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1. Ilepevyenn NJIAHNPYEMBbIX Pe3yJbTATOB 00yU€EHUsI 0 TUCIUILJIMHE, COOTHECEHHBIX C
NJIAHHPYeMBIMH pe3yJibTaTaMH 0CBOeHHsi 06pa3oBaTesIbHON nporpaMmbl

1.1. OcBaunBaeMble KOMIIETECHIINHU
Huctumnuaa b1.0.33.01 «Marematuka» oOecrnieunBaeT OBIAJACHUE CIEAYIOIMUMU

KOMIIETCHITHUSIMU
Kon
Kon HaumenoBanue HauMmeHnoBaHue KOMIIOHEHTA
KOMIIOHEHTA
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETEHIIUH
KOMIIETEHIIUNA
Crioco0OeH BBIOMPATh METO/IBI
CrocoGHOCTD Ko, OC-1.], [MATEMaTHYECKOTO aHaH3a [
HCIIONL30BATE pelIeHus MPUKIAAHBIX 33124
METObI C :
ol H TBIISITH
[1Ko, OC-1 MaTEeMaTHYSCKOTO ocobe ocymvec n
MaTeMaTUYECKHUI aHaIu
aHaaW3a s © ce 5 3¢
pelienns 1Ko, OC-1.2. [IPMMCHCHHEM BBIOPaHHBIX METOIOB
NPUKTATHBIX 3a7a4 TS peLleHUs IPUKIIAIHBIX 3a/1a4

1.2. PesyabTaThl 00y4yeHHs
B pe3ynbraTe 0OCBOSHMS TUCHUIUIMHBI Y CTYJEHTOB JOKHBI ObITh CPOPMHUPOBAHBI:

OTO/TD
Kon srama
(mpu HanmMuuK npogcTaHgapTA)
OCBOGHUS PesynbTatel o0yueHus
TPYZOBbIE WU
. KOMIICTCHITHH
npodeccCHoHaNbHBIC TEHCTBHS
ITpodeccuonanbHbIN Ha ypoBHe 3HaHuii:
crangapT «Crieruanict mo 3HAeT OCHOBHBIE TEOPETHUYECKHUE TOJI0KEHUS
(uHaHCOBOMY JUISL peIlIeHUs THUIOBBIX MaTeMaTUYECKUX
KOHCYJIbTUPOBAHUIO» (YTB. 3aJa4,  HCIOJB3YeMbIX NpPU  PEUICHUH
npuKa3oM MuHHCTEpCTBa HKOHOMHUYECKHUX 3a/1a4
Tpyaa u COIHaIbHOU Ko, OC- Ha ypoBHe yMeHUId:
sanuThl PO ot 19 mapra 11 JEMOHCTPUPYET  yMeHHE  00pabarhiBaTh
2015r. N167n) OMIOHUPUYECKHE U SKCIIEPUMEHTAJIbHBIC

JaHHLIE

OT® «KoncynbTHpoBaHue
KJIMEHTOB I10 COCTABIICHUIO
(MHAHCOBOTO TUIAHA U
(OpPMHUPOBAHUIO LIETEBOTO

Ha ypoBHe HaBBIKOB:

aHAIM3UPYET M CHUCTEMaTU3UPYET METO]IbI
MaTeMaTHYeCKOro aHajau3a Uil pelleHHs
NPUKJIAJHBIX 3a7a4

MHBECTULIMOHHOTO Ko, OC i —
ropTdensn» 02, OC- a YpOBHE 3HAaHUM: }
1.2. MIPUMEHSET MaTeMaTHYeCKUn
UHCTPYMEHTAapUI JUISL peleHus

O9KOHOMHUYECCKUX 3aJ1a4

Ha ypoBHe ymeHui:

UCTIONb3YeT COBPEMEHHBIE METO/IbI
0o0pabOTKM ¥ aHaiM3a SKOHOMHYECKUX
JAHHBIX (B T.4. KOMIIBIOTEPHBIE TEXHOJIOTUN),
HEo0XO0/lUMbIe JUIsl TPOBeJICHHUs (PUHAHCOBO-




OKOHOMHYCCKHUX pacyCTOB

Ha ypoBHE HaBBIKOB:

aHAJIM3UPYET U CUCTEMATU3UPYET METO/IbI
MaTEMaTUYECKOT0 aHalIn3a I PEIICHUs
MPUKJIATHBIX 3a7a4




2. O0bem u MecTo AUCHMILIMHBI B cTpyKkType OI1 BO

Vuebnas mucumminaa 51.0.33.01 «MatemaTuka» npuHAIICKUT K OJOKY 00s3aTeIbHOM
YacTH JUCLHUIUIMHBL. B COOTBeTCTBUM ¢ yd4eOHBIM IUIAaHOM, MO OYHOW (opme 00ydeHus
OUCHMILTNHA ocBanBaercs B 1 u 2 cemectpax. OOmas Tpy10eMKOCTb JTUCIHUILIUHBI B 3aU4€THBIX
enununax cocrasisier 8 3E (288 uacos). [1o 3aouHON Gopme AUCHUILIMHA peanusyeTcs Ha |
Kypce.

ITo ounoit ¢Gopme o0OyueHHs KOJIMYECTBO aAKaJAEMUYECKUX 4YacOB, BBIJICJICHHBIX Ha
KOHTAaKTHYIO paboTy c mpemnojaBaTesieM (IO BHJIaM y4eOHbIX 3aHsATHI) — 128 yacoB (Jiekuuii —
64 vaca, IpPaKTUYECKUX 3aHATHH — 64 yaca) U Ha CaMOCTOSITEIbHYIO paboTy OOydaromMXcs —
160 yacoB, Ha KOHTPOJIb — 36 YACOB.

ITo 3aounoit (hopmMe OOyueHHMsS KOJMYECTBO AaKaJEMHUYECKUX YacoOB, BBIJIEICHHBIX Ha
KOHTaKTHYIO paloTy ¢ mpernojaBaTeneM (10 BUAaM YUeOHBIX 3aHATUN) — 24 Jaca (jnexkuuid — 12
9acoB, MPAKTHYECKUX 3aHATUH — 12 4acoB) U HA CAMOCTOSITENFHYIO paboTy oOyuarommuxces — 256
4acoB, HA KOHTPOJIb — § 4acoB.

dopma IpoOMEKyTOUHON aTTeCTallui B COOTBETCTBHHU C YUEOHBIM IJIAHOM:

10 OYHOM opMe o0yueHus — 3a4eT B 1 cemecTpe, 3a4eT ¢ OLIEHKON BO 2 CEMECTpE;
o 3a04HO (hopme 0Oy4deHus — 3a4eT B 1 cemecTpe, 3a4eT ¢ OIIEHKON BO 2 CEMECTpE;

OcBoeHME NUCHUIUIMHBI OMMpAETCsl Ha MIKOJBHBIM Kypc MaTeMaTWku. B pesynbrare
U3y4YeHHs 00yJaromuiics T0MKEeH 3HaTh ONPEeNICHHs], TEOPEMBI, IOAXO0/IbI K PEIICHHIO 33134 U3
OCHOBHBIX pa3/ieJIOB MaTeMaTUKH. 3HAHMSI U HaBBIKH, MOJydyaeMble CTYJEHTaMH B pe3yJbTaTe
U3yUYEHUs! AUCHUILTUHBI, HEOOXOIUMBI Ul IPaMOTHON U MpodecCHOHaTbHON paboThl M BEICHUS
YCHEIIHOW Hay4YHO-HMCCIeA0BaTENbCKOM paboThl B 00JaCTH yIIPaBICHUS.



3. Conep:xkaHue M CTPYKTYPa AUCHUIINHBI

3.1. CTpyKTypa AUCHUNIHHBI

O0beM TUCIUILIMHBI (MOJTYJIsA), Yac.
KonrakTHas paborta ®opma
o0yJaromuxcs ¢ TCKYyIICro
No r/mt Haumenopanue Tem HpenoaaBaTeeM II0 BUAAM CP KOHTPOJISI
) (pasnenos) Bcero qeOHBIX 3aHATHIl o yCIeBaeMOCTH**,
a, | e/ | m3 | KC “;’T(;fff‘aﬁ;‘;‘i‘;“
JIOT | AOT | JOT* | P
Tema 1 DNEMEHTHI TEOPHH 2 ) ) 4 0. KP
MHOXECTB
Tema2 | MATPHUELH 24 6 6 12 0, KP
OTPEICTUTENH
Tena 3 CucrteMbl JIMHEAHBIX 26 4 5 16 0. KP
ypaBHEHUH
Bexkrops! Ha
Tema 4 IUIOCKOCTH H B 32 8 8 16 O, KP
MIPOCTPAHCTBE
DJIeMEHTBI
Tema 5 aHaJUTHYCCKOM 26 6 4 16 O, KP
T€OMETPUH
Tema 6 KommiexkcHbie yncia 28 6 6 16 O, KP
[TpoMexyTouHas aTTecTanus 3a4yeT
144
Hroro B 1 cemectpe (4 3E) 32 32 80
Tema7 | PYHKIHH OHOI 8 2 2 4 0, KP
MepEMEHHOMN
Tema§ | AMddepenumannioe 28 8 8 12 0, KP
ncuucienue OOl
NurerpansHoe
Tema 9 netnenenme OII 32 8 8 16 O, KP
Tema 10 | DYHKUHH HECKOMBKAX | ) g 6 6 16 0, KP
MIEPEMEHHBIX
Towa 11 | AMbdepenmmamnmmie | ), 4 4 16 0, KP
YpaBHEHHSI
Tema 12 | Pagsr 24 4 4 16 O, KP
[TpomexyTOUHAs aTTeCTAIHS 3a4eT C OIICHKOM
144
Hroro Bo 2 cemecTpe (4 3E) 32 32 80
| 288
Bcero: (8 3E) 64 64 160
Tena 1 DEeMEHTHI TEOPUH ) 1 1 0. KP
MHOECTB
Tema2 | V&TPHUIbL H 3 1 1 1 0, KP
ONpeIeTUTENH
Tena 3 Cucremsl JIMHEHHBIX 5 5 1 5 0. KP
YpaBHEHUU
Hroro 3a 1 ceccuto 10 4 2 4




Bexkrops! Ha
Tewma 4 IUIOCKOCTH U B 42 1 1 40 O, KP
MIPOCTPAHCTBE
DeMEHTHI
Tema 5 aHAJUTHICCKOM 52 2 50 O, KP
reoMeTpUu
Tema 6 KommekcHbie uncia 46 1 1 34 O, KP
[IpomeKyTOUHAsI aTTeCTALMS 4 3a4er
Hroro 3a 2 ceccuro 134 2 4 124
Tema 7 | DYHKUHH OZHOH 24 1 1 20 0, KP
MepeMEHHOMN
Tewag | AMPdepenmmansioe 30 1 1 24 0, KP
ucuucinenne OOII
WNHuTerpansHoe
Tema 9 netnenenme OI 30 1 1 24 O, KP
Tema 10 OYHKIUHN HECKOJIBKUX 25 1 1 20 0. KP
MePEMEHHBIX
Tewa 11 | AMbdepenmmanbibie | 5, 1 1 20 0, KP
ypaBHEHUS
Tema 12 | Psaamnr 30 1 1 20 O, KP
ITpomMeXyTOUHAs aTTeCTAIHS 4 3a4eT C OLIEHKOM
Hroro 3a 3 ceccuro 144 6 6 128
| 288
Bcero: (3E) 12 12 256

Ilpumeuanue: 4 — Gopmbl TeKymero KOHTpois ycmeBaemoctu: ompoc (O), tectupoBanme (T), kKoHTponbHas
pabora (KP), komtoksuym (K), acce (9), pedepar (P), nucryt () u ap.

Camocrostenpaas padorta (CP) mo M3y4eHHIO AWCHMIUIAHBI OCYIIECTBIIAECTCS C IMPUMEHEHHEM
JOT. Hoctyn k JOT ocymiecTBiasieTcss KaXIbIM 00y4YalOMIUMCSI CAMOCTOSTEIBHO C JIF00OT0 YCTPOHCTBA
Ha moprane: https://lms.ranepa.ru. [laponb ¥ JIOTMH K JMYHOMY KaOWHETY/TPOQIIIIO/YIeTHON 3alHCch
MpeIoCTaBIsIeTCS 00y JaoMEMyCsl I€KaHATOM.

3. 2. Copep:xanme JTUCUMILIHHBI (MOXYJISA)

Tema 1. DyieMeHTHI TEOPUH MHOXKECTB.

[TonaTus MHOXeECTBa, CIIOCOOBI 3a7]aHusl U TPApUUECKOTO MPEICTABICHHS, ONepaIlii Hal
MHOX€ECTBaMU. JlefICTBUTENbHBIEC YMCIIA U UX OCHOBHBIE CBOMCTBA. MeTpuieckoe IpOCTPaHCTBO.

Tema 2. MaTpuibl 1 ONPEIETUTENH.

OcHoBHbIE cBeieHus 0 MaTpuuax. Onepauuu Haja MatpuiaMu. ONpenenuTeNn KBaJapaTHbIX
marpuil. CBoiictBa onpeaenureneii. O6parHas marpuiia. Panr maTpuripl.

Tema 3. CucTeMbl TUHEHHBIX YPABHECHHUIA.

OcHoBHble TOHATHUA U onpeneneHus. CucremMa n JIMHEHHBIX YpPaBHEHUH C R
nepeMeHHbIMU. MeTonn oOpatHoi Matpuiiel U hopmyisl Kpamepa. Meron I'aycca. Cucrema m
JMHENHBIX YPAaBHEHUN ¢ n IepeMeHHBIMHU. CHCTEMBI IMHEHHBIX OJHOPOJHBIX YPaBHEHU.

Tema 4. BekTopbl Ha TNIOCKOCTH U B POCTPAHCTBE.

[loHsATHSI K—MEPHOTO BEKTOpa M BEKTOPHOTO NPOCTpaHCTBA. CKalsIpHOE M BEKTOPHOE
npousBenenue. PasmepHocTh M 0a3uc BEKTOpHOro (JIMHEHHOro) mpoctpaHctBa. Ilepexonm k
HOBOMY Oasucy. EBKIMmoBo mpocTpaHcTBo. JluHelHble TpeoOpazoBaHus (OMEPaTOpPHI).
CobcTBeHHbIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHHUSI IMHEIHOTO OnepaTopa.

Tema 5. DiieMeHTbI aHATUTUYECKOW FEOMETPUH.



https://lms.ranepa.ru/

Cucremsl koopauHat. Ilpocreiiime 3a1auy aHATUTUUECKOM TreoMEeTpud. Anredpandeckue
JIMHUY NIEPBOTO MOpsAAKa. YPaBHEHHE NPSIMOM Ha TUIOCKOCTH. B3auMHOE pacrosioKeHHue NMpsIMbIX U
TOoueK. AnredpanyecKue JMHUU BTOpOro nopsaka. OKkpy)HOCTh U dumric. ['unep6omna u napabdona.
I1nockocTh U psiMasi B IPOCTPAHCTBE.

Tema 6. KommnekcHsle yncia.

Mogenu npeacTaBieHUs] KOMIJIEKCHBIX 4Hcel. Anredpanueckas ¢popma MpescTaBIeHUs
KOMIUIEKCHBIX ~uucel. TpuroHomeTpuyeckass U IOKa3aTelabHas (OpPMbI IPEACTaBICHUS
KOMIUIEKCHBIX YHCEL.

Tema 7. OyHKINN OAHON NTEPEMEHHOM.

[Tonstne ¢ynknuu. OcHOBHBIE CBOWCTBA (YHKIMM M UX  KiIacCUUKAIMSL.
DneMeHTapHbIe GYHKITIH. [IpeobpazoBanue rpauKoB. [Tonsitue YUCJIOBOU
nocienoBarenbHOCTU. [Ipenen GpyHKIuM U 4MCIOBOM MOCIe0BAaTENbHOCTH. becCkoHEeUHO Mable U
OeckoHeyHO Oosblme BenuuuHbl. OCHOBHBIE TEOPEMBI O Tpeaesiax. 3amedaTesbHbIe Mpeesbl.
HenpepbIBHOCTE QyHKLINH.

Tema 8. luddepennmansaoe ucuucnenne OOII.

[Tonstne mnpousBogHoM  ¢yHkuMH. OcCHOBHBIE mpaBuia AudQepeHurpoBaHUs.
[TpousBonHas cioxHOW M oOpaTtHOW (yHKuMi. [Ipon3BoAHbIE HESIBHOM M MapamMeTpUYECKH
3aaHHOM (yHKMM. TloHsATHE NMPOM3BOAHBIX BBICIIMX MopsAAkoB. Judpdepenuman ¢yHkuuu.
[Tpumenenne nuddepennuana B NprUOIMKESHHBIX BhIYUCICHUAX. [loHsTHE 0 nuddepeHnmanax
BBICIIMX TOPsAKOB. OCHOBHblE TeopeMbl JuddepeHraIbHoro ucuuciaeHus. Ilpasuno
Jlonurans. Bo3pacranue u yopiBanue (GyHKIMNA. XapaKTepHble TOYKU (PYHKIMA U XapaKTepHbIE
JIMHUU UX Tpa(UKOB (AKCTpeMyM (PyHKIMH, HanOobllee 1 HaUMEeHbIlIee 3HaUeHus QyHKIMM Ha
OTpE3Ke U MHTEPBAJIC, BBITYKIOCTh (DYHKIIUH, TOUKH Tepernda, aCUMITOTHI Tpaduka GyHKINN).
OO0mas cxema uccieioBaHus (PYHKIMNA U IOCTPOEHUS UX TPa(UKOB.

Tema 9. Unterpanbnoe ucuucienne GOOIL.

[TonsTHs mepBoOOpa3HON M HeompeaeaeHHOro uHrerpana. CBoiCTBa HEONPEAEICHHOTO
UHTErpajia. MeTo/ibl HHTErpUpOBaHUs (METOJl 3aMEHbI IEPEMEHHON, METO] UHTETPUPOBAHUS 110
YacTsAM, MHTEIPUPOBAHHE NPOCTEHIINX PALMOHAIBHBIX JIpOOEH, MHTErpUPOBAHUE HEKOTOPBIX
BUJIOB HPPAIMOHAILHOCTEH, HMHTETPUPOBAHUE TpUTOHOMETpUUeckux ¢yHkuuii). [loHsTne
onpexneneHHoro nHrerpana. CBONCTBa ONpenenacHHOro uHTerpana. OnpelesieHHbI HHTEerpal
kak (yHkous BepxHero mnpeznena. Dopmyma Heiorona-JleiOHua. MeTOIbI BBIYHUCICHHS
ONPEJICICHHOI0 MHTerpajga (3aMeHa IepeMEeHHOM W HHTerpupoOBaHHME IO 4YacTAM B
ONpEeECTICHHOM MHTerpajie). [eoMeTpuueckue MNPUIOKEHHUSI OIPEAEICHHOIO HHTerpaia.
HecoGcTBeHHBIE MHTErpAIBI.

Tema 10. ®yHKIIMY HECKOJIBKUX IEPEMEHHBIX.

[TonsTHe (GYHKIMH HECKOJBKUX NepeMeHHbIX. IIpenen M HenpephlBHOCTb (YHKIUH.
YacTHple TPOM3BOHBIC W MOMHBIN Auddepernuan ¢yHkuuu. [IponsBoaHast MO HaNpPaBICHUIO,
rpaueHT (QYHKIMU. OKCTpeMyMbl (YHKIMM MHOTHUX TI€pPEMEHHBIX, HeoOXoaumoe u
JIOCTATOYHOE YCJIOBHE JKCTpPEMyMa. YCJIOBHBIM JKCTpeMyM. Meron MHoxuteneu Jlarpanxka.
IlonsstTne  nBoMHOrOo wMHTerpana. CBeneHHME JBOMHOIO HMHTETpajla K  IOBTOPHOMY.
I'eomerpuueckas uHTEpIIpETalUs JBOMHOIO UHTETpaa.

Tema 11. [IuddepennmanpHbie ypaBHESHUS.

OcnoBuble ToHATH. OOIIee U YacTHBIE PEHICHUs] OOBIKHOBEHHBIX UG (hEpeHINaTbHBIX
ypaBHeHui. JluddepeHunanbuple ypaBHeHHMs MnepBoro mnopsaka. 3azada Komm (ycioBue
CYIIECTBOBAHMS W EIWHCTBEHHOCTH perieHus). Henomnnele muddepeHraabHble ypaBHEHUS
neporo mnopsanka. /luddepeHunanbHple ypaBHEHHs IMEPBOrO MOpPSJIKAa C pa3felsiolUMUCs
nepeMeHHbIMHA.  JIuHeitHble — nuddepeHIManbHBIe  YpaBHEHHS — MEpPBOTO  TOPSIKA.
JuddepeHnnanbaple  ypaBHEHUS BTOPOrO MOPSZKA, JONYCKAarOIIMEe IOHWKEHHE IOpsAIKa.
Juddepennunanbabie ypaBHEHHS BTOPOTO MOPSIKA ¢ IOCTOSHHBIMU KO3 (QUITEHTAMH.

Tema 12. Psaanl.

[lonsitTue umcnoBoro psana. OcHOBHblE cBoWcTBa psioB. HeoOxomumslil mpu3HAK
cxonuMocTH psna. Ilpu3Haku cXOqUMOCTH pSAZOB ¢ HEOTPULATEIbHBIMU WieHaMHU. AOCOIIOTHAS



U YCJIOBHas CXOJUMOCTh 3HaKONepeMeHHbIX psnoB. [Ipm3Hak cxomumoctu JleiOHuma s
3Hakouepenymomerocs psaga. CreneHusie psaabl. Teopema AbGens. CBoWcTBa CTENEHHBIX PSIOB.
Pamnyc cxonqumoctu crenennoro psana. Paasl Makiiopena u Teiiopa.



4. MaTepuaJibl TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH 00y4al0IUXCS

4.1. ®opMbl H MeTOAbI TEKYyLIero KOHTPOJSA YCIEBAEMOCTH O0y4YaroLuXcs
NPOMEKYTOYHOH aTTeCTALNH

u

B xone peanuzauun aucuuruimabl 51.0.33.01 «MatemaTuka» ucnonb3ytotcs cnegytowime
METO/bl TEKYLLLETO KOHTPO/IA YCNEBAEMOCTN 06yHatOLMXCA:

MeTtoabl TEKYIIEro KOHTPOJIs

Ne ni/m HaumenoBaHue TeM (pa3jiejioB)
ycreBaeMoCTH
o4Has popma
Tema 1 DNeMEeHTBI TEOPUU MHOXKECTB VYeraslil onpoc,
KOHTpOJIbHAs paboTa
Tema 2 | MaTpuiisl u onpeaenuTeny YerHbli onpoc,
KOHTpOJIbHAsi paboTa
Tema 3 | Cucremsl IMHEHHBIX YpaBHEHUHA VYerHBI omipoc,
KOHTPOJIbHAS paboTa
Tema4 | BekTophl Ha MIOCKOCTU U B IPOCTPAHCTBE VYeraslil onpoc,
KOHTpOJIbHAs paboTa
Tema 5 | DneMeHTH aHATUTUYECKON TeOMETpUHI YerHbli onpoc,
KOHTpOJIbHAsi paboTa
Tema 6 | KommexcHslie gmcia YerHbli onpoc,
KOHTPOJIbHAS paboTa
Tema7 | @yHKIUM ONHON NEPEMEHHOU VYeraslil onpoc,
KOHTpOJIbHAs paboTa
Tema 8 | AuddepenuuanbHoe HCUUCIEHHE YecrHbiit onpoc,
KOHTpOJIbHAsi paboTa
Tema 9 | MHTErpasibHOE NCUMCIICHIE YerHblii onpoc,
KOHTPOJIbHAS paboTa
Tema 10 | dyHKIMU HECKOJIBKHUX MEPEMEHHBIX VYeraslil onpoc,
KOHTpOJIbHAs paboTa
Tema 11 | Juddepenunansupie ypaBHEHHS. VYerHbIH onpoc,
KOHTpOJIbHAsi paboTa
Tema 12 | Pamer VYeTHBI omipoc,
KOHTPOJIbHAS paboTa
3a04Hasi popma
Tema 1 OneMEHTBI TEOPUU MHOKECTB YcTHbIi onpoc
Tema 2 | MaTpuIlpl B OIpeIeNUTENN YcTHBIN onpoc
Tema 3 | Cucremsl IMHEHHBIX YpaBHEHHH YcTHBIN onpoc
Tema 4 | BekTophl Ha IIOCKOCTU M B IPOCTPAHCTBE YcTHBI onpoc
Tema 5 | DneMeHTH aHAIUTUYECKOH FreOMETPUH YcTHBI onpoc
Tema 6 | KommuiekcHbie yncia YcTHbI onpoc
Tema 7 DYHKIMY OJHOU NIEPEMEHHOU YCTHBII onpoc
Tema 8§ | AuddepeHnmanbHoe HCUNCICHAE YcTHBIH ompoc
Tema 9 | MHTErpaibHOE MCUUCIICHHE YcTHBIH onpoc
Tema 10 | @yHKIMU HECKOJIBKHUX NTEPEMEHHBIX YcTHBIH onpoc
Tema 11 | Auddepenunansuple ypaBHEHHUS. VYcTHBIH onpoc
Tema 12 | Pagwr

VYcTHBIH onpoc

4.2. TunoBble MaTepHAJIbI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00y4aI0IMXCHA

Bonpocwl ona onpoca u pewienus 3aoau




1 cemecmp

Tema 1. D1eMeHTBbI TEOPUH MHOKECTB.
Bonpocs! 14151 ycTHOr0 onpoca:

1. IlousgaTus MHOKECTBA.

2. Crtoco0bl 3a1aHUs ¥ TPaQUUECKOTO MPEICTABICHUSI.
3. Onepanuu HaJl MHO>KECTBAMH.

4. JleficTBUTENbHBIC YKCIIa U UX OCHOBHBIE CBOMCTBA.
5. MeTtpuueckoe mpoCTPaHCTBO.

IpakTnyeckne 3aJaHusA:
3ansarue 1

Heﬂbl JaTh 3HAHUA ITOJIOKCHHI n3ydyacMoro Kypca v IpUBHUTH HABBIKW NPHUMCEHCHHUA MAaTEMAaTUYCCKUX
MCTOJ0B pCIICHUSA 3aaa4, B TOM YUCJIC, B C(pepe HpO(I)eCCI/IOHaJILHOfI ACATCIBHOCTH.

