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JTUCLMIUIMHBI», JTOLUEHT, K. nea. Hayk O.A. 3axaposa.

Metoauyeckue yka3aHUsS IO OCBOCHHMIO AUCHUILIMHBI «Matematuka». WHCTUTYT
texHosioru# (punuan) II'TY B r. Boarogoncke, 2025 r.

B Meroamdeckux ykazaHHUSX COACPKUTCS OMHUCAHUE JEATEIIBHOCTH 00YyYalomerocs B
X0JIe OCBOCHHUSI JUCIUIUIMHBI, B TOM YHCJIE, IPOBEACHUS Pa3IUYHBIX BUIAOB yUE€OHBIX
3aHSITUMN, BBIMIOJHEHUS CAMOCTOSATEIIbHON pabOThI, a TAKKE UCTIOIB3YEMbIM B Y4EOHOM
mpoiecce TEXHUYECKUM  CpelicTBaM, HWH(POPMAIIMOHHO-KOMMYHUKAIITMOHHBIM U
00pa3oBaTEIbLHBIM TEXHOJIOTHSIM.

[Ipeqnaznaueno myist oOywaromuxcs Bcex ¢GopM O00ydeHUs TI0 HaIpaBJIECHUIO

noaroroBku 37.03.01 Tlcuxonoruss HampaBieHHOCTh Ilcuxomorust oOpa3oBaHus



Conepxanue
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Meroanueckue peKOMEHIAUH 110 MOATOTOBKE JTOKJIAA K YCTHOMY OIIPOCY. .. .venueennneanneennnn.
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[lepeueHp OCHOBHOI U JIOTIOJIHUTENBHON y4eOHOM JINTEPATYpPbl, HEOOXOAUMOM AJIst

OCBOEHUS JUCLUILIIMHBI



Beenenue

HensiMu 0cBOEHUS TUCHUILTUHBI «MaTemMaTHuKay SIBJISIETCS] TEOPETUUECKOE U
MPAKTUYECKOE U3yYCHUE 00YUAIOIIMMUCS OCHOBHBIX MOHSITUM U METOOB JINHEWHOU anreOpsl U
MaTeMaTHYECKOTO aHaJIN3a U TEOPUH BeposiTHOCTEH. OCBOCHHE HHCTPYMEHTAPUS U
MaTEeMaTHYEeCKUX METOJIOB JIUISl PEIICHUS 33]1a4, BOZHUKAIOIIHUX B TIPOQECCHOHATBHOU cdepe
JeSITeILHOCTH, 00eCIeYeHHe HayIHOU 0a3bl, HEOOXOIUMOM ISl €CTECTBCHHOHAYYHOU M
npodecCHOHAIBHOM MOATOTOBKH OyIylux 0akaaaBpoB, CIIOCOOHBIX BBIITOJIHATE BCE BUIBI
podecCHOHABHOM IeATEIIBHOCTH, MPEAYCMOTPEHHBIC JIs1 JAHHOTO HaIPaBICHHUS,
(hopMHpOBaHHE MAaTEMATHIECKON COCTABIISIONICH 0OMEKYIbTYPHBIX U TIPO(HECCHOHATBHBIX
KOMIICTSHITUM.

3amauyn

-BOCIIMTAHHUC KYJ'H)TypBI COBpeMeHHOFO MAaTEMATHYCCKOTI'O MBIIIIJICHUA,

'I/I3y‘-I€HI/I€ MaTEeMaTU4YCCKOTrO annapaTa, METOJ0OB MAaTEMAaTHUYCCKOI'0O aHaJIn3a nu MOI[CJ'II/IpOBaHI/IH,
TCOpCTI/I“IGCKOFO 158 BKCHCpI/IMeHTaHI)HOFO HUCCIICAOBaHUs, HpI/IMGHfICMBIX JJIs1 peIHCHI/Iﬂ
HpaKTI/I'-IeCKI/IX 3aaa4,;

'pa3BI/ITI/Ie JIOTUYECCKOT O U aJ'IFOpI/ITMI/I‘IeCKOFO MBbIIIJICHUA,

-CbOpMI/IpOBaHI/Ie Hpe}ICTaBJ'IeHI/ISI 0 pOJ'IH MAaTEMATHKN KaK MOIITHOTO CpeHCTBa pemeHI/m 3a1a4 B
HpaKTI/I'-IeCKOI\/II JACATCIIBHOCTH,

-HpI/IBI/ITI/Ie HAaBBIKOB HUCITIOJIB30BAHUS MATEMATHUYCCKUX MECTOJ0B 1 OCHOB MAaTECMAaTHUYCCKOT'O
MOJISTUPOBAHUS JIJIS1 PEIICHUSI PUKIIAIHBIX 3a/1a4 B MpodecCHOHAIBHOU cepe;

-BBIPA00OTKA HABBIKOB M YMCHHI CaMOCTOSTEIBHOTO PACITUPEHUS U YIITyOJICHUS
MaTeMaTHYEeCKUX 3HAHUH U MPOBEJICHUE MAaTEMAaTHICCKOTO aHAN3a 3a71a49 B TPO(HeCcCHOHATbHOM

chepe.



MeToanyeckue peKOMEHIAIUH 0 MOAr0TOBKE JOKJIA1a K YCTHOMY OIIpOCy

Hoknan siasiercss GOopMOM caMOCTOSITENbHOM pabOThl CTYIEHTA, OKJIAJ JOJKEH OBITh
BBIIIOJIHEH B [1€YAaTHOM BHJI€ U NPEACTABIIECH HA MPAKTUYECKOM 3aHSATUU B COOTBETCTBHUHU C
3asiBJIEHHON TeMmoH. Jlokiaa roToBUTCS MO CHOPMUPOBAHHOMY IPENOJaBaTENEM IEPEUHIO
TEM U1 YCTHOTO OIpOCa B paMKax CaMOCTOSITENIbHOIO H3Yy4eHHUs JUCUMIUIMHBL. Pabota
J0JKHA OBITH HAIMMCaHA MMOHATHBIM SI36IKOM M TEXHUYECKH MTPABHIIBHO O(opMIiIeHa.
Obwue mpebosanus Kk opopmuenuio 0ok1aoa.:
Oymara popmara A4;
TEKCT Habupaercs B pegakrope Word;
mpudt Texcra — Times New Roman, pazmep 14;
pasMep noJjeil: cieBa — 3 cm, cipasa — 1,5 cM, CHU3Y U CBEpXY — IO 2 CM;
MEKIyCTPOYHBIM HHTEPBAI — MOJYTOPHBIN;
OTCTYI TIEPBOI CTpOoKH abd3ama — 1,25 cm;
HyMepalus CTpaHUIll CKBO3HAas. TUTYIbHBIN JIUCT SBJISETCS NEPBOM cTpaHU1el (HOMEp He
ctaBuTcs). Homepa nocneayromux cTpaHul] IPOCTABIIAIOTCS B HUYKHEM MPaBOM YTy,

e  KaX[pli pa3esl peKOMEHIyeTCs HAUMHATh C HOBOM CTpaHUIIBI.

[IpuBonuMble B TeKCT€ ULUTAThl JOJDKHBI ObITh TOYHBIMH M HMMETh CCBUIKY Ha
MEPBOUCTOYHHUK (CM. HIKE TPEOOBAHHMS K IIUTHPOBAHHIO).

[Ipy  HEynOBIETBOPUTEIHLHOM  BBINOJHEHWH JOKiIaga (Tema HE pacKpbITa,
oOHapyXHBaeTcsl CyHIECTBEHHOE HENOHHMaHue MpoOjeMbl), OH BO3BpALIAETCsl CTYACHTY Ha
JI0pabOTKy ¢ yUeTOM 3aMeyYaHUil IIpenojaBaTes.

IIpu mnonarotoBke pAokiaza (GOPMUPYIOTCS HABBIKM pabOThl C JMTEpaTypoi, eé
LIUTUPOBAHUS W MPAaBUIBHOTO oQopmieHus paboTel. Takue HaBBIKM HEOOXOAMMBI M IpU
MOJIrOTOBKE KYpCOBO# pabOThI, BEIMYCKHOHM KBATM(DUKAITMOHHON pabOTHI.

Obwue mpebosanus K yumuposanuio

TexkcT nuTaThl 3aKiI0YaeTCsl B KaBbIYKU U IPUBOJUTCS B TOM rpammaTHueckoi gopme, B
KaKoOM OH J1aH B UCTOYHHKE, C COXPAaHEHUEM 0COOCHHOCTEH aBTOPCKOTO HAIMMCAHUSI.

[Ipy uMTHpOBaHMHU KaKJash LMTATa JIOJDKHA COMPOBOXKIATHCS CCHUIKOM Ha HCTOYHHK.
CchUIKM Ha JIUTEPATYpPy B TEKCTE pabOThI MPHUBOIATCS B KBAJIPATHBIX CKOOKax - [23, ¢. 95]. Ilpu
OJIHOBPEMEHHOM CChUIKE Ha HECKOJBKO JINTEPATYPHBIX UCTOUYHUKOB OHM MEPEUUCIISIOTCS depe3
TOYKY C 3alsiTOi, C COXpaHEHHEM IMOpsjAKa CJIeJOBaHUS B OOIIEeM MepeyHe JUTepaTyphl,
Hanpumep [6; 10; 12].

