIMX pa3/eioB Y4eOHHKA, Y4eOHOTro
oCcoOwsI, COIePKAHUS PEKOMEHIOBAHHBIX HOPMATHBHBIX IMPABOBBIX AKTOB;

. paboTa ¢ OCHOBHBIMHU TepPMUHAMH (PEKOMEHIyEeTCS UX BBIYYHTB);

J U3y4YeHHE JTOTIOJIHUTEIILHON JIUTEPATYPHI 110 TEME 3aHSATHS, JeNIasi P TOM HEOOXOIUMbIE
BBITICKH, KOTOPBIE TIOHAA00STCS TIPU 00CYKJICHUH Ha CEMUHAPE;

o (GOopMyJIMPOBaHHE CBOCTO MHCHHS [0 Ka)XJIOMy BOIIPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHUE;

o 3aMKCh BO3HUKIIUX BO BpPEMs CaMOCTOSITENILHOM padoThl ¢ y4eOHMKaMU W HAy4YHOM
JUTEPATyphl BOIPOCOB, YTOOBI 3aTEM HA CEMUHAPE TOIYYUTh Ha HUX OTBETHI;

o oOpailieHue 3a KOHCYIbTAlUEH K MPernogaBaTelio.

[IpakTnueckue (ceMHHapCKue€) 3aHATHS BKJIIOYAlOT B ce0d U CIEUUAIbHO
MOJTrOTOBJICHHBIE pedepaThl, BHICTYIUIEHUS MO KAaKOH-TMOO CIIOKHOW WM 0CO00 aKTyaabHOMH
npobiieMe, peuienue 3a1a4. Ha npakTuueckoM (CEeMHUHAPCKOM) 3aHSTUU CTYJIEHT MPOSIBIISIET CBOE
3HAHUE MpeaMeTa, KOPPEKTUPYeT HH(POPMALUIO, MOJYYEHHYIO B IpoOLEcCe JEKIHOHHBIX M
BHEAyIUTOPHBIX 3aHATUH, (POPMHUPYET oNpeaesieHHbI 00pa3 B I1a3ax MpernogaBaTess, HoJyJaeT
HAaBBbIKM YCTHOM PEYU U KYJIbTYPbI IUCKYCCUH, HABBIKU ITPAKTUUECKOIO PELLIEHUS 3aay.
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PexoMeHaa1IuM 110 U3YUEHUIO METOIMYECKUX MATEPHUAJIOB

Meroanueckue Marepuanbl MO JUCHUIUIMHE TO3BOJIAIOT CTYAEHTY ONTUMAaJIbHBIM
00pa3oM OpraHu30BaTh MPOIIECC U3YyUCHHUS TaHHOW TUCIUTUTMHBL. MeToan4YecKue MaTepraibl 1Mo
TUCIUIUTAHE TPU3BaHBl MMOMOYb CTYACHTY TOHATH CHENU(UKY H3y4aeMoro Mmarepuaia, a B
KOHEYHOM HUTOTe€ — MaKCHMaJIbHO TOJHO M KAa4eCTBEHHO €ro OCBOMTh. B mepByr ouepenb
CTYJIEHT JIOJDKEH OCO3HATh INpPEJIHAa3HAYeHHE METOAMYECKHMX MaTEpHaliOB: CTPYKTYpY, LI U
3amaun. [ 3TOro OH 3HAKOMHTCS C MpeamOyJIoi, OTJIaBIICHHUEM METOAMYECKUX MaTephasoB,
TOBOpsl MHAye, OCYUIECTBJSET IEPBMYHOE 3HAKOMCTBO C HUM. B pasnene, MOCBAIIEHHOM
METOAMYECKUM PEKOMEHJAIMSAM TO0 W3YYCHHUIO JUCIUIUIMHBI, TPUBOIATCS COBETHI IO
TUTAHUPOBAHUIO ¥ OPTaHU3AIMH HEOOXOAUMOTO I U3YUYCHHsI JUCHIUTUIHHBI BPEMEHH, OMTUCAHHE
MOCJICIOBATEIbHOCTH  JCHUCTBUH  CTyJE€HTa  («CIEHApUH  W3Y4YEHUS  JTUCHUTLIUHBDY),
PEKOMEHIAIMHU 10 padoTe ¢ JUTEepPaTypOld, COBETHI MO MOJATOTOBKE K 9K3aMEHY M pa3bsCHEHUS
[0 TMOBOJY pabOThl C TECTOBOM CHUCTEMOW Kypca W HaJa JAOMallHMMM 3aJaHusiMu. B menom
JaHHBIE METOJUWYECKHE PEKOMEHIAIMK CHOCOOHBI OOJEerduTh U3yYeHUE CTyJIEeHTaMHU
JTUCIUTUITMHBL W TIOMOYb YCHEIIHO CcIaTh JK3aMeH. B pasnene, conmepxkamieMm ydeOHO-
METOANYECKUE MaTepUalibl TUCUUILUIUHBI, COACPKAHNUE MPAKTUUECKUX 3aHATUN IO JTUCLUUILIIMHE,
CJIOBapb OCHOBHBIX TEPMUHOB JAUCIUTUIMHBEI.

Pexomengaumuu mo caMocTosiTeJIbHOM padoTe CTYIeHTOB

HeoTbeMieMbIM 3JIeMEHTOM Y4eOHOTO TMPOIECCAsBISETCS CaMOCTOSITeNbHAs padoTa
crynenra. Ilpu camocrositensHOM paboTe agocTUraeTcs KOHKPETHOE YCBOEHHE Y4eOHOTro
MaTepuaina, pPa3BUBAIOTCS TEOPETUYECKUE CIOCOOHOCTH, CTOJb BAXKHBIC MJISI COBPEMEHHOM
IIOATOTOBKH CIICIIHMAJIMCTOB. CDOpMI)I CaMOCTOSITETbHOH pa6OTBI CTYACHTOB II0 JUCHUIIIIMHEC:
HAIMCaHWe KOHCIEKTOB, MOJATOTOBKa OTBETOB K BOIIpPOCaM, HamucaHue pedepaToB, pelICHHE
3aJ1a4, UCCIe0BaTeNbCcKas paboTa, BHITOJHEHNE KOHTPOJIBHONU paboThl.

3amaHust UIsi CaMOCTOSITETTLHOM pa0OThI BKIIOYAIOT B c€0sl KOMILJIEKC aHATUTHUYECKUX
3aJJaHUil BBINIOJIHEHUE, KOTOPBIX, MpPEIIoJiaraeT TIIAaTelIbHOE H3ydYeHHEe HayyHOW U y4yeOHOil
JTUTEPATyphbl, NEPUOAMYECKUX U3JIaHUW, a TaKXKEe 3aKOHOJATEIbHBIX M HOPMATHUBHBIX
JOKYMEHTOB TmpenjiaraeMeix B 1.6.4 «YueOHas nureparypa M pecypcbl HH(DOPMALMOHHO-
TEIEKOMMYHUKAIIMOHHOW ~ cetn  «HTEepHeT», yueOHO-MeToMuecKoe  obecrieueHue
CaMOCTOSITENTLHOM pPabOThl O0y4aroUMXcs MO AMCHUIUIMHE». 3aJaHusl IMPeIOoCTaBIAIOTCS Ha
MIPOBEPKY B MEUATHOM BHJIE.

Pexomengauuu nmo padore ¢ aurepatrypoit

[Tpu u3yuyeHun Kypca y4yeOHOH NHUCHUIUIMHBI 0cO0O€ BHUMaHHUE CleAyeT oOpaTuTh Ha
PEKOMEHIyEeMYIO0 OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY.