1. [ToBTOpEHME OTMpEICICHII OCHOBHBIX TIOHATHIA TEMBI B (JOpME KOHTPOIHHOTO OIPOca U IIpOBEpKa
CaMOCTOSATEIBHON paOOTHI IO BHITIOHEHUIO JOMAIITHETO 3aaHus.
2. PaBHBI 1 cnenytomie MHOXKECTBA:
a) {2,4,5} u{2,4,5,2}; 6) {1,2} u {{1,2}};
wazom B) {1,2,3} u {{1}, {2}, 31} 0 {1, 23,3} u {1}, {2, 3}};
3. Ilyctp manel MHOXKecTBa: E = {1,2,3,4,5}, X={1,5},Y={1,2,4},Z={2,5}.
Haiitu MHOX€ECTBA:
AX &Y 0 X&2Z2)PY;B) X (Y &2Z).
Ha 0om
NXPY)EXFIT2):;n))XFPY);e) X & Y.
4. HauepTuth quarpaMMbl BeHHa, WIUTFOCTPUPYIOIIUE TTOCTPOSHUE MHOXKECTB, U TI0Ka3aTh, YTO 3TH
YTBEP)KACHUS HE BCET/Ia BEPHBI:
a) (A2 B)&C=APB&C(C), 6)(A\B)>B=A; B)(A&B)\A=0;
Ha 00M
r) (A2B)\B=A; n)(A\B) C=(ASC)\(BSC).
5. Onpenenuth MHOXecTBA A <& B; A = B; A\B; B\ A u n300pa3uth uX Ha YUCIOBOI OCH
(TmockocTH), eciu
a) A=(-1,2; B=[1,4);
0) A= {x:-4<x<1}; B= {x: 0 <x<4}.
B) A={(x,y) QR x* +)* <1};
B={(x,y) VR >+ (y-1)*<1}, 1€ R? _ pemecTeHHas MI0CKOCTH.
Ha Oom
rNA={xx"-x-2>0};B= {x: 6x —x>0};
n) A = {x:sinmx =0}; B= {x: cos mx/2 = 0}.
6. Jlokazarb, 4TO Ha MHOXKECTBE R < ymerores €JIMHCTBEHHBIC HOJIb U €AMHUIIA.
7. Pemnte ypaBHEHHS:
a)|x - 5| - 2x + 8[=-12; 6) |5+ [x +2[|=10; B) x| + [x - 1| +[x-2[-2,5=0;
Ha 0om
D)X+ x-2=0; ) x + 1|+ x| +|x-1]=6; e)xlx+2|-]x+1]-(x+ x| +1=0.
8. Ilyctb E={b, ¢, d, e, f},A=1{b, c, d}, B={c, e}.
HauepTtuth quarpamMmmy BeHHa, MIUTFOCTPUPYIONIYIO TOCTPOCHHE STHX MHOXECTB.
9. Onmcath MHOKECTBO A={x RN | x* - 3x — 4 < 0} mepeuncIeHueM ee IEMEHTOB.

< 9% - MHOXCCTBO }IeﬁCTBHTeHLHHX YHUCCII.



10. Cumuras otpesok [0,1] yHUBEpCAIBHBIM MHOXECTBOM, HAaWTH W W300pa3UTh HA YHCIOBOW MpSIMOU
JOTIOJTHEHUS] MHOKECTB:
a) {0, 1}; 0) (%4, %); naoom B)(0,'%]; r) {0} P [%,1).
11. JdoxasaTh, uto s MHOecTB A, B, C O
AAECBPLCO)=(A&B)P(A&C)00A\B=A &B’;
Ha 0om
B) A B\C)=(AB)& (AP C);, 1A B)&(AFB)=A.
12. Jlokazatpb, 9TO
a) ypaBHeHHE a + x =D WMeeT eIMHCTBEHHOE pellleHne X =- a + b;
Ha Oom
0) ypaBHEHHE ax = b MMEET eMHCTBEHHOE pelleHre x = a’'b.
13. Pemnth (m0Ka3aTh) HEPaBEHCTBA:
a) x* -x-1]-5] = x° +x+8; 6) - y| =[] - [y;
Ha Oom
B) X7 - 3x + 2|+ 2x +1| > 5; ) |x +xi Fxa x| > ] - (| el L x)).

Tema 2. MaTpuubl u onpeaeanuTeu.

Bonpocsl 1151 ycTHOr0 onpoca:

Omnpenenenne marpuubl. Knaccudukarus marpuu.

TpancioHMpOBaHUE MAaTPULL.

CrnoxeHue U yMHOKEHUE MATPHII.

Onpenenureny BTOPOro U TPETHETO MOPSAKOB.

Beruucnenue onpeaenurenei pa3auuHbIMU CIIOCOOAMH.

Hcnons3oBaHne CBOKWCTB ONPEACIIUTENEH IIPU UX BBIYMCIICHUH.

ANTOpUTM BBIYUCIIEHHSI 0OPaTHOM MaTPUIIBI C TOMOIIBIO alredpanyecKux JOMOTHEHUH.
ANTOpUTM BBIYMCIIEHUS OOpaTHOW MaTpHIbl MPUCOECAVMHEHHEM CIIpaBa E€IMHUYHOU
MaTpPHLBI TOTO K€ MOPAJIKA.

PN R

IIpakTH4yeckue 3aaHus:

3amsrue 1

Henb: 1aTh 3HaHUS MOJOKEHUN M3y4aeMOI'o Kypca M IPUBUTh HABBIKM NPUMEHEHHSI MAaTEMaTHYECKUX
METOOB pEIICHUS 3314, B TOM 4Hcie, B chepe npodecCHOoHATBEHON NesITeIbHOCTH.

1. TloBTOpPEHHE OMpe/EIeHU OCHOBHBIX MOHSATHH TeMbl B ()OpME KOHTPOJIBHOTO ONpOca U TMpOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBHIIOJIHEHHUIO JOMAILIHETO 3a4aHus.

2 3 O o —1
A = (1 —1 4) 5:[2}‘ i]

VKa3arh, KAKKE U3 HIKETPUBEIECHHBIX ONEPALUN BBIOIHUMBI, ¥ BBITIOJIHHUTD HX.
a)A+B; 6)A"+B; B)A+B", r)A"+B"; n)AB; e)A'B; x)AB"; 3)BA".

(2 e o)
na oom 1 -1 4

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

2. Nans! maTtpunsl A u B:

0

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

N O O
- O O

0 I 1
l1; B=|1 2
1 0 0

4. Haiiti npousBeieHNE MaTpPHLL:



3 -2\ 0 4 2300
a) (5 4}(2 Oj; 6) |3 4 1 2 5§
2 -5 3)\1 3 2
5 8 4\3 2 5

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

4 7 -3)\9 6 5

5. Ha¥itu u3 npousBenenuit matputiy AB u BA, KOTOpBIE CYIIECTBYIOT:

5 1 1 0 O
1 2 21 3
a) A= ; B = ; Haoom 0) A=|0 2|; B=|0 1 O
3 4 0 0 1
1 3 0 0 1
6. Beruncnuth onpeneauTenu:
1 2 3 ) 5 6 3 1 1 1
2 3 2 -3 sina  coso
a) ; 0) ; B) |4 5 6|; Ha dom T) ;m 0 2 0;e) 2 -3 1]
1 7 -3 7 sib  cos
7 8 9 7 4 5 4 -1 -5
3ansaTue 2

Heasb: nath 3HaHUS MOJOXKEHUH M3Y4aeMOIr0 Kypca M NPUBUTH HABBIKM NPHUMEHEHHS MaTeMaTHUECKHX
METO/IOB PEIICHUS 3a/1a4, B TOM UHcIe, B cepe NpohecCHOHATbHON 1esITeIbHOCTH.

1. IloBTOpEHHE OMpeAeNIeHN OCHOBHBIX HOHATHH TeMbI B ()OpME KOHTPOJIBHOI'O OIIPOCa W MPOBEpKa
CaMOCTOSITEIBHOM Pa0OTHI 110 BBITIOIHEHHIO JOMAIITHETO 3a1aHusl.
2. Beuncnurs matpuity D = (AB)' - C*:

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

3. Beruncnute Matpunty D = ABC —3E:

1 2 -3 1
A=|1 0 2 |; B=|2|; C=(2 0 5); E - edunuunas mampuya.
4 5 3 1

1 1 -1
3. Boruncnurs A4°, ecmu A=[3 -1 2
2 -1 0

4. Haiftu matpuity A" u ee ciien;

2 00
1 -2 4 -1
a) ;n=3. nmaoom 06)|0 3 0|, n=3. B) ;n=>5
3 00 1 2

5. HaiiTi 3HaueHre MHOTOWIeHA f{x) OT MaTpuLbl 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 52 2 2 1

6. YOenuTcs, 94To OIpeeTUTENb MAaTPHIIBI PABEH ONPEACTHTENI0 TPAHCIIOHUPOBAHHOW MATPHIIBIL:

0o -1 (0] 1 o -2
1 3 =2 0,5 3 1
2 5 —1 o 2 -1

7. Jloka3aTb TOXIECTBA:

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-b).
1 ¢ ab 1 ¢ ¢
8. PemnTh ypaBHEHUS:
1 1 1 x> 4 9
1 1-x 1 |=0. na oom |x 2 3|=0
1 1 2-x 1 1 1

3anarue 3
Hens: gaTh 3HaHHUSA TMOJOXKCHUN M3Y4aeMOTO Kypca M MPUBUTH HABBIKM MPUMEHEHHS MATeMaTUYECKHX
METO/IOB PEILICHUS 3a/1a4, B TOM 4YHcCie, B chepe mpodhecCHOHATBHOMN e TeIbHOCTH.

1. TloBTOpPEHHE OMpeAeNeHN OCHOBHBIX MOHATHH TeMBbl B ()OpME KOHTPOJIBHOI'O OIpOCca W MPOBEpKa
CaMOCTOATEIHHOMN paObOTHI TIO BHITIOIHEHUIO JOMAIITHETO 3aaHNs.
2. Haiitu onpenenuTens MaTpULbL:

1 0 4 1 0O 0 0 1
o |0 -2 2 -0 | 00 2 10
“lo 0o 3 13 paooM == o9 3 5 13
0O 0 0 3 -3 4 5 6
2. BBI"II/ICJ'H/ITB Onpe,ueJII/ITeJIB,
2 -3 4 1 a 1 2 0
4 -2 3 2 b 3 1 4
Ha O0om
a b c¢ d c 0 1 2
3 -1 4 3 d 1 1 0
pa3nara${ €ro 110 3JICMCHTaAM paSHaraﬂ €ro 110 3JICMCHTaAM

TpEeThel CTPOKH epBOro CTOIOIA

3. BeuucIuTh OnpeaeaIuTeNnu:



0 6 3 5
I 1 1 1 1 2 3 4 -1 3 1
-3 2 4 1
-1 1 -1 -1 2 3 41 -5 8 2
a) ; 0) ; Ha 00OM B) ;)5 1 43
I 1 -1 1 341 2 4 5 3 2
-3 8 7 6
I 1 1 -1 4 1 2 3 -7 8 4 5
I 0 3 4
Boruucnuts Matpuity B = 11(4™") + A", rae
-3

1
A=|0
1

S = N

2
4
4. Haiiti 0OpaTHyI0 MaTpuiy A" aByMs crioco6amMu: ¢ IOMOIIBIO IPUCOEANHEHHON MATPHUILIBI M
AJIEMEHTApPHBIX PeoOpa30BaHuUi:

2 1 -1 1 00 1 2 -1 1 2 -1
a5 2 4|, 6)|2 1 0|; maoom B)|O0O -3 1[|;n)|2 1 -1
7 3 4 1 31 0 0 1 1 -7 3

5. Hatitn maTpuiry, oOpatHyto Marpurie C, eCii OHa CYIEeCTBYET

1 0 4 1 O 0 O 1
o 0o -2 2 -10 dom C = 0O 2 -10
“lo o 3 13 |[MOOMTT 35 13
O O O 3 -3 4 5 6
6. Haittu panru matpun
2 1 —4 —1 3 5 -2 -1 3
A=|4 2 0O |B=|2 -6 0 |Ha0omC =| 4 2 -6
1 -3 4 1 -3 =5 2 1 -3
7. Haiitu panru maTpuil
21 4 5 2 -1 -1 1 3 7 2 5
a)l 1. 01 2[;6)|3 1 -1;;B|-1 0 4 8 3
1 2 40 -4 3 1 3 6 10 4 7
1 1 1 1 -1 1
2 -1 -1 2
5 ) 1 2 1 2 YR Lo ) 0 1
Ha Oom T ; - ; €
313 17 1313
-4 3 1 1
0 1 10 3 -1 0 4
8. HaliTu MakcuManbHOE YUCIIO JIMHEWHO HE3aBUCUMBIX CTPOK MATPHII;
I 1 1 I 1T 1 6 2 0 3 5
1 2 1 4
2 -1 1 -1 1 3 4 3 1
a) ;010 1 -1 31; Ha oom B) ;T)
1 -1 2 -1 2 5 03 -5 3
25 1 11
3 6 5 3 6 5 6 2 3 2 2

9. HaliTn MakCHMMajJabHOE YKCIIO JTMHEHHO HE3aBUCHMBIX CTOJ'I6I_IOB MaTtpui:

S =N =

AN S N W

A W W —



2 3 1 5 3 8
a)| 3 -1 -4|; Ha doom ©)|4 3 7|
1 5 3 3 25

10. Iloka3zaTs, YTO CyMMa TNPOU3BEACHUI DIIEMEHTOB TPETHETO CTONONA MAaTPHUIBI HA alreOpandecKue
JIOTIOJTHEHUS] COOTBETCTBYIOIIMX 3JIEMEHTOB IIEPBOTO CTOJIONA paBHA HYIIIO.

1 -1 1
A=|5 4 2
1 -2 3

11. Pemnts 3a/1auu ¢ SKOHOMUYECKUM COAECPIKAHUEM:
a) B HekoTopoil oTpaciu m 3aBOJOB BBINYCKAIOT M BHUIOB NMpOoAyKuuu. Martpuna A,,o, 331aeT o0beM
MPOAYKIMY Ha KaKIOM 3aBOJIC B MEPBOM KBaprane, a MaTpuia B.o.— BO BTOPOM; (&, bi;) —00BEMBI

MPOIYKIMH j-TO TUIIA Ha [-OM 3aBOJIC B TIEPBOM U BTOPOM KBapTajiax COOTBETCTBEHHO.

2 37 30 2

2 2 2 4
; B=
15 4 3
13 5 2

[\ I SN
N NS

Haiitu: o0bemMBl mpOAyKUMH; MPUPOCT OOBEMOB MPOAYKLIMH BO BTOPOM KBapTajie IO CPaBHEHHIO C
MEPBBIM [0 BUAAM MPOIYKIMM M 3aBOJaM; CTOMMOCTHOE BBIpQ)KEHHE BBIMYIIIEHHON MPOMYKIUH 32
nosroaa (B €Bpo), eciii 4 — Kypc €BpO 10 OTHOLICHUIO K PYOITIo.

0) [IpennpusTre MPOU3BOAUT 1 THIIOB MPOIYKINH, 00BEMBI BBITYCKa KOTOPBIX 33aHBI MATPULEH A1on.
LleHa peanu3alyy eIUHUIIBI i-TO TUIA TPOLYKIMHU B j-OM PETHOHE 3a/iaHa MATpULeH Bos, 1€ k— 4KCIIO
PETHOHOB, B KOTOPBIX PEATU3yETCs MPOAYKIHS.

33,4 =

N =N

3
3
4

DN —
AN W

Haiiti matpuiy Beipyuxu C no perunoHam, ecnu A3 = (100 200 100),

Ha 0om
B) Tpu 3aBoJIa BBITYCKAIOT YETHIPE BUIA TIPOTYKIIUH.
Heo6xoaumo HaliTU: MaTpHIly BBIITyCKa IIPOAYKIMHU 32 KBapTall, €CJIM 3a1aHbl MAaTPULbI TIOMECSYHBIX
BBIMTYCKOB A, A> 1 A3; MaTPHUIIBI IPUPOCTA BBIITyCKa MPOIYKINH 3a Kax Il Mecsu By u B> u
MPOAHAIN3UPOBATh PE3YJIBTATHI.

23
Hano: 4 = |4 2
4

4 2
3 20 4=
5 3

N oW =
-V I S)
EEN VS N 8]
~ B~ W
S~ W W
A= =

1 2
2 1|; 4,=
4 2

9]

r) Haiitn C— matpuiy Beipyuku C 10 peruoHaMm Mo yCIOBUAM 3a1auu 60), ecin



A= (10401020); B=

[\ RS BN SN S
N e\
A o= =N

Tema 3. Cucrembl JIUHEHHBIX YPABHEHUI.

Bonpocsl 1151 ycTHOr0 onpoca:

JlomycTruMble TpeoOpa3oBaHus CUCTEM JIMHEWHBIX YPaBHEHUH.

MHOK€ECTBO pELICHUI CUCTEMBI.

®opmyiibl Kpamepa a1t peiieHnsi CUCTeM JIMHEHHBIX YPaBHEHUM.

Pemenue cucreM nuHENHBIX ypaBHEHUN MeTooM [ 'aycca.

Hcnonb3oBanne OOpaTHOM MAaTpHIbl AJIi HAXOXKIEHUS PELICHHs] CHCTEMbl JHMHEHHBIX
YPaBHEHHH.

Nk W=

IIpakTH4yeckue 3a1aHUA:
3amsrue 1

Heab: nath 3HaHUS MOJOXKEHUH M3Y4aeMOI0 Kypca M NPUBUTH HABBIKM NPUMEHEHHS MaTeMaTHUECKHX
METO/IOB PEIICHUs 33714, B TOM UHcIe, B chepe NpohecCHOHATbHON 1esITeIbHOCTH.

1. IloBTOpEHNE OMpeAeNeHN OCHOBHBIX HOHATHH TeMBI B ()OpME KOHTPOJIBHOI'O OIPOCa M MPOBEpKa
CaMOCTOSITEIBHOM PaOOTHI 110 BBITIOIHEHHIO JOMAIITHETO 3aaHusl.
2. Pemmuthb cucTeMsl ypaBHEHHH METOIOM 00paTHON MaTpHIls! U 1o Gopmyriam Kpamepa:

=2x,+x,+6x; = 0, 3x,+2x,+x, = =8,

X —x,=5, 6 5 _s N fxz 5 3 __3

D Yoy 4y, o1, O] HTFRTH =3 wadou 2[ 5x,=-10 r Rt =3,
e 3x,+4x, - 2x, = 13. 5% —5x, =-10. 2x,+x,+3x, = —1.

Pemmts cuctemsl ypaBHeHuit meronom ["aycca:

2x,+x,+3x; = 5 X +4x, = 2 X, +2x,+3x; = 6
a) 14x,+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 oom
3x,—x,+2x, = 4 3x,+x,+x, =1 4x,— x2+2x3—9
r) < x+5x,+4x, =7 ; n) x+2x,=3 ;e §2x+5x, -3x;=4 .
-9x,+3x,—6x; =5 5x,+3x,+x;, =5 5x,+6x, — 2x3 =18
4. PelinTh MaTpU4HbIE YPABHEHUS:
5 41
21 1 0 7 2 3 110
a) X= ; 0) AXB=C, tne A= ; B=|1 1 7|, C=
[11} [812) [58} 6 s o (011J

Ha 0om
8
1

Folsabd e



3ansrtue 2

Heas: nath 3HaHUS MOJOXKEHUH M3Y4aeMOIr0 Kypca M NPUBUTH HABBIKM NPHUMEHEHHS MaTeMaTHUCCKHX
METOJIOB PEIICHUs 3a/1a4, B TOM UHcIe, B chepe Npo(hecCHOHATBHON esITeIbHOCTH.

1. TloBTOpEeHME OmMpeneneHNii OCHOBHBIX IMOHATHH TEMBI B (hopMe KOHTPOJHHOTO OMpoca W TPOBEpKa
CaMOCTOSITEIBHON PaOOTHI 110 BBHIIOIHEHHUIO JOMAIITHETO 3a4aHusl.
2. Pemute cuctemsl ypaBHEeHHH MeTooM [ aycca:

x,+3x;,—x, = 10 x+x,+x+x, =10
a) 9x,+3x,+8x; —x,=22; madom O) ¢ x+x,—x;—x, =—4 .
4x,+2x,—3x, =11 X=X, +x; —x,=-2

3. Pemmuth (M100BIM METOJOM) CHCTEMBI YpaBHEHUH, 3amaHHble B Buae AX = B, rae A — marpura
CUCTEMBI; B — cTonber] CBOOOTHBIX YWICHOB!

-3 2 4 5 3 2 2 -2
a) A=| 2 -4 -3|; B=|-6|; Ha dom 6) A=|1 1 1 |; B=|0
I 6 1 17 2 3 3 10

3austue 3

Henb: gaTh 3HaHHUA TOJOXKEHUH M3Y4aeMOTO Kypca M HPUBUTH HABHIKM MPUMEHEHHS MaTeMaTUYeCKHX
METO/IOB pEIleHHs 33/1a4, B TOM 4Hcie, B chepe npodeccCHOHATEHOHN eI TeTbHOCTH.

1. TloBTOpEeHME OmMpeneneHNii OCHOBHBIX IMOHSATHH TEMBI B (hopMe KOHTPOJHHOTO OMpoca WM TPOBEpKa
CaMOCTOSATEIBHON paOOTHI TIO BHITIOHEHUIO JOMAIITHETO 3aaHus.
1. Haiitn 6a3ucHbIC 1 00IIHE PEIICHUS CUCTEM YpaBHEHUH:
X +x,+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.
+x,+x,—2x, =1.
XXy T Xy 4
2. Halitn pynmaMeHTabHBIE CUCTEMBI PEIIEHUH CHCTEM JTMHEHHBIX YPaBHEHH:

6x,+9x, +2x; = 0,
3x,+5x,—4x, +2x, = 0,

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

—4x, +x,+x, =0,
S5x,+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.

Tunoevle 3a0anusn 011 KOHMPOJIbHOU padomsl
Pemmre cucteMy JIMHEHHBIX ypaBHEHUN YKa3aHHBIM CIIOCOOOM:
a) ¢ momotipio hpopmyn Kpamepa



2x, — 3x, + x5 = 23,
3x, + x, — 2x; = 0,
x, - 2x, + 3x; = 19
0) metogom ["aycca
2x, - 3x, + x, = 1T,
x + 2x, + 3x; = 25,
3, - x, - 2x; = -28.
B) C TIOMOIIILIO OOPATHOW MaTPHIIBI
2x, — 3x, + x5, = 13,
x + 2x, - x; = =5
x, - x, + 2x; = 10.

Tema 4. BekTopbl HA IVIOCKOCTH U B IPOCTPAHCTBE.

Bonpocs! 14151 ycTHOrO0 onpoca:

Omnepanuu HaJ BEKTOpaMHU, 3aJaHHBIMU B KOOPJMHATHOI (opMe.
HaXO)KIIGHI/Ie yriia MCXKAY JABYMA BCKTOpaMHU.

CkansipHoe IpOu3Be/IEHUE BEKTOPOB.

Brruncnenre coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OMEPATOPOB.
CocraBiieHue KBapaTUIHbIX GOpM.

HccnenoBanue KBagpaTHaHOW (HOPMBI Ha 3HAKOOTIPEIETIEHHOCTb.
Pasnosxenue BekTopa mo 6asucy.

BekTopHoe npousBeieHue BEKTOPOB U €r0 CBOMCTBA.
CMmenianHOe IPOU3BEICHUE BEKTOPOB U €T0 CBOMCTBA.

WA bW =

IpakTnyeckne 3aJaHusA:
3anarue 1

Heasb: nath 3HaHUS MOJOXKEHUH M3Y4aeMOIr0 Kypca M NPUBUTH HABBIKM NPUMEHEHHS MaTeMaTHUECKHX
METOJIOB PEIICHUS 3371a4, B TOM UHcIe, B cepe NpodhecCHOHATbHON esITeIbHOCTH.

1. TloBTOpEeHME OmMpeneneHUiI OCHOBHBIX TMOHSATHH TEMBI B (hOpMe KOHTPOJHHOTO OMpOca ¥ TPOBEpKa
CaMOCTOSITEIbHOM PaOOTHI 110 BBHIIOIHEHHUIO JOMAITHETO 3a4aHusl.
2. HaliTm KOCHHYyC yriia MeXAy BEKTOpaMH X U Y, TPUHAUISKANIIMU TPEXMEPHOMY EBKIUIOBY
MIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3HCOM.
1 —1 0 -1
ayx=| 4 |, v=| 3 |naoomo)x=|—-4|, y=| 3

-2 2 1 -2
3. Pemmnts 3apaun:
a) Jlanbl BekTOpsl @ =2m +4n, b =m - n, TAc M,n eAUHUYHBIC BEKTOPHI, 0Opasyromiue yroi 120°.
Haiitu yron Mexny BekTopamua u b.
0) HaiiTi yron Mexx1y AuaroHajJsIMH HapajuieorpaMMa, MOCTPOCHHOTO Ha BeKTopax @ =-2j +k, b=2i+
J
B) Jlansl JyinHBI BeKTOPOB |a | = 11, |b| = 23, |a - b| = 30. Onpenenuts |a + b|.

Ha 0oMm

r) B muiockoctn HaxonsTcsa Tpu BekTopa a, b u c. M3BectHo, uto |a@ | = 2, |b| = 3, || = 5, yron mMexny
BeKTOpaMu a u bpaseH 60°, a yron Mexxay BekTopamu bu ¢ Toxxe 60°. Haiitu nnuny Bextopa d=-a + b -
c.



1) OnpenenuTh IITUHBI BEKTOPOB, HA KOTOPHIX TIOCTPOCH MApaILIEIOTPaMM C TUaroHaasaMu ¢ = 2i - j + 3k,
d=2i-2j+4k.
e) [lpu kakux 3HaueHUsX @ u PBeKTopbla = -2i +3j + pk wub = ai - Gj+ 2k, OynyT KOJUIMHEAPHEI,
OPTOTOHAJIBHBI.

4. HaiiTn muom@aab TPEYroJibHUKA, MOCTPOSHHOI'O HA BEKTOpax a y b , ecn 1 4= 2v2, |5 =1 ,
»=r/4.

Ha 0oMm
BEIUMCIUTE TIOMAAL TPEYTONbHHKA, MOCTPOEHHOTO HAa BEKTOpax € = —m +2i, d =3/m — 7, eciu
|m|=5,n|=4,¢ =7/6.
5. anbl Bepmnabl Tpeyronbauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). HaiiTu ero miomans.

Ha 0om

[IpoBeputh, OyAyT M KOJUIMHEAPHBIMHU CIICAYIOIINE BEKTOPHI: c 4,-2; 1), d (8;-4; 4).
6. Pemnth 3agaun:
a) BeIACHUTSD, sIBNsiCTCS M TIMHEHHBIM MPOCTPAHCTBOM MHOXKECTBO BCEX ainreOpanvyeckux MHOTOUJICHOB
OJTHOM TIEpEMEHHOMN: CTETIEH! HE BHIIIE H, CTENEHH M, CTEIEHH BbIIIE n?
0) BeisicHUTD, SBIAETCS T TMHEHHBIM IPOCTPAHCTBOM MHOKECTBO BCEX PEILICHHN CHCTEMBI B TUHEHHBIX
OJTHOPOJIHBIX YPaBHEHUH C n TIepeMEHHBIMU?

Ha 0om
B) BriAcHUTH, fBIsETCA M JTUHEMHBIM MPOCTPAHCTBOM MHOXKECTBO: BCEX MATpHUIl pa3Mepa m Xn,
JMaroHaJbHBIX MaTPUL IOPAIKA #, HEBBIPOXKAECHHBIX MAaTPULl IIOPAJIKA /1, BEKTOPOB?
r) Kakum 10mKHO OBITH YHCIO @, YTOOBI MHOXECTBO, COCTOSIIECE M3 OJHOTO 3TOTO YHUCIA, SBISUIOCH
JTUHEHHBIM MIPOCTPAHCTBOM?