LIpumepvl bubIUOCPAPUUECKO20 ONnUCcaHUS TUmMepamypbl

Ecnu xaura umeer oonozo asmopa:

Scuunkas, B. P. CouunanpHoe BociMTaHKE B KJIacce : TeOpUs U METoJuKa : yuel. mocodue
/ B. P. Slcuuukas ; mox pen. A. B. Mynpuka. — M. : Akanemus, 2004. — 352 c.

Ecnu kHura mmeer IBYyX aBTOPOB, TO B Hauaje OMUCAHMS YKa3bIBAaeTCs MEPBBHIN aBTOD,
MIOCJIE 3arJIaBHsl YKa3bIBAIOTCS CBEACHUS U O TIEPBOM, U O BTOPOM aBTOPAX:

Hepkau, A. A. Axmeosnorus : yue0. mocodue / A.A. [epkau, B. I'. 3a3pikun. — CIIO. :
ITurep, 2003. — 256 c.

Ecnu xHura mMeer TpéX aBTOPOB, TO B HAdajo ONWCAHUS BBIHOCHTCS TEPBBIN aBTOD,
OCTaJIbHbIE€ aBTOPbI, BMECTE C MEPBBIM, EPEUNCIISAIOTCS MOCIIE 3arjaBus:

Kynunpeina, B.H. MexumynoctHoe oOmenue: ydeObnuk / B.H.Kynunema, H.B.
Kazapunosa, B.M. Iloromnsma. — CII0.: [Tutep, 2001. — 544 c.

Ecnu kHUTa MMeeT uemvipe u 6onee asmopos, TO TOCIE 3arjaBusl YKa3bIBAIOTCS TOJIBKO
MIEPBBIN aBTOP, Jajiee CISAYIOT CIIOBA «HU JIP.», 3aKIIOYCHHBIE B KBaJPaTHBIE CKOOKHU:

[Tegaroruka : yue6. mocobue / B. A. Cnacrénun [u ap.]. — 3-e uza. — M. : [llkomna-IIpecc,
2000. - 512 c.

Ecnu kHura sBisercss 4acThbi0 MHOTOTOMHOTO HW3JaHMs, TO YKa3bIBa€TCS KOJIMYECTBO




TOMOB (WJIH KHHT), U CCBIJIKA J€TIAeTCSl Ha TOT TOM, KOTOPBIH HCIIOJIb30BaH B paboTe. Hampumep:

Hewmos, P. C. Ilcuxomnorus : B 3 ku. Ku. 3 : IlcuxonuarHoctuka. Beenenue B HayuyHOE
MICUXOJIOTUYECKOE MCCIICIOBAaHHUE C JIeMeHTaMH MaremaTtnuyeckoi cratuctuku / P. C. Hemos. —
4-e nu3n. — M. : BJIAZIOC, 2001. — 640 c.

[IpumMep onucaHus IJ1aBbl U3 KHUTH

Xbemr, JI. UccnenoBanue u onenka B nicuxoJioruw jauaHocty / JI. Xeemr, [1. 3urmnep //
Teopust muanoctu / JI. Xwemnn, /1. 3urnep ; nep. C. Menenesckas, JI. Bukroposa. — CII6. : ITurep,
2001. —I'n. 2. — C. 56-104.

B cinyuae memamuueckoeo cbopHuka mpyoos ONUCAaHWE WMCTOYHUKA HAYMHACTCS C
3arjaBus, Jajiee MOCie KOCOM YepThl YKa3bIBAECTCS PENaKTOp (MM PENaKTOPbl), 1ajee ONUCAHNE
CBEJICHUI 00 M3/1aHNH, BBIXOJIHBIE JaHHbIE KaK B MpeablAylux ciaydasx. Hanpumep:

[Icuxonoruueckast Hayka B Poccun XX croznerus: mpoOieMbl TEOPUU U UCTOPUU / TIOJ
pea. A.B. bpynutnnckoro. — M.: U3natensctBo «HCTHTYT nicuxosiorun PAH», 1997. — 320 c.

Ecnu 3aenasue xnueu cocmoum u3 HecKonbKux npeonojceHuul, MEXAY KOTOPbIMU B
HCTOYHUKE MH(POpPMAIMU OTCYTCTBYIOT 3HAKU MPENHUHAHUSA, TO B ONHUCAHUU 3TU MPEATIOKEHUS
OTJIEJISIFOT IPYT OT Apyra TOYKOM:

Kponuk, A. A. Kayzomerpusa. MeTtoabsl camMONO3HaHUA, TMCUXOJAUATHOCTHUKA U
MICUXOTEPANUU B MICUXOJIOTUH ku3HeHHoro myTu / A. A. Kponuk, P. A. Axmepos. - M. : Cmbica,
2003. — 284 c.

WNHorpa kHHra uMeer BTOpOE, YyTOuHsoulee Ha3zBaHue. OHO Takke NPUBOAMUTCS B
OMHMCAHUU U OOBIYHO OTAENSETCS OT OCHOBHOTO JIBOETOUMEM U MULIETCS C MAJEHbKOW OYKBBI.
Hampuwmep:

[lepBun, JI. [Icuxonorus auuHoctu : Teopus u uccnenosanus / JI. Ilepsun, O. J{xoH ;
nep. ¢ anra. M. C. XKamkoubsH ; noa pen. B. C. Maryna. — M. : Acniekr IIpecc, 2001. — 607 c.

Oenpamrerd, J. WM. Ilcuxomorusi B3pOCIE€HUS : CTPYKTYPHO-COJEpKATEIbHbIC
XapaKTEPUCTHKHU MPOIIecca pa3BUTHUS JIMYHOCTH : u30panubie Tpynasl / JI. . @enpamreiin. — 2-¢
n3a. — M. : @muaTa, 2004, — 672 C.

CBeneHusi, OTHOCAIIMECS K 3arjaBUIO, COJEPXKalIyl0 HH(GOPMAIMIO, PaCKPBIBAIOIIYIO U
MOSICHSIONIYI0O OCHOBHOE€ 3arjlaBMe, CBEACHUS O BHJE, XKAHPE, HA3HAYCHUU IPOU3BEICHUS,
YKa3bIBAIOT Yepe3 TBOETOUYUE C MaJICHbKON OYKBBI:

Credanenko, T. I'. OTHONICHXOJIOTHS | YUEOHUK...

Asmopegepamvl _Oduccepmayuti u _duccepmayuy B CIHCKE IJUTEPATyphl MPUBOAATCA
CJIEYIOIIUM 00pa3oMm:

Kanaruna, T. A. Ilcuxonornueckas npoduaakTuka MpodhecCHoOHATBHOW JedopMalum
JIMYHOCTHU MPENoiaBaTess By3a : IMC. ... I-pa McuxoJ. Hayk. — TBeps, 2004. — 309 c.

CaBuenko, H. A. CwmbicioBble YCTAaHOBKM KaK KOMIIOHEHT MpPOoQecCHOHANIbHBIX
JMCTIO3UIIMM CTYIEHTOB-IICUXOJIOTOB : aBToped. auc. ... kaHa. ncuxoi. Hayk / H. A. CaBueHko.
— PocroB-u//1., 2008. — 16 c.

[Ipumep onucaHust cnpasoyHvLX MAMeEPUALO8:

CrpaBouHUK MpakTHieckoro ncuxosora : [lcuxorepanus / coct. C.JI. ConoBbéBa. — M. :
ACT ; CII6 : Coma, 2011. — 575 c.

Onucanue cmameti OCYIIECTBISIETCS CIEAYIOIINUM 00pa3oM:

cmamusl 00H020 asmopa u3 cOOpHUKA:

I'aBpunosa, I'.I". [IpoGneMbl HHBECTUPOBAHUSI B HETOCYAAPCTBEHHBIE TIEHCHOHHBIE (POHIBI
/ T.I'. T'aBpunoBa // CTpaTerus v TaKTUKa YIPaBICHUS MPEINPUIATAEM B EPEXOHON IKOHOMUKE
: MeaBY3. ¢0. Hayd. Tp. / BoarI'TVY ; mox pen. I'.C. Mep3nukunoit. — Boarorpan, 2006. — Beim.
13 - C. 273-279.

cmambvs 08YX aemopos u3 cOOPHUKA:

Epmounienko, U. U. IlpoGneMbl BHEApEHUs] MPUHIMIIOB CTPATErHUECKOTO IJIAaHWPOBAHUS
Ha TMpennpuaTusix B coBpeMeHHoM ympasineHuu / W. W. Epmonenxo, P. E. Hlyneman // X
PernonaneHas koH(epeHIHsT MOJIOJBIX HccienoBateneil Boxrorpanckoit obnactu, 8-11 HOsO6.
2005 r. / Boal'V [u nmp.]. — Boarorpaa, 2006. — Beim. 1. DxoHOMUKa U (PMHAHCHI : TE3HUCHI JOKIL.




—C. 218-219.