BaxHBIM pi1eMEHTOM IIOATOTOBKH K CEMHUHAPY SBJIACTCA FJ'IY6OKOG HN3YUCHHUC OCHOBHOH 1
JOTIOJTHUTENBHOM JTUTEpaTyphl, PEKOMEHIOBAaHHOM 110 TeMe 3aHSTHS, a TAKXKE MEPBOUCTOYHUKOB.
[Ipu 3TOM MONE3HO NPOYUTAHHYIO JINTEPATYPy 3aKOHCIIEKTUPOBaTh. KOHCIIEKT OJI’KEH OTBEYATh
TpeM TpeOOBaHUsAM: OBITh COJEpKATENbHBIM, IO BO3MOXHOCTH KpPAaTKUM M MPaBUIBHO
0(OpMIICHHBIM.

ConeprxaTenbHBIM €0 CJelyeT CYUTATh B TOM Ciydae, €CIM OH MepeJacT BCe OCHOBHBIC
MBICJIIM aBTOPOB B HEJIOCTHOM BHJEC. HN310XUTH TEKCT KpaTKO — DOTO 3HA4YUT IMCPCaAaTb
COJIep)KaHUWE KHHWTHM, CTaTbU B 3HAUMTENILHOW Mepe cBoMMH cioBaMu. [Ipu 3TOoM cnemyer
MNPpUACPKUBATHCA IIpaBHJIa - 3allMCbIBATH MBICJIIb aBTOpa pa6OTBI JIMIIOb IIOCJIE€ TOro, Kak OHa
XOpOIIO MOHATa. B TakoM ciydae mocraBieHHas 1eib OyAeT Jocturnyra. Llutuposats aBTOpoB
n3y4aeMbIX paldoT (C 00s3aTeNbHON CCHUIKOW HAa MCTOYHHUK) CIEAYET B TeX ClIydasx, €CJIU HaJo
3allUCBIBATh OYEHBb BA)KHOE ONPE/IEICHUE HITH MOJIOKEHHE, 0000IIat0Hii BEIBO/I.

BaxHo u BHenHee o(hopMIIeHHE KOHCTIEKTa. B ero Hadane Hajo yka3aTtb TeMy CeMUHapa,
JaTy HAaIlMCAHUs, Ha3BaHUs JIUTEPATYPHBIX UCTOYHUKOB, KOTOPBIE OyAyT 3aKOHCTIEKTUPOBAHBI.
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I'myGokas camocTosTeNbHas paboTa HajJl HUMH 00eCIIeUUT YCIEeITHOe YCBOCHUE U3y4aeMOit
JTVCIUTIINHBL.

OguuM W3  BaXHEMIIMX CPEICTB CEPHE3HOTO  OBJAJACHUS TEOPUEH  SBISAETCS
KOHCREeKmupoeanue nepeoucmoyHuKos.

Jnst cocTaBieHHs KOHCIIEKTa PEKOMEHIYeTCsl CHavyasla MPOYUTaTh paboTy LEIUKOM, YTOObI
YSICHUTB €€ 001Ul cMbICT U coaepkanue. [Ipr 3ToM MOKHO c/iefiaTh IOMETKH O €€ CTPYKType, 00
OCHOBHBIX IIOJIOXKEHUSX, BBIBOJAX, HAJ0 CTAaparbCs OTIMYATh B TEKCT€ OCHOBHOE OT
BTOPOCTENIEHHOT O, BBIBOJIBI OT apTyMEHTOB M JI0KA3aTENbCTB. ECIM €CTh HEMOHATHBIE CII0BA, HAJIO
B SHLUKJIONEIMYECKOM CJIOBape HalTH, Y4TO ATO CIOBO 0003HAvaeT. 3aKOHYMB uTeHHe (maparpada,
TJIaBbl, CTaThH) HAIO 3aJaTh cede BOMPOCHI Takoro pona: B uem rmaBHas mbiciab?KakoBbl
OCHOBHBIE 3BEHbs JOKazaTenbcTBa e€€? UTo BbITEKaeT M3 yTBepkAeHMH aBTopa? Kak 3T0
COIJIACYETCS C TEM, UTO YK€ 3HAETE O MPOUYUTAHHOM U3 JPYTHX UCTOYHHUKOB?

SlcHOCTB W OTYETVIMBOCTH  BOCHPUATHS ~ TEKCTa  3aBUCUT  OTMHOIOIO:  OT
COCPEIOTOYEHHOCTH CTYACHTAa, OT TEXHUKM YTEHHsA, OT HACTOWYMBOCTH, OT SPKOCTH
BOOOpaXEeHUsI, OT TEXHUKU (PUKCUPOBAHMS MPOUYUTAHHOTO, HAKOHEIl, OT 3PYIUIMU — OOIIeln B
KOHKPETHO paccMaTpuBaeMoi mpooieme.

Pe3ynbraToM nepBOHAYaIBbHOTO YTEHUS JI0JKEH OBITh IPOCTON HIAH meKcma u uemkoe
npeocmaenenue 0 HeEACHbIX Mecmax, OTMEYCHHbIX B KHHre. [locie mnpenBapHUTENBHOTO
O3HAKOMJICHUS, IPU TOBTOPHOM UTEHUU CIEIYET 6blOCIUMb OCHOGHBLIEMBICIU A6MOPA U HUX
pa3BUTHE B MPOU3BEACHUHU, OOpAaTUTh BHHUMaHHE Ha OOOCHOBAHHE OTAENBbHBIX MOJOXKEHHUH, Ha
MeToAbl W (OopMBI JI0Ka3zaTeNnbCTBa, Haubosee sipkue MpuMepbl. B xome 3Toit paboThI
OKOHYATEJIbHO OTOMpaeTCsl Marepuall JJis 3alliCh U OIpenessieTcss ee BUI: MJIaH, Me3Uchl,
KOHchexkm.

[Inan 3TO KpaTKWi, MOCJIENOBATEIBHBIN NEPEUYEHb OCHOBHBIX MBICIIEH aBTOpa. 3amuch
IIPOYMUTAHHOTO B BUJE TE3UCOB — HTO BBIABJICHHME UM 3aIIUCh ONOPHBIX MBICIEH TeKcTa. PasHuma
MEX/1y IJIAaHOM U Te3UCaMH 3aKII0YaeTcs B CIEAYIOIIEM: B IUIaHE MBICIb Ha3bIBaeTCs (CTaBb
BCErja BOMPOC: O 4YeM ToBopuTcA?), B Te3nucax — (Gopmynupyercs — (YTO UMEHHO 00 3TOM
ropopurca?). 3amuch OMOPHBIX MBICIAEH TEKCTa BaXKHA, HO IIOJHOTO MPEICTaBICHHUS O
MIPOYMTAHHOM Ha OCHOBAHHMHM IOJ0OHOM 3alMCH HE COCTaBHUIIb. BaXXHO OCMBICIHUTDH, KaK aBTOP
JIOKa3bIBa€T CBOIO MBICIb, KaK yOEXIaeT B HMCTUHHOCTH CBOMX BBIBOJIOB. Tak BO3HHKAaeT
KOHCIIeKT. dDopma 3amucH, KaKk Mbl YK€ OTMETHIH, YCIIOXKHSAETCA B 3aBUCUMOCTH OT LEJIEU
paboTHI: TUIaH — O YeM?; Te3UCHI — 0YeM? YTO UIMEHHO?; KOHCTIEKT — O YeM? 4TO UMEHHO? Kak?