3angarue 2
Henb: nath 3HaHUS MOJOKEHUN H3y4aeMOro Kypca M IMPHUBUTH HABBIKM NMPUMEHEHHS] MAaTEMaTHUYECKUX
METOJOB PEIICHUS 3a/1a4, B TOM YHCIIe, B cepe MpoheCCHOHATBEHOM NeATeILHOCTH.

1. TloBTOpPEHUE OMpeAeNIeHN OCHOBHBIX MOHATHH TeMBI B ()OpME KOHTPOJIBHOI'O OIPOca W MPOBEpKa
CaMOCTOATEIHHOMN paObOTHI TIO BHITIOHEHUIO JOMAIITHETO 3aJaHMs.
2. Pemiuts 3amaun:
a) [lausl Tpu BexkTopa a = (2; -2), b = (2; -1), ¢ = (2; 4). Haiiti xoopauHaThI BeKTOpap=2a - b + c u
Pa3JI0KUTH €ro M0 BEKTOpam a u b.
0) Haiitu nyinny Bektopa @ =2i+ 3 j - 6k ¥ ero HanpaBJISIONUE KOCUHYCHI.
B) Haiitn mpoexmuto Bexktopa a =i+ j+ 2k Ha Bektop b =i - j + 4k.

Ha Oom
r) Jansl yetbipe Bektopa a = (2; 1; 0), b = (1; -1; 2), ¢ = (2; 2; -1), d = (3; 7; -7). Paznoxuts a mo
BeKkTopaMm b, ¢ ud.
1) Bekxrop cocrasisier ¢ ocsimu Oyu Oz yribl cootBercTBeHHO 60° 11 120°. Kakoit yroy oH COCTaBIIseT C
ocbio Ox.
¢) Jlaus! BexTopeia = 3i - 6j - k, b = i + 4j- 5k u ¢ = 3i +4j + 2k. Halitn npoeknmio BekTopa a + ¢ Ha
BekTop b + c.
3. Haiitu BekTOpHOE TIpon3BeacHUE BeKTOpoBa = 2i + 3j - k, b = 3i - j- 4k.

Ha 0oMm
ByayT nu xonnuHeapHbl ¢y = dy - G2; €2 = 2d; + G, BEKTOPHI MOCTPOEHHBIE TIO BEKTOpaM:
a=2,1,1)m a=(0,3,1)
4. PemnThb 3a0a4u:;
a) B mexoTopom 6asmce 3amanbl BeKTOpel @y = (-2; 0; 1), @, =(1;-1; 0), a3 =(0; 1; 2). BersicHuUTSH,
SIBIIIETCS JTX BEKTOP a4 = (2; 3; 4) nmuHeltHON KOMOWHAINe BEKTOPOB dy, d2, ds.



0) BBISICHUTD SBJISIIOTCS JIM JIMHEHHO 3aBUCHUMBIMH MJIH JIMHEHHO HE3aBUCUMBIMH BEKTODBI:
a=(-7,5,19), a=(-5;7;-7), az=(-8; 7; 14).
B) BhIsscCHUTB, 00pasyroT jiu 6asuc TpexMepHOro npocrpanctsa R* sekropsr: ay = (15 1; 1), a2 =(1;0; 1),
as=(2; 1; 2).

Ha 0om
r) B HEeKoTopoM Oasuce 3amanbl BEKTOpHl ay = (2; 1), a; = (-1; 3). Haiitu Bce 3Ha4EHUS m, IPA KOTOPBIX
Bektop b = (1; m) B ToM ke Oa3uce SABIAETCS TUHEHHON KOMOMHAILINEH BEKTOPOB @y Ud,.
1) BBISICHUTD SIBJISIFOTCS JIM JIMHEHHO 3aBUCUMBIMHU WITH JINHEHHO HE3aBUCUMBIMHU BEKTOPBI:
ay=(1;8;-1), a2=(-2;3;3), as=(4;-11,9).
¢) BhIACHUTH, 06pa3yroT U 6a3uC YETHIPEXMEPHOTO IPOCTPAHCTBA R* BEKTOPBI:
a=1;1;1;1), aa=(1;0; 1;0), a3=(0;-1;0; 1), as=(1;0;0; 1).
5.PemmTn3amaun:
a) Jlana maTpwa mepexoma

ot Gasuca (ey, e;) k 6aszucy (e, e2). Haiiti KoOopMHATEI BEKTOPOB €y, €; B basuce (e, e7).
0) Jlana marpwuria nmepexoaa

-1

0
1

'

Il
N W =
S = N

ot Gasuca (e, e, e3) K 6asucy (e'y, e1.e3). HaliTn KoopanHaTel BeKTOpa € B Oasuce (ey, ez, €3).
Ha 0oMm
B) lana marpuna

1 01
A= 0 0 2
-1 3 1
nepexoja ot 6asuca (ey, e, ;) k 0asucy (e'y, e1.e3). HallTu KoopauHaThl BEKTOPOB €y, €;,e3 B 0asuce (e,
e'z,e}).
r) Haiftu matpuiry nmepexona ot 6asuca (e, ez, es, €s) k 6aszucy (es, es, €z, €y).

3anatue 3
Henn: nath 3HAHUS MOJOXKEHUN M3y4aeMOro Kypca M MPHUBUTH HABBIKM MPUMEHEHHS] MAaTEMaTHYCCKUX
METOJOB PEIICHUS 3a/1a4, B TOM YHCIIe, B cepe MpoheCCHOHATEHOMN NeATeILHOCTH.

1. IloBTOpPEHNE OMpeAeNIeHN OCHOBHBIX HOHATHH TeMBbI B ()OpME KOHTPOJIBHOI'O OIPOCca W MPOBEpKa
CaMOCTOSITEIBHOM Pa0OTHI 110 BBITIOIHEHHIO JOMAIITHETO 3a1aHusl.
2. Haiiti MaTpuily THHEHHOTO MpeoOpa30BaHus, IEPEBOIAIIETO KaX/IbIii BEKTOP

X X X1 X=X,
X =| X, |BBEKTOpY =| X, +X; |, Hadom X =| X, |BBEKTOp YV = 2x,
X3 X, =X X, x, —3x,

3. Haiftu MaTpuIy THHEHHOTO MTPeoOpa3oBaHusl, TEPEBOASIIETO KK Bl BEKTOP X JIBYXMEPHOTO
BEKTOPHOT'O MPOCTPAHCTBA B BEKTOP Y MO CIAEAYIOUIEMY AJITOPUTMY:

a) CHMMETPUYHOE 0TOOpaXCHUE OTHOCUTENFHO TIPSIMON X1 = X ;

0) cUMMeTpUYHOE 0TOOpaKEHHE OTHOCUTEIBHO NMPSIMO X = 0, a 3aTeM CUMMETPHYHOE OTOOpakeHHE
OTHOCUTENBHO Ha4yaJla KOOPAUHAT.



Ha 0oMm

B) CHMMETPHYHOE OTOOpaskeHHE OTHOCUTEIBHO MPAMOH X| = -X».

T') MOBOPOT Ha 45 M0 4aCOBOH CTpeIIKe;

1) CAMMETPUYHOE 0TOOpakEHHE OTHOCUTEIHHO Hava a KOOPIHHAT, & 3aTeM CHMMETPHYHOE
0TOOpa)KeHNE OTHOCUTENBHO MPAMOH X, = 0.
4. BHISACHUTB SBIACTCS JIU onepaTop A(x) IMHEHHBIM, €CITH BEKTOP X = (X1 Xa2; X3):

A(x) = (xXa- 2x3; X1+ X3 x1)  Ha dom  A(X) = (x1X2; X2X3, X1X3).

5. Haiftu xoopuHaThl BekTopa y = A(x), ecru onepatop A 3anan Matpuneii A (B 5Tom 6asuce):

0 0 1 -
A=|1 1 2|; x=—¢ +2e,+e, Ha dom Az(z J; x=(2;-1).
1 21

6. Haiitu MaTpuiy A" TuHERHOro onepaTopa B 0asuce (e'y, €2,e3), 3a1aHHoro Matpuieii A B 6asuce (ey,
e,e3):

2 -1 0 e =2¢ +e,—ey;
Ha oom A=|0 -1]; e, =2¢,—e, +2¢;

=3 1) g =e; |
0 0 1 e, =3e +e;

b *
2 -1 e,=¢ t+e,.

Sausrue 4
Lean: nath 3HAHUS TONOKECHHH M3y4aeMOTr0 Kypca W MPUBUTHh HABBIKM MPHUMEHEHHS MATEMATHUCCKHX
METO/JIOB PEIIICHUS 3a/1a4, B TOM YHCIe, B chepe MpodhecCHOHANTBHOMN I TeIbHOCTH.

1. TloBTOpEeHME OmMpenencHUiI OCHOBHBIX TMOHSATHH TEMBI B ()OpMe KOHTPOJHHOTO OMpOca W TPOBEpKa
CaMOCTOSATEIBHON paOOTHI IO BHITIOJHEHHUIO JOMAIITHETO 3aaHus.
2. HaliTi coOcTBEeHHBIE 3HAUYEHHUS M COOCTBEHHBIC BEKTOpA JIMHEIHOTO oneparopa 4 (MaTpuiia A):

1 1 8 2 0 -6
2 4 3 4
a) d=| J | ©4=|0 2 0} naoom m) A= o) A= 1 3 2
1 0 -1 -1 0 1

3. Haiitu 6a3uc, B KOTOPOM JIMHEHHBIN OIepaTop A, 3anaBaemblit MaTpuIleil A, UMeeT TUarOHATbHBII
BU/L:

L 2 -2 0
A=[ j; Ha oom ©0) A=|-2 1 =2/
4 3
0 -2 0

4. BoIsICHUTD, IPUBOAUTCA JIU K AMAroOHAJIbHOMY BuAyMatpuia A. EcnunpuBoaurcs, To 3anucaTh ee
JTUArOHAJILHBIN BUT:

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

5. Hammucats kBagpatnunyo Gopmy L B MAaTpHYHOM BHJIE:
L=3x2+x2%- xiXsa oom L =x,2+x3% -2 X1X2 + 5x1X3.
6. Haiftu pasr xkBaapaTuaHOi (hopmer L:
L=x’+x> + x> + 2 xixana 0oom L =2x,"-x2% + 3 x3° + 2 xyx2 + 6 x1x3.
7. Haittu kBazmpatndnyto (GopMy, TOTYUSHHYIO U3 JaHHOW yKa3aHHBIM IIpeoOpa3oBaHuEM:



A2 2 . A2 2 .
L =3x; —x; +4x,x,; Ha oom L =2x5+4x; —2xx, + X,X;;

X =2y —y X =0tV Vs

L X, =)+ 0, 0,

X, =0+ D, X=y 4y
3 =N T Vs

8. IIpuBecT K KAHOHUYECKOMY BUAY KBaapaTU4HbIE (DOPMBI:

L=2x2-3x:2-4xx2a+4x1X3-8%ax3 Haoom L= x>+2x1x2+2x:%3.

9. MccnenoBaTh Ha 3HAKOOIIPEEICHHOCT KBaApaTHUHY0 GopmyL:

L=x2+4x2+3x2+2x1x2 Haoom L =-2-x2-x:2- x1x3+2x:2x3 - 2 X352

10. HaiiTu Bce 3HaueHMs HapaMeTpa M, IPK KOTOPBIX MOJI0KUTEILHO (OTPULIATENBHO) OIPEIeIeHbI
KBaaparudHbie popmbiL:
L =2 x2+x22 + mx;s®+ 2 x1xa2 - 2213 - 2x2%3 (L = -x1* + mx;,® + 3x3%+ 4 x1x2 + 2x1X3 + 2x2X3)

Ha 0OM

L=mx®+2-x*+3 x>+ 2x1x2 + 2 x103 T 4 x2x3 (L = -2 x1% -2 X22 + mxs®+ 2 xyx2 + 4x1X3 - 2X2X3).

Tunoevie 3a0anus 011 KOHMPOJIbHOU PadOMbL

1.

Ko/IMHEapHBI 1M BEKTOPsl ¢, =2d+4b wu & =3b—d, ecmu a=11;—2;3},
b=1{3,0,—-1}?

Haiinure KOCUHYC yryia MEXIy BEKTOpaMu 45 U 4C , ecim A(1; - 2; 3), B(2; 3; 5), C(6;
2;3).

Jlansl Bektopsl @ ={1;—2;3} u b ={3;4;—1}. Haiizure BeKTOpPHOE NpOHM3BEJICHNE,
CHHYC yTJla MEXJly HUMH, IUIOIIAb NapajuielorpaMmMa, IOCTPOSHHOTO Ha 3TUX BEKTOpaXx.
Hoxaxwute, uro Touku A(5; 7; 2), B(3; 1; —1), C(9; 4; —4), D(1; 5; 0) nexxar B OgHOMI
TUIOCKOCTH.

Haiigure o6bem mupamunsl ABCDu AnuHy BBICOTHI, ONYIIEHHOW Ha rpanb BCD, ecinu
BepiuHbl uMeroT koopauHatel A(0; 0; 1), B(2; 3; 5), C(6; 2; 3), D(3; 7; 2).

HaiiauTe mionaas napauieaorpaMma, OCTPOSHHOTO HAa BEKTOpaX 2a —4b W —3a+b ,
ecru || :|5| =1, a b =30"

HaiiuTe ckalsipHOe U BEKTOPHOE IPOU3BEIEHHE BEKTOPOB 2G +bh M —d-+4b , ecu
la|=2, [p|=3. aL1b.

Tema 5. D1eMeHTbI aHAJIMTHYECKO TeOMeTPHH.
Bonpocsl 1J1s1 ycTHOr0 onpoca:

1.
2.

NownhkWw

>

IIpsiMast Ha MIIOCKOCTH.

VYpaBHeHMsI MNpsMOM Ha IJIOCKOCTU: OOlIee ypaBHEHHME, YpaBHEHHE C YIJIOBBIM
K03 uLmeHToM, ypaBHEHHE NPSIMOM B OTpe3Kax, ypaBHEHUE TPSAMON, IPOXOIAIIeH yepe3
IB€ TOYKH, MAPAMETPUYECKUE YPABHEHMs NPSIMOM, YpPaBHEHHE NPSMOM C HOPMAJIbHBIM
BEKTOpPOM.

VYcnoBus napajuieIbHOCTU U IEPIEHANKYJIIPHOCTH MPSAMBIX Ha INIOCKOCTH.

Yron Mexay npsaMeiMu. PaccTossHUE OT TOUKHU O NPSIMOM.

KpuBble BTOpOro nopsjaka: oOKpyHOCTb, JIIMIIC, Tunepoona, napadoa.

II10ocKOCTH B IPOCTPAHCTBE.

VYpaBHEHMsI INIOCKOCTH: 00Illee ypaBHEHNE, ypPaBHEHHE IIJIOCKOCTH B OTPE3Kax, ypaBHEHUE
IJIOCKOCTH, MPOXOIAIIEH 4Yepe3 TpU TOYKHU, MApaMETPUYECKUE YPAaBHEHHUs IUIOCKOCTH,
YPaBHEHHE IUNIOCKOCTH C HOPMaJIbHBIM BEKTOPOM.

VYcnoBus napajieNnbHOCTH U MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEH.

VYron Mexay INIOCKOCTSIMH.



10. PaccrosiHME OT TOYKH JI0 TUIOCKOCTH.

HpaKaneCKne 3aJaHUA:
3andrue 1

Heﬂbl JaTh 3HAHUA ITOJIOKCHHI n3ydyacMoro Kypca v IpUBHUTH HABBIKWM IPHUMCHCHHUA MAaTEMAaTUYCCKUX
MCTOJ0B pCIICHUSA 3aaaY, B TOM YUCJIC, B C(pepe HpO(I)eCCI/IOHaJILHOfI ACATCIBHOCTH.

1. TloBTOpPEHHE OMpeAeNeHN OCHOBHBIX MOHATHH TeMBbl B ()OpME KOHTPOJIBHOI'O OIpOca W MPOBEpKa
CaMOCTOATEIHHOMN pabOTHI TIO BHITIOIHEHHUIO JOMAIITHETO 3aJaHNs.
2. Pemuts 3agaun:
a) Ha ocu aOciuce HaliTH TOUKY, OTCTOsIIYIO Ha pacctosinue d = 10 ot Touku A(2, 6).
0) Ha ocsix abcmmce 1 opauHAT HAUTH TOYKH, paBHOYIaleHHbBIE OT Touek A(2, 3) u B(5, 6).
B) JlaHbl TpH BeplunHBI HapaiuienorpamMma: Touku A(3, -5), B(5, -3), C(-1, 3). Onpenenuts 4eTBEPTYIO
BepiuHy D, TpOTUBOMOJIOKHYIO B.
r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepenuHbl CTOPOH TpEeyroiabHUKa. Hal T KOOpAMHATHI €r0 BEPIIIHH.
1) Haliti eHTp Macc oHOPOIHOM IIACTUHKY, UMEROIIeH popMy TpeyroibHUKa C BepiinHaMu A(2, 4),
B(0, 1), C(4, -2).
e) JlexaT i1 Ha oHOM MpsMoit Tpu manHBIe Touknu A(2, 0), B(6, 4), C(11, 9).

Ha Oom
k) OTpe3ok, orpanndeHHbli Toukamu A(1, -3) u B(4, 3), pa3nenen Ha Tpu paBHbIe YacTu. ONpenennuThb
KOOPJIMHATHI TOUYEK JCJICHHUS.
3) Hanbl BepmmHbl TpeyroisHUKa: A(3, 5), B(-3, 3), C(5, -8). Ompenenuts IMHY MEIHAHBI,
MPOBEACHHOMN U3 BepnHbI C.
1) CocTaBUTh YpaBHEHHE MHOXECTBA TOUEK, PABHOYJAJIIEHHBIX OT JBYX JaHHBIX Touek: My(-4, 3) u M,(2,
5).
k) CocTaBUTh ypaBHEHHE MHOXKECTBA TOUEK, PABHOYTAIEHHBIX OT ocu Oy u Touku F(4, 0).
1) CocTaBUTh ypaBHEHHE TpPaeKTOpHH ToukH M(X, y), KOTOpas MpH CBOEM IBIKCHHH OCTAeTCs BJABOE
ommxe k Touke A(0, -1), yem k Touke B(0, -4).
M) TpeyronabHuk kKoopauHatamu BepimH: A(3, 5), B(9, -3), C(0, 1). Haiitu nnuny 6uccexTpucs! yria A.

3ansrue 2
He.ﬂbi naTb 3HAHUA HOJ'IO)KCHI/II\/‘I I/ISY‘IaeMOFO Kypca 58 HpI/IBI/ITB HAaBBIKN HpI/IMeHeHI/IH MaATEMATHUYCCKUX
METOO0B pemeHI/m 3aJa4d, B TOM 4UCJIC, B C(l)epe HpO(l)CCCHOHaHBHOI;'I JCATCIIBbHOCTH.

1. TloBTOpEeHME OmMpenenecHHT OCHOBHBIX IOHATHH TEMBI B (hopMe KOHTPOJHHOTO OMpoca W MPOBEpKa
CaMOCTOSITEIBHOM PaOOTHI 110 BBHIIOIHEHHUIO JOMAIITHETO 3aAaHusl.
2. Pemuts 3amaun:
a) CoctaBUTh ypaBHEHUS MIPSIMBIX, IPOXOIAIMINX Yepe3 TouKy A(-4, 1) mapaiensHo 0csiM KOOpAXHAT.
6) CocraBuTh ypaBHEHHE TIPSMOH, ITpoxosiiei yepes ase Touku A(-4, 2) u B(3, -1).
B) COCTaBHTh YpaBHEHUS MPSIMBIX, IPOXOIAIINX depe3 Touky M(2, 3) moa yron 45° k npsiMoii S5x + 2y —
4=0.
r) Uepe3 Bepmmubl Tpeyroapauka A(-1, 2), B(3, -1), C(0, 4) mpoBemeHB TpsMBIE TapaIeIbHO
MIPOTUBOJIEKALTUM cTOpoHaM. COCTaBUTh UX YpaBHEHHE.
1) Hansl cepennHbl cTopoH Tpeyroabuuka P(1, 2), Q(5, -1),R(-4, 3). CoctaBUTh ypaBHEHHUS €r0 CTOPOH.
¢) CocTaBuTh ypaBHEHHE MIPSAMOH, IPOXOAAIIEH Yepe3 TOUKY mepecedeHus npsMbeix Sx -y +10=0u 8x
+ 4y + 9 = 0 mapamiensHo npsamoit x + 3y = 0.

Ha 0om
x) Halitu yron mexny npsimoit 3x +y - 6 = 0 u npsimoid, npoxonsuien yepes Touku A(-3, 1) u B(3, 3).
3) [lana mpsimast 2x + S5y - 1 = 0. CocTaBUTh ypaBHEHHE MPSIMOH, mpoxozsmei yepe3 Touky M(-1, 3):
MapajuIeIbHO JaHHOW MPSIMOM; MEPIEHINKYJIAPHO JAHHOM MPSIMOM.



n) Jans! aBe mpsimpie y =3x -2 u 3x -y + 12 =0. CocraBuTh ypaBHEHHE IMPSIMOH, MPOBEIECHHON
MapajuIebHO JaHHBIM Ha PABHOM PACCTOSIHUU MEXKY HUMM.

K) CoCTaBUTh ypaBHEHHE MPAMOIL, MPOXOAIIEH Yyepe3 TOUKyY MepecedeHus npsMeix 2x - 3y +5=0u 3x
+y - 7= 0 nepneHAUKYJISIPHO K OPSIMOUA X = 2.

1) CocTaBUTh ypaBHEHHE NEPIEHINKYIApa K IpaMoil 8x + 4y - 3 = 0 B Touke mepecedeHus ee ¢ npsMoit
x-y=0.

Tunoevie 3a0anus 011 KOHMPOJIAbHOU PAOOMBL:

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

yron A (rpamycHas Mepa);

ypaBHEHHE CTOPOHHI AB;

YpaBHEHHE MEIMAHbI, POBEIEHHON U3 BepIuHbI C)
ypaBHEHHE BBICOTHI, TPOBENEHHON 13 BepuHbI C, U €€ JUIHHY;
. miommans A ABC.

[TocTpouTh TaHHBIN TPEYTONBHHUK.

XL R W~

Tema 6. KommiekcHbIe YHcJIA.

Bomnpoce! 111 yCTHOT0 onpoca:

1. Mopenu npeacTaBIeHUsT KOMITIEKCHBIX YHCET.

2. Aﬂre6pqueCKaﬂ (bopMa NpeaACTaBJICHNUA KOMIIJICKCHBIX YU CCII.

3. TpuroHoMeTpudYecKas u mokasareabHast (POPMbI PEICTABICHHS KOMIUICKCHBIX YHCEIL.
IIpakTH4yeckue 3a1aHuUs:

3anparue 1

Heﬂb: JaTb 3HAHUA HOJIO)KeHI/II\/'I H3yqaeMOF0 Kypca nu HpI/IBI/ITI) HAaBBbIKU HpI/IMeHeHI/IH MATEeMATHUYCCKUX
MCTOJ0B pCIICHUSA 3a1aY, B TOM YUCJIC, B cq)epe HpO(I)CCCPIOHaJ'IBHOfI JCATCIIBHOCTH.

1. TloBTOpEeHHE ompeneiacHUl OCHOBHBIX MOHSATHA TEMBI B (pOpME KOHTPOIBHOTO ONpOca W MPOBEpKa
CaMOCTOSITCITLHOM PaOOTHI 11O BHITIOTHEHUIO JOMAIITHETO 33IaHus.

2. JlaHbl KOMIUIEKCHBIE Yncla zy = 15 + 8i, 2o = 4 - 3i. Haiitu: a) z,%£z22; 6) 2122; B) 21/22.

3. JIaHBI KOMIUTEKCHBIE Urcaa 2y = 1 - i, za = - 3+ [IpencraBuTh B TpUrOHOMETPUYECKOW QopMe H
HaWTH:

a) 7122; 0) 2"

Ha 0om
Iz2; T
B) 21/72; T)'\ Za.
4. KoMIutekcHble uncna gy = 1 - i, 22 = - V3 +i MPEJICTABUTh B MOKAa3aTeIbHONU (POpPME M HAUTH: &) Z1Z2;
0) z1/za.
Ha Oom
KoMruiekcHble uncna gy = 1 - i, za = - N3 - i MIPEJICTABUTh B MIOKA3aTEIbHON (hOpME U HAWTHU: &) Z1Z2; O)
21/2a.
3ansitue 2

Hem,: J1aTh 3HAHUS IT0JI0KECHHMN n3y4a€Moro Kypca U IpUBUTH HABBIKHM IPHUMEHCHUA MATEMATUYCCKUX
MCTOJ 0B pEIICHUSA 3aaa4, B TOM YUCJIC, B cq)epe HpO(l)CCCHOHElJ'ILHOfI JACATCIBHOCTH.

1. TloBTOpPEHUE OMpe/ETIeHU OCHOBHBIX MOHSATHH TeMbl B ()OpME KOHTPOJIBHOTO ONpOca U TMpOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBHIIOJIHEHHUIO JOMAIIHETO 3a4aHus.



2. [TocTpoUTh MHOXKECTBO TOYEK ZIIO YCIOBHSIM:
a) |z]<3; 0) |z]<2 ma2<e<m Haodom B)2<|z|<4u -n<o<mu/.
3. Haiitn Bee 3uauenus N -1.  na dom Boeruuciauts (4 - 3i) / (4 + 3iQ).

z,=3—4i, 22:—2+\/§i

4. JlaHbl KOMIUIEKCHBIE YHCIia . IIpencrtaBuTh B TPUTOHOMETPUUYECKOU

(l)OpMC n SKCHOHCHHHMLHOﬁ (bOpMC u I/I306pa3I/ITL Ha KOMILUIEKCHOM IIJIOCKOCTH 3TH qHucia, a TaKxKe

Zy+ 2y, Zy—Zy, Z,°Z,, Z;/2Z,.

3angatue 3
Henn: nath 3HaHUS MOJOXKEHUN H3y4aeMOro Kypca M IMPHUBUTH HABBIKM MPUMEHEHHS] MAaTEMaTHYCCKUX
METOJOB PEIICHUS 3a/1a4, B TOM YHCIIe, B cepe MpoheCCHOHATEHOM NeATeILHOCTH.

1. IloBTOpEHNE OMpeneneHN OCHOBHBIX HOHATHH TeMbl B ()OpME KOHTPOJIBHOI'O OIIPOCa W MPOBEpKa
CaMOCTOSITEIBHOM PaOOTHI 110 BBITIOIHEHHIO JOMAIITHETO 3a1aHusl.

2. JTaHBI KOMIUIEKCHBIE YUCa zy = 5 - 12i, 2o = -6 + 8i. Haittu: a) z,£z2; 0) 2122; B) Z1/Z2.
3. Beraucnuts:

1+

U oo w =iy 0 @+ 0 V2

a) (a+bi)’- (a-bi)’; 6)

4. Pemuth ypaBHEHUS:

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

Ha dom T) x’+x+4=0; 1) x°-64=0.

2 cemecmp

Tema 7. ®yHKUMHU OHOI NEepeMEeHHOIM.