CmMamus Mpéex asmopos u3 cOOPHUKA:

Kpasnos, M. 0. Commosiorudeckuii acmekT MNpoOJieMbl TOpPSIKa B COBPEMEHHBIX
MEeXIUCIUIITUHAPHBIX uccnenoBanusx / M. FO Kpasnos, A. B. ConoBséBa, P. B. fAmenko //
AxTyanbHble POOIEMbl UCTOPHH, TEOPUU M TEXHOJIOTUU COLMAIBHON paboThI : cO. Hayd. CT. /
®I'0OY BIIO «HoBouepkacckas roc. menuopar. akauem.». — Hoouepkacck ; PocroB u / /1.,
2007. — Bpim. 9. — C. 114-118.

cmamus yemvlpéx u Oonee asmopos U3z cOOpHUKA:

Ocobennoctu 3abosneBanwii u TpaBM y croprcmeHoB / JLM. [lembsiHoBa [u ap.] //
3mopoBasi MOJIOJICKb — Oyayliee CTpaHbl! : marep. TOp. MEXBY3. Hayd.-mpakT. Koud., T.
Bonrononck, 28 amnp. 2011 r. / Bonrogouckuii nactutyt (punmana) KODY. - Boaromonck, 2012.
—C. 83-88.

Ccmamus 00H020 A8Mopa U3 HCYPHANA:

Kamkapos, A. II. [IpoGnemsr cemeiinoro urtenust / A. II. Kamkapos // Bocnuranue
IKOJIBHUKOB. -2012. - Ne 9. — C. 30-34.

cmamus 08YX asmopos U3 HCYpHALA:

Hukonaes, B. A. CymHocTh TpyJJOBOTO BOCIIUTaHUSI B COBPEMEHHBIX YyciIoBUsX / B. A.
Huxkonaes, B. A. lllomun // Tlegaroruka. — 2011. - Ne 6. — C. 51-57.

CMamus mpéx asmopos U3 HCYpHaLA:

Pomamxun, K. M. Marematuka B mnpoektax Haykoydenus / K. W. Pomamxun, I'. H.
AsepbsiHoBa, A. C. [Iponun // ConanbHo-TymManuTapHeie 3Hanus. — 2012, - Ne 3. — C. 135-144.

cmamusl 601ee MpéX asmopos U3 HCYypHAIa.

Kondeccuonanpupie 0COOCHHOCTH PEJIMTHMO3HON Bephl W MPEACTaBICHUN O ee
cormanbHbIX pyaknmsax / FO. A. I'aBpunos [u ap.] // Commonoruuecknii ucciensoanus. — 2005.
- No 6. — C. 46-56.

CMamus U3 2azemol.

l'onoBauég, B. [losr mmaTexoM KpaceH: o JoJrax Mo 3apruiaTe paOOTHHUKAM OFOKETHOM
ctepsl / B. T'onoBaués // Tpyn. — 2006. — 3 amp. — C. 2.

Lpumepul onucanus pecypca yoanreHno2o 0ocmyna:

Onektponnsiii katanor ['TIHTB Poccum [DOnektponnblii pecypc] : 0a3a gaHHBIX
COJICPXKHUT CBEJICHUS O BCEX BUIAX JIUT., noctymaromieit B ¢oua I'TIHTH Poccun. — DnekTpoH.
maH. (6 daino, 511 TeIC. 3ammceir). — M., [2009]. — Pexum gocryma

http://www.gpntb.ru/win/search/help/el-cat.html

OOpazoBaHue: UCCIIEAOBAHO B MUPE = OIM.IU [DIeKTpOHHBIN pecypc] : MeXayHap. Hayd.
nej. UHTEpHET-KypHaln ¢ OubnumoTexoil-muno3utapueM / moj marpoHaxem Poc. Axan.
Ob6pazoBanus; ['oc. Hayu. nen. 6-ku um. K.JI. Ymunckoro. — M. : OIM.RU, 2001. — Pexxum
noctymna : http://www.oim.ru.

Jloce, C. Kopnopatuusie cuctembl OLI1 : Mexay mpou3BOACTBOM M TEXHOJOTHEU
[DnexTponnsiit pecype] / C. Jloce. — 2006. — Pesxum nocryna : http://www.imag.ru/ID=622563

AxomnoBa, JK. Mcropusi BOSHUKHOBEHUS U MPABOBOIO PETYIUPOBAHUS TOBAPHBIX 3HAKOB
[Dnextponnsiit pecype] // [IpaBo u ympasnenue. XXI Bek. — 2008. — Ne 4. — Pexum nmocryma:
http://elibrary.ru/item.asp?id=16922586

Ecmu B paboTe HUTHPYIOTCS HECKOJBKO cTaTed M3 COOpHHMKA TPYIOB WU KypHala,

eIMHULIaMUA OMOTUOTparUecKoro OMHCaHUs SBISIOTCS KaXK[as W3 JTUX CTaTeil, a He Bech
COOPHUK WM JKypHAJI.
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1.
2.

TeMbl AOKJAA0B JAJdd YCTHOTO OIpoca
Ilonstue MaTpulbl, TUIIBI MATPHULL
Onepam/m C MaTpuuaMu (CJIO)KGHI/IG, YMHO>XCHHEC Ha YMCJIO, YMHOKCHHUC MATPHUIIbI HA

MaTpuily, TpaHCIOpTHpoBaHue MaTpuil). CBONCTBA onepanuii.

3. OmpenenuTeny MaTpull, UX CBOMCTBA.

4.  PaznoxeHue onpenenuTeis 1o 3JIeMeHTaM JII000H CTPOKH, CTOJIOLA.

5. OOparnas matpuna. Kputepwuii ee cymecTBoBanus u popMysa Ui BEIYUCICHUS.

6.  Cucremsl TuHEHHBIX anreOpanyeckux ypaBaenuii (CJIAY).

7. CoBMecTHbIE, HECOBMECTHbBIE, OTIpeieJIeHHbIe, HeonpeaeneHubie CJIAY.

8.  ®opmynsr Kpamepa st pemmenns CJIAY.

9.  Marpuunsiii meton pemenust CJIAY.

10. MwuHOpP MaTpPHUIIBI, paHT MATPHUIIHL.

11. DOnemeHTapHbIe IPe0Opa30BaHUs MATPULL, SKBUBAJIEHTHBIE MATPHUIIBI U UX PAHTH.

12. JluneliHO 3aBHCUMBIE, TMHEWHO HE3aBUCUMBIE CTPOKU MaTpHIlbl. Kpurepuii TuHeHOM
3aBUCHUMOCTH.

13. Kpurepwnii comectHocti CJIAY Kponekepa-Kamemmm.

14. Merox XKopnano-T'aycca pemenust CJIAY. bazucHbiit MUHOD, O0a3ucHbIE U CBOOOIHbIE
nepemennbie CJIAY.

15. Pemenne oqHOPOAHBIX cUCTeM JIMHEWHBIX ypaBHeHH (OCJIAY).

16. Kpurepwuii cyniectBoBanust HeTpuBHaIbHBIX pemeHnit OCJIAY.

17. ®ynpamenrtanbHas cucreMa pemenuit OCJIAY, oOuiee pemieHue.

18. Ilonsatue n-MepHOTO BEKTOPA, OTIEPAIIMH C BEKTOPAMH.

19. Jluneiinoe apudMeTHIECKOE BEKTOPHOE MPOCTPAHCTBO.

20. JluHeiiHO 3aBUCHMAas U HE3aBUCHUMAs CHUCTeMa BEKTOpoB. Kpurepuii muHelHOM

3aBHUCHUMOCTHU CUCTCMbI BEKTOPOB.

1.
2.

Bonpochl K 3k3aMeHy 10 JMCHHIJIMHE
[ToHsiTHE MATPUILIBI, TUITBI MATPUI]
Onepanuu ¢ MaTpuaMu (CI0KEHUE, YMHOKEHUE Ha YHCII0, YMHOKEHHE MaTPUIIbl Ha

MaTpHily, TpaHcopTHpoBaHue MaTpuil). CBONCTBA Oneparuii.

3. Onpenenurenu MaTpull, UX CBOMCTBA.

4.  Pa3znoxeHue onpeAeauTens 1o 3JIeMeHTaM JI000i cTpoKHU, CToJIoNA.

5. O6patnHas Matpuua. Kputepuii ee cymectBoBanus 1 GpopMyia Ui BEIYUCIECHUS.

6.  Cucremsbl nuHeHbIX anreOpanyeckux ypaBuenuii (CJIAY).

7. CoBMecTHbIE, HECOBMECTHBIE, OIpeieNieHHbIe, HeonpeaeneHnsie CJIAY.

8.  ®opmynsl Kpamepa ms pemenus CJIAY.

9.  Marpuunslit Mmeton pemenust CJIAY.

10. MuHOp MaTpPHIIBI, PAHT MAaTPHUIIBI.

11. DnemeHTapHble IPeoOpPa30BaHUA MaTPHLL, SKBUBAICHTHBIC MAaTPULIbl U UX PaHTU.

12. JluneliHO 3aBHCUMBIE, TUHEWHO HE3aBUCUMBIE CTPOKU MaTpHIbl. Kputepuit nuHeiHoi
3aBUCHUMOCTH.

13. Kpurepuii comectHoctu CJIAY Kponekepa-Kanemnu.

14. Merox Kopaano-T'aycca pemenus CJIAY. bazucHslit MuUHOD, Oa3ucHBIE 1 CBOOO/IHBIE
nepemennbie CJIAY.

15. PemieHue omHOPOAHBIX cucTeM IMHEHHBIX ypaBHeHHH (OCJIAY).

16. Kpurepuii cymiectBoBanus HeTpuBHaiIbHbBIX perieHnit OCJIAY.

17. ®ynaamentansHas cuctema pemennid OCJIAY, obuiee penieHue.