KoHcnekt — 3TO KpaTkoe NOCIeN0BaTENIbHOE M3JI0KEHHE cojep:kaHus. OCHOBY €ro
COCTABJISIET IIJIAH, TE3UChl W BBINMCKA. HeJoCTaTku KOHCHEKTHPOBAHUSA: MHOIOCIOBUE,
LUTUPOBAHUE HE  OCHOBHBIX, @  CBA3YIOIIMX  MBICIEH, CTPEMJICHHE  COXPaHUThb
CTHJIMCTUYECKYIOCBSI3aHHOCTh TEKCTa B yliepO ero jormdyeckoi crpoiHoctu. Ilpucrymate k
KOHCITIEKTUPOBAHHIO HEOOXOMMO TOT/1a, KOTJa CIOXKHIUCh HABBIKM COCTABJICHUS 3aIIMCH B BHJIE
pa3BepHYTOro MOJPOOHOrO IUIAHA.

dopma 3anmucH MpU KOHCIEKTUPOBAHMU TpeOyeT 0co0O0ro BHUMAHUS: Ba)KHO, YTOOBI
COOCTBEHHbBIE YTBEPKACHUS,PA3MBIIUICHUS HAJl IPOYUTAHHBIM, YETKO OTAEISUINCH MPH 3aIHUCH.
Pa3symHee BBIHOCUTH CBOM IOMETKHM Ha LIMPOKHUE IOJIA, 3aIUMChIBATh HA HUX JIOINOJHUTEIbHBIC
CIpaBOYHbIE JAaHHBIE, IOMOTAIOIINE YCBOCHUIO TEKCTa (J1aTa COOBITHS, YIIOMSHYTOTO aBTOPAMU;
CBEICHMS O JIMIE, Ha3BaHHOM B KHUTI'€; TOUHOE COZAEpkKaHWE TEPMMHA). Eciau KoHcnekTupyercs
TEKCT BHYIIUTEIHHOIO 00beMa, HEOOXOIMMO YKa3bIBaTh CTPAHUIIbI KHUTH, KOTOPHIE OXBATHIBAET
Ta WM UHAs 4aCTh KOHCIIEKTA.

Jlnsg ynobcTBa MOJIB30BAHMS CBOMMH 3alMCSIMH Ba)KHO O03arjIaBUTh KpPYIHBIE YacTH
KOHCIIEKTa, IOAYEpKHUBas 3a20n106ku. CleqyeT TNOMHUTh O Ha3HAYEHUM KpPAacHOM CTpOKH,
CTPEMUThCS K YETKOM Tpaduke 3amucedl — ycTynamu, KOJOHKaMH. M3nmarate riiaBHbIE MBICIH
aBTOpa M HX CHCTEMY apryMEHTOBHEOOXOAMMO NPEUMYILIECTBEHHO CBOMMH CJIOBaMH,
nepepabarbiBass TakuM o0pa3oM HH(OpPMAINIO,— TaK TPOXOIUT YSICHEHUE €€ CyTH. MBEICIb,
(bpa3bl, MOHATHIE B KOHTEKCTE, MOTYT IpuoOpecTH 0oJiee MpOCTpaHHOE M3JI0kKeHue B 3anucu. Ho
TEKCT OpHUTMHala CBEPTHIBAETCS, U CTYJEHT, OTpadaTbIBasi JIOTUYECKOE MBILIUICHUE, YUUTCS
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BBIJICJIATE TJIaBHOE M 00001IaTh OJHOTHIIHBIE CYXJAEHUs, oJHOpoiaHble (akTel. Kpome Toro,
Jienas 3arMcy CBOMMHM CJI0BaMM,0000111as1, CTYJCHT YUUTCS MUCbMEHHON peyu.

3HaHue o0IIeH cTpaTeruu YTeHus, TEXHUKHU COCTABJICHUE TUIaHa M Te3UCOB ONpEIeNsieT U
TEXHOJIOTMIO KOHCIICKTUPOBAHUA:

J BHUMATEIbHO YUTATh TEKCT, MOMYTHO OTMEYasi HEMOHATHbIEMECTa, HE3HAKOMbIE TEPMUHbI
U NOHATUSA. Boinucamsy na nons 3naueHre OTMEUEHHBIX TIOHATHUH.

. IpU TEpPBOM UYTEHUU TEKCTa HEOOXOAMMO COCTaBUTb €r0 HpPOCHO  NaH,
IIOCJIEI0BATENbHBIN NIEPEYEHb OCHOBHBIX MBICIIEH aBTOpA.

o IIpY TOBTOPHOM YTEHHUU TEKCTa BBIACIATh CUCHEMY OO0KA3ameabCme OCHOBHBIX
MOJIOXKEHUH paboThI aBTOPA.

o 3aKIIIOYMTENbHBIM 3Tanm paboThl C TEKCTOM COCTOMT B OCMBICICHHM paHee OTMEYEHHBIX
MECT M UX KpaTKO! Moce0BaTeIbHON 3al1CH.

J IIPY KOHCTIEKTUPOBAHUM HY>KHO CTPEMUTHCS 8bIPA3UME MBIC/Ib AGMOPA CEOUMU C/108AMU,
3TO MOMOTAET 0oJiee ITyOOKOMY YCBOEHHUIO TEKCTA.

o B paMKax pa0oThl HaJ NMEPBOMCTOYHUKOM Ba)KE€H yMeNbli ombop yumam. Heobxonumo

YUUTBIBATh, HACKOJIBKO SIPKO, OpPHUIMHAJIBHO, CXAaTO W3J0KeHa MbIchb. LlutnpoBath
HEOOXOAMMO TE€ CYXACHHS, Ha KOTOPBHIE BIIOCICJICTBUM BO3MOXKHA CCBIJIKA KakKk Ha
aBTOPUTETHOE M3JI0KEHUE MHEHUS, BEIBOJA 110 TOMY UJIM HHOMY BOIIPOCY.
KoncnektupoBars 11eecoo0pa3Ho He Ha OT/IEIBLHOM JINCTE, a B OOIIEH TeTpaau Ha OHOU
cTpanuie Jmcta. OOOpOTHas CTOpOHA JHICTa MOXET OBITh HUCIONb30BaHA JUIsl JOTMOJHEHUH,
HEOOXOJIMMOCTh KOTOPBIX BBISICHUTCS B JaibHeWmeM. [Ipy KOHCTIEKTHpOBAaHUM JIMTEPATYPHI
CIIelyeT OCTaBHUTh IIMPOKHE TOJISA, YTOOBI 3amMKcaTh HA HUX IUIaH KOHcrekTa. [lomst MoryT OBbITh
WCIIOJIb30BaHbI TAKXKE JIIsl 3alMCH CBOWX 3aMEUYaHMi, JOMOJHEHUH, BONMpOocoB. [Ipu BeICTyTUIIEHUT
Ha CEMHHAape CTYIEHT MOXET T[OJb30BaTbCsl CBOMM KOHCHEKTOM JJsi IUTHPOBAHUS
MEepPBOMCTOYHMKA. Bcee oOywaronyecsi BHUMATEIbHO CIYIIAIOT BBICTYIUICHUS OJIHOTPYIIITHUKOB,
OTMEYAIOT CIIOPHBIC WJIM OLIMOOYHBIC TIOJIOKEHUS B HUX, BHOCAT TOMPABKH, MPEACTABISIIOT CBOH
penreHus 1 000CHOBaHHUS 00CYKIaeMbIX TIPOOJIEM.
B koH1le cemuHapa, Korjaa npenojaBareib NOJBOJUT UTOTU3AHATHUSA, CTYJEHTHI C YUYETOM
PEKOMEHIAIMK TPEeToaaBaTeNsi U BBICTYIUICHUNH COKYPCHUKOB JIOMOJIHSIOT WM HUCIPABIISIOT
CBOU KOHCIEKTHI.
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6. YuebHasa nutepaTtypa un pecypcbl UHPOPMALLMOHHO-
TeJIEKOMMYHUKALUOHHOU ceTu «MHTepHeT», yyeOHO-MeToAuUYEecKoe
obecneyeHune caMmocTosAaTeNbHOM paboTbl OOyvYaloLWUXCca no
aucumnnauvHe (Mmoaynio)