Bonpocs! 14151 ycTHOrO0 onpoca:

Omnpenenenue npexaena.

beckoneyHo Gosbiirie 1 6ECKOHEYHO Mallble IOCIEI0BATEIbHOCTH.
CBoiicTBa npeenoB NOCIeA0BaTEIbHOCTEN.

OCHOBHBIE METO/BI HAX0XKJIEHUS TIPEIEIIOB.

OKpecTHOCTh TOUYKH.

Berancnenue npeaena GyHKITUH.

[IpumeHeHue CBOICTB mpeaenoB (yHKITHIA.

HeonpeneneHHocTH pa3nuyHbIX BUIOB.

9. OcHoBHBIE CIOCOOBI PACKPBITHS HEOPEIEIIEHHOCTEH.

10. 3ameuaTenbHbIE MPEAECIBI.

11. Haxoxzaenue npeneioB (pyHKINN C TOMOIIBIO 3aMeUaTENbHBIX MPEIETIOB.
12. Tlpupamienue aprymMenTa, npupamieHue QyHKIum.

13. HenpepbiBHOCTh. CBOWMCTBA HEMPEPHIBHBIX (DYHKITHIA.

14. Knaccudukamnus Touek pa3pbiBa. Y CTpaHUMBIE i HEYCTPaHUMbBIE TOUKH pa3pbIBa.

PN R

HpaKaneCKne 3aJaHUA:

3anarue 1

Heﬂbl aTb 3HAHUA HOJIO)KeHI/Iﬁ I/ISY'-IaeMOFO Kypca nu HpI/IBI/ITB HAaBBIKN HpI/IMeHeHI/IH MATEMATHUYCCKUX
MCTOJ 0B pCIICHUSA 3aaaY, B TOM YUCJIC, B C(pepe HpO(I)eCCHOHaHLHOfI HCATCIIBHOCTH.



1. TloBTOpPEHUE OMpe/EIeHU OCHOBHBIX MOHSATHH TeMbI B ()OpME KOHTPOJIBHOTO ONpOca U TMpOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBIIOJIHEHHUIO JOMAIIHETO 3a4aHus.
2. OnpenenuTh 00JIaCTH CYIIECTBOBAHUS U 00JIACTH 3HAUCHUH CIICIYOIUX (DyHKIUI:

a)y:,/3x_x3; 6)yzlog(xz—4); B)yzsin(«/;)
Ha 00M

Jx
py=V2rx-x’, py=log,log,x, 7 " sinm

3. Toctpouts rpaduk Gyskmun ¥ = 94X + b, re @b €N

4. IloctpouTs TpauKu PYHKINA:

)y =% 6) p =20+ 3 415 B) y =25 1) y=—-= 25 1) y = log, (2); ©) y =sin2x
X X — =

2

Ha oom

4x—

3
>y =log, (=2%);

2

K) Y =2+ 3% 3) y =26 +5x-2 ) y == 1) y =
X

M) y =log, (3-2x)*; H) y =-3sin2x.

2

5. Haitn:
x f) = x ):f
a)f[f( )] , ecin 0) S () ecnnf(x+1 ;
Ha O0oMm
S (X)) ecmn f(x+1)=x2—3x+2‘
6. Haiitn:
. 3x+5 3 +5 2x* —x—1
a) lim=——2>; 6) lim———; B) lim=—————;
-7 x—5 -5 x =5 x—l1 (x_l)
Ha 0om
2x—17 x’=2x
lim ;a) lm———.
r) 8 x—8 ) =2 x* —4x+4
7. BeIUMCIUTH Tpeaesbl
2 2 2
x -1 x° -1 x-—1
a)lzmi; 6)[1"17 )lln’Z7
=02y —x—1 1 2x? —x—1 w0 2x? — x—1
8. Haiitu npenensl:
2 x+1 x+1 .
2) Tim 35x 2 6 lim 2 +3 5) lim X ¥ 50X, hm( 1 22}
e 4’ +x+1 VAR X% X —COS X oi\l-x 1-x

1) Bm(/x" +1-x = 1); ¢) hm %) lim L’M-

\/7 e 32 = 2xt +x”



Ha 0om

. 5x'—x"-15 .2 =3 443 . 1 6
3) lim————; u) lim———; k) lim —; ; I ;
X0 x =16 x> D% 4 3 x>0 4 4 3F x—3

M) lim(v/x—3 —+/x+2).
9. Haiitu nipenensi:

sin4x

a) lim

>0 gin 8x >0 5in’ x el x+1

. 6 X X
. 6) im 22X gy lim3x- cig2x; 1) 1im(1+3j 1) lim(x+5j :
X—> X—00 x
Ha Oom

5

. 3 . Tx =
e) limsmzx; x) lirntg 43x; 3) limsmszx; ) lim( 2+1 ; K) lim I+ 3x .
x—0 X x—0 10x x—0 4x X—»00 2x + 5 x—0 1 +x

Tunoevie 3a0anusn 011 KOHMPOJIbHOU padomel:
Bbluncnute npegensi:

2
x°—4 ) 2 3x
. lim——— ~ lim -
: N 5x+ 6 . H3[)6—3 x2—9j
2 fim S5 6. lim(V +7v-3 -V ~6x-8);
x—0 10x2 ’ X—00 .
2 sin” 5x
i Sx . lim——;
3 lim(1+3x)5; T
5 3 2
4. lim 6x” +2x” —1 8. lim(1+3x)sx.

x—0

oo 4x? +4x° +17

Tema 8. ludgdepenunanbuoe ucuuciaenue @OII.

Bonpocs! aJ1s1 ycTHOrO0 onpoca:

Huddepenuuposanue. [IponszBogHast.

I'eomerpuueckuii 1 GU3NUECKU CMBICT TPOU3BOTHOM.

[IpaBuna quddepennmpoanus. Tabauiia MPOU3BOIHBIX OT JEMEHTAPHBIX (DYHKITHMA.
IToHsiTHE O MPOU3BOAHBIX BHICIINUX MOPSAKOB.

[IpumeHneHre mpOM3BOHOMN U1 BEIYUCICHUS MpeaenoB (mpaBuio JlonuTans).
HeoGxonumble W J0CTaTOYHBIE YCIOBUS BO3pAacTaHMs WIM YyObIBaHMSA (DYHKIMH.
HeoOxoaumeble u 1O0CTaTOUYHbBIE YCIOBHSI SKCTpeMyMa (DYHKIUU.

7.  BOrHyTOCTb M BBIIYKJIOCTb rpaduka GyHKINH.

8. Touka neperuda. JloctaTouHble YCIOBHS BOTHYTOCTH (BBIITYKJIOCTH) TpadukKa.

9.  HccnenoBanue GpyHKUUH ¢ MOCIETYIOIUM TOCTPOEHUEM Ipaduka.

10. Omnpenenenne GyHKIUHU ABYX U HECKOJIBKUX TIEPEMEHHBIX.

11. YacTtHble IPOU3BOJHBIE IEPBOTO U BTOPOTO MOPSIIKOB.

12.  Tonueiii nuddepennpan GyHKIUN HECKOIBKUX MEPEMEHHBIX.

13.  DOxkcTpeMyM (yHKIMU HECKOIBKUX NEPEMEHHBIX.

AP

IIpakTnyeckune 3aJaHus:
3anartue 1

Hens: naTh 3HaHHUS TMOJOXKCHUN M3Y4aeMOT'O Kypca M NMPUBUTH HABBIKM MPUMEHEHHS MATeMaTUYECKHX
METOJIOB PEIIeHUs 33/1a4, B TOM 4HcIe, B chepe nmpodhecCHOoHaANBHOM e TeNbHOCTH.



1. TloBTOpEeHME OmMpenencHUii OCHOBHBIX TMOHSATHH TEMBI B ()OpMe KOHTPOJHHOTO OMpOca W TPOBEpKa
CaMOCTOSATEIBHON paOOTHI IO BHITIOIHEHHUIO JOMAIITHETO 3aaHNUs.
2. HaliTi nmpon3BoiHbIE (PYHKIIMN:

.2 3x

Ha 00OM

e)y=41+e* +4/5; m)y:%; 3) y =e“\l1—e™* +arcsine”.
1+x

3. Haittu mpou3BoaHbIe (PYHKIINH U BEIYACIATH 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. Hamcath ypaBHEHHE KacaTeNIbHOM ¥ HOpMany K rpaduky Gynkiuu Y = 3x7 g 3a/IaHHOM TOYKE
M2, 12)

3andrue 2
He.]'lb: aTb 3HAHUA HOHO)KeHI/II\/'I szqaeMoro Kypca nu HpI/IBI/ITB HaBBIKHU HpI/IMeHeHI/IH MATEMATUUYCCKUX
METOO0B pe].LIeHI/IH 3aJa4d, B TOM 4UCJIC, B cq)epe HpO(l)eCCI/IOHaJ'ILHOﬁ JCATCIIBHOCTH.

1. [ToBTOpEHUE Ope/IeIeHn OCHOBHBIX MOHATHH TeMbI B (JOpMe KOHTPOJIBLHOTO OMPOCa U MPOBEPKa
CaMOCTOATEIBHON paOOTHI TIO BHITIOHEHUIO JOMAITHETO 3aaHMs.
2. HaiiTu nepByto u BTOPYIO IPOU3BOAHBIC (DYHKIIHIA:

Yy = ln(tgx2)ua 00M yZSX +\[(X—11’1.X) .

3. Haiiti npousBoanble X', 0OpaTHBIX (DyHKUIMA:
y=Xx+Ccosx Haodom y=2x+x.

4. HaiiTi MpOU3BOIHBIE J'c OT HESBHBIX (DYHKIIHH:

2x+y—4=0 nadom xlny+ylnx=0.

5. Haittu mpousBoaHbIe (pyHKINH, 3aJTaHHBIX TapaMeTPHIECKH:

1
x=2t+1, x:t+1’
3 HA OOM
y=t. _
YT

6. Haiiti nuddepennuanst mepBoro nopsiaka QyHKIuin:

19 6; Ha Oom y =arcsin x’.
X+

7. Haittu nuddepeHIiansr BToporo mopsaka GyHKIHA:
2
y=4x"=7x*+3 naoom y=4".
8. Haiitu nponsBoaHbIC B-TO TIOPSAKA QYHKIIHIA:

y=xe* Hadom y=5"

3anarue 3



He.]'lbl JaTh 3HAHUA ITOJIOKCHHI U3y4acMoro Kypca v IpUBHUTH HABBIKW NPHUMCEHCHHUA MAaTEMAaTUYCCKUX
MCTOJ 0B pCIICHUSA 3aaa4, B TOM YUCJIC, B C(l)epe HpO(l)eCCI/IOHaJILHOﬁ ACATCIbHOCTH.

1. TloBTOpPEHNE OMpeAeIeHN OCHOBHBIX MOHATHH TeMBI B ()OpME KOHTPOJIBHOI'O OIpOca W MPOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBHIIOJIHEHHUIO JOMAIIHETO 3aAaHus.

2. Haiiti muddepennuansl BTOPOro nopsiaka QyHKIUi:
a) y=cos2x maoom 6)y=x"—3x"+3x; B)y=xsinx.
3. Pemuts 3amaun:

a) CoCTaBUTh ypaBHEHHE KAcaTelbHOM M HOPMAaIM K KpUBOH y = 8 / (4 + x7) B TOUKe X = 2 ¥ B TOUKE
nepeceveHus ¢ ocsio Oy.

6) COCTaBUTL ypaBHEHHSI KacaTENbHBIX K KDHBOM y = X’ + 2x+1, IepIen MKy IApHBIX MpsAMOit Sy+ x-4
=0.
Ha Oom

B) CoCTaBUTh ypaBHEHHs KacaTeIbHBIX K KpuBOH y = (2x -7)/ (x- 3), mapalieNbHBIX TMPSMOH 4x - y-2
= 0, nepneHANKYISPHBIX OpsAMoii 2x + 2p-5 = 0.

4. UccnenoBath (hYyHKIINH U TIOCTPOUTH UX rpaduku

2

X 1
y=—s_—7 y=xt—
a Y -lie x
HaA 00M
2y VX g y=x"(0-3%)
3x+1
3andrue 4

Heﬂb: JaTh 3HaHWA ITOJIOKCHHI N3y4acMoOro Kypca M IpUBUTb HABBIKHM IMPUMCHCHUA MAaTCMATHUYCCKUX
MCTOJ0B pCIICHUSA 3aaa4, B TOM YUCJIC, B C(pepe HpO(I)CCCPIOHaJ'IBHOfI ACATCIBHOCTH.

1. TloBTOpPEHUE OMpE/IEIeHU OCHOBHBIX TMOHITHH TeMBbI B ()OPME KOHTPOJIILHOI'O OIPOCca W TPOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBHIIOJIHEHHUIO JOMAIIHETO 3aAaHus.

2. UccnenoBath PyHKIMN ¥ TOCTPOUTH UX TPadUKH:
—x/2 y="—-2x" y=x>+2/-x
a)Y = 2xe . 0) .
3. Pemuts 3amaun:
a) Teno nBXeTcs MPSIMOMHEHHO 10 3aKoHy §(f) = (4¢ + 3) / (t + 4), rae s u3MepsieTca B MeTpax, al— B
cexyHax. Haiftu ckopocTh U yCKOpEeHHe Tesla B MOMEHT £ = 6.

0) Teno nBIKETCS MNPSAMOJNMHEHHO TO 3akoHy  §(f). OmpenenuTbh CKOPOCTh M YCKOPEHHE Tena B
YKa3aHHBIA MOMEHT BpeMeHHU 4y:s(f) = £ -2 - t, nadom s(t)=2t+1)/(t+3); tp=1.

Ha 00oMm

B) Tero, OpOIIEHHOE BEPTUKAIBHO BBEPX, JABWXKETCS 10 3aKoHy h(f) = 9t - 2F.

Haiitn HaganpHYyI0 CKOPOCTh M ycKOpeHue Tena (& = () 1 MaKCUMATBbHYIO BBICOTY MOIBEMA, IPH KOTOPOH
ckopoctb v(f) = 0.

4* PemnTh 321241 C SKOHOMHYECKUM COJICPKaHUEM:

O0beM npoayKiuu u(en.), NIPOU3BEACHHBIN OpUranoi padbounx, MOKET ObITh ONKUCAH YPaBHCHUEM



u(t)= —%f +%t2 +100z¢ +50 (ed.), 1<t <8, rne t—pabouee Bpemsi, Yackl.

Boeraucianth mpou3BOIUTENBHOCTD TPYIa, CKOPOCTh U TEMIT €€ U3MEHEHMs Yepe3 Jac Mociie Havyania
paloTHI 1 3a yac A0 €€ OKOHYaHHMS.
Ha Oom
O0beM MPOM3BOACTBAa 3UMHEW OOYyBM u(€l.), BBIMYCKaeMOiWl HEKOTOpoW (pupmMol, MOXKET OBITH
OIMCaH YpaBHEHUEM

u(t)= %f - %tz +6¢+2100 (e0.), Tae t—KameHAAPHBIM MeECSIl Toja.

BBIYHCIUTD POU3BOIUTEILHOCTE TPYAd, CKOPOCTh M TEMIT €€ U3MEHEHUs B Havase rofa (1= 0) u B
KoHIIe Toja (= 12).

Tunoevie 3a0anus 011 KOHMPOJIbHOU PAOOMBL:
2

. . X .
Uccnenyiite cBoiicTBa PyHKIMH f(x) = =2 U TIOCTPOKTE ee rpaduK.
x p—

Tema 9. UnTerpanbsHoe ucuucienne ©@OII.

Bonpocsl 14151 ycTHOr0 onpoca:

[TepBoobpasnas pyukuus. OnpeaeneHrne HeolpeaeIeHHOT0 HHTeTpaa.
CBoiicTBa HEOTIPEACICHHBIX MHTETPAIOB. Ta0iuIa CTaHAapTHBIX HHTETPAJIOB.
HenocpencrBeHHOE HHTETPUPOBAHMUE.

MeTto/ 3aMeHbI TEPEMEHHBIX.

Metoa UHTETPUPOBAHMUS TIO YACTSIM.

Omnpenenenue onpeaeneHHOro HHTerpaa.

®opmyna Herotona-JleloHuma.

CBoiicTBa ONpEEIECHHBIX HHTETPAJIOB.

9.  HenocpencTtBeHHOE UHTETPUPOBAHUE ISl OMPEICIICHHBIX HHTETPAJIOB.
10. Metoa 3aMeHbI IEPEMEHHBIX JIJIs1 ONPEAEIEHHBIX HHTErPAJIOB.

11.  MeToa UHTErpUPOBAHUS 10 YACTSM JJIs1 ONPEIETICHHBIX HHTErPAJIOB.
12. BpuncieHue miomaan mIoCKou GUrypsl.

13. Beruncnenue o0ObeMa Tenna BpalieHusl.

14. Bpruncienre NpoaeHHOTO My TH.

NN RO =

IIpakTnyeckmne 3aJaHUA:
3anstue 1

Henb: nate 3HaHWA MOJOXKEHHH M3y4aeMOIO Kypca M NPHUBHTH HAaBBIKM NMPUMEHEHUS MaTEMAaTHYECKHX
METO/OB pEIICHHs 33/1a4, B TOM 4Hcie, B chepe mpodeccHoHATEHOHN eI TeTbHOCTH.

1. TloBTOpPEHUE OMpeE/IeIeHU OCHOBHBIX TOHSATHH TeMbI B ()OpME KOHTPOJIBHOTO ONpOca U TpPOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBHIIOJIHEHHIO JOMAIIHETO 3a4aHus.

2. HaﬁTI/I HeOHpeZ[CHCHHI)Ie I/IHTeraJII)I METOAOM HeHOCpCﬂCTBCHHOFO I/IHTerI/IpOBaHI/IH
dx 3x? +1
_[7 X ex 54x dx
2 2 1
x(x"+1) ; uaooms)

a)j‘/x_3; 0)

3. Pemurs 3amaun:



a)-[\/;—fi/xjﬂdx; 6)J- cos2x d: B)j(zi/\;/jw x: F)IX3_X+2dx-
X

2 .
COoS Xx- Sll’l2 X

Ha 0om

4. HailiTu HeomnpeieneHHbIe HHTETPaJIbl METOJIOM 3aMEHBI ITepeMEHHON
2x 11’1 X '\/_
x

e [y

X
a) 1+ x* ;Hadomn) x+1

5. Pemuts 3amaun:

2
_dx g [—E— ax, x=sing
a)-|.9)c2+6x+5’ '[\ll—xz

Ha oom

D - af=—i; 0 | f'xl,z=1+e"

e x? e+

3andarue 2
Hens: gaTh 3HaHHUS TOJOXKCHUN M3Y4aeMOTO Kypca M MPUBUTH HABBIKM MPUMEHEHHS MaTeMaTUYECKHX
METO/IOB PEILICHUS 3a/1a4, B TOM 4YHcie, B chepe mpodecCHOHATBHOMN e TeIbHOCTH.

1. TloBTOpEeHME OmMpenencHINT OCHOBHBIX IOHSATHH TEMBI B (hOopMe KOHTPOJHHOTO OMpoca M TPOBEpKa
CaMOCTOSATEIBHON paOOTHI MO BHITIOHEHUIO JOMAIITHETO 3aaHus.

2. HaiiTi HeonpeneneHHble HHTETPAIbl METOIOM 3aMEHBI ITIEPEMEHHOMN:

xdx xdx_ xX+2x° » dx
I )I +3° Ix/x +9 jcost'

3. Haiitu HCOMPCACICHHBIC MHTCIPAJIbI MCTOJAOM UHTCTPUPOBAHUS 110 YACTAM:

1
a) .[ -~ dX; 0) Ixesx dx;

1-x
B)J' /2—x2 dx: T) J‘xlnmdx.

Ha 00M

4. HaliTi HeonpeaeaeHHbIC HHTETPAJIbI OT PallMOHAIBHBIX APOOCH:

x*dx ) X )
)j(x D (x+1)° 6)I(x—1)(x2—x+1)’

HaA 0OM

dx ) X —x
B)~|‘(x2—1)(x+2) 3 D) J.x2—6x+10 dx

Sauatue 3
Hean: nath 3HAHUS MOJOKEHUN M3y4aeMOro Kypca M IIPUBUTH HABBIKM IIPUMEHEHHS] MAaTEMATHYECKUX
METOJIOB PEIIeHUs 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON e TeNNbHOCTH.

1. TloBTOpEeHHE ompeneicHUl OCHOBHBIX MOHSATHA TEMBI B (pOpME KOHTPOIBLHOTO ONpOca W MPOBEpKa
CaMOCTOSITCITLHOM PaOOTHI 11O BHITIOTHEHUIO JOMAIITHETO 33IaHuS.



2. HaiiTu HeomnpeneIeHHbIE HHTETPAJTBI:

dx
a) jln(l—x) dx; 0) .[x-sin3x dx; B) -[x4+x2 ;

| Ha oom
nx dx
r) Iln(l+x2) dx; o J.(x+l)2 dx; ¢) jx4—1 :

3. BeIuuciuTh OMPEACIICHHBIC UHTCTPAJIbI:

“Olnx+1 ‘ 3 dx
a) (20X e 6) [xinxdy By [
'! X J1. ‘!.x\/x2+5x+1

X Ha 0oMm

r) Ixze'xdx ;1) jxsinxcosx dx.

-1 -

4. Haiiti miomaau ¢Gpuryp, orpaHHueHHbIX CIEIYIOMIMH KPUBBIMU:

y=—-x"+3, y=0 —x* +4x, y=2x

Ha oom ¥V =

3angrue 4
Henn: nath 3HAHUS MOJOXKEHUN H3y4aeMOro Kypca M IMPHUBUTH HABBIKM MPUMEHEHHS] MAaTEMaTHYCCKUX
METOJOB PEIICHUS 3a/1a4, B TOM YHCIIe, B cepe MpoheCCHOHATEHOMN NeATeILHOCTH.

1. IloBTOpEHHE OMpeAeIeHN OCHOBHBIX HOHATHH TeMbI B ()OpME KOHTPOJIBHOI'O OIPOCa M MPOBEpKa
CaMOCTOSITEIEHOM PaOOTHI 110 BBITIOIHEHHIO JOMAIITHETO 3a1aHusl.
2. Haiitu miomaau ¢puryp, orpaHHueHHbIX CIEIYIOMIMH KPUBBIMU:

y=x"—-2x, y=4x—Xx’

Ha oom
y=x*, y=q/x
y=x'+3,xy=4,y=2,x=0
Ha oom
y=3+2x-x", y=x+1.
1
y=—, V=X, x:2
X
Ha 0om

a) y=x"—-2x+3, y=3x-1; 6) y=(x+1)°, y" =x+1.

3. Braucnute HeCOGCTBCHHBIC HUHTCTpaJibl
- 5
dx dx
) [0 [
e °

1+ x? (x—1)?

4. BeruuciauTh HHTETPAJIb! (€CTTH OHU CXOJATCS):



lx3 1
Ha oom
© * N 3 1
)j : dx : ) jxe—x d; e)j dx : )K)J- dx
Jox'+4x+9 . 59— x> o V1—x

Tunoevie 3a0anus 011 KOHMPOJIAbHOU PAOOMBL:
Boruncnute uHTErpaibl:

L [@x' =3x+Ddx;

3x7dx

2. [,

J‘0082)64

2

3. [Bx® —2x+2)dx;
1
3

aR el

5. Isin3 X -cos xdx |

Tema 10. ®yHKIIMU HECKOJIbKHUX NEePpeMEeHHbIX.
Bonpocs! 14151 ycTHOrO0 onpoca:

1.  TlousaTue GyHKITMN HECKOIBKUX MTEPEMECHHBIX.

2. Ilpenen m HenmpepbIBHOCTh (pyHKIMU. YacTHble MPOM3BOAHbIE U MOJHBINA nuddeperman
GbyHKIHH.

3.  IIpousBogHas MO HANPABIEHUIO, TPAAUEHT (DYHKIUH.

4.  DxctpeMyMbl (YHKIIMH MHOTHX TEPEMEHHBIX, HEOOXOIMMOE U JOCTATOYHOE YCIIOBHE
AKCTpEMyMa.

5.  VYcnoBsblii 3kcTpeMyM. MeToa MHOKUTENEH Jlarpanxa.

6. Ilonarue aBoiiHoro MHTErpana. CBeAeHHe JBOMHOrO HHTErpaia K MOBTOPHOMY.
7.  T'eomerpuyeckas MHTEpHpeTaMs JBOMHOTO MHTErpaia.

IIpakTH4yeckue 3a1aHuUA:

3amsrue 1

HeJIbZ JaThb 3HAaHHUA TTOJIOKCHHH HU3ydacMoro Kypca M NpuUBHUTH HABBIKU NPHUMCEHCHHUA MATCMAaTUYCCKUX
METO/OB pEIICHHs 33/1a4, B TOM 4Hcie, B chepe mpodeccHoHATEHOHN eI TeTbHOCTH.

1. IloBTOpPEHNE OMpeneneHN OCHOBHBIX MOHATHH TeMbl B ()OpME KOHTPOJIBHOI'O OIPOCca W MPOBEpKa

CaMOCTOSITEIBHOM PaOOTHI 110 BBITIOIHEHHIO JOMAIITHETO 3a4aHusl.

. o z=xy—cos’ x
2. Haiiti yacTHbIe TIPOU3BOHbBIE DYHKIMI IBYX MepeMeHHbIX = ~ X V 2
3. Haiit 9yacTHBIE TPOM3BOAHEIE (PYHKITHIA:

a)z=e"(2x-1); 6)z=xe’ +x’; B) z=In\x+)’;

Y x, . y
Ha 0OM T) Z:[arctg—Jrlj; n) z=xye"; €)y=arcsin ———.
X [x2+y2



4. Ilonarast, 9T0 MPOU3BOIBbHAS (PYHKIHS s muddepeHnupyemMa, MpOBEPUTH CIEAYIOIINE PABEHCTBA:

Oz Oz 2 2
Z_x==0, z= +
Yar % o z=f(x"+y")
Ha oom
, Oz oz 5 y?
— —xy—4+31y° =0, z=="—+ .
XY o y =3 J(x»)

5. Haiitu nmpou3BoaHbIe (QYyHKITHI 110 3aJaHHBIM HATPaBICHUSM [:

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

0) z=x+)% [— OGuccekTprca IIEPBOro KOOPAUHATHOTO YIJIa.
Ha 0oMm

B) z=5x"-3x-y- 1 B Touke M(2;1); [— npsmas MN, rae N(5,5).

6. Haittu rpaauenT dyHKIMU Z = f(X,y) H €ro MOAyib Uit (pyHKIUI B YKa3aHHBIX TOYKax M:
T |z
M (E; \/;)-
a)z=7-x-y* M2;2). naoom 6) z=xye'™*""; M(0;-1); B) z=sin (x +y%);

7. HaliTi BenmnuuHy rpaaneHTa GyHKIUH B TOUKE M (X0, Y0, 20) :

IR E—

, M(1,2,1)
x> +y>+z°

Ha oom

Sy, z2)=xyz, M(1,1,1).