18. IlonsTue n-MepHOro BEKTOpa, OTEepaluy C BEKTOPaMHU.

19. Jluneiinoe apupMeTHIecKOe BEKTOPHOE MPOCTPAHCTBO.



20. JluneiiHo 3aBHCHMas M HE3aBUCUMAas CUCTeMa BEeKTOpoB. Kpurtepuil mmHeitHO I
3aBUCHUMOCTHU CHCTEMBI BEKTOPOB.

21. CymecTtBoBaHHe B Rn cucTeMbl n JTMHEHHO HE3aBUCHMBIX BeKTOpoB. basuc B Rn.

22. JluneiiHas 3aBUCHMOCTH B Rn m1000#i CHCTEMBI U3 M BEKTOPOB (m>n).

23. Kpurepuii 6a3zuca B Rn. Pa3znoxxenue Bekropa no 6a3ucy u ero eAMHCTBEHHOCTb.

24. CxanspHoe npousBeneHue B Rn, ero cBoiicTBa. JKOHOMUYECKUN M MEXaHUYECKUN CMBICIT
CKaJISIPHOTO IIPOU3BEICHMUS.

25. nN-MepHOE eBKJIMIOBO MPOCTPAHCTBO, MOAYIIb BEKTOPA, HAIIPABICHHE KOCHHYCHI BEKTOPA.

26. Ilpoekuus BEKTOpa Ha BEKTOP, OPTOTOHAIBHBIC, KOJUTMHEAPHBIE, KOMIUIAHAPHbIE
BEKTOPBIL.

27. BekTtop Kak HaIlpaBJIEHHBII OTPe30K. [lekapToB MpSIMOYTroIbHBIN 0a3uc U JeKapToBa
MPSIMOYTOJIbHAsI CUCTEMA KOOPAUHAT (J.11.C.K.).

28. Pammyc-BeKTOp TOYKH, KOOPIUHATHI TOUKHU B JI.II.C.K.

29. . BekropHoe nmpousBeneHue BEKTOpoB B E3, ero cBoiicTBa, MEXaHMYECKUI CMBICIT.

30. CwmemanHoe npousBeneHne BekTopos B E3, ero cBoiicTra.

31. VYcnoBus OpTOTOHATBLHOCTH, KOJUTMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB B E3.

32. TlonsTHe ypaBHEHUS T€OMETPHUECKOTO 00pa3a.

33. IlnockocTh, HOPMAIBHBIM BEKTOP II0cKocTH. OOIIee ypaBHEHHE TIIOCKOCTH U €T0
YacTHBIE CITy4yau.

34.  Yroa Mexy TUIOCKOCTSMH, YCIIOBHE MEPIIEHANKYISIPHOCTH U TApaJIeIbHOCTH
IJTOCKOCTEM, paCCTOSTHUE OT TOYKH JI0 TIockocTH. [Tnockocts B En, n>3.

35. Ilpsamas B E3, ee Hanpassiromuii Bektop. OOIIHE, KAHOHUYECKHE, ITApaMETPHUYECKHE
ypaBHEHUs NpAMOU. JIyd u oTpe3ok.

36.  VYron mexny npsmbiMu B E3. Tlepnienaukynsipabie, mapauiebHbIe, TIEpeceKaronuecs u
CKpelmBaronmecs npsimeie. Paccrosuue ot Touku 1o npsmoit B E3. Ilpsimas, myd 1 oTpe3ok B
En, n>3.

37.  Yroa Mexay NpsMoi U MJIOCKOCTbHIO, YCIOBUS MapaieIbHOCTH U NMEePHEeHIUKYIIPHOCTH
NPAMON ¥ TJIOCKOCTU. Touka rnepecedeHus NpsMON U MIIOCKOCTH, TPUHAJIEKHOCTD MPAMOM
MJIOCKOCTH.

38. Ilpsmas Ha TUIOCKOCTH, KaK YaCTHBIN CiIy4ai nmpsimMoi B E3 1 kak JTMHMS niepeceueHus
IJIOCKOCTH C IIIOCKOCThI0O OXVY.

39. VYpaBHeHHE NPSIMON Ha MJIOCKOCTH C YTIIOBBIM KO OUIIHECHTOM.

40. VYpaBHeHHE KpUBOM BTOPOTO MOPAJIKA, €ro MpeoOpazoBaHUE C MOMOIILIO TOBOPOTA U
napajuiesIbHOTO MepeHoca OCei KOOpAuHAT.

41. Dnnumnc, runep6oia, napadona. Oc CUMMETPHUH, LIEHTP, BEPIIUHBI, IKCIIEHTPUCUTET.
KaHnonuyeckue ypaBHEHUS U ypaBHEHUS CO CMEIICHHBIM IIEHTPOM.

42. MHOXeCTBO, ONEpallii C MHOKECTBAMH.

43. OyHKIMS OJTHOU MEPEeMEeHHOH, criocoObl 3aaHusl. OCHOBHBIE dJeMEHTapHbIE (DYHKIIUH,
ux rpaduxu. CrnoxHas QyHKIHUA.

44.  Tlpenen byukimu npu x [1x0 (x[10).

45. beckoHeyHO Manasi QyHKIIHS U €€ CBOWCTBA.

46. beckoHe4yHOo 6ouiblIas (PyHKLUSA, CBSA3b C OECKOHEYHO MaJIOM.

47. OcHOBHBIE TEOPEMBI O Mpeaenax GyHKINUU (KpUTEpUll CylLIeCTBOBAHUS Mpeiena,
€IMHCTBEHHOCTD, IIPeIeT CyMMBI, IPOU3BE/ICHNUS], YACTHOTO).

48. TlepBblii U BTOPOIl crielMaIbHbBIE IPEIEIIbI.

49. CpaBHeHue OECKOHEYHO MaNbIX (DYHKITUH.

50. OpnHocTOopoHHME MTpeaebl QYHKITHH.

51. HenpepbIBHOCTh (hyHKLIMHU B TOUKE, HA HHTEpBaie, OTpe3Kke. TOUKM pa3pbiBa U UX
KJIaccuukanus.

52.  OcHOBHbIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUAX (HEMPEPHIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (PYHKLIUHN, CIIOKHOW (DYHKLIUN).



53. CaoiicTBa QyHKIHI HENPEPHIBHBIX HA 3aMKHYTOM OTpe3Ke, a0COIOTHBIN 3KCTpEMyM
byHKIMH.

54. Tlpupamienue apryMeHTa u npupaiieHue GyHKIun. 3a1a4a 0 KacaTeIbHON K TUIOCKOH
KpUBOM.

55. IlpowusBoanas (HpyHKINH, €€ TEOMETPHUUECKUI U (PU3NUECKUN CMBICI. YpaBHEHUE
KacaTeJbHOW U HOPMAJIA K KPUBOM.

56. Temmn pocTta u AMACTHYHOCTH (PYHKITUH.

57. Heobxomumoe ycnopue mupdHepeHIPyeMOCTH QYHKIINH.

58. OcHoguble npaBwuia U GopmMyibl U GepeHITIPOBAHMUS.

59. JIuddepennman GyHKINH, €T0 TEOMETPUICCKUI CMBICII, CBOMCTBA, TPUMECHEHHE K
MPUOIIMKEHHBIM BBIYMCIICHUSIM.

60. IIpomsBoanbie n quddepeHnanbl BRICIINX TOPSIKOB.

61. IlepBooOpasHas. Teopema o nepooOpasHoii. HU, ero reoMmeTpudeckuii CMBICI.

62. Csoiicta HU.

63. Teopema o 3amene nepemenHoit B HU.

64. Tabnuia OCHOBHBIX HHTETPAJIOB.

65. MWuTerpuposanue no yactsm B HU.

66. PanmonanbHBIE IPOOH, TIPABUIIBHBIC U HETIPaBHIIbHBIE Ipoou. IHTEerpupoBanme
HEeTIPaBWIBHBIX Ipo0ei (Teopema).

67. TIlpocreiimme panroHambHBIE IpOOH, UX HHTErpUpoBaHKe. Teopema o pa3ioKeHUN
MpaBMWJIBHOM POOU Ha CyMMY IIPOCTEHIINX ApOOeii.

68. HHTerpupoBaHHe TPUTOHOMETPUICCKUX ()YHKITHIA.

69. HHTerpupoBaHue MPOCTEHIINX HUPPAITHOHATEHOCTEH.

70. TpuroHoMeTpuyeCKUe MOJACTAHOBKH.

71. 3amada 0 BEIYMCIICHHUH IUIOIIAA KPUBOJWHEHHOMN TpaICIIUH.

72. OMU xak npenen UHTETpanbHBIX CyMM. ['eomeTpuueckuii cmbicn OU. Teopema
cymectBoBanus OU.

73. CsotictBa OU, Teopema o cpeaHEM.

74. Teopema 0 IpPOU3BOJHON OT UHTETpalla C IePEMEHHBIM BEPXHUM IPEIETIOM.

75.  ®opmyna Herotona-JleliOnuma (Teopema).