6.1. OcHOBHaa nuTeparTypa.

1. TlormoB, A.M. Beicmias maremaTvika JjIi SKOHOMHUCTOB: Y4€OHHUK W TPAKTUKYM IS
npukiaanoro 6akanaspuata / A. M. Ilonos, B. H. Cornuxos; o pexn. A. M. Ilomosa — 2 u3n.,
nepepad. w gom. — M. :  MsmarenmbctBo  HOpaiit, 2014. - 566 c.
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

2. Beicmias maTemaTuka JUIsi SKOHOMHUCTOB [DJEKTPOHHBIM pecypc|: y4eOHMK s
CTY/ICHTOB BY30B, 0Oy4YalOLIMXCs MO 3KOHOMHUYecknM criermanbHocTsiM/ H.II. Kpemep [u mp.].
— DnekTpoH. TekcTtoBble nanHbie.— M.: OHUTU-IIAHA, 2017.— 481 c.— Pexum gocryna:
http://www.iprbookshop.ru/74953 .html.— DbC «IPRbooks»

3. AnukuH.C.A. Maremaruka &Il dKOHOMHCTOB [DJEKTpOHHBIM pecypc]: ydeOHOe
nocooune/ Auukun.C.A., Hukonos.O.W., MenBenea.M.A.— DJIEKTPOH. TEKCTOBHIE JaHHBIC.—
ExarepunOypr: Ypanbckuii enepanpubiii yausepcurer, 9bC ACB, 2014.— 73 c¢.— Pexum
nocryma: http://www.iprbookshop.ru/65941.html.— 9BC «IPRbooks»

4. Beicuiasi MaTeMaTuKa JIjsl SKOHOMUYecKoro OakanaBpuata B 3 4. Yacte 1 : yueOHUK U

MPAKTUKYM I akajaemudeckoro OakamaBpuarta / monm pea. H. ILII. Kpemepa. — 5-e¢ wu3n.,
nepepad. u gom. — M. : MzmatenbctBo IOpaiit, 2019. — 276 ¢. — (Cepus : bakanasp.
AxaneMnuyeckuit KypcC). — ISBN 978-5-534-05820-8. —

www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186

5. IlonoB, A.M. Beicmias maremaTuka JUisi SKOHOMHUCTOB: YYEOHUK W TPAKTUKYM JUIS
npukiagHoro 6akamaspuara / A. M. Ilomos, B. H. CotauxoB; no pea. A. M. Ilomosa — 2 u3j.,
nepepa6b. wu gom. — M. :  MHzpmarensctBo  FOpaiit, 2014. - 566 c.
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

6. Bpicmias maremaTuka sl 9KOHOMHCTOB [DIEKTPOHHBIM pecypc]: y4eOHHMK Jyist
CTYJICHTOB BY30B, OOy4YarOIIMXCs MO dKoHOMUYeckuM crneruanbHocTsm/ H.II. Kpemep [u ap.].
— OnekrtpoH. TekctoBbie AaHHbie.— M.: JOHUTU-AAHA, 2017.— 481 c¢.— Pexum nocrymna:
http://www.iprbookshop.ru/74953.html.— DbC «IPRbooks»

7. Anukun.C.A. MaremaTtuka ajii 3KOHOMHCTOB [DIEKTpOHHBIM pecypc|: yueOHOe
nocobue/ AnukuH.C.A., Hukonos.O.U., MenBeneBa.M.A.— DJEKTPOH. TEKCTOBBIE JTaHHbBIC.—
ExarepunOypr: Ypanbckuii ¢penepanbubiii yausepcurer, 9bC ACB, 2014.— 73 c¢.— Pexum
nocryna: http://www.iprbookshop.ru/65941.html.— 5bC «IPRbooks»

8. Bricmias maTematuka A1 SKoOHOMHUYeckoro Oakanaspuara B 3 4. Yactp 1 : yueOHUK u

MPaKTUKYM IS akajgeMudeckoro OakamaBpuarta / mox pea. H. HI. Kpemepa. — 5-¢ wu3m.,
nepepad. u gon. — M. : HzmarensctBo FOpaiit, 2019. — 276 c¢. — (Cepus : bakanasp.
AKaIeMHYECKU KypC). — ISBN 978-5-534-05820-8. —

www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.

6.2. lononHuTenbHaa nurepartypa

1. IHwumaues B. C. Beicias maTtemaTtuka: yueb. mocobue s 6akanaspos. —M.: FOpaiirt, 2013 .

2. Wneun B. A., Kypkuna A.B. Breiciias maremaruka: yueObnuk. — M.:IIpocnekr; U3n-Bo
MI'V,2012 .

3. Kacesnos B. 1. PykoBOJCTBO K peIICHHUIO 3a]a4 10 BICHIEH MaTeMaTuke: yued. nmocodue. —
M.: KOpaiir, 2011 r.
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4. Ky3znenos b.T. Matemaruka [D1eKTpOHHBIN pecypc]: yUeOHHUK AJIsi CTYJICHTOB BY30B. — M.—

719 c., OHUTU-ITAHA, 2012 r.

5. bepesuna H.A. Briciias marematuka [ D1eKTpOHHBIN pecypc]: yuebHoe nocobue. — Caparos.

— 159 c., Hayunas xuwura, 2012 r.

6.3. YuebHO-MeTOAM4YeCcKOe obecneyeHne CaMOCTOATEJNIbHOU paboThl.

1.

CononoBuukoB, A.C. babGaiinies B.A., bpaunos A.B. Marematuka B skoHomuke. Y.1.
Jluneitnas anreOpa, aHaIWTHYECKass TEeOMETpUS U JIMHEHHOE MpPOrpaMMHUpPOBAHUE.
[DnexTponHbIil pecypc]: Yueonuku. — M. — 384 c. — @unaHchl u cratuctuka, 2011. Pexxum
noctyna: http://e.lanbook.com/book/5363.

CononoBaukoB, A.C. BabGaiinieB B.A. Bpamno A.B. Maremaruka B 3koHOMHKe. Y.2.
MaremaTtnueckuii ananus. [DnekTpoHHbIN pecypc]: YueOnuku. — M. =560 c. — @uHaHChI U
craructuka, 201 1. Pexxum moctyna: http://e.lanbook.com/book/5364.

6.4. HopMmaTuBHbIE NPaBOBble AOKYMEHTbI
6.5. MHTepHeT-pecypcChbl

6.6. IlHble UCTOYHUKMU
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7. MaTepuanbHoO-TexHu4Yeckana 6asa, MHOPMaLMOHHbIE TEXHOJIOTUM,
nporpaMMHoe obecneuyeHme U MHPOPMALMOHHbIE CIPAaBO4YHble
CUCTEMbI

MartepuanbHO-TEXHUYECKOE 00ecTIeYeHNE TUCIUILUINHBIBKIIOYAET B ce0sl:

° JIEKIIMOHHBIE ayAUTOPUH, OOOPYIOBAaHHBIE BHJICONPOCKIIMOHHBIM O0OpPYAOBAaHUEM ISt
Mpe3eHTalNI, CPEICTBAMU 3BYKOBOCIIPOU3BEACHUS, SKPAHOM;
° MOMEMICHUS ISl MPOBEACHUS CEMHHAPCKUX M MPAKTUYECKUX 3aHSATUH, 000pYyIOBaHHbBIC

y4eOHOU MeOebIo;

JucuunnuHa Jo/kHa OBITh TOJJAEpXkKaHA COOTBETCTBYIOIIMMHU JIMLEH3UMOHHBIMU
MIPOrPaMMHBIMH MTPOTYKTaMH.

[IporpammMHbIe cpeacTBa obecreueHus! y4eOHOTo Ipolecca JOMKHbI BKIIOYATh:

o MIPOrpaMMbl MPE3EHTAIMOHHON rpaduKu;

o TEKCTOBBIEC U TAOTUYHBIE PEIAKTOPHI.