3andrue 2
Heﬂb: aTb 3HAHUA HOJIO)KeHI/Iﬁ H3yqaeMoro Kypca nu HpI/IBI/ITI) HaBBIKHU HpI/IMeHeHI/IH MATEMATUUYCCKUX
METOO0B peI.LIeHPISI 3aJa4d, B TOM 4YUCJIC, B cq)epe HpO(I)eCCHOHaHLHOfI JCATCIIBHOCTH.

1. TloBTOpEeHME OMNpeneIcHUl OCHOBHBIX MOHSATHA TEMBbI B (DOpME KOHTPOJBLHOTO ONpOca W MPOBEpKa
CaMOCTOSITECITLHOM PaOOTHI 110 BHITIOTHEHUIO JOMAIITHETO 33 IaHus.

2. VccnenoBath GYHKITMH Ha SKCTPEMYM:
)z =X+ y* +xp- 4x- 5y; 6) z=xp(1- x-p);

Ha 0om
B)z=3x+6p-X*-xp+)*; 1) z=e2 (x> +y).

3. UccnenoBath QyHKIMK HA YCIOBHBIH SKCTPEMYM:

a) z=l+l mpu x+y=2; 6) z=x—y npu x° +y° =1;
Xy

Ha dom B)z=xy’ npu x+2y=4; 1) z:%z_4 mpu x” +y° =1.



4. HaliTi TOYKH JIOKaJIBHOTO IKCTpeMyMa (DYHKIIHH U TIPOBEPUTH B HUX BBHITTOJHEHHUE JOCTATOYHOTO
YCJIOBHS 3KCTpPEMYyMa!

U=2x"—xy+2xz—y+y +z°

3angatue 3
Henn: nath 3HaHUS MOJOXKEHUN H3y4aeMOIo Kypca M IMPHUBUTH HABBIKM MPUMEHEHHS] MAaTEMaTHYCCKUX
METOJOB PEIICHUS 3a/1a4, B TOM YHCIIe, B cdepe MpoheCCHOHATEHOMN NeATeTLHOCTH.

1. TloBTOpPEHUE OMpe/AeNeHN OCHOBHBIX MOHITHH TeMBI B ()OpME KOHTPOJBHOI'O OIPOca W MPOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBIIOJIHEHHUIO JOMAIIHETO 3a4aHus.

[[ 5 e, yyexy

2. BerunciauTh NBOMHBIC UHTETPANBl © 1o odJyracTu G , 3aJJaHHOM TpaHULaMU
g S =3, G:i{y=0,y=x x=1},

6) f(XaJ’):x+y2, G: {y:xa y:x2}
Ha 0om
S)=x=-y G _qpeyronsunx c sepmmmami (1, 1), (4, 1), (4, 4).

3. BBIUKCIIHTD I[BOﬁHBIe HUHTCTpaJibl:

a) ” (x+y*)dxdy, tme D orpaHumyeHa HpsAMBIMH y =X, y =2Xx, y=—x+4.
D

0) Ije”ydxdy, rae D orpanuueHa runep0o0s0oi xy =1, ochlo abcuucc W OpSIMbIMH X =2, x =3,
D

Ha 0om

B) J.J.idxdy, rje D orpaHuueHa JUHUAMU y=e', y =e™*, x =2.
Y
D

T) ” (\/; + \/; Ydxdy, tae D orpanudena mapaGomamu y =x°, y =4x’ ¥ npsMoi x =2.
D

4. C moMoIIpio TBOMHOTO MHTETpaia HAlTH IUIOMIA (b, OTPAHHYEHHYIO CIETYIOIINMHI KPUBBIMHU:
xy=1, x+y=25

Ha Oom
y?=2x+1, y> =-2x+1

Tema 11. IndpepeHnuaibHbIe ypaBHEHHUS.
Bonpocs 1J1s1 ycTHOr0 onpoca:

1. Tlonsatue o quddepeHnaIbHOM YPAaBHEHUH U €r0 PEeIICHHH.
2. OO6mee u yactHOe pemieHus. 3amada Komm.
3. Juddepennuanbusie ypaBHeHus 1-ro nopsaka. CrnocoOsl pemenus auddepeHnnaibHbIX

ypaBHEHUH 1-ro mopsaka.

4.  JluddepeHuunanbHble ypaBHEHUS 2-T0 MOPAIKA, TOMYCKAIOIIUE TOHKEHUE MMOpsIKa.

5. Jluneiinple nuddepeHIMaNbHbIE  ypaBHEHHMS ~ 2-TO  MOpsiAKa C  [OCTOSIHHBIMU
ko3 punmeHTamu.



HpaKTuquKue 3aJaHUA:
3andrue 1

Heﬂb: JaTh 3HAHUA ITOJIOKCHHI n3ydyacMoro Kypca v INpUBHUTH HABBIKW NPHUMCEHCHHUA MAaTEMaTUYCCKUX
MCTOJ 0B pCIICHUSA 3aaa4, B TOM YUCJIC, B C(pepe HpO(I)eCCI/IOHaJILHOfI ACATCIBHOCTH.

1. TloBTOpEeHME oOmNpeneacHUl OCHOBHBIX MOHSATHA TEMBbI B (DOpME KOHTPOJBLHOTO ONpOca W MPOBEpKa
CaMOCTOSITECITLHOM PaOOTHI 110 BHITIOTHEHUIO JOMAIITHETO 33 IaHus.

2. Pemuts 3agaun:
a) [Tokasats, uro GpyHkims y = 2tg(2x- 1) ynoBnerBopsieT ypaBHeHuoo y" = 2yy'.
0) [lokasatsb, uto QyHKIHMS y = 2€™*- €™ ynoBneTBOpseT ypaBHenuto yy" = y'y".
Ha Oom
B) [Tokasare, uro Gyukuus y = (1 - x*/4)-cosx + (1 + x/4)-sinx ymOBIETBOPSET YPABHEHHIO
y" + y=x-sinx.
3. IlpoBepuTh, 4TO (YHKIMH SBISIOTCS UHTETpaaMu UG PepeHIHATbHBIX YPaBHEHUIH:

a) X’ —xy+y'=C", (x=2p)y'=2x-y; 6) xyl+y* =Cy, w'-y=y".

1 2

na oom B) y*—2=Ce*, 2x’yw'+y* =2 1) y=C, lnx—x?+C2, x(y"+D)+y"'=0.
4. Ilpu KaKuX 3HAUCHHSX IapaMeTpa a ciiexyromue QyHKIUN SBISIOTCS PeIIeHUSIMU (MHTETPAJIaMH)
i depeHnanbHbIX ypaBHEHHH:

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

5. CoctaButh auddepeHIanbHble YPaBHEHUS CEMEICTB KPUBBIX:
a) y=Ce'; 6) x’+Cy*=2y; naodom B) Cy=sinCx; 1)y’ =C,(x+C,)".

6. Pemntes mudpepernmanpapie ypaBHEHNS IEPBOTO MOPSIKA C Pa3ISISTIONUMICS TePEMEHHBIMA

2xy’ :
y =- P Y y + Z =0
a) x-lgw x
Ha 0om
B) x*y' —\/;coszy:O'
7. Pemmuts auddepeHInaIbHbIC YPaBHCHUS
a) B3x- Ddy +y*dx=0; 6) y'=(xt+y)* B) V' =4x+2y-1.

Ha 0om
D 3ydE2N4-Xdy =0 200 1) =2p e) yet=x- 1.

8. Haiitu pemenus nuddepeHunansHbIX ypaBHEHUH, YIOBIETBOPSIOMINX YKa3aHHBIM HaYallbHBIM
YCIIOBUSAM:

a) (1+x)y’de—(y* =Dx’dy =0, y()=-1; 6) (Vv +x)y'=y=0, y()=1.

na dom B) x*(2yy'—-1)=1, y1)=0; 1) ydx+ctgxdy =0, y(%)z—l.



9. Pemnte omHOpOaHBIE MU epeHnranbHbIe YpaBHEHNS:

a) (w—x)y'=1% 6) ' =y nadom B) xidy=(x+y")dx; 1) y,:1—3x—3y.
Y I+x+y

3ansrue 2
HeJILZ JaTb 3HAHUSA HOJ'IO)KCHI/H?'I H3y‘laeMOF0 Kypca n HpPIBI/ITI) HABBIKH HpI/IMeHeHI/IH MATEMATUYCCKUX
METO/IOB pEIlIeHHs 33/1a4, B TOM 4Hce, B cepe mpodeccHoHATBEHOHN eI TeTbHOCTH.

1. TloBTOpEeHME OmMpenencHNI OCHOBHBIX TMOHSATHH TEMBI B (hOpMe KOHTPOJHHOTO OMpOoca ¥ TPOBEpKa
CaMOCTOSITEIbHOM PaOOTHI 110 BBHIIOIHEHHUIO JOMAITHETO 3a4aHusl.
2. Haiitu obuime perrenust quddepeHranbHpIX ypaBHEHHI TIEPBOTO MOPSIIKA:

ya2=l

a) X X;6) Y —2xy=e'
Ha 0om
' 2. 2
B) ¥ +xy=x"
3. Pemnth ypaBHEHHSA:

, 2 X
a) 4_)/ "r—y:?;

. 6) 1-2x)v'=y’y'; maoom B) y'-2y=¢"; 1) (3’ +x)y' =1.
X+

4. Pemuth ypaBHEHUS:
" __ x, n__ ! y,, ” ’ N (). " __ n2
a) y = 0) xy —yln? na oom B) "' -y'(1+y)=0; 1) »"=(0")".

5. Pemuth ypaBHEHUSA:

a)y" =2y +2y=0; 6)y" -2y +y=2¢"; B) Y +y —6y=xe”;

Ha dom T) y"+y=cosx; n) Y +3y' +2y=— s
e’ +

2. Haiitn pemenne nuddepeHInanbHbBIX YpaBHEHHH BTOPOTO TOPSIKa
a) xy +y :0; o) vy +3y =5x+1;
Ha oom
B) V' +2y =Bx+7)e" : 1) y' +y —2y=8sin 2x;
6. Petuth ypaBHEHHS:

y'+y' =sin’x; na dom y" -3y =x+cosx.

7. HaliTu peleHus: ypaBHEHHUH, yIOBIETBOPSAIOIINE YKA3aHHBIM HAYAJIbHBIM YCIOBUSIM:

a)y"+y'=2y=0, y(0)=0, y'(0)=-3; 6)y"+y=4sinx; »(0)=0, y'(0)=-1;
Ha doom B)Y"+2y'+y=xe”; y(0)=0, y'(0)=0.

8. Pemuth 3aa4y ¢ SKOHOMUUYCCKUM COACPKAHUCM!

W3MeHeHusT 9UCIIEHHOCTH HACEIEeHHS TOPHOPYAHOTO IIOCENTKa C TEYCHHEM BpPEMEHH ONFCHIBACTCS
ciaemyrommm ypasaerueM: y' = 0,3p(2 - 10™y), rae y = y(f) - Bpems B rogax.
B HavanbpHBIF MOMEHT BpeMeHH HaceJeHHe mocenka coctaBisuio 500 yenoek. Kakum oHO cTraHer
yepes Tpu rojaa?
Ha 0om



chHKIH/II/I CIIpocCa U MpEeAJIOKECHUA UMEIOT COOTBETCTBEHHO BU/I:

y=25—2p+3%; x:lS—p+4d—p.

dt

HaiiTu 3aBHCcMMOCTD paBHOBECHOM IIEHBI OT BPEMEHH, €CIIHM B Ha4aJIbHBI MOMEHT p = 9.

Tunoevie 3a0anusn 0151 KOHMPOJIbHOU padomel:
Haiigure oOmiee pemienune nu¢p@depeHIMaIbHbIX yYpaBHEHUN U MpPU HEOOXOAMMOCTH DELIUTE
3agauy Kormm:

2
X

1. y+2xy=xe" ;

. 1
2. YV —-ytgx=——, »(0)=0;
COS X

. y'—3y=2x3,y(l) =1;
X

3
4. Y'+)y' =2y=0;

5. YV'+2)'+y=0;

6. y'—4y'+5y=0;

7. V'=3)y ' =1+6x;

8. V' -3y +2y=2e";

Tema 12. Psaabl.

Bomnpoce! 111 yCTHOr0 onpoca:

1. OcHoBHbIE NOHATHSA U onpeAeneHus. OnpeaeneHue CX0AUMOCTH psaa.

2. HeobOxonuMmblil mpu3HaK CXOAMMOCTH uucioBoro psnaa. Ilpusnaku cpaBHenus. [Ipuznak

HanamOepa. [Ipuznaku Komm.

3Hakodepenyronmecs psaasl. Teopema JleiOaua. AGCOMIOTHAS M YCIOBHAS CXOIUMOCTb.

4.  Onpenenenue GpyHKUMOHANBHOTO psaa. Obnacte cxonumocTt. OnpeaeneHue CTeeHHOro
psaa. UaTepBan u pagmyc CXOAUMOCTH CTETIEHHOTO psja. MccnenoBanue CTEEHHOTO paa
Ha CXOJUMOCTb.

5. Pager Teinopa u MaknopeHa. CBOMCTBa CXOISIIMXCS CTENEHHBIX PANOB. PaznmokeHue
¢yHkuuit B creneHHsie paasl. @opmyna u psa Teitnopa. @opmyna u psa MakinopeHa.
Pasnosxenue B psii MakiiopeHa OCHOBHBIX 3JIeMeHTapHbIX (pyHKuui. [IpuMenenue psioB B
NPUOJIMKEHHBIX BBIYUCICHUSAX.

[98)

IIpakTH4yeckue 3a1aHUA:
3ansTue 1

Henn: nath 3HaHUS MOJOXKEHUN H3y4aeMOro Kypca M IMPHUBUTH HABBIKM NMPUMEHEHHS] MAaTEMaTHYECKUX
METOJIOB PEIIEHUS 33/1a4, B TOM YHCIe, B chepe mpodhecCHOoHaATBHOM e TeNbHOCTH.

1. TloBTOpEeHHe ompenereHUI OCHOBHBIX TOHSATHA TEMBI B (pOopMe KOHTPOIBHOTO ONpOca W MPOBEpKa
CaMOCTOSTEIBHOMN paOOTHI MO BHITIOHEHUIO JOMAIITHETO 33 aHusl.
2. Jloxazath HEMOCPEICTBEHHO CXOAUMOCTD PSIA0OB U HAUTU UX CYyMMBI

Ha 0om

1

1
1-4 4-7 7-10



3. Haiftu gactuunyto cymmy psaa S, . B ciiydae cxonumocTtu psia HalTH €ro CyMMy S

1 1 1 1
a) 30303403 4 waoom 0) Z— B) —+—t..t——————+
2 4 8 16 = (n+2)(n+3) -3 2-4 n-(n+2)
4. ViccnetoBaTh CXOAMMOCTH 3HAKOIIOCTOSIHHOTO YHCIIOBOTO Psiza
= 2n—1 = 1 =, n!
)2 7 s 6);2 );W’

n=1

Ha 0om

1000"
F)Z[l——j ;II)Z( O P

n=1 n=1

5.C MMOMOMIBIO MTPU3HAKOB CPABHCHUS UCCIIECA0BATh CXOAUMOCTD PSIAOB!

2n+7 1 | 3
VEOE mow w B 0 S

3andrue 2
He.]'lb: aTb 3HAHUA HOHO)KeHI/II\/'I szqaeMoro Kypca nu HpI/IBI/ITB HaBBIKHU HpI/IMeHeHI/IH MATEMATUUYCCKUX
METOO0B pe].LIeHI/IH 3aJa4d, B TOM 4UCJIC, B cq)epe HpO(l)eCCI/IOHaJ'ILHOﬁ JCATCIIBHOCTH.

1. TloBTOpPEHNE OMpeAeIeHN OCHOBHBIX MOHATHH TeMBI B ()OpME KOHTPOJIBHOI'O OIPOca W MPOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BBHIIOJIHEHHIO JOMAIIHETO 3a4aHus.

2. UccmenoBaTh CXOAUMOCTD PSIJIOB:

o0

lnn
S LD et S

n=l n=l

n
(207 +1) ' = nt+12n
P2 )
n=l1

Ha 0oM F) Z . m

~\ 3n* -1

3. MccnenoBath CXOIUMOCTD psijia (A0COTIOTHYIO WK YCIOBHYIO):

o0 (_l)nn .
0 X0 O L

Ha 00Mm

CY0 e (3nedY
Z n"+2 N r) ;(_1) (3]/’_ J

n=1 7

4. Haiitu o0nacth CXOAUMOCTHU CTCIICHHBIX PAI0B:

o0 3nxn 00 x
; 6 ' n; ln+1

n=1



o0 xn 52x2 53x3 54 4
Ha 0oMm F)Z—, e) Sx+ o + 30 + . )Z3n( D

n=1
5. Paznoxute pyHKIUM B psig MakiopeHa W HAWTH pajiyc CXOIUMOCTH PsIa;
a) S () =(1+x);

Ha 0om

sinx—x

6) f(x)=

6. Pa3/ioxuTh B CTENIEHHOM PAJI 110 CTETICHIM X ClIeAyIomue (QyHKINU:

a)y=e; 6)y=x'cosx; nadom B) y=In(5+2x); r)y="2

6. TlpumeHsisi pa3iokeHHe TOABIHTErPATFHON (QYHKIMHM B psi TIO CTEHNEHSAM X M €ro MOWICHHOE
WHTETPUPOBAHUE, HAMTH pa3iokeHHe B psia QyHKUNH:

a)j dx Ha dom 0) Il €OSY k.

Tunoeswie 3a0anusn 011 KOHMPOJIbHOU PAOGOMbL:
1. Haitnure cymmy psina:

__l L_ ( l)nl [°9)
al)Zn(n+2) 0379 7 s Z' )Z(Sn 2)(5n+3)

2. I/ICCJ’IGI{YI/ITG YHUCJIOBBIC pAAbl HA CXOANUMOCTDb, IIPUMCHSA HGO6XOI[I/IMLH/I IMPU3HAK CXOJUMOCTH
HJIU TIPU3HAKN CpaBHeHI/IH'
5 7 9 11 2n+3 = 1
L oIS e
5 8 11 o 3n—1 mns +1
3. HCCHC,ZLYI/ITG CTCIICHHBIC PAJBbI HA CXOOAUMOCTh!:

& x ,Hl(zx) 11
A);zn (-2;2):6) Z( ) ( 2,2]

Ikana oneHuBaHUsA
YpoBeHb 3HaHMN, YMEHUH W HABBIKOB OOYYaIOLIErocs NMPH YCTHOM OTBETE BO BpeMs
MIPOBEJECHUS TEKYIIEro KOHTPOJs ompenensercs Oamtamu B auanazoHe 0-100 %. Kpurepusimu
OLICHWBAaHUS NPU NPOBEJEHUM YCTHOIO OIpoca SBJISETCS JEMOHCTpalMs OCHOBHBIX
TEOPETHYECKUX IIOJOKEHNH, B pPAMKaX OCBAMBAEMON KOMIETEHIIMM, YMEHHE IPUMEHSATH
IIOJIyYeHHBbIE 3HAHMS Ha INPAKTUKE, OBJAJCHHE HAaBbIKAMHM aHAJIM3a U CUCTEMaTHU3aLUU
nH(popmaiuu B 00s1actu PUHAHCOB.

TecTupoBanue
YpoBeHb 3HaHMN, YMEHUH W HABBIKOB OOY4YaIOLIErocs NMPH YCTHOM OTBETE BO BpeMs
MPOBEJEHUS TEKYIIEro KOHTPOJs ompenensercs Oamiamu B auanazoHe 0 — 100%. Kpurepuem
OLICHNBAHUs IIPU NPOBEIECHUU TECTUPOBAHMS, ABIIETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jall CTYIEeHT Ha Borpockl Tecta. [Ipu pacuere konuuecTBa 6aioB, MOTYYEHHBIX CTYIEHTOM IO
UTOTaM TECTUPOBAHUS, UCIIOIB3YETCs cienyromas popmya:



B
b= 5 X 100% ,
rae b — xommuectBO 6aJIJIOB, MOJIYYCHHBIX CTYACHTOM IO UTOT'aM TCCTUPOBAHUA,
B — xonmuuecTBO BEPHBIX OTBCTOB, JaHHBIX CTYJACHTOM Ha BOIIPOCHI TECTA,
O- O6H.[ee KOJIMYCCTBO BOIIPOCOB B TCCTC.

Pemenue 3axau
YpoBeHb 3HaHMM, YMEHUN U HABBIKOB OOYYaIOLIETroCsl MPH YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIIET0 KOHTPOJIA onpenensercs oamamu B nuanazone 0 — 100 %. Kpurepuem
OLICHMBAHUS MPH MPOBEICHUU TECTUPOBAHMUS, SBIISETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jall CTYJICHT Ha BOIPOCHI Tecta. [Ipu pacuere komuvecTBa 0ANIOB, TOTYUYEHHBIX CTYIEHTOM IIO

HUTOraM TCCTUPOBAHUA, UCIIOJIB3YCTCA CICAYIOIIas (bopMyna:
B

B =—x100%,
rac b — xonmmuecTBO 6aJIJIOB, MOJIYYCHHBIX CTYACHTOM IO UTOT'aM TCCTUPOBAHUA,
B — xonmuecTBO BEPHBIX OTBETOB, TAHHBIX CTYJICHTOM Ha BOIIPOCHI TECTA;
O — of1iee KOIMYECTBO BOIIPOCOB B TECTE.



5. OneHovHblie MaTepHuaJjbl l'[pOMC)KyTO‘IHOifI aTrreCTalum 1Mo JTMCUMIIJIMHE

5.1. MeToabl npoBeeHUs 3a4eTa

3aueTr M 3a4eT C OLICHKOM IIPOBOAATCA C NPHUMEHCHUEM CIICAYIOIINUX METOOOB: MECTOI

YCTHOTO OIpOca MO BOIIPOCAM U3 NMEPEUHs MPUMEPHBIX BOIIPOCOB M3 II. 5.2.

5.2. OueHoYHbIEe MaTEePHAJIBI IPOMEKYTOYHOM ATTECTALIUH

KommnonenT KOMIICTCHIIM

[IpomexyTOuHBIH / KIFOUeBOM
MHIMKATOp OICHUBAHHMS

Kpurepuii onieHuBaHus

ITKo, OC-1

CrniocobeH  BBIOMpaTh  METOJBI
MaTeMaTH4ecKoro aHanum3a JUls
pPEeIICHUS MMPUKIIAJHBIX 3a1a4

BEIOMpaeT
MaTeMaTHUYECKOTO

MECTOAbI
aHaJIn3a
IJid  PpCIICHHA IMMPUKIAIHBIX

Croco6eH UCHoiIbL30BaTh 3amaq
MeTo sl MaTematiueckoro | Crocoben OCYIIECTBIIATh | OCYIICCTBIISACT
aHaNM3a I pelieHus MaTeMaTHYECKHAI aHaIN3 C | MaTeMaTHYECKUA aHAJIN3 C
MPHKTATHAIX 337124 MIPUMEHECHHUEM BBIOpAHHBIX | IPUMEHEHUEM  BBIOPAHHBIX
METOA0B JUIA peH_IeHI/ISI METOI0B JUUIA peL[IeHI/IH

MNPUKIAAHBbIX 3a1a4

IMMPUKIIAIHBIX 3aaa4

TunoBbie OLIEHOYHBIE cpeacrea l'lpOMB)KyTO'-[HOfI aTTeCTAalluu

Bonpocsl Kk 3aueTy M 3a4eTy ¢ OLEHKOH Mo Jucuniuvinie «MareMaTuka

Bonpocsl k 3auerty (1 cemectp)

DneMeHTapHbIe MpeoOpa3oBaHusl MaTPHUIl. PaHT MaTpuUIIbL.
Cucrembl TUHEHHBIX YPAaBHEHUH, OCHOBHbBIE OTIPEICTICHUSI.

HccnenoBanue U penieHUE CUCTEM JIMHEHWHBIX YPAaBHEHHMM C IIOMOILIBIO ONPEAEIUTEIICH.
Pemienue cucrem TUHEHHBIX YPaBHEHUH ¢ TOMOIIBIO OOPAaTHON MaTPHIIBIL.

Pemenue cucreM MHENHBIX ypaBHEHUN MeTo1oM ['aycca.

BexTopel. OcHoBHBIE NOHsTHA. [Ipoekiys BekTopa Ha BEKTOp M €€ CBOMCTBA. JIMHElHbIE
[IpssmoyronpHas cucreMa KOOPAMHAT Ha IIOCKOCTM M B IPOCTpaHCTBE. PasioxeHue
JleiicTBYsI HaJ BEKTOpaMH B KOOpIMHATaX, HANpPaBJIAIOLINE KOCUHYChI BekTopa. CBolicTBa
CkasisipHOE TPOM3BEJIEHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE NEPNEHIUKYJISIPHOCTU

BCKTOPHOG MMPOU3BCACHUC BCKTOPOB U CI'0 CBOMCTBA. Y CIIOBHE KOJUIMHCAPHOCTU BEKTOPOB.

CMemaHHOE MMPOU3BCACHUC BCKTOPOB U Cro CBOIMCTBAa. YCJIOBHUE KOMIIJIAHApHOCTHU

1. Marpuibl U 1eUCTBUA HaJ HUMU.
2. Ompepgenurenu U UX CBOMCTBA.
3.
4.
5. Teopema Kponekepa-Kanesnnu.
6.

®opmynsl Kpamepa.
7.
8.
9.

orepanuy HaJl BEKTOPAMHU.
10.

BeKTopa 1o 0aszucy. KoopanHaTtel BeKTOpa.
1.

HaNPaBJISIOIUX KOCUHYCOB.
12.

BEKTOPOB.
13.
14. Teomerpuueckuil CMbIC]I BEKTOPHOTO IPOU3BEICHUSI.
15.

BEKTOPOB.
16.

FCOMCTpI/I‘-IeCKI/Iﬁ CMBICJI CMCIIAHHOTO ITPOU3BCACHUA.




17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

[Tonsitue 06 n-mepHoM BekTope. Onepanuu Haja n-MepHbBIMU BekTopamu. [lonsTHe 00 n-
MEpPHOM MPOCTPAHCTBE.

JIuneliHas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB. basuc n-MepHOro npocTpaHcTsa.
CriocoOblI 3a1aHus IPSIMOM Ha TIOCKOCTH. OCHOBHBIE YPaBHEHMUS.

B3aumHoe pacnonoxeHue npsMbIxX Ha MJIOCKOCTH.

Kpusslie BToporo nopsaka. OxpykHocTs. Dmuic. ['unepoona. [Tapabona.

CrniocoOrl 3a1aHus IpsIMOM B IpocTpaHcTBe. OCHOBHBIE YpaBHEHMS.

B3anMHoe pacrosnoxxeHue NpsMbIX B IPOCTPAHCTBE.

O61ee ypaBHeHue miockocTu. OcoOble ciayyau (HEMOJHbIE YPAaBHEHNUS).

HopmanbsHoe ypaBHEeHHE MIIOCKOCTH. PaccTosiHUE OT TOUKH JI0 IIIOCKOCTH.

BzanmHoe pacrnonokeHue miI0CKOCTeN B TPOCTPAHCTBE.

B3anMHoe pacrnosioxkeHue npsMoi U MIIOCKOCTH B IPOCTPAHCTBE.