76. 3aMeHa epeMeHHON W MHTerpupoBaHue 1o yactsm B OU.

77. Teopembl 0 MIOMAAN IJIOCKON (DUTYpBI, OTPaHUYCHHOM JIMHUSAMH, 33JJaHHBIMU a) B
JIeKapTOBOM crcTeMe KOOpAUHAT; 0) MapaMeTpUYeCKH.

78. JlnmHa gyru muiockoi kpuBoi. Teopema o AJIMHE TyTH B IEKAPTOBOM CUCTEME KOOPIUHAT
U ee CIICACTBHUSI.

79. Beruucnenue 06beMOB Tell IO MJIOUIAIIM MMONEPEYHbIX cedeHuit (Teopema). O0beM Tena
BpAaIlICHHUS.

80. Dxonommueckue npuioxenus OU.

81. HecoOcTBeHHBIE HHTETPANBI 1-TO poa U 2-T0, UX ONpPEEICHNE, BEIUUCICHUE U
TreOMETPHUUECKUN CMBICTI.

82. Jluddepennuanbubie ypaBHeHHs IepBOTo Nopsaka. OCHOBHBIE TOHATHS

83. 1V c paznensoummucs nepeMeHHbIMU

84. Opnoponusie 11V.

85. Jluneiinsie nuddepeHmanbHble ypaBHEHUS.

86. JluddepeHunanbHbie ypaBHEHHs BTOPOTO nopsaka. OCHOBHbIE MOHATHUS

87. Jluneiinble quddepeHnnanbHble ypaBHEHUsT BTOPOTrO HOPsIKa

88. Uwucnossle psaapl. YacTuuHas cymma. Cymma psiaa

89. HeoOxoauMmblii MpU3HAK CXOAUMOCTH. ["apMOHUYECKHIA psif

90. /JlocraTo4Hble MPU3HAKH CXOAUMOCTHU. [Ipu3HaK cpaBHEHUS

91. TIIpusnax [lanambepa

92. Pagmkanbhbiit npuzHak Komun

93. MHurerpanpublii npusHak Komm



94. 3naxouepenyrommuecs psaasl. [Ipusnak Jleitbuumna

95.

OyHKIMOHANBHBIE Psiibl. CXOAMMOCTh ()YHKIIMOHAIBHBIX PSJIOB.

KOHTPOJ’IBHBIe 3aJaHusd M0 JTUCHHUIIIMHE

Jluneiinas ajareopa

1. Jansl matpunsl A, B, C, uncia o u .

Boruncaurs: a) C'B; 6) a A + B'B.

010 1 00 10 1
11. A=|2 0 1B=|3 0 4 ;C=(2 0 1); o=2; B=3;
011 111
1 0 O 010 01 1
1.2. A=|0 1 2;;B=|0 3 4 ;C:(1 5 1); a=3; B=3;
1 10 1 11
B 2 1 1. - 3 0 4 . (31 0) o
13. A={0 0 1B=|4 1 1|:C= 50 1) o=4; P=2;
1 01 1 3 5

2. PemmuTh CHCTEMBI JIMHEHHBIX YPABHEHUI:
a) no popmysaam Kpamepa, maTpuuHbIM MeTOI0M, MeTOAOM ["aycca;

0) meroaom I'aycca;
B) MeToaoM ["aycca.

2X—5Yy+4z=15,
X+2y—7=-3,
3X+4y+z=1;

2.1.a)

X+7Yy+22=5,
3Xx—-8y—-z=],
AX+2Y+12=06;

2.2.a)

2X+5Yy+2=8,
3X—y+22=3,

2.3. a)

X+y—-2z=5;

0)

0)

0)

X+2y—2=-3, 2X—-5y+4z=15,
2X—5y+4z=15, )| X+2y—-z=-3,
3x—3y+3z=12; 3X—3y+3z=2.
X+7Yy+22=5, X+7Yy+22=5,
5X+9y+3z=11, &) 5X+9y+3z=6,
AX+2Yy+17=6; AX+2Yy+12=0.
2X+5y+2=8, 2X+5y+12=8,
7X+16y+2=29, s {/X+16y+z=2,

X+Yy—22=5; X+Yy—22=5.




BEKTOPHAS AJITEBPA U AHAJIMTUYECKASA
I'EOMETPUA

1. /IaHbI KOOPAMHATHI BEPIIHH MUPAMHUIbI ABCD.
HaiiTu: a) yros mexay Bekropamu (P = (AB ) CD) ;

0) NpoeKINI0 BEKTOpa AB na BEKTOP AC ;

B) ILIOIIA/Ib TPEYTOJbHUKA ABC ;

) BBICOTY TPEYroJibHUKA ABC , OMMYIIEHHYI0 U3 BEPIIUHBI C
HAa CTOPOHY AB ;

1) 00beM MUpPaMUIbI ABCD ;

e) BBICOTY NUPaAMHUAbI ABCD s OITYINEHHYI0O U3 BEPIINUHBI D Ha

OCHOBaHHE AB C .

Ll A(4-13). B(-210). C(0-51). D(4-12):
L2 A(-12-3). B(4-10). C(21-2). D(343);
L3 A(=34-7), BL5-4), C(-273), D(-48-12);
L4 ALL-1),  B(23)., C@E2). D(59-9);
L5 A(Z3D), B(41-2), C(637). D(7,5-3);

2. CocTaBUTH YPaBHEHHE MJIOCKOCTH, POXO/silell Yepe3 TOUKY A M NepneHIuKYJISIPHO BEKTO]

2.1.A(2,5-3), B(78-1), C(9,7,4).
22.A(7-5,0), B(83,-1), C(85,1).
23.A(53,-1), B(0,0,-3), C(5,-1,0).

3. danbl yerbipe Toukn A(X1,Y1,21), B(X2,¥2,22), C(X3,Y3,23), D(X4,Y4,24).
HaiiTu: a) ypaBHeHue IUI0CKOCTH, MPOXOAsILell yepe3 TOUkH A, B, C;
0) paccrosinue oT Touku /I 10 miaockoctu ABC;
B) yroJa mexay miockoctsio ABC u miockocrsio 5x-3y+7z-3=0.

3.1.A(1,-1,2), B(2,1,2), C(1,1,4), J(0,-3,1).
3.2.A(-3,-1,3), B(2,1,-4), C(0,-3,-1), J1(-1,2,-2).
3.3.A(1,3,0), B(4,-12), C(3,0,1), J(-4,3,0).

4. llpamas L1 3anana o01uMH ypaBHEHUSIMH.
HaijiTu: a) kaHoHH4YecKkHe H MapaMeTPpUYecKHe YPaBHEHUs NPAMOii Li;
x-1 y+5 z-4
3 -1

0) HaiiTH yroJ Mexay npsamoii L1 n npsamoii L:

2X+y+z2-2=0, X-y—-z-2=0,
4.1. Li: 4.2. Ly
2Xx—-y-3z+6=0. X-2y+z+4=0.



X-3y+2z+2=0, 4x+y—-32+2=0,
4.3. Li: 4.4. L.
X+3y+z+14=0. 2X—-y+z-8=0.

S. HaliTi TO4YKy mnepecedyeHUs] NMPSAMON M IVIOCKOCTH:

X-2 y-3 z+1

5.1, = , X+2-y+3-2z-14=0.
1 -1 4

sp XHL_¥=3 _z+l oy 5.7420-0.
3 -4 5

53 X-1_¥y*o_z-1 X-3-y+7-2-24=0.

1 4 2

6. lanbl Toukn A,B,C.

- -
HaiiTu: a) yroa mexay Bekropamu ABu AC ;
- -

0) npoexkuuio BekTopa AB Ha BekTOp AC ;

B) yroJ mexxay meauanoi AJl u Boicoroit AE;

I') YyPaBHEHH e NPAMOM, Npoxoasiiei Yyepe3 T04Ky C, mapajuiejbHO

npsimoii AB;
J) TOYKY Iepece4eHHus BbICOT TPEYroJIbHUKA.

6.1. A(2,3), B(4,5), C(3,-2). 6.16. A(2,4), B(1,5), C(3,-5).
6.2. A(2,5), B(-4,5), C(0,1). 6.17.A(3,4), B(6,2), C(-1,10).
6.3. A(1,3), B(-2,3), C(3,4). 6.18. A(2,1), B(4,6), C(-2,-2).