By3 obecnieunBaeT kaxxaoro o0ydaromerocsi pabouuM MeCTOM B KOMIIBIOTEPHOM Kiiacce
B COOTBETCTBUU C 00bEMOM H3yYaeMbIX JUCHUIUIMH, 00eCrieunBaeT BhIXO B ceTh VIHTEpHeT.

[Tomemennss UIE CaMOCTOSITEIBHON pPAa0OOTHI OOYYAIONIMXCSABKIIOYAIOT —CJIEIYFOILYTO
OCHAlIeHHOCTh:  CTOJBl  AyJIWUTOpPHBIC, CTYJbs, JIOCKM AayJUTOPHBIC, KOMIBIOTEPHl C
MOJIKJIFOUEHUEM K JIOKAJIbHOW CETH MHCTUTYTA (BKJIIOYas IPaBOBbIE CUCTEMBI) U MIHTEpHET.

Jns  w3ydeHuss  y4eOHOM  TUCIHMIUIMHBI  UCHOJB3YIOTCS ~ aBTOMaTH3UpPOBaHHAas
Ooubimoreynass MH(POpPMAIMOHHAS CUCTEMa H  DIIEKTPOHHBIE OHOIMOTEYHBIE CHUCTEMBI:
«YuauBepcuterckas  Omomuoreka  ONLINE»,  «DnekrpoHHO-OMONHMOTEYHass  cUCTeMa
m3natensctBa  JIAHb», «OnextpoHHO-OMOnMoTeuHast cucrema wusgarensctBa «lOpaitmy,
«9nexkTpoHHO-O0MbMMoTeuHass cucrema IPRbooksy,«Hayunast »snexkrponHas Oubiamoreka
eLIBRARY» u nap.

MartepuanbHO-TeXHUYECKOEe  oOecrieyeHne  JTUCHUIUTUHBL  JUIsi  OOYyYarommxcsi ¢
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI U MHBAJIMJIOB BKIIIOYAET B C€0s ClIeayIOIIEe:

o y4ueOHbIe ayJUTOPUU OCHAIIEHBI CHEIMAIbHBIM 000pY/IOBaHHUEM M YYEOHBIMU MECTaMH C
TEXHUYECKUMHU CpeACTBAaMH OOyueHHsl [uid OOyd4arolluxcs C pa3lIUYHbIMH BUIAMU
OTpaHUYECHUH 310POBBS;

o yueOHasi ay TMTOpHsl, B KOTOPOI 00y4aroTCsl CTYJEHTHI C HAPYIIEHUEM CllyXa, 000pya0BaHa
KOMIIBIOTEPHOM TEXHHUKOM, ayJUOTEXHUKOW (aKyCTUYECKHM YCHIUTENb M KOJIOHKH),
BHJICOTEXHUKON (MYJIbTUMEIUNUHBIA TMPOEKTOP), MYJIbTHMEIMHHONW cucTteMoit. Jlms
O0y4YeHHsI JIUI[ C HApPYUICHUSMHU CIyXa HUCIOJNB3YIOTCS MYJIbTUMEIUIHBIE CPEICTBa U
Ipyrue TeXHUYECKHe CPeACTB AJIs MpueMa-rnepeaayn yueoOHol nHpopMaluu B JOCTYITHBIX
bopmax;

o JUI cA0OBUIAIIMX 00YyYarOIIMXCs B JIEKIIMOHHBIX M YYEOHBIX ayAUTOPUSIX MPETyCMOTPEH
MIPOCMOTP yJaJICHHBIX 00BEKTOB (HalpHMep, TEKCTa Ha JIOCKE WM ClIaiiia Ha HKpaHe) Ipu
MTOMOIIH BUIEOYBEIUYHUTENCH IS YJaJIEeHHOTO POCMOTPA;

J st 00y4aromuxcsi ¢ HapyUICeHUSIMA ONOPHO-IBHUIAaTENIFHOTO amnmapara B JICKIIHOHHBIX U
Y4eOHBIX ayJJUTOPHUAX MPETyCMOTPEHBI CIIEIHAIFHO 000pY/I0BaHHBIE pabOYHe MECTa;
° JUIS  KOHTaKTHOM M  CaMOCTOSITENIbHOM paboThl  HCIMOJIB3YETCS MYJbTUMEAUNHBIE

KOMIUICKCBI, D3JICKTPOHHBIE Y4YeOHUKM M y4yeOHble TOCOOMs, aJaNTHPOBAHHBIE K
OTPAaHUYEHUSM 370POBbs 00YUYaAIOLTUXCA.

OO0yuaromiyecs: ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3710pOBBSI M UHBAIM/IbI, B OTJINYHE OT
OCTaJIbHBIX, IMEIOT CBOU cCrienuudeckue 0COOCHHOCTH BOCIPHUSATHS, TTEpepadbOTKU MaTepuana,
BBITIOJIHEHHUSI TIPOMEXYTOUHBIX M HMTOTOBBIX (OpM KOHTpois 3HaHMA. OHHM oOecredeHsbI
MEYaTHBIMU U JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu (IPOrpaMMbl, yUeOHUKH, YueOHbIe
nocoOusi, MaTepuaibl A CaMOCTOSTENbHONH paboThl U T. 1.) B (popMax, aganTUPOBAHHBIX K
OTPAaHUYEHUSM HX 3[I0POBBS U BOCIIPUATHS HH(POPMAIIUU:
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Jist U1 ¢ HapyIIEHUSIMH 3pEHHSL:
B IICYaTHOH ()OpMe yBETUUEHHBIM IIPH(PTOM,
B (hopMe AJIEKTPOHHOTO JOKYMEHTA,
JUnist U1 ¢ HapyIIEHUsIMU CITyXa, C HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO amnapaTa:
B [IEYaTHOU (opme,
B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

53



[Tpunoxxenne 1
@oHAbI OLIEHOYHBIX CPe/ICTB
NMPOMEKYTOYHOM aTTeCTANHI
no aucuuminne «MaremaTtukay»

Bonpocsl k 3auety (1 cemectp)

S

Sl

10.

1.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Marpuipl 1 1EUCTBUS HAJ HUMH.

Ornpenennurenyu 1 X CBOWCTBA.

DrneMeHTapHbIe IpeoOpa3oBaHMsI MaTpULl. PaHT MaTpHUIbL.

CucTeMbl TMHEHHBIX YPABHEHUH, OCHOBHBIE OTIPEICTICHUSI.

Teopema Kponekepa-Kanemnu.

UccnenoBanue u pelieHUe CHUCTEM JIMHEWMHBIX YPaBHEHUW C MOMOULIBIO OMpPEACTUTENECH.
®opmyasl Kpamepa.

Pemenue cuctem JIMHEHHBIX YpaBHEHHH ¢ TOMOIIbI0 OOPaTHON MaTPHIIBL.

Pewienne cucreM nuHENHHBIX ypaBHEHUN MeTonoM ['aycca.

Bekrtopbl. OcHoBHBIE NOHATHS. [Ipoekus BekTOpa Ha BEKTOp U €€ CBOMCTBA. JIMHEHbIE
orepanuu HaJl BEKTOPAMH.

[IpssMoyrosibHast cuUCTEMa KOOPJAMHAT Ha IUIOCKOCTHM M B INPOCTPAHCTBE. PaznmokeHue
BekTopa 1o 0asucy. KoopauHatel BekTopa.

[leficTBrs HaJ BEKTOpaMu B KOOpJAMHATAaX, HAMPABISAIOIINE KOCHHYCHI BeKTOpa. CBolcTBa
HaIPaBJSAIOIUX KOCUHYCOB.

CkanspHOe NpPOW3BEICHUE BEKTOPOB M €r0 CBOMCTBA. YCIOBHE NEPHEHAMKYJISIPHOCTH
BEKTOPOB.