KoMiuiekcHsle yncia, 1eMCTBUS HaJl HUMHU.

Pemenne anrebpanueckux ypaBHEHUH Ha MHOKECTBE KOMIUIEKCHBIX YHUCE]I.
Paznuunbie hopMBbl KOMITJIEKCHOTO YMCIIA M ISHCTBUS HAJl HUMH.

Bomnpocel k 3a4eTy ¢ oneHkoi (2 cemectp)

1.
2.

Nk Ww

o *»

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

25.
26.

Oynkius. O6nacts onpeaenenus GpyHkuun. CrocoOs! 3a1anus QyHKINH.

CpoiicTBa (yHKIMH (YETHOCTb, HEUETHOCTb, MEPUOJUYHOCTh, BO3pacTaHue, yObIBaHHE,
MOHOTOHHOCTB ).

[Tpenen pyHkIHN.

OnHOCTOPOHHUE TIpEeIEIBl (PYHKIUH.

OCHOBHBIE TEOPEMBI O NpeJIeNax.

beckoneuHo 6ounpive n 6eckoHeYHO Maibie GyHKInHU. VX cBOMCTBA.

OKBHMBaJICHTHbIE OECKOHEUHO Majble pyHKUIUHU. Teopema 00 SKBUBAJIECHTHBIX OECKOHEYHO
MaJbIX.

ITepBoIii 3aMeuatenbHbIN peaet. BTopoii 3aMeuaTenbHbli npeied.

HenpepsBHOCTh QYHKIIMHU B TOUKE U HAa OTPE3KE.

[Tpupamenue aprymeHTa u npupaiieHue (GyHKIMHA. BTopoe ompezneneHue HenpepbIBHOM
(GYHKIIH.

Touku pa3pbiBa QYHKIUHN U UX KIacCU(PUKALMSL.

CBoiicTBa HEMPEPHIBHBIX (HYHKITHHA.

[TonsiTHE TPOM3BOAHON QYHKIMH.

Juddepenumupyemoctsb byHKIMN. Cas3p MEXy HENPEPBIBHOCTHIO u
nudGepeHIPyEMOCTHIO.

OcHoBHbIe TipaBuIIa AudepeHIrpoBaHusL.

CrnoxHas QyHKIMS U ee TPOU3BOIHAS.

[TponsBoaHas PyHKIMH, 33 JaHHOW HESBHO.

[Tonstne nuddepennmana GyHKIUHU U €T0 FeOMETPUUECKUI CMBICIT.

[Tpou3BoHbIEC (YHKINU BBICHIUX TTOPSIKOB.

['eomeTpUyecKrii CMBICI MPOU3BOJHONW. YpaBHEHHE KacaTelbHOH K rpaduky (yHKIHU.
YpaBHeHHe HOpMaIU K TpaduKy QyHKINH.

[TpaBuno Jlonurans.

Teopema 0 HanOOJBIIEM ¥ HAUMEHBIIIEM 3HAYCHUSAX (PYHKIIUH HA OTPE3KeE.

OkcrpeMymbl  pyHKiuH. HeobGxonumoe M JA0CTaTOYHOE YCIOBUE CYLIECTBOBAHMS
IKCTpeMyMa B Touke. [Ipu3Haku MOHOTOHHOCTH (YHKIIWH.

Touku neperuda. Heo6xomumoe 1 10CTaTOYHOE YCIOBUE CYILIECTBOBAHUS TOYEK Meperuoa.
IIpu3HaKy BBITYKIOCTH U BOTHYTOCTH KPUBOM.

Acumnrotsl rpaduka ¢pyHkuun. HakioHHbBIE U BEpTHKaJIbHbBIE aCUMIITOTHI.

OO6mras cxema uccnenoBaHus QYHKIMH U TIOCTpOEHUE rpaduka.



27.

28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.

42.
43.

44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

[TepBooOpa3Has u HeompenenEHHbIM nHTerpan. CBOICTBa HEOIPENEICHHOIO HMHTErpaa.
Tabnuia HHTErpajoB.

OCHOBHBIE METO/IbI UHTETPUPOBAHUSI.

HuTerpupoBaHue pallmoHaIbHBIX alreOpandeckux ApoOen.

HHTerpupoBaHue TpPUrOHOMETPUUECKHUX (DYHKIUH.

Onpenenéunblii uHTErpai. CBONCTBA ONpeIeIEHHOTO HHTErpaa.

Brrancnenue onpenenéaroro uaTerpana no gopmyne Herorona-Jleiioaua.

[IpunoxeHus onpenenéHHbIX UHTETPATIOB.

OyHKIUN IBYX TNepeMeHHbIX. [loHsATHE O MHOXEeCTBe (IMHHM) YpOBHS (DYHKIMH JBYX
MIEPEMEHHBIX.

YacTtHble poU3BOJHBIE U YacTHBIE Auddepernuansl. ['eomerprueckas 1 SKOHOMUYECKast
MHTEPHPETALNS] YACTHBIX POU3BOHBIX.

Teopema 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX TPOU3BOIHBIX.

[TpounzBoanas no Hanpasienuto. ['pagunent OHII.

YpaBHEHHE KacaTeIbHON IIJIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH.

[Tonstue auddepeHnnaIbHOTO0 ypaBHEHHUS, MOPSAOK, OOUMil BHA, o0Ilee W YacTHOE
pemenust. 3anaya Komm.

Huddepennnanbabie ypaBHeHus 1-ro mopsaka. MeToasl UX pemieHusl.
JuddepeHnnanbapie  ypaBHEHHsT 2-TO TOpsJKa, OCHOBHBIE ompenenenus. OOmee u
YaCTHOE pEUIeHUs], UX reoMeTpuuecKas naTepnperanus. 3agada Kommn.
Juddepennnanbapie ypaBHEHHS 2-T'0 TIOPSIKA, JOMYCKAOIINE TOHMKEHUE TTOPSIKA.
Jluneiinble ogHOpOHBIE AU(QepeHIInanbHbIe YpaBHEHHUs 2-TO MOPSAIKA C MOCTOSHHBIMU
ko2 unmeHTamu.

[Tonstue uucnoBoro psaa. HeoOXxoauMmblil mpH3HAK CXOJUMOCTH YHCIOBOTO psijia U
CJIEJICTBUE U3 HETO.

["apMonnyeckuii psaa. Psag reomerpudeckoil mporpeccuu.

[Tpusnaku cpaBuenwus. [Ipusnak Jamambepa. [puznaku Komrm.

3nakouepenyromuecs psaabl. Teopema JleiOnuma.

AOCOIOTHAs ¥ YCIIOBHAS CXOJAUMOCTb.

O6nacTh CXOAMMOCTH (PYHKIIMOHAIBHOTO Psijia.

Omnpenenenne CTENEHHOTO psija.

WHTepBan u paguyc CXOAUMOCTH CTEIIEHHOIO psa.

HccnenoBaHue cTeNEHHOrO psiAa Ha CXOAUMOCTb.

Psnpr Teitnopa u Maknopena. Paznoskenue GyHKIIUN B CTETICHHBIE PSIIBI.

Pasnoxxenue B psin MakiopeHa OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHH.

[TpumeHeHue psiioB B MPUOIMKEHHBIX BBIUMCICHUSX.

IIIxana oneHUBaHUA
YpoBeHb 3HaHMN, YMEHUH W HABBIKOB OOYYaIOLIErocs NMPH YCTHOM OTBETE BO BpeMs

MIPOMEKYTOYHOM aTTECTAlMU OMPEIEIACTCS OLIEHKAMHU «3aUTE€HO», «HE 3aUTEHO», «OTIHUHON,
«XOPOLIO», «YHOBJIETBOPUTEIBHO» U «HEYAOBIECTBOPUTENIBHO». KpuTepusaMHu OLEHHBaHUS Ha
3a4eTe M 3a4eTe C OICHKOW SBISCTCS JEMOHCTPAIMS OCHOBHBIX TEOPETHUYECKHX ITOJOKCHHI B
paMKax OCBaI/IBaCMOf/'I KOMIICTCHIINH, YMGHI/IC HpI/IMeHHTI) HOJ'Iy‘-IeHHI)IC 3HAHUS Ha HpaKTI/IKC,
OBIIaJICHHE HaBBIKAMHM pelaTh CTaHJAPTHBIC 3aJa4d MPO(ECCHOHAIBLHOU AEATEIBHOCTH Ha
ocHOBe MH(OPMAIIMOHHON U OuOIMorpaduyeckoit KyIbTypsl ¢ TPUMEHEHHEM WH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJOTHH M C yYEeTOM OCHOBHBIX TpeOOBaHU# HH(OPMAIIMOHHON
0€30IMacHOCTH.

IIJ'IH JUCHUIIINH, (bOpMOﬁ HpOMe)KYTOqHOﬁ AaTTCCTAllUU KOTOPBIX ABJIACTCA 3a4CT / 3a4eT ¢

OIICHKOM, TIPUHSATHI CIIEAYIONINE COOTBETCTBHUS:
—90-100% — «3auTeHO» / «OTIUYHO» (5);



—75-89% — «3auteHO» / «xopomio» (4);
— 60-74% — «3a4Te€HO» / «yIOBIETBOPUTEIHHO» (3);
—meHee 60% — «He 3aUTEHO» / «HEYIOBICTBOPUTEIHHOY (2).
[1pu olleHMBaHHUHU PE3YJIbTATOB O0YUCHHS HUCIIOIb3YETCs CISAYIOIIAs IKaJla OI[CHOK:

100% — 90%
(OTIMYHO, 32YTEHO)

Orarnsl KOMIIETECHIINH, IIPEAYCMOTPEHHBIE o0pa3oBaTeNnbHOM
nporpaMMoi, chopMupoBaHbl Ha BBICOKOM ypoBHe. (CB0OOOAHOE
BJIaACHUC MarcpualioM, BBISIBJICHUEC MCKIIPECAMETHBIX CBSI3EH.
VYBepeHHOE  BIaJCHHWE MOHITHWHBIM  allapaToM  JIUCLUIUIMHBI.

[IpakTnueckue HAaBBIKH npodecCHOHaTBHOM NEeATEeIIbHOCTU
chopMHpOBaHBI ~ Ha  BBICOKOM  YpOBHE. CnocoOHOCTh K
CaMOCTOSITEJIbHOMY HECTaHIaPTHOMY PEIICHUIO MPAKTUYECKUX 33]1a4
89% —75% Orarbl KOMIIETCHIINH, IIPElyCMOTPEHHBIE o0Opa3oBaTenbHON
(Xopoto, 3a4T€HO) | POrpaMMOi, chOpPMHPOBaHBI JI0CTAaTOYHO. JleTansHoe

BOCTIpOM3BEJICHHE Yy4yeOHOro Marepuana. llpakTuueckue HaBBIKU
npoEeCCHOHATBHON ~ JESATEIbHOCTH B 3HAYUTEIIBHOW  Mepe
chopmupoBanbl. [IpUCYTCTBYIOT HaBBIKH CAMOCTOSITENILHOTO PEIICHUS
MPAKTUYECKUX 3aJ1a4 C OTJAEIHHBIMH 3JIEMEHTAMU TBOPYECTRBA.

74% — 60%

OTallbl KOMIICTCHIINH, npeaAyCMOTPCHHBIC 06p330BaTCJ'ILHOI\/'I

(YROBIETBOPHTENBHO, | mporpaMMol, C)OPMHUpPOBAaHBl HA MHHMMAIbHOM YpoBHe. Hamuunme
334TeHO) MHUHHMMAJIBHO JIOIYCTMMOT'O YPOBHSI B YCBOGHHM Y4e€OHOTO Marepuasia,
B T.4. B CaMOCTOSITEJIbHOM pEIIEHUH NPAKTHUUECKUX  3ajad.
[IpakTnueckue HaBbIKU npogeccuoHanbHOMI JESITENIbHOCTU
c(hOpMHPOBAHbI HE B MOJIHOM Mepe.
menee 60% Drarbl KOMIIETEHIINH, [peLyCMOTPEHHBIE o0Opa3oBaTenbHON

(HeyIOBIETBOPUTEIHHO,
HE 3a4TCHO)

nporpammoi, He copmupoBansl. Hegoctarounblli ypoBEHb YCBOCHHUS
NOHATHMHOTO amnmapata ¥ HaJuuue (QparMeHTapHBIX 3HAHUN IO
muctumiuHe. OTCyTCTBHE MHMHHUMAJIbHO JOMYCTHUMOIO YpPOBHS B
CaMOCTOSITEJIbHOM ~pEIICHUH TMpakTHueckux 3aaad. lIpaktuueckue
HaBBIKU PO ECCHOHANTBHON AESITeIbHOCTH HE CPOPMHUPOBAHBL.

q)OHI[BI OLCHOYHBIX CPCIACTB HpOMCH(YTOqHOfI aTTeCTalu 110 JUCHUIIIIMHE IMPEACTABIICHBL

B IIPWJIOKEHUN 1.




6. MeToanueckue MaTepHuaJbl 110 0CBOCHUIO JUCHUIIIMHBI

PexoMeHnauuu Mo NJIAHUPOBAHUIO U OPraHU3AIMM BPpeMeHH, He0OX0IMMOr0 HA U3yUYeHue
JUCHUILIMHBI

CprKTypa BpPCMCHH, HCOGXO,Z[I/IMOFO Ha N3YUYCHHUC NUCIHUIIIINHBI

Bpewmsi, 3aTpaunBaeMoe Ha U3yUeHUE
®dopma u3ydeHUs TUCIUTITUHBI o
JHUCLHMIUINHEL, %
N3ydenue nurepaTypbl, pPEKOMEHI0BAaHHOH B 40
y4e0HOM porpaMme
Pemenue 3aay, NpakTUYECKUX YIIPAXKHEHUN U 40
CUTYaIIMOHHBIX IPUMEPOB
N3yueHue TeM, BBIHOCUMBIX Ha 20
CaMOCTOSITEJIbHOE PACCMOTPEHHE
Hroro 100

MeToanyeckue peKOMeHIAUM 10 MOAT0TOBKE K MPAKTHYECKOMY (CEMHUHAPCKOMY)
3aHATHIO

[IpakTHyeckoe (CeMHHAapCKOE) 3aHATHE — OJIHA W3 OCHOBHBIX (OPM OpraHU3aINH
y4eOHOTO TIpollecca, MpeACTaBisAiomas co00l KOJUICKTUBHOE OOCYXXJEHHE CTyJAeHTaMHu
TEOPETUYECKHX U MPAKTUUYECKUX BOIPOCOB, PEUICHHWE MPAKTUYECKUX 3a/a4 MOJ PYKOBOJICTBOM
npenogasatesss. OCHOBHOW LIE€IbIO MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHATHS SBISETCS POBEpKa
ryOMHBI TOHUMaHUS CTYJCHTOM HM3Y4aeMO#l TeMbl, yueOHOro Marepuana U yMEHUS M3JI0XKUTh
€ro coJepKaHWe SICHBIM M YETKHM SI3BIKOM, DPAa3BHTHE CaMOCTOSITEIPHOTO MBIIIICHAS U
TBOPYECKOH aKTUBHOCTM y cCTyjAeHTa. Ha mnpakTHuecKuX (CEeMHHAPCKUX) 3aHATHIX
MpearoaraeTcd paccMaTpuBaTh HauOojiee BaXKHbIE, CYIIECTBEHHBIE, CIOXKHBIE BOIPOCHI
KOTOpbIe, HanboJiee TPy THO YCBaUBAIOTCS CTyAeHTaMU. [Ipy 3TOM rOTOBUTHCA K MPAKTUYECKOMY
(ceMMHapcKOMY) 3aHSTHIO Bcerja Hy»XHO 3apaHee. [loArotroBka K MpakTUYECKOMY
(ceMuHapCKOMY) 3aHATHUIO BKJIIOYAET B ce0s CieayolIee:

J 00s13aTeNIbHOE O3HAKOMJIEHHE C IUIAHOM 3aHSTHS, B KOTOPOM COJEp)KaTcs OCHOBHBIE
BOIPOCHI, BBIHOCUMBbIE Ha 00CYXJICHUE;

J U3yuyeHHe KOHCIEKTOB JIEKLUI, COOTBETCTBYIOIIMX pAa3/eloB Yy4eOHMKA, Yy4eOHOro
ocoOusl, CoiepKaHNUs PEKOMEHI0BaHHBIX HOPMATHUBHBIX ITPABOBBIX AKTOB;

J paboTa ¢ OCHOBHBIMU TEPMHHAMH (PEKOMEH/IYETCSI X BBIYUHTH);

J U3y4YeHHEe JIOMOJIHUTEIBHOM JIUTEPATyphl [0 TEME 3aHATHS, Jelas IpU TOM HEOOXOIUMbIe
BBIIMICKH, KOTOPbIE MOHAA00STCS MpU 00CYKICHUHN Ha CEMUHApPE;

o (dbopMyIHpOBaHHE CBOETO MHEHHS IO KaXIOMY BOMPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHUE;

o 3allUCh BO3HHUKIIMX BO BPEMs CaMOCTOSTENBHOW padoThl ¢ y4yeOHHUKAMH M HayYHOUH
JUTEPATyphl BOMPOCOB, YTOOBI 3aTEM Ha CEMUHAPE MOJIYYUTh Ha HUX OTBETHI;

J oOpalieHue 3a KOHCYJIbTalMeH K MPernoaaBaTelto.

[lpaktuyeckue (CeMHHapCKHE) 3aHATUS  BKJIIOYAOT B ce0s UM CHEHAIbHO
MOJIFOTOBJIEHHBIE pedepaThl, BBICTYIUIEHUS MO KaKOW-IHOO CII0KHOM WM 0c000 aKTyaJbHOU
npobaeme, perieHue 3a1a4. Ha npakTuueckoM (CeMUHApCKOM) 3aHATHH CTYJIEHT MPOSIBIISET CBOE
3HaHUE MpeaMeTa, KOPPEKTUPYeT WH(POPMAILHMIO, TOJYYEeHHYI0 B TIpOLEcCe JEKIMOHHBIX U
BHEAYJIMTOPHBIX 3aHATUH, GOPMHUPYET OIpeesIeHHbIN 00pa3 B Ii1azax MpernojaBaTelis, HoIy4aeT
HABbIKM YCTHOM pe4M U KyJIbTYpPbI IUCKYCCUH, HABBIKH MTPAKTUUYECKOIO PEIICHUS 3ajau.




PexoMeHganmu 1o M3y4eHUI0 MeTOAMYECKUX MaTEepHaAJIOB

Metoandeckue MaTepualibl MO AUCHUIUIMHE TO3BOJISIOT CTYJIEHTY ONTUMAaJIbHBIM 00pa3oM
OpraHu30BaTh MPOLECC H3YYEHUS JAaHHOM AUCHUIUIMHBL MeETOoAMYecKHue MaTepualbl 110
JUCLUUIUIMHE TPU3BaHbl MOMOYb CTYACHTY MOHATh CHEUM(UKY H3yyaeMoro marepuaia, a B
KOHEYHOM HUTOI€ — MAaKCUMaJIbHO IIOJJHO M Ka4€CTBEHHO €ro OCBOMTh. B mepByro ouepenb
CTYIEHT JOJDKEH OCO3HATh NpEAHA3HAUYCHHUE METOIWYECKUX MAaTepUaNIOB: CTPYKTYpPY, LEIH U
3ajaun. [l 3TOro OH 3HAKOMMTCS ¢ MpeaMOyJIoW, OIVIaBIEHHEM METOJWYECKUX MaTepuasos,
rOBOpsl MHa4de, OCYILIECTBIIIET IEPBUYHOE 3HAKOMCTBO C HHMM. B pasgene, NOCBSIIEHHOM
METOAVYECKUM PEKOMEHAAIMAM [0 U3YYEHUIO JUCLUIUIMHBIL, IPHUBOIATCS COBETHI 110
IUTAHUPOBAHMIO M OPraHU3aluu HEOOXOIMMOTO JUI U3yYEHUs AUCUUIUIUHBI BpEMEHH, OITUCAHNE
MIOCNIEA0BATENbHOCTH  JEUCTBUM  CTyJeHTa  («CLIEHApUil  M3y4YeHHs]  JUCLUIUIMHBIDY),
peKOMeHaluu 1o padoTe ¢ JIUTepaTypol, COBETHl MO MOJArOTOBKE K 3K3aMEHY U Pa3bsiCHEHHUs
M0 TMOBOJMY pabOThI C TECTOBOW CHUCTEMOW Kypca W HaJl JOMAIlIHUMH 33JaHUsSMU. B memom
JaHHbIE METOJMUYECKHE PEKOMEHJAlMd CHOCOOHBI OOJEerYuTh U3y4YeHHE CTYJICHTaMHU
JUCLMIUIMHBL M TIOMOYb YCIIEIIHO cJaThb »JK3aMeH. B paszmene, conepsamieMm yuyeOHO-
METOIMYECKUE MAaTepHaIIbl TUCLHUILUIMHBI, COAECPKAHUE TPAKTUYECKHUX 3aHATUH 110 JUCLUILINHE.

PexomeHnganum mo caMocToOATE/ILHOM padoTe CTyJeHTOB
Ha camocrositensayto pabory crynentoB no aucuurmimHe b1.0.33.01 «MartemaTtukay
BbIHOCATCA cnegytouine Tembl:

Ne Tema Bonpocsl, BeiHOCHMBIe Ha CPC Ounan | 3aounan
n/n ¢dopma ¢opma
1 DJeMeHTHI TeOpHn MeTprdeckoe IpOCTPaHCTBO. 0. KP o
MHOXECTB ’
2 Martpunp! u onpenenurenu | OnpefenuTeny MaTPUIL U UX CBOHCTBA. O, KP O
3 CucteMbl TUHEHHBIX Pewenue CJIY meronom XKopnana-I'aycca. 0. KP o
YPaBHEHUH ’
4 Bexkrops! Ha TuiockocT U B | 1. JlecTBUsI HaJl BEKTOPaMHU.
MPOCTPAHCTBE 2. Pa3zmepHOCTP U 6a3uC BEKTOPHOTO
MIPOCTPAHCTBA.
3. EBKINA0OBO NPOCTPAHCTBO, €T0 CBOMCTBA. O, kP 0
[IpuMeHeHHe BEKTOPHOTO U CMEIIAHHOTO
IPOU3BEICHUS BEKTOPOB.
5 KomruiexcHble uncina 1. AnreOpanyeckas popma KOMIUIEKCHOTO
yycina. JledcTBUs HajJ KOMIUIEKCHBIMU YUCIIAMH,
3aMMCaHHBIMU B anreOpandeckoit popme.
Pewienue ypaBHeHuid.
2. Tpuronomerpuueckas popMa KOMIIIIEKCHOTO 0. KP 0
yucina. JlelicTBUs HaJl KOMIJIEKCHBIMH YUCIIaMU, ’
3alMCaHHbIMU B TPUTOHOMETpUYIECKOH (opme.
3. Tloka3zatenbHas (hopMa KOMIUIEKCHOTO YUCIIA.
JlecTBUS HaJl KOMIUJIEKCHBIMU YHCIIAMH,
3aMMCaHHBIMU B ITOKA3aTEIbHON (opMe.
6 OnemeHnTsl aHamuTHYeckoil | 1. KpuBbie Broporo mopsaka. 0. KP o
TEOMETPUH. 2. YpaBHEeHHE NOBEPXHOCTHU B IPOCTPAHCTBE. ’
7 OyHKIUU OAHOU 1. HempepbsiBHOCTH (DyHKIIUH.
[IEPEMEHHOMI 2. Touku pa3psiBa. 0O, KP o
3. CsoiicTBa HENPEPHIBHOW (DYHKIIHH.
8 JuddepennmanpHoe nc- 1. OcnoBHBIE TEOpeMBI AU HEepEeHITHATEHOTO
yHuciIeHne GyHKIUN OqHOM HMCYMCIIEHHS.
1 HECKOJIbKHX ITepeMEH- 2. Acumnrotsl rpaduka GpyHKINH.
HBIX. 3. Tlonstue QyHKIIMH HECKOIBKHUX ITEPEMEHHBIX. 0. KP 0
4. YacTtHble IPOU3BOAHBIE IEPBOrO U MOPSIKA ’
(YHKIIMH HECKOJIBKUX TTEPEMEHHBIX.
5. Tlonuslit quddeperunan GyHKIUN
HECKOJIbKUX EePEMEHHBIX.
9 WHTerpanpHOe HeUnce- 1. CpoiicTBa HEONPEAEICHHOTO HHTETPAIA. 0O, KP 0




HUE. 2. Croco0bl BEIYHCICHUS HEONPEACTICHHOTO
HMHTErpania.

[Tonsartue onpeneneHHOro UHTErpana.
CaoiicTBa OIpeAENIEHHOI0 HHTErpana.
BrrunciieHue miomaau miockon GUrypsl.
Brruncienne ooObema Tena BparieHus.
Briuncnenue npoiieHHOro myTH.

10 | Pagst 1. Pans Teiinopa u Makiiopena. Pa3noxenue
(yHKIHMI B CTETICHHBIC PSIJIBL.

2. PaznoxeHnue B psax MakiopeHa OCHOBHBIX

N EWw

. O, KP
9JIEMEHTAPHBIX QyHKIMI.
3. IlpumMeHeHUE PSIOB B MPUOIIMKEHHBIX
BBIYHCIICHHSIX.
9 DyHKIMY HECKOIBKUAX 1. YCIOBHBIIA 9KCTPEMYM. 0. KP o
TIepEeMEHHBIX 2. Meron mHOXUTeneH Jlarpamxa. ’
10 | duddepenmmansasie ypas- | 1. duddepernnansapie ypaBHeHUSA 1-T0
HEHUSL. nopsizika. CriocoObl pemeHns
muddepeHnInaNbHBIX YpaBHEHUH 1-T0 mopsiaka. 0. KP 0

2. Juddepenumansuble ypaBHEHHS 2-TO
TOPSIZIKA: TOMYCKAIOIINE NOHMKEHUE MOPSIIIKa,
JIUHEHHBIE C MOCTOSHHBIMH K03 punmenTamu.

HeorsemnembIM 371€MEHTOM y4eOHOTO IMpolecca sBISETCS caMOCTOsITeNbHas pabora
crynenra. Ilpu camocrosiTensHOl paboTe agocTUraercs KOHKPETHOE YCBOEHHE Y4eOHOTro
MaTepHuaia, pPa3BHBAIOTCS TEOPETUYECKHE CIIOCOOHOCTH, CTOJNb BaKHBIE JUIS COBPEMEHHOMN
MOJTOTOBKU CIEeUUATUCTOB. DOpPMBI CaAMOCTOATEIBHOW pabOThl CTYAECHTOB IO JAMCLHUIUIMHE:
HalMcaHue KOHCIIEKTOB, MOATOTOBKAa OTBETOB K BONpPOCAaM, HamucaHue pedeparoB, pelieHue
3aJ1a4, UCCieloBaTeNbcKas paboTa, BHITOJHEHHE KOHTPOJIBLHOU PaboThl.