IIpenennbl. HenmpepbIBHOCTH PyHKIIMH
BblunciiuTh mnpegeabl  4MCI0BBIX

MOCJIeA0BATEJIHLHOCTEI:

1 o lim V2N+L
”%wgﬂﬁ+n

_ (2n—1)"
lim| ——

9 n—oo| 2n+1

2
2 olim (0+2)
n—o7n®—-2n+3



. (5n+7Y
) lim
n—oo| SN+3

3 o lim (20+2)

n—on3_3n42

. [4n+1j3n
6 lim

n—o 4n —3

1. BbrumcauTs npeaes pyHKIMH:

2
21 lim 2XT7o%3

Xx—>X0 3X“—4x-15
X0=2;6) X0 :3;B)X0=OO

npu: a)

2

22.  lim ax , 7x=2
X—=>Xg 2X°—X—6
X0=0;6) X0:2;B) X, =

npu:  a)

. 2X%45x—

23.  lim 5 5x-3
X=Xy X“4+5x+6
X0:3;6)XO=—3;B)X0=OO

npu:  a)

1. Berumcauthb npegen QyHKUMM:

IX=1-/7—x

3.1 lim
X—4 X—4

s Tim Y XHL—/10-2x
X—3 X—3

3.3. lim X=2

X2 \[X+3—~/T—X



34. lim X+l
x>-1/X+5—/3—-X

1. BbruncauTs npeaesa pyHKIMM:

. sin5x
41 a lim=
x—>05In 4X
. cosx—1
43 a2 lim /=
Xx—0 X2

1. HccaenoBath pyHkuuo y=f(X) Ha HeMpPepHIBHOCTD;

HAUTH TOYKHU pa3pbiBa. [locTpours rpadguk

bynkuun:

7.1. 11 x<0

0, x<=2 ;, y=] x?, 0<x<1
X+3, X>2

7.4,
73 0, x<0
-1 x<0 y=1sinx, 0<x<7/2
y=1 VX, 0<x<4 X+1, X>7/2

X=2, x>4

IMpousBoanbie. Ilpuiio:keHue NPou3BOIHOM

1.HajiTu Npou3BOIHYIO:
11 ay=9e*+ctgx—2;
12.  ay=3Inx—tgx+1;

2.HaiiTn npon3BoAHYIO:

42. ) lim tg6x
x—0 X2—2X

2
. X°4+3X

44. a) lim =
x—0gIn 7X

6)y =Sin 2X—+/ x*+3x*

6)y =arcsin6x+cos® X
13 ay=3*+ctgx—4; 6)y =+/arcsin x +ecosx



2.1.  a) y=InXx-arcsinx; 6) Y =arctg*x-cos(eX)

22. @) Yy=TX-CtgX: 6) Y =Sin 2x-v X®+2x
23. ) y=Inx-sinx; 5)y =tg*x-In(arccosx)
HaiiTu npou3Boanyo:
t X SIn X
3.1. a)yzgx; 0) y=3—
2 X"—2In x
3/x x*+1
32 ay=—+; 6)y=——
e’ In 9x
arctgx \/sin x
33. a Y= N ; 6) Y=
X +X ctgax
. Boruncaurs npeaesbl pyHKIUIA, HCIOJAb3YS NpaBuiIo Jlonurass:
. 345X el
2.1. a2 lim " 6) lim e_
x—o5x"—2X+10 x—0sIn 3X
. 5+7x+3x" . ef -
22. @) lim = 6) lim e_ :
X—© X°—5X+6 x—>1SIn 72X
4
. 8+3X+2X . 1-cos5x
23.  a lim 843 6 Im ="
x—o x4 _10x+1 x—>0]1—-Cc0Ss7X
HccaenoBath GyHKIHIO HA IKCTPEMYM U Neperud, U MOCTPOUTHL cXxeMaTH4YecKuil rpaduk:
1 2 3
3LY="X*—=X3-=X?+2;
4 3 2

3.2. Y =2x3-3x?+4,

33. Yy =2X3—6X%2 —18X+3;

IIpoBecTn moJsiHoe HccjieoBaHNe QYHKIUH M IOCTPOUTD e€¢ rpaduk:




43 y—4_XB-
s Y=,

HEONPEJEJEHHBIN UHTEI'PAJL. ONTPEJEJEHHBIA HHTETPAJI 1 ETO ITPII
1. BoruucauTh Heomnpe/ieJeHHbI HHTErpaJ.

2
1.14) | 5x4—37+22/§+sin X] dx 6) I(SXJFZ) dx
X x*
COS2X
2.9) | 2x° +—f—3 6) 5 dx
122 | 1+ %2 } Icos2 xsin® x

13.9) | 3x7—6+5§/§+cos dex 6) f(Z):/:l)
X

2. BbIYuCIUTH Heompe/eJeHHbIH HHTerpas

21.4) | \/5—2x3-x2dx 5) [6°°%*sin xdx
tg x+3
2.2.3) dx 6)
aj 7x°-3 I cos® x
23, a)j(2x +3)l x3dx 5 I1+|n X

3. BbIYucaIuTh HeonpeaeJeHHbIH HHTerpaJl.

314 [(2x-1)cos3xdx 6) [Inxdx
3.2 N j(5—x)-e2xdx 6) [arcsin xdx
2 [(3—x)sin 3xdx 5 [x? Inxdx

4. BbIYuCIMTh HeonpeaeJeHHbIH HHTerpaJl

oo, T ax o[ o
2+4X+29 1/)(2 2X
4.2,
N 23x+2 dx 5 f 2x+1
—2X+3 1/)( 6X
4.3. 2X—1 4x+3

0)
e oxia 2+2x+3 . Jx2 —8x



5. BbIYuC/IUTH HeonpeaeJeHHbIH HHTerpaJl.

5.1 X2+1

V] X(x+1)(x—2)

5.2. : 2x_1

V] X(x—-1)x+2)
X% +2

g X(x—3)x-1)

6. Beruncantnb Heonpeueﬂeﬂﬂuﬁ HHTErpaJj

dx

dx

5.3.

dx

L [sin® xdx
6.2. -2 2
[sin“ xcos X dx

[ dx
2+CO0S X

°% [cos® xsin? xdx
>> [sin xdx

8. BoiuucauTs mjiomaab (purypbl, OrpaHudYeHHy0 JUHUAMU. CaesiaTh YepTek.

8.1. a) y=X2—2X,
y=X.

8.2. a) y=X2 +3X,
y =2X.

8.3. a) y=X2—6X,
y=—4X.

Ny X2 +X+2 i
(x-1) (x2 +4)
X% +2x—1
dx
? I(x+1)2(x2+9)
X% —X+2
dx
I (x—2)%(x?+1)

©  (x=4cost
y=sint
%  r=4cos3p

0
) [x=2cos3t

y=sin>t

Bouruuciauts 00bem Tes1a Bpamenusi. CaesiaTh 4eprexk.



9.1. (x+y:1, 9.8. fX:yz’
$ X=0, Boxpyr ocu OX 3 X=0, soxpyr ocu OY
k y=0 k y=1

9.2. rx+y:1’ 9.9. fyzxz’
3 X=0, Boxpyr ocu QY { X=2, Boxpyr ocu OX
k y=0 k y=0

JANOOEPEHIIUAJIBHBIE YPABHEHUSA
3amaua 1. Haiitu oOmuit uaterpan muddepeHnuanbHoro ypasuenus. (OTBET npeacTaBuTh B Buae (X,

1.1. 4xdx—3ydy = 3x’ydy — 2xy*dXx .

1.2. Xy1+y2 + yy'\V1+x% =0,

1.3. {/4+ y?dx — ydy = x*ydy .

3agaua 2. Haiitu oOuuii unrerpai nuddepeHnantbHOTO ypaBHEHHUS:

2 3 2
21y =L 44 2.2. xy’=M.

2 2 2

X X 2Y° + X
23 y=22Y 24.y' = x> +y* +y.

X—y

3apaua 3. Haiitu pemenue 3agaun Komu:

3.1, y'—% —x2, y()=0.
3.2. y'—yctgx=2xsin x, y(z/2)=0.
3.3. y+ycosx = %sin 2x, y(0)=0.

3agaua 6. Haiitu obuiee pemenne quddepeHnnanbHOro ypaBHEeHHUS:

6.1 a) y"+3y"+2y =1-%°, 6) y"—4y"+5y' -2y =(16-12x)e™*,
B) Y+ 2y =4e”(sin X + CoS X).

6.2. a) y"—y =x*+x, 6) Yy —3y"+2y = (1-2x)e,
B) V' —4Yy +4y =—e*sin 6x.

6.3. a) y¥ —y"=5(x+2)", 6) Y" -y =y +y=(3x+7)e”,



B) Y+ 2y' =-2e*(sin X + COS X).

1.1 3JIEMEHTBI JJUHEMHOM AJITEGPHI U AHAJIMTUYECKOM TEOMETPUUA

3ananue 1. Halitu pemieHne cucTeMbl TpeX JIMHEWHBIX YPAaBHEHHU C TpeMs
HEU3BECTHBIMHU: a) 10 popMynam Kpamepa; 0) MmeTo10M 00paTHOM MATPUIBI;
B) MetozoM ["aycca.

3X] —9Xo + X3 =—4

2X] — X9 +2X3 =6

— X1 +3Xo +X3 =8

Pemenmne:
O6o03HaYNM
3 -5 1 X1 -4
A= 2 -1 2|;X=|xp |;B=| 6 |,
-1 3 1 X3 8

riae A — MaTpuila CUCTEMBI, COCTaBJIeHHAasI U3 KOA(D(PHUIIMEHTOB TIPU HEU3BECTHHIX
X1, X2 M x3; X — cTOJIOEI] HEM3BECTHBIX; B - CTOI0€I] CBOOOIHBIX YJIECHOB.

a) Meton Kpamepa

Beruncinum onpenenutesis MaTpullbl A pa3ioKEHUEM T10 MEPBOM CTPOKE:
3 -5 1
A=[2 -1 2/=3-(-1)"-

2__
-1 3|
-1 3 1

=3-((-1)1-2-3)+5-(2-1-2-(-1))+1-(2-3-(-1)-(-1))= 21+ 20+ 5= 4.