BekTopHOE npon3BeieHuE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB.
I'eomeTpryeckuil CMBICIT BEKTOPHOTO ITPOU3BEICHUS.

CMmenmaHHOe TPOM3BEICHHE BEKTOPOB W €ro CBOWMCTBA. YCIOBHE KOMIUIAHAPHOCTH
BEKTOPOB.

I'eomMeTpudeCcKnii CMBIC CMEIIAHHOTO IPOU3BEICHHUSI.

[TonsitTne 06 n-mepHOM BekTope. Omepanuu Haja n-MepHbBIMH BekTopamu. IlonsTHe 06 n-
MEPHOM MPOCTPAHCTBE.

JIuneliHas 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOPOB. ba3uc n-MepHOro npocTpaHcTBa.
Cnioco0bI 3a1aHust MPSIMOM Ha TIIOCKOCTH. OCHOBHBIC YpaBHEHUSI.

B3aumHoe pacnionoxeHue NpsMbIX Ha IJIOCKOCTH.

Kpussie Broporo nmopsigaka. OxkpyxHocTh. Diurc. ] unep6oina.llapadona.

CriocoOblI 3a1aHust IPSIMOM B pocTpaHcTBe. OCHOBHBIE YPaBHEHUSI.

B3anMHOe pacnosnokeHne nNpsMbIX B IPOCTPAHCTBE.

O6mee ypaBHeHue mi1ockocTu. OcoObie cirydan (HEMOJIHbIC YPaBHEHNUS).

HopmanbHOE ypaBHEHHE TUIOCKOCTH. PaccTosiHuEe OT TOYKH 10 TUIOCKOCTH.

B3anMHOe pacmoniokeHue IIOCKOCTEN B IPOCTPAHCTBE.

B3anmHoe pacnosioxkeHre npsiMOi U MIIOCKOCTH B TPOCTPAHCTRBE.

Bonpocsl k 3xk3ameny

A

Marpuiibl U 1€MCTBUS HaJ HUMU.

Ornpenenurenn U UX CBOKWCTBA.

DneMeHTapHbIe MpeoOpa3oBaHus MaTpHIl. PaHT MaTpuiib.

Cucrembl TMHEHHBIX YpaBHEHUI, OCHOBHBIE ONPECICHHUS.

Teopema Kponekepa-Kanemnm.

UccnenoBanue u pelieHre CUCTEM JUHEHHBIX YPaBHEHUN C MOMOIIBIO OMpeaeanuTeeH.
®opmynsl Kpamepa.
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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.

Pemienue cucteM JTMHEHHBIX YpaBHEHHH ¢ TIOMOIIbIO OOpAaTHON MaTPUIIBL.

Pemenne cucreM nuHENHBIX ypaBHEHUN MeTo1oM ['aycca.

Bextopsl. OcHOBHBIE OHATHS. [Ipoeknns BeKkTopa Ha BEKTOP U €€ CBOicTBa. JInHElHbIE
OIlepanny HaJl BEKTOPaMHU.

IIpssMoyrosbHast cucTteMa KOOPAMHAT Ha IIOCKOCTM M B IPOCTpaHCTBE. PasioxeHue
BeKTopa 1o 0a3zucy. KoopanHaTtel BekTOpa.

JleHcTBUs HajJ BEKTOpPAMH B KOOpAMHATaX. ACIICHHE OTPE3Ka B JAHHOM COOTHOLICHUHU.
Jlenenue oTpe3ka mnorojam.

Hanpasisromue kocuHychl BekTopa. CBOMCTBA HAIIPABIIAIOIINUX KOCHHYCOB.

CkansipHOE NPOU3BEJICHUE BEKTOPOB M €r0 CBOMCTBA. Y CIIOBHE NEPINEHIHUKYJISIPHOCTH
BEKTOPOB.

BekropHoe mnpown3BeneHHME BEKTOPOB U €0 CBOMCTBA. YCIOBHE KOJUIMHEAPHOCTH
BEKTOPOB.

['eomeTpuyecknii CMbICT BEKTOPHOTO MPOU3BEACHMUS.

CMeniaHHOe NPOM3BENEHHE BEKTOPOB M €ro CBOWCTBA. YCJIOBHE KOMIUIAHAPHOCTU
BEKTOPOB.

I'eomeTpuyecKkuii CMBICI CMEIIAHHOTO IIPOU3BEICHMUS.

[Tonsitue 06 n-mepHoM BekTope. Onepaiuu Haja n-MepHbIMU BekTopamu. [lonstue 06 n-
MEpPHOM IIPOCTPAHCTBE.

JInneliHas 3aBUCHMOCTD M HE3aBUCUMOCTB BEKTOPOB. basznc n-MepHOro npoCcTpaHCTBa.

CrniocoObI 3a1aHus MpsIMOi Ha TIOCKOCTH. OCHOBHBIE YpaBHEHUSI.

B3anMHoOe pacnonoxeHne npsMbIX Ha INTIOCKOCTH.

Kpussie BToporo nopsaka. OxpyskHocts. Dmurnc. ] unep6ona.Ilapabona.

Crioco6sl 3a1aHus IpsIMOM B ipocTpaHcTBe. OCHOBHBIE YPABHEHHUS.

B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE.

Ob1ee ypaBHeHue miockoctu. OcoOble citydan (HEMOJIHbIE YpaBHEHNU).

HopmainbHoe ypaBHEHUE TUIOCKOCTU. PaccTosiHUE OT TOYKHU [0 IIOCKOCTH.

B3anmHoe pacnosniokeHue mI0CKOCTEW B IPOCTPAHCTRE.

B3anMHOe pacnosnokeHue npsMOu U IJIOCKOCTH B IIPOCTPAHCTBE.

Oynkuusa. O6nacts onpeaeneHust yHkuu. CriocoOsl 3a1aHus GyHKIUH.

CpoiicTBa (QyHKIUHM (4ETHOCTb, HEUYETHOCTb, MEPHOAMYHOCTh, BO3pACTaHUE, YObIBaHUE,
MOHOTOHHOCTH ).

[Tpenen GpyHkuuu.

OnHOCTOPOHHUE TIpeeNbl QYHKITHH.

OCHOBHBIE TEOPEMBI O IIPEJENAX.

beckoneuno Gosnbime u 6ECKOHEYHO Masbie GyHKIMU. VX CBOMCTRA.

DOKBHBaJICHTHbIE OECKOHEUHO Maible PpyHKIMH. Teopema 00 SKBUBaJICHTHBIX OECKOHEYHO
MaJblX.

IlepBb1il 3aMeuaTenbHbIN npeaen. Bropoit 3aMeuaTenbHbli peaen.

HenpepriBHOCTE QYHKIIMH B TOUKE U Ha OTPE3KE.

[Tpupamienue aprymenTa u npupaiienue ¢GyHkuuu. Bropoe ornpenenenue HenpepbIBHON
GyHKIIH.

Touku pa3pbiBa QyHKIINH U UX KIaCCUPUKALIHSL.

CBoiicTBa HENPEPHIBHBIX (DYHKIUH.

[TonsiTve MPOU3BOIHON (DYHKIINH.

JuddepeHuupyeMocTsb GyHKIIH. CBs3b MEXIY HEIPEPBIBHOCTHIO "
mddepeHInpyeMOCThIO.

OcHoBHble npaBuia 1uddepeHpoBaHus.

CrnoxHas GyHKIMS U €€ TPOU3BOIHASL.

[IpousBoaHas GyHKIMH, 3aJaHHONW HESBHO.

[Toustne muddepenimana GyHKIHHU U €T0 FTeOMETPUUECKUN CMBICIT.

[IpousBoaHble QYHKINU BBICIIUX MOPSIKOB.
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48.