3amaHus Ui CaMOCTOSITEIbHOM PabOThl BKIIOYAIOT B ce0sl KOMIUIEKC aHAIUTHYECKUX
3aJjlaHul, BBIMOJIHEHHWE KOTOPBIX IMperoiaraeT THIATeNbHOE H3yuyeHHEe HAyyHOW U y4eOHOM
JUTEPATyphl, MEPUOJUYECKHX HW3JaHUM, a TaKKe 3aKOHOJATEIbHBIX W HOPMAaTHUBHBIX
JOKYMEHTOB IMpeajaraeMelx B M. 7 «YdeOHas nuTepaTypa M pecypchl HH(GOPMaLUOHHO-
TEJIEKOMMYHUKAIIMOHHOH  cetn  «MHTepHeT»,  y4eOHO-MeToAnYecKoe obecrieueHue
CaMOCTOSITENIbHOM paboThl O0y4aromMxcss MO AUCHUIUIMHE». 3aJaHus MpPelOoCTaBISIOTCS Ha
IIPOBEPKY B [IEUATHOM BHJIE.

Pexomengauuu no padore ¢ JJureparypou

[Ipn m3yueHuun Kypca yuyeOHOW AMCHUILIMHBI 0CO0O€ BHHMaHHUE ClieyeT oOpaTHTh Ha
PEKOMEHIyeMYI0 OCHOBHYIO U JOIOJIHUTENIbHYIO JIUTEPATypy.

BaxHbIM 371EMEHTOM MOJATOTOBKU K CEMHHAPY SIBISIETCS TIIyOOKOE M3YYeHHE OCHOBHOU U
HOHOJ’IHHTGJ’IBHOﬁ JIUTECPATYPBhI, peKOMeHHOBaHHOﬁ M0 TEMC 3aHATHSA, 4 TAKKC MEPBOMCTOYHUKOB.
[Ipu 3TOM MONE3HO NPOYUTAHHYIO JIUTEPATYPY 3aKOHCIEKTUPOBaTh. KOHCIIEKT TOJIKEH OTBEYaTh
TpEM Tpe6OBaHI/I$IMZ OBITH COACPKATCIIBHBIM, I10 BO3MOXHOCTH KpPaTKUM W IIPaBUIJIBHO
0 OpMIICHHBIM.

CopepxaTenbHBIM €T0 CIeAyeT CUYMTAaTh B TOM CIyyae, €CJId OH MepeaaeT BCE OCHOBHBIE
MBICJIM aBTOPOB B IIEJIOCTHOM BHJE. WM3II0KUTH TEKCT KpaTKO — 3TO 3HAUUT MepenaTh
coJiepKaHUE KHHTH, CTaThU B 3HAYMTEIILHOW Mepe cBoMMH cioBamu. [lpum 3TOoM cremyer
MIPHUIEPKUBATHCS TIpaBUJIa - 3allMCBIBATh MBICTH aBTOpa pabOThl JIUIIL MOCIE TOTO, KaK OHA
XOpOoIIO TOoHATa. B TakoM citydae mocTaBieHHas 1eyib OyneT JocTurHyTta. [{utupoBaTts aBTOpOB
M3y4aeMbIX paboT (C 00sS3aTeNbHON CCHUIKOM HA MCTOYHHUK) CIEIyeT B TeX CIyYasX, €CIU HaJ0
3aMyChIBaTh OYEHb BaKHOE OIPEJICTICHUE WIH TOJI0KEeHHE, 0000IIAIOIH BHIBO/.

Baxxno u BHentHee oopMieHHE KOHCIIEKTa. B ero Hauane Hajo ykazaTh TEMY CEMUHApa,
AaTy HallMCaHWs, Ha3BaHUs JIMTCPATYPHBIX HCTOUYHHUKOB, KOTOPBIC 6y21}’T 3aKOHCIICKTUPOBAHBI.
I'my6Goxkasi camocrosiTenbHas paboTa HaJ HUIMH 00€CIIEYHT YCIEIIHOE YCBOCHHE U3ydaeMOi
AUCIIUITIIINHBI.



OmuuM U3  BWOXKHEWIIUX CPEICTB CEPhE3HOTO  OBJAJACHHUS TEOpPUEH  SBIsETCS
KOHCneKmuposanue nepeoucmo4HuKos.

JJist cocTaBiieHUs] KOHCIIEKTa PEKOMEHTYeTCsl CHaJajia MPOYNTaTh padOTy HEIUKOM, YTOOBI
YSICHUTB €€ 00Ul CMBICT U copepkanue. [Ipr 3ToM MOKHO c/ieniaTh IOMETKH O €€ CTPYKType, 00
OCHOBHBIX TOJOXEHUSX, BBIBOJAX, HAJI0 CTapaTbCsi OTJIMYATh B TEKCT€ OCHOBHOE OT
BTOPOCTETNIEHHOT0, BHIBOJIBI OT apIyMEHTOB U JI0Ka3aTeNbCTB. ECiM ecTh HeMOHITHBIE CIIOBA, HAJIO
B DHIIUKIIONICITYECKOM CJIOBape HAWTH, UTO 3TO CIOBO 0003HAYaeT. 3aKOHYMB uTeHHE (Taparpada,
IJIaBbl, CTaThM) HANO 3aJaTh cebe BOMPOCHl Takoro poja: B uem rmaBHas mbicib? KakoBbl
OCHOBHBIE 3BEHbSl JI0OKazareiabcTBa ee? YUTo BbITEKaeT M3 yTBepkAeHHM aBtopa? Kak 3To
COTJIACYEeTCsI C TeM, UTO YK€ 3HaeTe O MPOUYUTAHHOM M3 IPYTUX UCTOYHUKOB?

SIlcHOCTP W OTUETIMBOCTH  BOCHPHSITHS TEKCTa 3aBUCUT OT MHOTOro:  OT
COCPEIOTOYEHHOCTH CTYyJEeHTa, OT TEXHUKHW UTEHHs, OT HAaCTOMYMBOCTH, OT SPKOCTH
BOOOpaKEHUsI, OT TEXHUKU (PUKCHUPOBAHUS MPOYUTAHHOTO, HAKOHEII, OT IPYIUINH — OOIIeH U B
KOHKPETHO paccMaTpuBaeMoii mpoodieme.

Pe3ynbraToM nepBOHAYAIBHOTO YTEHHUS JIOJKEH ObITh IPOCTON HIaH meKcma u 4uemkoe
npeocmaenienue 0 HEACHBIX Mecmax, OTMeueHHbIX B KkHure. [locie mnpeaBapuTENIbHOTO
O3HAKOMJICHUS, TIPU MOBTOPHOM YTCHHUU CIICIYET @bl0eUmb OCHOGHbIE MBIC/IU A6mopa N UX
pa3BUTHE B MPOU3BEACHUU, OOpAaTUTh BHHUMAaHHE Ha OOOCHOBAHME OTIENBHBIX MOJOXKEHUH, Ha
MeTONbI W (OpMBI JIOKa3aTelIbCTBA, Hamboyee spKue MNpuUMepbl. B Xxome 3Toi paboThI
OKOHYATENIbHO OTOMpaeTcsl Marepual Ui 3alliCy U OIpelessieTcsl €€ BUI: MJIaH, Me3UCHl,
KOHCheKm.

[Inan 5T0 KpaTKHii, MOCIENOBATENbHBIN MEPEYeHb OCHOBHBIX MBICIEH aBTOpa. 3amuch
MPOYMUTAHHOTO B BHUJIE TE3MCOB — ATO BBISBJICHHE M 3aIlMCh OMOPHBIX MBICIEH TeKkcTa. PazHuiia
MEX1y MJIAHOM U Te3UCaMH 3aKJII0YaeTcs B CIEAYIOIIEeM: B IUIAHE MBICTh Ha3bIBaeTCs (CTaBb
BCEIJ/Ia BOMPOC: O 4YeM TOBOpHTCA?), B Te3ucax — (opMmynupyercs — (4TO UMEHHO 00 ITOM
roBopurca?). 3amuch OMOPHBIX MBICIAEH TeKCcTa BakKHA, HO TOJHOTO TMPEACTaBICHHUS O
MPOYMTAHHOM Ha OCHOBAaHUHU MOJOOHOM 3alMCH HE COCTaBHUIIb. Ba)kHO OCMBICIUTDH, KaK aBTOP
JIOKa3bIBa€T CBOIO MBICIb, KaK yOEXIaeT B HMCTUHHOCTH CBOMX BBIBOJIOB. Tak BO3HHKAaET
koHcriekT. dopma 3amucu, Kak Mbl YK€ OTMETHIIM, YCIOXKHSETCS B 3aBUCUMOCTH OT IIeJIeH
paboTHI: TUIaH — O YeM?; Te3UCHI — O YeM? YTO UMEHHO?; KOHCIIEKT — O YeM? 4TO UIMEHHO? Kak?

KoHcniekT — 3TO KpaTkoe MOCienoBaTeIbHOe H3JI0KEeHUe cojaepxanusi. OCHOBY €ro
COCTaBJSET IUIaH, TE3UChl M BBIMHCKU. HeZoCTaTKu KOHCMEKTHPOBAHUSA: MHOTOCIOBHE,
LIUTUPOBAHUE HE OCHOBHBIX, & CBSI3YIOIIMX MBICIEH, CTPEMIICHHE COXPAHUTH CTHIIMCTUYECKYIO
CBSI3aHHOCTH TEKCTa B yIiepO ero Jorudeckoit crporiHoctu. [Ipuctynarh K KOHCIIEKTHPOBAHUIO
HEOOXOAMMO TOTJa, KOT/Ia CJIOXKHWJIMCh HaBBIKM COCTABJICHHS 3allUCH B BHUJE Pa3BEPHYTOTO
MOIPOOHOTO IJIaHAa.

dopma 3anmucH MPU KOHCIICKTHPOBAHUM TPeOyeT 0cOO0T0 BHUMAHUS: BAXKHO, YTOOBI
COOCTBEHHBIE YTBEPKJICHUS, PA3MBILUICHUS HaJ MPOYUTAHHBIM, YETKO OTAEISUIUCH MPHU 3aMHCH.
Pa3zymHee BBIHOCHTH CBOM MOMETKHM Ha IIUPOKWE TOJIs, 3aMMChIBATh HA HUX JIOMOJIHUTEIbHBIE
CIpaBOYHbIE JaHHBIE, IOMOTAIOIINE YCBOCHHUIO TEKCTa (J1aTa COOBITHS, YIIOMSHYTOTO aBTOPAMU;
CBEJICHUs O JIMIIe, HA3BAaHHOM B KHHUTE; TOUHOE COJIepKaHue TepMUHa). Eciu KoHCTIeKTUpyeTcs
TEKCT BHYIIMTEIHLHOTO 00beMa, HE0OXOJMMO YKa3bIBaTh CTPAHUIIBI KHUTH, KOTOPHIE OXBAThHIBAET
Ta WU UHAs 4acTh KOHCIIEKTA.

Jlns ynoOcTBa MONIb30BaHMS CBOMMH 3alHCSIMH Ba)KHO O3arJIaBUTh KPYMHBIE YacTH
KOHCIIEKTa, TMOJYEepKHUBasi 3acon06ku. Cieayer TMOMHUTh O HA3HAYEHUU KPACHOM CTPOKH,
CTPEMUThCS K 4eTKON rpaduke 3amuced — ycTynamu, KOJOHKaMmH. M3nmarate TilaBHbIE MBICIH
aBTOpa W UX CHCTEMY apryMEHTOB HEOOXOAMMO IPEHMYIICCTBEHHO CBOWMH CIIOBaMH,
nepepabarbiBas TakuM o0Opa3oM HH(OpPMAIMIO,— TaK MPOXOIUT YSCHEHHE €€ CyTH. MBICTb,
(dpasbl, MOHSITHIE B KOHTEKCTE, MOTYT IIPHOOpECTH OoJIee MPOCTpaHHOE U3IoKeHUe B 3anmucu. Ho
TEKCT OpHUTMHANa CBEPTHIBAETCS, U CTYJIEHT, OTpadaThiBas JIOTUYECKOE MBIIUICHUE, YUUTCS
BBIJICTISITh TJIABHOE M 0000INATh OJHOTUITHBIC CYXKICHHS, OJHOpoaHBIE (akTel. Kpome Toro,
Jienasi 3aryicy CBOMMH CJI0OBaMH, 0000111as1, CTYACHT YUYUTCS MTUCbMEHHON peywu.



3HaHue 06H1€I>i CTpaTeTuu YTCHUA, TCXHUKH COCTABJICHUC IIJIaHA U TC3UCOB ONPCACIIACT U
TCXHOJIOTUIO KOHCIICKTUPOBAHUWA:

° BHMMATEJIbHO YUTATh TEKCT, OIMYTHO OTMEYasi HEMOHATHBIE MECTa, HE3HAKOMbIE TEPMHHbI
W NIOHATHSA. Boinucams na nonisa 3HaUeHUe OTMEUECHHBIX TOHATHI.

° Mpyd  TEPBOM YTCHUU TEKCTa HEOOXOJMMO COCTAaBHTh €TI0  HPOCHOU  HlaH,
MOCJIEA0BATEIbHBIN IEPEUCHb OCHOBHBIX MBICJIEN aBTOpA.

° MpU TIOBTOPHOM YTCHHHM TEKCTa BBIICIATH CUCHIEMY O0O0KA3AmeabCmeé OCHOBHBIX
MOJIO’KEHUH pabOTHI aBTOPA.

° 3aKTIOYUTENBHBIA 3Tan paboThl ¢ TEKCTOM COCTOUT B OCMBICJICHUU paHEe OTMEUYECHHBIX
MECT M UX KPaTKOW MOCIIEI0BATEIbHOM 3aMKCH.

° MIPU KOHCMIEKTUPOBAHUU HYKHO CTPEMUTHCS GbIPA3UML MBIC/Ib AGMOPA C6OUMU CIOBAMU,
3TO MOMOTAET 00JIee TITyOOKOMY YCBOEHHIO TEKCTA.

° B paMKax pabOThl HaJ MEPBOMCTOYHUKOM BaKEH yMEINbI omoop yumam. HeoOxoammo

VYUTHIBaTh, HACKOJIBKO SIPKO, OPHTHHAIBHO, C)KAaTO W3JI0XKEHAa MBICTh. lluTHpoBaTth
HEOOXOJIMMO Te CYXKICHHUS, Ha KOTOpPHIC BIIOCICICTBHM BO3MOXKHA CChIJIKA KakK Ha
ABTOPUTETHOE M3JI0KEHUE MHEHUSI, BEIBOJIA TIO TOMY I HHOMY BOIIPOCY.
KoHcniekTupoBats 1enecoo0pa3Ho He Ha OTICITFHOM JIUCTE, a B OOIIeH TeTpaay Ha OJJHOM
ctpanunie ymcra. OOOpOTHast CTOpOHA JIUCTA MOXET OBbITh HCIOJIb30BaHA YIS JIOTIOJTHEHUH,
HEOOXOJMMOCTh KOTOPBIX BBIACHHTCS B naibHeWmieM. [Ipu KOHCIEKTHPOBAHWUHW JIUTEPATYPHI
CIIEyeT OCTaBUTh IIMPOKHUE TIOJIS, YTOOBI 3amucaTh Ha HUX IUIaH KOHCIEKTa. [1omst MoryT OBITh
UCIIOJIb30BAHBI TAKXKE JUTS 3AIMCH CBOMX 3aMEUaHHM, JOTIOJIHEHHH, BOIIPOCOB. [Ipu BeICTYIUICHHA
HA CEMHUHApPE CTYJIEHT MOXET IIOJIb30BaThCS CBOMM KOHCIIEKTOM JUIS  ITUTUPOBAHUS
MIEPBOUCTOYHUKA. Bce oOydarommecs BHUMATEIBHO CIYIIAIOT BBICTYIUICHUSI OJJHOTPYIITHUKOB,
OTMEYAIOT CTIOPHBIC WJIH OIMMOOYHBIC TIOJIOKECHUS B HUX, BHOCST TIOMPABKH, TPEACTABIISIFOT CBOH
penieHus 1 000CHOBaHHUS 00CYKIa€MbIX TIPOOJIEM.
B xoHIle ceMuHapa, Kor/ia rpernojaBaTellb MOABOTUT HTOTH 3aHSTHSI, CTYICHTHI C YIETOM
PEKOMEHIAlMi TIPETNoAaBaTeNss U BHICTYIUICHUH COKYPCHUKOB JIOTIONHSIOT WJIM WUCIIPABJISIOT
CBOM KOHCIIEKTHI.

PexomMeHgaluM M0 U3YYEeHHIO METOAUYECKUX MATEPHAJIOB

Meroanueckue Marepuaiabl MO JUCHUIUIMHE TIO3BOJIAIOT CTYJACHTY ONTHUMAaJIbHBIM
o0pa3oM OpraHu30BaTh MPOIECC U3YyUEHHS JAHHOM AUCUUIUIMHBL. MeToanyecKkrue MaTepuaibl Mo
JTUCIHIUTAHE TPU3BaHBI MMOMOYhL CTYICHTY TOHSTH CHENU(UKY H3y4aeMOoro Marepuaia, a B
KOHEYHOM HUTOre — MaKCHMaJbHO IOJHO M Ka4eCTBEHHO €ro OCBOUTh. B mepByro oudepenb
CTYJIGHT JIOJDKEH OCO3HATh MpEJHa3HAYeHUE METOAMYECKHUX MaTepHalIOB: CTPYKTYpY, LU U
3agaun. J{Jis 3TOro OH 3HAKOMHTCS C MpeaMOyJIol, OrJIaBIieHHEM METOJAMYECKUX MaTepuasosB,
rOBOpsI MHA4e, OCYUIECTBJISET IMEPBUYHOE 3HAKOMCTBO C HUM. B pasnene, MOCBSIIEHHOM
METOJIMYECKUM PEKOMEHIAIUSAM [0 W3YYCHHIO JTUCIHUIUIMHBL, TPUBOASTCS COBETHI 11O
TUTAHUPOBAHHIO Y OPTAHU3AIMHA HEOOXOUMOTO IS U3YUYCHHSI TUCIUTUTHHBI BPEMEHH, OMTUCAHKE
MOCNEOBATEIbHOCTH  JEGUCTBUH  CTyIOeHTa  («CLEHapHil  M3Y4YeHHs]  JTUCIUILIMHBDY),
PEKOMEHJIAIUU 10 padoTe C JIUTEPaTypOH, COBETHI MO MOJATOTOBKE K 3K3aMEHY U Pa3bsICHEHUS
M0 TMOBOAY paboOThl C TECTOBOM CHUCTEMOW Kypca W HaJl JOMAlIHUMU 3aJaHusMU. B 1emom
JaHHBIE METOJIWYCCKHE PEKOMEHIAIMM CIOCOOHBI  OOJEr4uTh W3YyYCHHUE CTYyJICHTaAMHU
JUCHMIUTMHBL M TIOMOYb YCIIIIHO cJaTh OJK3aMeH. B paszmene, conepskarieMm y4ueOHO-
METOANYECKUE MaTepUalibl TUCHUILIMHBI, COACPKaHUE MPAKTUYECKUX 3aHATUM MO JTUCIUILIUHE,
CJIOBaph OCHOBHBIX TEPMUHOB TUCIUTINHBL.

PexoMengauuu AJ1si MOATOTOBKY K 3a4eTy / 3a4eTy € OLleHKOM
[Tpu moaroTroBke K 3a4eTy / 3a4eTy C OLIEHKOM CTYJEHT BHHMATEIBbHO MPOCMATPUBACT
BOIIPOCHI, MPETyCMOTPEHHbIE paldodyeil MporpaMMoil, U 3HAKOMHUTHCS C PEKOMEHJIOBAHHOMU



OCHOBHOW JsuTepaTypoii. OCHOBOW /I CHAauyd H5K3aMEHAa CTYJCHTOM SBJISIETCS H3yUYCHHE
KOHCIIEKTOB JIEKIIMH, TPOCIYIIaHHBIX B TEUEHHUE cemecTpa, HHpopmanus, MOoTyuyeHHas B
pe3yJbTaTe CaMOCTOSTEIBHON pabOTHl B TEUEHUE CEMECTpa.



7. YueOHas 1uTepaTrypa u pecypchbl HHPOPMALMOHHO-TeJIeKOMMYHMKAIIMOHHOM CeTH
«HHTEepHETY, YUeOHO-MeTOAMYECKOe 00ecedeHrne CAMOCTOSATeIbHOH padoThI
00y4aromuxcs Mo JUCHHUILINHE (MOAYJII0)

7.1. OcHoBHAas1 IUTEpaTYypa

1.  Anukun C.A. MaTtematuka Juisi SKOHOMUCTOB [DJIEKTpOHHBIN pecypc]|: yueOHoe mocoome/
Anukud C.A., HuxonoB O.U., MenBeneBa M.A.— DJEKTPOH. TEKCTOBBIE TaHHBIC.—
ExatepunOypr: Ypansckuii ¢enepansusiii yausepcuter, ObC ACB, 2014.— 73 c.—
Pexxum noctyma: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»

2. AnwukuH.C.A. MareMaTuka JJisi 3KOHOMHUCTOB [DJNEKTPOHHBIN pecypc]: yueOHoe mocoome/
AnukuH.C.A., HukonoB.O.N., MenseneBa.M.A.— DIJEKTPOH. TEKCTOBBIE TaHHBIC.—
ExatepunOypr: Ypansckuii ¢enepansusiii yausepcuter, ObC ACB, 2014.— 73 c.—
Pexxum noctyma: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»

3.  Bpicmas marematuka JIjsi SJKOHOMHUCTOB [DJIEKTPOHHBIN pecypc]: yu4eOHUK JUIS CTYAEHTOB
BY30B, 00ydYarommuxcsi mo skoHoMuueckuM crenuanbHocTssM/ H.III. Kpemep [n ap.].—
OnektpoH. TekctoBble nanubie.— M.: IOHUTU-IAHA, 2017.— 481 c— Pexum
nocryna: http://www.iprbookshop.ru/74953.html.— DbC «IPRbooks»

4.  Beicmas MaTeMaTHKa ISl SKOHOMHUCTOB [DNEKTPOHHBIN pecypc]|: y4eOHHUK IS CTYIEHTOB
BY30B, 00ydYaromuxcsi mo skoHoMuueckuM crenuanbHocTssM/ H.III. Kpemep [n ap.].—
OnektpoH. TekctoBble nanHbie.— M.: IOHUTU-IAHA, 2017.— 481 c— Pexum
nocrtyna: http://www.iprbookshop.ru/74953.html.— DbC «IPRbooks»

5.  Boicmas matemaTHKa JUIsl SKOHOMHUYecKoro OakanaBpuara B 3 4. Yacte 1 : y4eOHUK U
MPaKTUKYM I akajeMudeckoro Oakanaspuata / mop pen. H. L. Kpemepa. — 5-e u3zn.,
nepepad. u momn. — M. : U3marensctBo FOpaiit, 2019. — 276 c¢. — (Cepus : bakanasp.
AKaTeMHYECKU Kypc). — ISBN 978-5-534-05820-8. —
www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186

6.  Beicmas matemaTuka I dKOHOMHYECKoro OakanaBpuarta B 3 4. Yacth | : yueOHUK H
NPaKTUKYM JJIs1 akajgemuueckoro Oakanaspuara / mox pea. H. III. Kpemepa. — 5-e u3m.,
nepepad. u mon. — M. : UznmatensctBo FOpaiit, 2019. — 276 ¢. — (Cepus : bakanasp.
AxagemMudeckuit Kypc). — ISBN 978-5-534-05820-8. —
www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.

7.  llonoB, A.M. Bricmias maTteMaTHKa A HKOHOMHCTOB: YYEOHHUK W MPAKTUKYM JJIs
npukiagHoro OakanaBpuara / A. M. Ilomnos, B. H. Cotaukos; no pea. A. M. Ilomosa — 2
u31., nepepad. u pom. — M. : U3garensctBo FOpaiit, 2014. — 566 c. https://biblio-online.ru/
book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

8. IlomoB, A.M. Beicmas maremaTuka s 5KOHOMHCTOB: Y4YEOHMK M TPAKTHUKYM JUIS
npukiaagHoro OakamaBpuara / A. M. Ilonos, B. H. Cotaukos; no pexa. A. M. Ilomosa — 2
u31., nepepad. u nom. — M. : U3garensctBo FOpaiit, 2014. — 566 c. https://biblio-online.ru/
book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

6.2. lonoJTHUTEILHAA JIUTEPATypa

1. Unsuna B. A., Kypkuna A.B. Bricmas matemartuka: yueOnuk. — M.:Ilpocnekr; U3n-Bo
MI'V,2012r.
2. KacpanoB B. H. PykoBoACTBO K peLIeHUIO 3a/1a4 110 BBICIIEH MareMaTuke: y4el. mocooue. —
M.: FOpaiit, 2011 1.
[MMunager B. C. Beicmas matemaruka: y4e0. mocodue s 6akanaBpos. —M.: FOpaiit, 2013 r.

4. Kyzneno b.T. MaTtemaTtuka [7eKTpOHHBINA pecypc]: y4eOHHUK ISl CTYyACHTOB BY30B. — M.—
719 c., OHUTU-AHA, 2012 r.
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5. Bepesuna H.A. Breicmias MmaTemaTrka [ DJIeKTpOHHEIH pecypc]: yuebHoe ocodue. — Caparos.
— 159 c., Hayunas xuwura, 2012 r.

7.3. Y4yeOHO-MeTOAMYECKOE O0ecTeueHHe CAMOCTOSITeIbHOIH padoThl

1.  CononoBuukoB, A.C. babGaiinie B.A., bpaunos A.B. Maremaruka B skoHomuke. Y.1.
Jluneitnas anrebpa, aHaIWTHYeCKass TeOMETpUS M JIMHEWHOE MpPOrpaMMHUpPOBaHUE.
[DnexTponHbIii pecypc]: YueOuuku. — M. — 384 ¢. — ®unancel u ctaructuka, 2011, Pexum
noctyma: http://e.lanbook.com/book/5363.

2. ComonosuukoB, A.C. babaiine B.A. BbpaumnoB A.B. Maremarnka B 3KoHOMHUKe. Y.2.
MaremaTtnueckuii aHam3. [DNEKTPOHHBIN pecypc]: YueOnuku. — M. —560 ¢. — duHaAHCH 1
craructuka, 201 1. Pexxum moctyna: http://e.lanbook.com/book/5364.

7.4. HopmaTiBHBIE PABOBbIE JOKYMEHTbI
7.5. UuTepHeT-pecypchbl

7.6. UHBIEe HCTOYHHKH



8. MarepunanbHo-TexHHYeckas 0a3a, HH(PpOpPMaLMOHHbIE TEXHOJIOTHH, IPOTrPAMMHOE
obecreyeHre ¥ HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

MaTepI/IaJ'II)HO-TeXHI/ILIeCKOC obOecrieueHue JUCHUIINIMHBIBKIIIOYACT B ceOs:

° JIEKIIMOHHBIE ayAUTOPUH, OOOPYIOBAaHHBIE BHICONPOCKIIMOHHBIM OO0OpPYAOBaHUEM TSI
MpPE3eHTAlUN, CPEACTBAMU 3BYKOBOCIPOU3BEACHHUS, SKPAHOM;
° MOMEMICHHS ISl TIPOBEACHUS CEMUHAPCKUX M TPAKTUYECKUX 3aHATHH, 000pYyIOBaHHBIE

y4eOHOI MeOenbio;

JucuuninuHa Jo/kKHa OBITh MOJJEpKaHAa COOTBETCTBYIOIIMMHU JIMLEH3UMOHHBIMU
IPOrPaMMHBIMU IPOAYKTaMH.