2 2
-11

-1 2
3 1

5 (1.

‘4_1'(_1)14—3 .

T.x. A#0, To pelIeHre CUCTEMBI MOKET OBITh HaliIeHO 110 hopmysiam Kpamepa:

Xp =A1/A; X =Ag/A; X3 =Ag/A,
rae A1, Az, Az — OIpeAeIUTENIN TPETHETO MOPSAKA, TOTYYaEMbI€ U3 OMPEACTUTEIIS
cucteMbl A 3ameHOH 1, 2 1 3-T0 cTOJ0IIAa COOTBETCTBEHHO CTOJIOLIOM CBOOOIHBIX

YJIEHOB B.

Haiinem A1, Ay, As:



-4 -5 1 3 -4 1 3 -5 -4
A1=|6 -1 2/=4;Ar=|2 6 2/=8,A3=(2 -1 6|=12.
8 3 1 -1 8 1 -1 3 8
[loncraBum monydyeHHble 3HaueHUs B ¢opMynsl Kpamepa u mnomydum
HCKOMOE PEILIEHUE CUCTEMBI:
Xg =A1/A=4/4=1; Xp =Ay /A=8/4=2; X3 =A3/A=12/4=3.
Takum oOpa3oM, MOTYUYEHO pelIeHrne CUCTEMBI: X1=1; Xx2=2; x3=3.
0) MeTox o0paTHOI MATPUIIBI
3anuieM cucteMy B MaTpuuHOU ¢popme: AX=B.
Omnpenenurtens Martpuilbl A CHCTEMbl YpaBHEHHH oOTIMYeH OT HyJs (A#0),
cJleI0BaTENbHO MaTpula 4 UMeeT 00paTHyr0 A ¥ peleHre cUCTEMBI MIMEET BUL:
X=A41B,
rpe: A7 Zi';l,

A - [OpUCOCAMHCHHAA  MATpHIA, OJICMCHTBI KOTOpOfI SABJIAIOTCA

aﬂre6paI/I‘IGCKI/IMI/I AOIIOJIHCHUAMU 3JICMCHTOB MATPHIIbI A ’, TpﬁHCHOHHpOBaHHOﬁ K

A.

AnrebpanuecKkuM JOMOTHEHUEM Aij DJIEMEHTa aij MaTpuisl A Ha3bIBAIOT

. i+
MHUHOD M |J 9TOTI'0 3JICMCHTA, YMHOKCHHBIN Ha (_1) , T.C.
—_(_1\It]
A = (D) My
Munopom Mj; snementa @jj HasblBaeTCs ONpENENHTENb, MOTYYatOUIMHCS

U3 OIpENeUTeNs] MaTPUIbl A BBIUCPKUBAHUEM I-OM CTPOKH W J-TO cToyOIa (T.e.

TOM CTPOKH M TOTO CTOJI0NA, HA IEPECCUECHUN KOTOPBIX CTOMT DJIEMEHT &; i ).

Takum oOpa3om, B I-ii CTpOKe M |-M CT0JIOIE OOpaTHOW MAaTPHIIBI
pacronaraeTcs ajaredpandeckoe JOMOJHEHUE JIEMEHTA, CTOSIIETO B j-ii CTPOKe |
B I-M CTOJOIIC WCXOJHOHW MATPHIIBI, JCJICHHOE Ha ONPEACIIUTEb HCXOJIHON
MaTPHIIBI.

1) TpancnonupyeM matpuily A (3amuiieM CTPOKA UCXOJHON MaTpuilbl A B



CTOJIOIBI TPAHCTIOHUPOBAHHOW MATPHUIIBI A'):

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

~ i+]
2) BeruucauM anreOpandeckue AONONHeHus dj; = (—1) M ij K dJIEMEHTaM

TPAHCIIOHUPOBAHHON MaTpUIlbl A’

a _ — ?' a _ _8' a — — 9'
11 2 1 ’ 1 1 1 1 1 1 2 ’
— — 4' a —_ _4' a —_ — 4'
a21_ = , 29 = =4, 23_ = ,
a — 1_5' a — — 4' a _ _7

3) 3anumeM NpucOEeIMHEHHYI0 MaTpUILy Au Haiinem oopatHyro AL

-7 8 -9
A=|-4 4 —4|;
5 —4 7
-7 8 -9) (-7/4 2 -9/4
4 1~ 1
AT==A==|-4 4 —4|=| -1 1 -1
A 4

5 —4 7 5/4 -1 7/4

4) TIpoBepuM NPaBUILHOCT BBIYMCIEHNS 0OpaTHOM MaTpuibl AL

-7 8 -9)(3 -51

alazti_a a4 —all2 -1 2=

5 -4 7)(-1 3 1

~7-3+8-2+(-9)-(-1) -7-(-5)+8-(-1)+(-9)-3 -7-1+8-2+(-9)-1
1 ~4.3+4-2+(-4)-(-1) -4-(-5)+4-(-1)+(-4)-3 —-4-1+4-2+(-4)1|=

5.-3+(-4)-2+7-(-1) 1

rne £ — equHUYHAs MaTpUIa.



5) Haiinem peliieHre€ CUCTEMBI:

X1 -7 8 -9)(-4 ~7-(-4)+8-6+(-9)-8 4 (1
X5 =% 4 4 —a|| 6|21 —4-(-4)+4-6+(-4)-8|==| 8 |[=| 2|
X3 5 -4 7)(8 5-(-4)+(-4)-6+7-8 12) (3

Takum oOpa3oM, MOTYUYEHO pelIeHUuEe CUCTEMBI: X1=1; Xx2=2; x3=3.
B) Metoa I'aycca
3anuireM pacuIMpeHHYI0 MaTpuily Ai CHUCTEMBI, TOJYyYEHHYIO ITyTEM

MMPUCOCOANHCHUA K HCXO}IHOﬁ MaTpuIne A cucTeMbl CTOJI6I_Ia CBO6OI[H]':>IX YJICHOB B:

3 -5 1]-4
A4 =|2 -1 2 6|
-1 3 1] 8

C mnoMombI0 3IIEMEHTAPHBIX MpeoOpa3oBaHHil (MIEPECTAHOBKU CTPOK;
YMHOKEHUSI CTPOKH Ha HEHYJIEBOE YMCJIO; MPHUOABICHUS K OJHON CTPOKE IPYyroi
YMHOKEHHOM Ha YHCIIO) PACIIUPEHHYI0 MaTpuily A1 CHUCTEMBI CBEIEM K

paBHOCHHBHOﬁ MaTpune CTyriCcH4aToro Byujaa.

LIpsmou xo0 memooa I'aycca:
1) TTomeHsieM MecTamMH TIEPBYIO U TPETHIO CTPOKU B MaTpuiie A1, YTOObI B MEPBOii
CTPOKE H IIEPBOM CTOJIOIE OKa3alcs deMeHT (—1):
3 -5 1-4 -1 3 1| 8
A=12 -1 2] 6|~|2 -1 2| 6.
-1 3 1 8 3 -5 1-4
2) YMHOXUM TIEPBYIO CTPOKY Ha 2 ¥ MPUOABHM KO BTOPOl CTpPOKE:

-1 3 1 8) (-1 3 1 8
2 -1 2, 6(~|0 5 4 22|
3 -5 1/-4 3 -5 1-4

3) YMHOXXHUM TIEPBYIO CTPOKY Ha 3 ¥ MPUOABUM K TPEThEH CTPOKE:

-1 3 1| 8 -1 3 1] 8
0O 5 4 22|~ 0 5 4 22|
3 -5 1-4 0 4 4 20



4) Pa3zienum TpeThIO CTPOKY Ha 4:

-1 3 1] 8 -1 3 1] 8
0 5 4] 22|~ 0 5 4| 22|.
0 4 4 20 0 1 1] 5

5) TlomeHsieM MeCTaMU BTOPYIO U TPEThIO CTPOKHU:

-1 3 1| 8 -1 3 1] 8
0O 5 4 22|~ 0 1 1| 5
0O 1 1] 5 0 5 4] 22

6) YMHOXUM BTOPYIO CTPOKY Ha (—5) 1 mpubaBuM K TPEThel CTpOKE:

-1 3 1| 8 -1 3 1| 8
0O 11 5 |-0 1 1| 5].
0 5 4] 22 0O 0 -1/ -3

Obpammubwiii x00 memooda I aycca:
B pesynbTare npeobpazoBaHuil MOTYUUIIN CIEIYIONIYIO CUCTEMY YPaBHEHUM:
- X1 +3X2 +X3 = 8
X2 +X3 = 9,
—X3 = -3
OTKYJla HAXOJIUM U3 TPETHETO ypaBHEHUS X3=3;
U3 BTOPOTO YpaBHEHUSA X2=5—X3=5—3=2;
U3 TIEPBOTO ypaBHEHUS X1= —8+3xz+x3= —8+6+3=1.

Takum 006pa3oM, MOYYEHO PENICHHE CUCTEMBL: X1=1; Xx2=2; x3=3.