49.
50.
51.

52.

53.
54.
55.

56.

57.
38.
59.
60.

61.
62.
63.
64.
65.
66.
67.

68.

69.
70.

71.
72.

73.

74.
75.

76.
77.

78.
79.
80.

I'eomeTpuyecKrii CMbICT MPOU3BOIHON. YpaBHEHHE KacaTelbHOW K TpapuKy (QyHKIHH.
VYpaBHeHHE HOpMaIH K TpapuKy QYHKIIHH.

IIpaBuio Jlonurans.

Teopema 0 HauOOJBIIIEM U HAUMEHBIIIEM 3HAUYCHUSX (DYHKITMH Ha OTpE3KeE.

OkcrpemMyMbl  ¢yHknud. HeoOGxoaumoe M J10CTaTOYHOE YCIOBHME CYIIECTBOBAHUS
sKCcTpeMyMa B Touke. [Ipu3Haku MOHOTOHHOCTH (DYHKIIMU.

Touku mnepernba. HeoOxommmoe M J0OCTaTOYHOE YCIOBHE CYIIECTBOBaHMS TOYEK
neperu6a. [Ipu3Haky BBIMYKJIOCTH U BOTHYTOCTH KPUBOM.

Acumnrotsl rpaduka pyHkuuu. HakiioHHbIE U BEpTUKAIbHBIE ACUMIITOTHI.

O6mas cxeMa uccieqoBaHusi yHKIMU U IOCTpOeHue rpaduka.

@OyHKIMKM IBYX nepeMeHHbIX. [loHsATHEe 0 MHOXecTBe (JIMHUM) YPOBHS (DYHKLIHUH JBYX
IIEPEMEHHBIX.

YacTHble TPOU3BOAHbIE U YacTHBIE MU depeHanbl. [ 'eoMmeTpudeckas 1 5JKOHOMUYECKast
MHTEPIPETALNS YACTHBIX MPOU3BOIHBIX.

TeopeMa 0 paBeHCTBE CMELIAaHHBIX YaCTHBIX IIPOU3BOIHBIX.

[IpounsBoanas no Hanpasnenuto. ['paguent OHII.

YpaBHEHHE KacaTeIbHOU IIJIOCKOCTU U HOPMaJIH K IOBEPXHOCTH.

[lepBoobOpasHas u HeomnpenenEHHbI UHTErpai. CBOMCTBa HEONPEEICHHOTO UHTErpaa.
Tabnuua UHTErpaios.

OCHOBHBIE METO/IbI UHTETPUPOBAHUSI.

WHTerpupoBanye palMoHaIbHBIX anreOpandeckux Apooeil.

WuTerpupoBanue TpUrOHOMETPUUECKUX (DYHKIUH.

Onpenenénnpiil nuTerpan. CBoicTBa ONpeAeIEHHOr0 HHTErpaia.

Brruucnenne onpeaenénnoro uarerpaia mno ¢popmyine Hetotona-Jleitoamnma.

[Ipuno>keHus: onpeaeIEHHBIX UHTETPAIIOB.

KommuiekcHble umcna, aeiictBus Haa HUMHU. Pemenue anreOpanueckux ypaBHEHHUH Ha
MHOECTBE KOMIUICKCHBIX yrcen. [ToHaTHe 0 pyHKIUN KOMIUIEKCHOTO MEPEMEHHOTO.

[lonstue nuddepeHnnaIbHOrO0 ypaBHEHHUS, MOPSAOK, OOUIMil B, OOIllee M YacTHOE
pemenus. 3anaya Komm.

Huddepenunanbable ypaBHeHUS 1-ro nopsaka. MeToab! UX peieHus.

Huddepenumanbuple ypaBHEHHS 2-rO0 HOpPs/Ka, OCHOBHbIE omnpeaeneHus. OOumiee u
YaCTHOE pelIeHUs], UX reoOMeTpudYecKas nHTepnperanus. 3agada Komm.

Juddepenunanbrpie ypaBHEHHUS 2-T0 TOPSIIKA, JOMYCKAIOIINE TOHWKEHUE TTOPSIKa.

Jluneitnsie ogHOpoaHBIE MU (epeHIaTbHbIe YPaBHEHUS 2-TO MOPSJIKA C MOCTOSHHBIMU
Ko puLreHTaMu.

[Tonsitne uncnmoBoro psga. HeoOxoaumelid mpu3HAK CXOJWMOCTH YHCJIOBOTO psia
CJIEJICTBHUE U3 HETO.

I"apmoHnuecknii paa. P reoMeTpu4eckoil Iporpeccum.

[Tpuznaku cpaBuenus. Ilpusnak JlanmamOepa. Ilpusnaku Komm. 3nakouepemyromuecs
psaasl. Teopema JleitOnuna.

AOCOMIOTHAS U YCIIOBHASL CXOIUMOCTb.

O6nacTh C€XOOUMOCTH (QYHKIMOHAIBHOTO psna. OnpeneneHue CTENEHHOro psija.
WHTepBan U paguyc CXOAMMOCTH CTEIEHHOIO psna. MccienoBaHue CTENIEHHOIO psiia Ha
CXOJUMOCTb.

Psnpr Teitnopa u Maknopena.Pa3noxxeHueyHKINH B CTENICHHBIE PSIIbI.

Pasnoxxenue B psii MakiopeHa OCHOBHBIX 3JIEMEHTaPHbBIX (PYHKIIHH.

[TpumMeHeHue psI0B B MPUOIMKEHHBIX BBIYUCICHHUSX.

HTOroBouIi TECT

BOI'IpOCbI AnAa TeCtMpoBaHUA
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1. Onpenenurens
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1. - 120 2.8 3.0 4. -3

310
2. Onpenemurens 0 2 3 | paBen
0 0 4
1. 0 2.9 3. 24 4. 12
o -3 (0]
3. Onmpenenurens (2 O — 2| paBeH HyJIIO Ipu k, paBHOM
k 4 2
5.2 6. -3 7.0 8. 2
10 5 7 =2
4. Nansl matpunel A=| 0 3|1y B=|-3 4 | Tormamarpuna C = 4—2B uMeeT BU] ...
-2 1 0 5
-4 9 3 7 13 12 4.
1. 6 -5 2. 3 —1 3. 3 2 14 6 9
—2 -9 -2 -4 -4 -3 ( 5 -1 3]
2 —2 1 2
5. Jlansl matpunel A =3 0 =3 |y B=|—1| Tormamarpuna C = 4-B umeeT BUJ
4 -1 2 3
5 9
1. | -3 2.1 -3 3. (5 15 15) 4. (2 0 15)
13 15

6. [IpousBeneHre MaTPUIL C Pa3MEPHOCTIMH 2 X m U 2k X 3 BO3MOXHO TIPH ...
1. m=3,k=1 2. m=2,k=1 3. m=1,k=2 4. m=2,k=3

2x+y=3

7. Ecu (X,,),) — pellenne cucTeMbl TMHEHHBIX ypaBHEHNI { TO X, + ), paBHO...

3x+y=4"
a.?2 0.1 B. 3 r.4

8. IlpousBoanas GyHKIUH Y = sin( 2x — 1) UMeeT BUL. ..
a. 2xcos(2x—1) 6. —sin(x—1] B. 2cos(2x—1) r. —2cos(2x -1}

9. MHOXeCTBO 1epBoo6pasHbx GyHkumn f(x) =2e’ uMeer BUAL. ..

1 2
a. -3¢ +C 6. ge“ +C B. 2 +C r. Ee” +C

10. Ha uucnosoii npsimoii nana Touka X = 0,8 Torna ee «&-0KpecTHOCTBIO» MOKET ABJIATHCA

HHTEpBa

a. (0,8;1,2) 0.(0,6 ;1) B. (0,4 ;0,8) r. (0,4;0,9)

11. JlaHsl BeKTOpHl d =27 +k , b =i —2j , & = Gxb . Torna Moysib BEKTopa C pPaBeH... ...
a. 4 0.3 B.5 r.0

12. Ha BekTopax @ =2i —3j+k ; b =4); & =—2j + 3k , Kak Ha CTOPOHAX, HOCTPOEHA
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nupamuaa. Torma ee 00beM paBeH. ..
a. 4 0.2 B. 8 r.24

2

13. Monyns rpagueHTa GyHKIUNA Z = —x7 B Touke A( —2; 2) paBeH ...

a.3 0. V3 B. /17 r. Vs
14. O0wiee pemenue qudhepeHIUNaTLHOT0 ypaBHeHUs »” = e** +5 MMeeT BU/ ...
a. 0. B r.