[IporpamMmMHbIe cpeacTBa obecreyeH s y4eOHOro nporecca JOMKHbI BKIIOYATh:

J IIPOTrpaMMbl NIPE3EHTALMOHHON IpauKHy;
J TEKCTOBbIE U TAOIUYHBIE PEAAKTOPHI.

By3 obecneunBaeT kaxa0ro oOydaromerocs pabouuM MECTOM B KOMITBIOTEPHOM Kilacce
B COOTBETCTBUH € 00BEMOM H3y4aeMbIX TUCIMILIMH, OOecIedrBaeT BBIXO/ B ceTh MIHTEpHeT.

Ilomemenuss Ui caMOCTOSITEIbHOM pPAa0OTBl 00YYAIOLUXCABKIOYAIOT —CIIETYHOIIYIO
OCHAIIEHHOCTh:  CTOJIbl  AyJAUTOpPHBIE, CTYyJbs, [JOCKM ayJUTOPHBIE, KOMIIBIOTEPHl C
MOJIKJIFOUEHUEM K JIOKAJIbHOW CEeTH MHCTUTYTA (BKJIIOYasi IPaBOBbIE cUCTEMbI) U MIHTepHeT.

Jns  u3ydeHuss  y4yeOHOW  TUCHMIUIMHBI — MCIIOJIB3YIOTCS  aBTOMAaTU3MPOBAaHHAs
Ooubimoreynass WHPOpPMAIMOHHAS CHUCTEMa H  DIJIEKTPOHHBIE OWOIMOTEYHBIE CHCTEMBI:
«YHuBepcurerckass ~ 6ubmuoreka  ONLINE»,  «OnexkTpoHHO-OMOMMOTeYHass  cucTteMa
m3narensctBa  JIAHb», «OnexktpoHHO-OnMONMMOTEeYHast cucreMa wu3garenbcTBa  «tOpaiy,
«OnexkTpoHHO-Oubanoreunass cucrema [PRbooksy,«Hayunas snexkTpoHHas  OubianoTexa
eLIBRARY» u ap.
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1. BOHPOCBI K 3a4€Ty 1 3a4Y€Ty € OLIEHKOH Mo JUcHUILINHE «MaTeMaTHKAa»

Bonpocsl k 3auety (1 cemectp)

S

* N

10.

11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Marpuiibl U 1eUCTBUA HaJ HUMU.

Onpenenureny U UX CBOKWCTBA.

DneMeHTapHbIe TpeoOpa3oBaHus MaTpull. PaHr MaTpHIIbL.

CucremMbl TUHENHBIX YPABHEHUI, OCHOBHBIE OIPE/IEIICHUS.

Teopema Kponekepa-Kanemimu.

HccnenoBanue u pelieHUE CUCTEM JIMHEMHBIX YPAaBHEHUW C MOMOLIBIO ONPEAECITUTENCH.
®opmynsl Kpamepa.

Pemenune cucrtemM TUHEHHBIX YPaBHEHUH ¢ TOMOIIBI0 OOPAaTHON MaTPHIIBI.

Pemienue cuctem JMHEHHBIX YpaBHEHU MeToI0M ["aycca.

BexTopsl. OcHoBHbIE NOHsATHA. [Ipoekius BeKTopa Ha BEKTOp U €€ CBOMCTBA. JInHeliHbIe
ONepalny HaJl BEKTOPAMHU.

[TpsimoyronbHast cucTteMa KOOpAMHAT Ha IJIOCKOCTH M B IpocTpaHcTBe. PasnokeHue
BeKTopa 1o 6asucy. KoopauHaTtel BeKTOpa.

JleiicTBUs HaJ BEKTOpaMH B KOOpJMHATaX, HAMpPaBJISAIOLINE KOCUHYChI BekTopa. CBolicTBa
HaIPaBJISIOIINX KOCUHYCOB.

CkansipHO€ TPOM3BEJECHUE BEKTOPOB M €r0 CBOWMCTBA. YCJIOBHE NEPIEHIUKYJISIPHOCTU
BEKTOPOB.

BexTopHoe nmpon3BeieHne BEKTOPOB U €r0 CBOWCTBA. Y CJIOBUE KOJUIMHEAPHOCTU BEKTOPOB.
['eomeTpuyeckuil CMbICT BEKTOPHOTO MPOU3BEACHMUS.

CMeliaHHOE IPOM3BENEHUE BEKTOPOB M €ro CBOMCTBA. YCJIOBHE KOMILJIAHAPHOCTHU
BEKTOPOB.

I'eomeTpryeCKUil CMBICT CMEIIAHHOTO TPOU3BEACHUS.

[Tonsitue 06 n-mepHoMm BekTope. Omnepanuu Haja n-MepHbBIMU BekTopamu. [loHsiTHEe 00 n-
MEPHOM IPOCTPAHCTBE.

JIuneliHas 3aBUCMMOCTD U HE3aBUCUMOCTb BEKTOPOB. bazuc n-MepHOro npocTpaHcTBa.
CrniocoOpl 3a1aHus NpsIMOM Ha MIIOCKOCTU. OCHOBHBIE YpaBHEHMS.

B3auMHoe pacnosnoxeHue NpsiMbIX Ha MIIOCKOCTH.

Kpussie BToporo nopsaka. OxkpyskHocTs. Dmurc. ['unepbona. [Tapabdomna.

CniocoOslI 3a1anus IpsiIMO B ipocTpaHcTBe. OCHOBHBIE YpaBHEHHUSL.

B3aumHoe pacnonoxeHue nNpsiMpIx B IPOCTPAHCTBE.

O6miee ypaBHeHHE IIIOCKOCTH. OcoObIe citydan (HETIOTHbIC YPaBHEHU).

HopmanbsHoe ypaBHEHUE TII0CKOCTH. PaccTosiHUE OT TOUKH J10 MJIOCKOCTH.

B3auMHoe pacnosnoxeHue MmI0CKOCTEN B IPOCTPAHCTBE.

B3aumHoe pacnonoxeHue NpsiMon 1 INIOCKOCTH B IPOCTPAHCTBE.

KoMmnekcHble yncna, 1eiCTBUS HAaJl HUMH.

Pemenne anrebpandeckux ypaBHEHHH Ha MHO)KECTBE KOMIUIEKCHBIX YHCEIL.

Paznuunbie popMbl KOMITIEKCHOTO YHMCIIA U ICUCTBUS HAJl HUMHU.

Bonpocsl k 3auety ¢ oueHkoi (2 cemecTp)

1.
2.

NowvkEwWw

Oynknusa. O6nacTs onpenenenus GpyHkuud. CrocoOs! 3a1anus GyHKITUH.

CpoiictBa (yHKIMH (YETHOCTb, HEUETHOCTh, MEPUOTUYHOCTH, BO3pAcTaHUE, yObIBaHHE,
MOHOTOHHOCTB ).

[Tpenen GpyHkmu.

OMHOCTOPOHHUE TIPEIEIbl (PYHKIIUH.

OcHOBHBIE TEOPEMBI O IIpeeax.

beckoneuyHo Ooublive n OeCKOHEYHO Masibie GyHKIUU. X cBOMCTBA.

OKBHBaJICHTHBIE OECKOHEYHO Majble (yHKUMHU. Teopema 00 SKBUBAICHTHBIX OCCKOHEYHO
MaJIbIX.



o o0

1.
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.

IlepBb1il 3aMeuaTenbHbIN npeaen. Bropoil 3aMeuaTenbHbIi Ipee.

HenpepbIBHOCTh (PyHKIIMM B TOUKE M HA OTPE3KE.

[Tpupamenne aprymeHTa u npupaiieHue (GyHKIHA. BTopoe ompeneneHue HENpepbIBHOM
GyHKIHH.

Touku pa3pbiBa QYHKIUN U UX KJIacCUPUKAIHSL.

CBoiicTBa HEMPEPBIBHBIX (PYHKITUH.

[TonsiTne mpou3BOAHON (PYHKITHH.

Huddepenunpyemoctsb byHKIMM. Cas3p MEXIY HENPEPBIBHOCTHIO "
TuQepeHIPYEMOCTHIO.

OcHoBHbIe npaBuiIa AudGepeHIrpoBaHusL.

CrnoxHas QyHKIHS U €€ TPOU3BO/IHAS.

[Tpon3sBoHas pyHKIUH, 33 JaHHON HESBHO.

[Tonsitne muddepennmana GyHKINHA U €T0 TEOMETPUUECKUI CMBICTT.

[Tpon3BoHbIE (YHKINHU BBICIIUX MOPSAIKOB.

['eomMeTpUyecKrii CMBICT MPOU3BOMHONW. YpaBHEHHE KacaTelbHOH K rpaduky (yHKIHU.
VYpaBHEHHE HOPMAIH K rpaduKy QyHKIUH.

IIpaBuno Jlonurass.

Teopema 0 HanOoJbIIEM ¥ HAUMEHbIIEM 3HaYEHUAX (PYHKIIUHM HA OTPE3Ke.

Okcrpemymbl  pyHKimu. HeoOxomumoe ©  JIOCTaTOYHOE YCJIOBHE CYIIECTBOBAHHS
JKCTpeMyMa B Touke. [Ipu3Haku MOHOTOHHOCTH (DYyHKITHH.

Touku nepern6a. Heobxoanmoe u T0CTaTOYHOE YCIOBUE CYIIECTBOBAaHUS TOUEK Meperuoa.
ITpu3HaKy BBIMYKJIOCTH U BOTHYTOCTH KPUBOM.

Acumnrotsl rpaduka ¢pyHknuu. HakoHHBIE U BEpTHKAILHBIE aCHMITTOTHI.

OO6m1as cxema uccnenoBaHus QyHKIMU U IOCTpOEHUE rpaduka.

[TepBooOpa3Has u HeompenenEHHbIM nHTerpan. CBOICTBa HEOIPENEICHHOIO HMHTErpaa.
Tabnuua uHTErpaos.

OCHOBHBIE METO/IbI UHTETPUPOBAHUS.

WHTerpupoBaHue palvoHaIbHBIX alreOpandeckux Apooeil.

HHTerpupoBaHue TpPUrOHOMETPUUECKHUX (DYHKIUH.

Onpenenéunblii uHTErpai. CBONCTBA ONpeIeIEHHOTO HHTErpaa.

Brrancnenue onpenenéaroro uatTerpana no Gopmyne Herorona-Jlehioaua.

[TpunoxeHus: onpeneaEéHHbBIX HHTETPAJIOB.

OyHKIUN IBYX TNepeMeHHbIX. [loHsATHE O MHOXEeCTBe (IMHHM) YpOBHS (DYHKIMH JBYX
NIEPEMEHHBIX.

YacTtHble poU3BOJHBIE U YacTHBIE Auddepernnansl. ['eomerprueckas 1 SKOHOMUYECKast
MHTEPIIPETALNS YACTHBIX TPOU3BOIHBIX.

Teopema 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX TPOU3BOIHBIX.

[TpounzBoanas no Hanpasienuto. ['pagunent OHII.

YpaBHEHHE KacaTeIbHON IIJIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH.

[Tonsatne nuddepeHUaNbHOTO ypaBHEHHs, MOPSIOK, OOUMHA BUA, O0Ilee M YacTHOE
pemenust. 3anaya Komm.

Juddepenunanbupie ypaBHeHHs 1-ro nopsiaka. MeTobl UX peleHHus.
Juddepennnanbapie  ypaBHEHHsT 2-TO TOpsKa, OCHOBHBIE ompenenenus. OOmee u
YaCTHOE PEUICHMs], UX TeOMETpUIecKast MHTepnperanus. 3agada Komm.
Juddepennnanbabie ypaBHEHHS 2-T'0 TOPSIKA, JOMYCKAIOIINE TOHMKEHUE TTOPSIKA.
JluHeltHble OHOPOHBIE U (epeHIaTbHbIE YPABHEHUS 2-T0 MOPSJIKa C MOCTOSIHHBIMU
K02 unmeHTamu.

[Tonsatne uucinoBoro psnpa. HeoOXxonumblii NpU3HAK CXOAMMOCTH YHCIOBOTO psAjaa H
CJIEICTBUE U3 HETO.

["apmonnueckuii psa. Psag reomeTpudeckoil Iporpeccum.

[Tpusnaku cpaBuenwus. [Tpusnak Jamambepa. [puznaku Komrm.

3Hakouepenyomuecs psaabl. Teopema JleitoHuna.
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48. AOcoioTHas ¥ YCIOBHAsI CXOJIUMOCTb.

49. OO6nacTh CXOAUMOCTH (PYHKITMOHAIBHOTO PsIA.

50. Ormpenenenue CTENEHHOTO psija.

51. HWHrepBan u paguyc CXOJUMOCTH CTETICHHOTO pA/a.
52. MHccnenoBaHue CTENIEHHOTO psAJa HA CXOUMOCTb.

53. Panw Teitnmopa u MakiopeHa. Paznoskenrne QyHKIUI B CTETICHHBIE PSIIBL.
54. Pasnoxenue B psa MakiiopeHa OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

55. IlpumeHenwue psaOB B MPUOIMKEHHBIX BHIYUCICHUSIX.

2. TecToBbIe MaTEpHAJIbI

Bonpocbl AnA TectMpoBaHuA

2 -1 3
1. Onpenenurens | 4 7 5 | paBeH
-6 3 -9
1. —120 2.8 3.0 4. -3
310
2. Onpenemurens (0 2 3 | pasen
0 0 4
1. 0 2. 9 3. 24 4. 12
O -3 o
3. Onpenenurens (2 O — 2| paBeH HyJI0 NpuU k, paBHOM
k 4 2
1. 2 2. -3 3.0 4. 2
10 5 7 =2
4. Nansl matpuntel A= 0 3|y B=|—-3 4 | Torgamarpunia C = 4 —2B umeeT BUJ ...
-2 1 0 5
—4 9 3 7 13 12 4,
-2 -9 -2 -4 -4 -3 [ 5 -1 3]
2 =2 1 2
5. Jlanst matpunet A=|3 0 =3 |y B=|—1| Tornawmarpuna C = 4-B umeer BUj
4 -1 2 3
5 9
1. | —3 2. |—3 3. (5 15 15) 4. (2 0 15)
13 15
6. [Ipon3BeneHne MaTpuIl ¢ pa3MEpPHOCTIMHU 2 X m U 2k X 3 BO3MOXKHO 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. Ecmu (X,,Y,) — pellieHne cucTeMbl THHEHHBIX ypaBHEHHT x4 y=4’ TO X, + ), paBHO...
a.2 0.1 B. 3 r. 4
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8. IMpousBoaHas GpyHKIUKH Y = sin(2x - 1) MMeEeT BH/I. ..
a. 2xcos(2x—1) 6. —sin(x—1) B. 2cos(2x—1) r. —2cos(2x—1)
9. MHOXeCTBO MepBooGpasHbxX GyHkimH f(x) =2e’ uMeer BHAL. ..

1 2
a._3e3x+c 6.§€3X+C B.Ze3x+C r‘§e3x+c

10. Ha uncnioBoii npsiMoit JaHa TO4kKa X = 0,8 . Torma ee «E-OKPECTHOCTBHIO» MOXKET SIBJIATHCS

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

Ol

11. JlaHsl BeKTOpHl d =27 +k , b =i — 27,

= axb . Torma MOIynb BEKTOpa C paBeH. .. ...
a. 4 6.3 B.5

r.0

12. Ha BekTOopax @ =2i —3j +k ; b =4 ; & = —2j + 3k , Kak Ha CTOPOHAX, TIOCTPOEHA
nupamua. Torga ee 00beM paBeH. ..
a. 4 6.2 B. 8 r.24

2
13. Moayns rpaguenTa GyHKIUNA Z = —x7 B Touke A( —2; 2) paBeH ...

a.3 6. V3 B. /17 r. /5
14. O0uee pemenne qudhepeHINaTLHOTO YpaBHEHUS ¥ = €’ +5 HMeeT BUJ ...
a. 0. B I.

1 1 1
y=§e3x+5x+C y=§e3x+%xz+C1x+C2 y=e +x* +Cx+C, y=§e3x+%x2+x

2 3

2 1 -1
15. daner matpunsr A4 2[1 0 3j u B=—-2 1 | Cymma 31eMEeHTOB MaTpulbl BA,
1 —1

PacCIOJIOKEHHBIX HA €€ TIIaBHOW [MaroHalld, PaBHa ...
1. 1 2. -1 3. 2 4. =2

2

16. 3nauenune npenena lim—;
=2 x° -5x+6

1. 2 2. -2 3. -4 4. 4

paBHO

6x° +2x° -1

17. 3gauenue npenena lim aBHO
pei o0 4x? +4x° +17 P
a. 1,5 0.—1,5 B. 0,5 r.—0,5

18. HeonpeneneHHbIi MHTErpa I(2x3 —3x+1)dx papen ...

a.
4 2 4 2 4
4 x" 3x xT X 3x

xt 3x? R +x+C B. ——+x+C T.
5 +2x+C 2 2 2 2 2

2
-——+x+C
2

4

o 3x’dx
19. HeonpeneneHHbI HHTETpa I ——— paBeH
cos” x
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3
a. 3tgx* +C 0. 4tgx* +C B. Ztgx4 +C r. tgx* +C

5
20. OnpeeeHHbIi HHTErPal _f (2x — 3)dx pasen ...
1

a. 11 0.12 B. 13 r. 14

3
X
21. OnpeeneHnplii MHTErpall | ————=dX paBeH
P P '!.\/3x2 -2 P

LS 5 2 4
6 . B.3 F.3

1
2
22. O0miee pemieHne JUHEHHOTO OTHOPOIHOTO AU depeHITNaTLHOTO YPAaBHEHHS BTOPOTO
nopsaaka y"—4y'+4y =0 umeer Burg ...
T.
a. y=C, +C,e™ 6.y=C,y™ +C,e" B. y=""(C, + C,x) o
y=44 2 y 1Y 2 y=y I 2 y=y2(C, +C,x)
23. Oynkuus y =kx* + 7x gensercs pemenueM 1 PpepeHIHaTLHOTO ypaBHEHUS V' — L0253,
X

Torna 3nauenue k paBHoO ...

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
. 2x% 4 2x7 -1
25. 3navenue npezena lim—; < paBHO
=0 S5x” —=9x" +17
2 5 2 2 2
a. —— .= B. — r. ——
5 o 5 9
! y _ 3 x
26. YpaBHEHUEe y ——=Xx"€  sBIAETCH ...
X
a. I epeHIHaTbHbM 0. OIHOPOIHBIM B. JUHEHHBIM I. muddepeHnanbHBIM
QG hepeHITuaIbHbIM UG hepeHITnaTbHBIM ypaBHEHHUEM C
YpaBHEHHEM TPETHETO
HopsKa ypaBHEHHEM MIEPBOTO yYpaBHEHHEM NEPBOTO  PA3ACIAIOMINMHCS
nopsiika nopsiKa MepEMEHHBIMU

27. [Nanbl Toukn A(—2; 7) u B( 6; — 1). Torga koopauHaThl cepeuHbl 0Tpe3ka AB paBHBI ...
a.(3;-2) 0.(3;2) B.(2;3) r.(—2;3)

28. lanbl Touku A( —2; 8) u B( 7; — 1). Torna koopaunatsl Touku C, nensieit orpe3ok AB B
OTHOIIIEHUU 2 : 1, paBHHI ...

a.(4;2) 0.(—-2;-2) B.(2;3) r.(—2;-3)

29. ana npsimasi 3x +4y —12 =0 Ee ypaBHEeHHE B OTpe3Kax paBHO ...
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X Y Xy X Xy X _ Xy
L A 6. = +2 =1 AR A AR
12712 43 37 VR
30. YrnoBoit koadunpeHt npsimoii 3x —4y —12 =0 pageH ...
L3 o 4 4 3
$ T2 -3 B. 3 ro
31. lpsimbie 5x—4y—3=0 y kx—8y +3 =0 napanienabHbl pU k, PABHOM ...
a.— 10 0. 10 B. 5 r.—5
2 =2 1
32. Marpumia A=|3 O —3 | He uMeeT OOPATHOM MpH k, paBHOM ...
4 k 2
a.2 0.-2 B.— 4 r. 4
33. IlpousBoaHas pyHkuuu f(x) = (2x* —5)° umeer BUL...
2 6. 5(2x° —5)* B. 60(2x° —5)* r. 30x*(2x° —5)*

10x*(2x* —5)*

34. YrnoBoii ko3 UIKEHT KacaTelIbHOM, MPOBeIeHHOM K rpaguky GyHKuun f(x)=2x> —5xB

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

35. Bropas npousBoaHast GpyHknuu Jf (x) =sin 2x umeer BHII. ..
a. —sin2x 6. 2cos2x B. —2sin 2x r. —4sin2x

36. Jlanst Toukn A( —2; 7) u B( 6; 1). Torna anuna orpe3ka AB paBHa ...
a. 10 6.11 B.9 r. 8

2 2

37. JlaHo ypaBHEHHE THIIEPOOIIBI f—6 - yT = 1. Torna paccTosiHEEe MeXy ee OKycaMu paBHO

a. \/s 6. 24/5 B. 4+/5 r.3
38. IIpsimpie 5x—4y—3=0 y kx -8y +3 =0 mepneHANKYISIPHBI IPHU k, PABHOM ...
32 32 4 4
a. — 6. —— B. — r. ——
5 5 5 5
N 37 . .
39. KoopauHATBI TOYKH, CHMMETPHIHON TOuKe <4 3;—7 (3a1aHHOI B MOJISIPHOM CHCTEME

KOOpI[I/IHaT) OTHOCHUTCIIBHO HOHﬂpHOFO I10JIrOCAa, paBHBI e
3 3 37 T
B| 3,2~ Bl =3~ Bl =3 Bl 37
& [ 4 j 0 [ 4 j s [ 4 j g [ 4J

40. Jlnuna cymMMbl BekTopoB @ = (3;—5;8) u b = (—1;1;—4) paBHa ...
a. 36 0.6 B. 10 r.5

3. OTKpbITHIE 3aJaHUSA

63



10.

11.

12.

13.

14.

15.

16.

17.

18.

o -3 o

Ompenenurens |2 O — 2| paBeH HYJIIO NPH k, PaBHOM ...
k 4 2

2x+y=3

Ecmu (X,,),) — pellieHne cUCTEMb! TUHEHHBIX YpaBHEHHIA { TO X, + ), paBHO

3x+y=4"

[MpousBoaHast GyHKIUH Y = Sin(2x - 1) AMEET BUL ...
MHOKeCTBO IepBo06pasHbIX GyHKIHHE f(x) =2e’" umMeeT BHL ...

Ha Bektopax a@=2i —3j+k; b=4j; ¢=-27+3k, Kak Ha CTOPOHAX, MOCTPOEHA
nupamuza. Torma ee 00beM paBeH ...

2
Monynb rpaguenTa QyHKIUN Z = —x7 B Touke A( —2; 2) paBeH ...

O61ee pemenue aupGepeHIuanILHOr0 ypaBHeHus " = e™ +5 uMeeT BUJ ...

2

3Hauenue npezena lim

PaBHO ...
x—>2 X

2_5x+6

Hanbt Touku A( —2; 8) u B( 7; — 1). Torga koopaunarsl Touku C, aensmieit otpe3ok AB B
OTHOIIIEHUH 2 : 1, paBHHI ...

2 2

X y B
JlaHO ypaBHEHHE THUIEPOOIIBI 6 4 - 1. Torna paccrosiHue MeXay ee pokycamMu paBHO

. 6x7+2x7 -1
3HaueHue npezena lim

aBHO ...
o 4x? +14x° +17 P

[TpousBenenue MaTpuIl ¢ pa3MepHOCTAMU 2 X 3m u 2k x 3 BO3MOXKHO IPH ...

Bropas npousBognas GpyHKmu f(x) = sin® X ©Meer BUI ...

Heomnpenenenusiii nHTEerpa _f(3x * —5x? + 4)dx papeH ...

2 =2 1
Marpuma 4 =3 4 Lk | He uMeeT 0OpaTHOM MpH k, PABHOM ...
4 10 -7
x> —16

3HaueHue npezaena lim

— ———— PaBHO...
> xT +5x+4

[Mpoussoanas pyukiuu f(x) =In(4x —7) umeer Bup ...

Heonpenesnennsiii nuuterpan | x* sin x’dx pagen ...
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19. VYrnoBoit  KOXQUIMEHT  KacaTeIbHOM, TMpoOBeACHHOW K  rpaduky  (yHKIHA

f(x)=3x> —5x> BTouke X, =—1, paBen ...

3
x
20. OnpefeneHHbIi HHTErpan | ————=dX paBeH ...
‘!. \3x* =2

21. Bropas npousBojaHas Gpyukmuu f(x) =sin 2x umeer BUL ...

22. HeomnpeneneHHblil HHTErpal jx * cos x’dx paseH ...

5 -3 4
23. Onpepenurens |k 7  —2{ =22 npu k, paBHOM ...
5 4 2

24. Bropas npoussoanas Gpynkmun Jf (x) = In(2x —3) umeer Bux ...

25.  MHuoxecTBO mepBoobpasHbix Gynkimu f(x) =2e’" umeer Buf ...

5
26. OrmpeneneHHbIN HHTETPa I(Zx — 3)dx paseH ...
1

-+ 23y = 5.

27. Ecmu (X,,Y,) — pelleHne CHCTEMBI TMHEHHBIX YPABHEHHH {5 v =% — s, TO X, + Y,

PaBHoO ...

28.  Janmsl Bektopsl @ = (—1:3;4) u b = (1;2;—2) . Torga ;uIMHA BEKTOpa & =2G — b paBHA

10 5 7 -2
29. Hanel matpumel A= O 3| u B=|-3 4 | Torma marpuna C =B—-24 wumeer
-2 1 0 5

BUT ...

. 2x%+3x7 -1
30. 3naueHue npezena lim al al

aBHO ...
o 5x2 +12x° +17 P

4. Ki1104Hu K OleHOYHbIM MaTepuajiamM

4.1. TecToBbie MaTepHUabl
OTBeTbl:

1 2 3 4 5 6 7 8 9 (10|11 (12|13 (14| 15|16 | 17 |18 | 19| 20

B B r a §) §) a B r §) §) a r ) a B a 0 B 0

21 (22123 |24 | 25|26 |27 2829|3031 |32(33|34|35]|36|37]|38]|39]40

r B r a r B B a 9] r §) B r 0 r a B §) r 3]

4.2. OTKpBITHIC 3aTaHUS
OTtBeTsI:

1 -2 16

W
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2 2 17 4
4x =7
3 2cos(2x—1) 18 —%cosx3+C
4 %es"+C 19 -21
5 4 20 4
3
6 NE] 21 —4sin2x
7 y=ée3x+§x2+C1x+C2 22 —sinx’ +C
8 —4 23 1
9 (—2:,-2) 24 4
(2x —3)?
1
0 4'\/§ 25 ge3x+c
3
11 3 26 12
7
12 m=2,k=3 27 3
13 2cos 2x 28 545
14 355 0 i 29 13 —12
5 3 -3 =2
4 3
15 3 30 1
6
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