1 1 1
y=§e3"+5x+C y=§e3’f+§xz+C]x+C2 y=e¥ +x*+Cx+C, y=§e3x+§x2+x

2

2 1 -1
15. Manel marpunsl A :[1 0 3] u B=|-2 1| CymMma s1eMeHTOB Marpulsl BA,
1 —1

PacCIOJIOKEHHBIX HA €€ TJIABHOM MaroHaJly, paBHa ...
1. 1 2. -1 3. 2 4. -2

2

16. 3nauenue npeaena lim—;
=2 x7 -5x+6

5.2 6. -2 7. —4 8. 4

paBHO

6x° +2x° -1

17. 3gauenue npeneia lim aBHO
pet o 4x? +4x° +17 P
a. 1,5 6.—1,5 B. 0,5 r.—0,5

18. HeonpeneneHHbIH MHTETPa J.(2X3 —3x+1)dx pagen ...

a.

4 2 4 2 4 2
x* 3x? .x——3x +x+C B. -~ 1x+C T. XX x+C
— = +2x+C 2 2 2 2 2 2
4 2
N 3xdx
19. HeomnpeieneHHbIil HHTErpaj I -— baBeH
cos” x
3
a. 3tgx* +C 0. 4tgx* +C B. Zth4 +C r. tgx* +C

5
20. OmpeieneHHbIN HHTETPA I (2x —3)dx paseH ...
1

a. 11 6.12 B. 13 r. 14

3
X
21. OnpeneneHHblit uHTErpan | ————=dx paBeH
P P Jl.\/?:xz -2 P

4
3

5 2
a. g 0. B. E T.

1
2

22. O0uiee peleHre JIMHERHOTO OAHOPOAHOT0 AU((HEPEHIMAILHOIO YPABHEHHS BTOPOTO
nopsaaka y"—4y'+4y =0 umeer Burg ...
r.
a. y=C, +C,e™ 6. y=C,y " +C,e" B. y=y"(C, +C,x oy
y 1 2 y 1y 2 y=Yy ( 1 2) y=y2(C1+CZX)
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23. Oynkuus y =kx* + 7x sBisercs pemenueM i PepeHInaIbHOr0 ypaBHEeHUs V' — Yooy,

x
Torna 3nauenue k paBHo ...
2 1 2
a. — 0. — B. 2 r. —
5 2 3
2
. X" =5x+6
24. 3navenue npezena lim——-——— pasHo...
x—3 x° =9
1 5 1 1 2
a. — .= B. = r. =
6 2 3 3
. 2x0+2x7 —1
25. 3nauenue npezena lim—; < paBHO
o S5x° —=9x° +17
2 5 2 2 2
a. —— .= B. — r. ——
5 o 5 9
! y .3 x
26. YpaBHEHUEe y ——=2Xx"€ SBIsAETCH ...
x
a. ddepeHIIATEHEM 0. OHOPOHBIM B. JINHEWHBIM r. muddepeHnnamTbHEIM
mddepeHnraabHbIM mddepeHanbHbIM yYpaBHEHHUEM C
ypaBHEHHEM TPEThEro
HopsIKa ypaBHEHHEM MIEPBOTO yYpaBHEHHEM NEPBOTO  Pa3CIAIOIINMHUCS
nopsijika MopsiIKa MePEMEHHBIMH

27. Nanst Touku A(—2; 7) u B( 6; — 1). Torna koopauHatsl cepeinbl oTpe3ka AB paBHbI ...
a.(3;-2) 6.(3;2) B.(2;3) r.(—2;3)

28. Nanst Touku A(—2; 8) u B( 7; — 1). Torna koopaunars! Touku C, aensiei otpe3ok AB B
OTHOIIIEHUH 2 : |, paBHHI ...

a.(4;2) 6.(-2;-2) B.(2;3) r.(-2;-3)
29. Jlana npsmast 3x +4y —12 =0 Ee ypaBHeHHE B OTPE3Kax paBHO ...

X Yy X Y X Yy X ¥
S .| AR A Lo X
12712 033 P37y R

30. YrnoBoii koadpurment npsmont 3x —4y —12 =0 pageH ...
3 6 4 4 3
a. —— - B. — r. —
4 3 3 4

31. lpsimbie 5x —4y —3=0 y kx—8y+3 =0 mapamiensHbl IpH k, PABHOM ...

a.— 10 6. 10 B. 5 r.—5
2 =2 1

32.Marpunia 4= 3 0 —3| He uMeeT 0OpaTHOM NpH k, paBHOM ...
4 k 2

a.2 6.—-2 B.—4 r. 4

33. IIpoussoauas Gpynkuuu f(x) = (2x* —5)° umeeT BUL. ..
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a
' 52x° —5)* 60(2x> —5)* 30x*(2x° —5)*
10x2(2x3 _5)4 6 ( X ) B. ( X ) T. X ( X )

34. VrnoBoii ko3pOULUEHT KacaTenbHOI, MPOBEIEHHOM K rpaduKky QpyHKumu f(x) =2x> —5x B

Touke X, =1, paBeH...
a.2 0.1 B.— 1 r.—2

35. Bropast npousBoaHas pyukuuu S (x) = sin 2x upwmeer BHI. ..
a. —sin2x 0. 2cos2x B. —2sin2x r. —4sin 2x

36. lansl Touku A( —2; 7) u B( 6; 1). Tornga nnuna otpeska AB paBHa ...
a. 10 6. 11 B. 9 r. 8

2 2

37. laHo ypaBHEHHUE rUnepOoIbl f—6 — y? = 1. Toraa paccTosiHue MeXx1y ee GoKycaMH paBHO

a. /5 0. 2+/5 B. 4+/5 r.3
38. Ilpsimbie 5x—4y —3=0 y kx—8y+3 =0 nmeprneHAUKYISAPHBI IPH k, PABHOM ...
32 32 4 4
a. — 6. —— B. — r. ——
5 5 5 5
y 37 y y
39. KoopauHaThl TOUKH, CAMMETPUYHON Touke A 3;—7 (3a7aHHON B MOJISIPHOM cHCTEME

KOOp,Z[I/IHaT) OTHOCHUTCJIbHO ITOJIIPHOI'O ITOJIFOCA, PABHHBI ...

3 3 3 T
Bl 3;— Bl —3;—— B —3;— . B| 3;—
& ( 4) 0 ( 4) 8 [ 4) : ( 4)

40. lnuna cymmbl BekTopoB @ = (3;—5;8) u & = (—1;1;—4) pasHa ...

a. 36 0.6 B. 10 r.5

OTBeTb!:
1 2 3 4 5 6 7 8 9 |10 11 |12 |13 (14|15 | 16| 17 | 18 | 19 | 20
B B r a 0 0 a B r 0 0 a r 0 a B a 0 B 0
21 |22 |23 |24 |25 (26|27 |28 (29|30 |31 |32|33|34|35]|36]|37]|38]|39]40
r B r a r B B a 0 r o B r 0 r a B 0 r 0
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