3aganme 2. [lo koopaunatam BepmmH TpeyroibHuka A(1l; 1), B(-5; 4), C(-2; 5)
HAWUTH:

a) IJIMHY CTOPOHBI AB,;

0) BHyTpeHHHH yron LA mexay croponamu AB u AC;,

B) ypaBHEHHUE BBICOTHI, IPOBEAECHHO uepe3 Bepuinny C;

') TOUKY NIepeceyeHust BbICOT Tpeyroibuuka ABC;

1) IJIMHY BBICOTBI, OMYIIEHHOU U3 BepiuHbl C;

€) CHCTeMY JIMHCHHBIX HEPABEHCTB, ONPEACISIIONNX TpeyroabHuk ABC.



Crnenatp yepTex.
Pemenue: Cpaemaem ueprex (puc.l): mo Toukam A(1; 1), B(-5; 4), C(-2; 5)
ocTpouM TpeyronbHuk ABC; uepe3 BepumHbl A, B u C npoeneM BbICOTHI AK,

BN u CH; Touky nepecedyenus BbicoT 0003HauUM uepes P.

1y a) Haiinem koopnuHatel Bektopa AB .

UToOBl OmpeneNuTh KOOPJAWHATHI BEKTOpa

AB , Heo6X0auMO U3 KOOPIMHAT KOHEYHOM
toukn B(X2;y2) BbIYECTH OJHOMMCHHBIC

KOOPJAMHATHI HaYaIbHOM TOUKHU A(X1;Y1):

—_—

AB=1{Xp — X} Y2 — V1)

e B [Tonyuum
-5 -2 -10] 1 A

AB={-5-14-1}={-6;3]}.
Pucynok 1

Jlnuna mo6oro BekTopa a = {X; y:z } HaxXoAuTCs Mo popmyre

RN

Tornma myiMHy CTOpOHBI 4B HaX0IMM Kak JIJIMHY BeKTOopa AB':

AB +3% =3.5.
48| = (-6)

0) Buyrpennuit yron £A4 mexnay croponamu AB u AC HaiiieM KakK yroia Mexay

BEKTOpaMu TB " A—(f, rIe A—C::{—Z—l; 5—1} 3 4 ‘AC‘ +42 -5,

—

Kocunyc yrna ¢ mexnay BekTopamu 5 = {Xa ; ya} ub= {Xb ; yb} oIpenensacTcs 1o
dbopmyie:

(5 5) XaXb + Ya¥b

‘ \/Xa +Ya2\/xb +yb

Haiinem kocunyc yrna £A4 mexnay croponamu AB u AC:

COS @ =

(AB.AC) (-6)-(-3)+3-4 30

COSéA:‘ﬁHA—C‘_ 3755 15\/__089




B) YpaBHEHHE NPSIMOH, MPOXONSAIIeH uepe3 ABe 3aiaHHble TOYKU A(X1)Y1) u

B(X2;y2), nMeeT BU:

X=X YY1

X2—=X1 Y2o—VY1

CocTaBuUM 3TO ypaBHEHHE ISl IPAMOM, TPOXOIAIICH Yepe3 ToUku A u B:

x-1 y-1

~5-1 4-1’
T.C.

x-1 y-1

-6 3

IIpeobpazyem noiayuyeHHOE ypaBHEHUE:

3(x-1)=-6(y-1),

nimn
oLy, 3
2 2
. 1
[Tonyuwin ypaBHeHHE TipsiMoii AB ¢ yritoBeiM ko3 pureHToOM K = —E.

Bricota CH Tpeyronsauka ABC, nepneHauKyisipHa OpsSMoil, MpoXOoAsSUIen yepes

To4ku A 1 B. Ecniu ipsimbie Y =KX+ u Yy =Ko X+ by meprnenaukynspHsl, To ux

yIJ10BbIe KOA(DPHUIIUCHTHI CBSI3aHBI COOTHOIIICHUEM

1
ko =——.
kg
. 1
Torna yriosoit koaddunment soicotel CH paBen Ko = A =2,
1

a ypaBHeHHe BBICOTHI uMeeT Bux Y — Yo =K(X—Xg), rae (Xg;Yg) - KoopauHATHI

touku C; K - yriioBoit koa¢dunment BeicoThl. B Hamem cinydae C(-2; 5), k=2.
[Tonyuum

y—5=2(x+2).
Hckomoe ypaBuenue Boicotbl CH nmeer Bu

y=2X+9. 1)



r) UtoObl HallTH KOOpPAMHATHI TOUKH P mepeceueHus BbICOT TpeyroibHuka ABC,
HalJIeM yYpaBHEHHME BBICOTHI TpeyrojbHuka ABC, mpoBeneHHON W3 BEpUIMHBI B U
pEeLIMM CHUCTEMY YPaBHEHMH JABYX BBICOT.

CocTaBUM ypaBHEHUE NPAMOH, Tpoxoasiiel yepe3 Touku 4 u C:

x-1 y-1
-2-1 5-1
[Ipeobpazys, nmonyuum
4 7 4
y 3 3 3

Beicora BN Ttpeyronpauka ABC, mnpoBeneHHas w3 BepuiuHbl  B(-5;4)

NEPIEeHANKYJApHA MOpsIMOM, mpoxojsiiert depe3 Touku A u C, ee yrioBou

k03 uIeHT paBeH K = % VYpasuenue BoicoThl BN Tpeyronsnuka ABC umeer

BUJT
3
—4=—(x+5),
y 4( )
nin
3 31
=—X+—. 2
y=,%+ (2)

Koopaunatel Toukn P mepeceueHusl BbICOT TpeyroibHuka ABC HaiiieM, peniuB

cucremy ypaBHeHuu (1) u (2)

y=2x+9
y= 3y, 3L
4 4

Koopaunate! Touku P: X =—1; y =7.
n) Jimna Beicotsl CH, paBHa paccTostHUIO OT TOYKH C 10 NPSMOM, MPOXOAsIIen

yepes Touku 4 U B v HaxoauTcs no gpopmyiie:

_|axg +byp +¢|

Va2 +b? |

d

rae (Xg;Yo) - koopmunaTs Touky C;

ax+by+c=0 — ob1iee ypaBHEHHE TIPSIMOM.



OO6muiee ypaBHeHUE MPSMOU, IPOXOsIIeh yepe3 Touku A u B,
X+2y-3=0,

. 1
MOJIY4eHO MpeoOpa30BaHuEM ypaBHEHUs mpsiMoit AB y = > X+—.

2

TOFI[a JAJIMHA BBICOTHI PaBHA:

1-(-2)+2-5-3
V12 + 22

e) OO1ue ypaBHEHHsI PSAMBbIX, IPOXOASIINX Yepe3 BEPIINHbI TpeyroiabHuka ABC:

AB: x+2y—-3=0;

d= V5.

AC: 4x+3y—-7=0; (3)
BC: x—3y+17=0. (nony4eno anajoru4so ypaBuenusim AB u AC)

BriGepeM mpou3BONIBHO TOUKY, JeXkallyr BHYTpu TpeyronbHuka ABC (Ha puc.l
3allITpUXOBaHHAs 00J1aCTh), HAPUMED, TOUKY ¢ kKoopauHaTamu (-1; 3). [logcraBus
KOOpJIMHATBl TOYKU B YpaBHEHHUS MpsAMBIX (3), OmNpenenuM 3HAKU HEPaBEHCTB,

ONpeAeAIONIUX TPEyTroabHUuK ABC:
-1+2-3-3=1>0;
4.(-1)+3-3-7=-2<0;
-1-3-3+17=72>0.

[TonyyuMm crneayronyr0 CHCTEMY JIMHEHMHBIX HEPABEHCTB, OINPEACISIOIIMNX
TPEYTOJIbHUK

X+2y—-32>0;
4x +3y—-7<0;
X—-3y+17>0.

1.2 TPEAEJIBI

3ananme 3. Haiitu npenen GyHKiuu.

2
lim T +2x-1 npu: a) Xo=4; 0) Xo= —1; B) Xo=c.

X—=>Xg —2X2 -5x-3




Pemenue:

3x2+2x-1  3.4242.4-1 55

a) lim = = =
Xx—>4 _2x% _5x-3 -2.4%2_5.4-3 —55

0) lim 5 = 5
X—>-1-2x*-5x-3 -2.(-1F -5-(-1)-3

3x?+2x-1  3-(-12+2-(-1)-1 [0

ol
[ToacTanoBka mpeaenbHOro 3HaueHus x= —1 npuBesna kK HeomnpeaeiaeHnoctu [0/0].
JUist  packpbITHsI HEOIPEAENIEHHOCTH Ppa3JIoKUM MHOTOYJIEHBI, CTOSIIIME B

YUCJIUTECIIC U 3BHAMCHATCIIC, HA MHOXHTCIIN U COKPATHUM I[pO6B:

2
_ 24+ —4.3.(— —
3X2+2X—1=0, X190 = 2_\/2 4-3 ( 1)2 2i4, Xlzl, X2 =-1;
! 2.3 6 3
5++/5% —4.(~2)-(~3
—2X2—5X—3=0,X12= \/ ( )( ):Sil,xlz_l, XZZ_E;
! 2-(-2) ~4 2
| ax?+2x-1 . 3(x-13)x+1) _ i 3x=13)
Xx—>-1-2x2_5x—-3 x>1-2(x+1)x+3/2) x>-1-2(x+3/2)
_ 3(-1-13) _
—2(-1+3/2)
32 4 2x-1 |:oo:|
B) lim =|—
X—® _2x2 —5x—3 L®

JIJiss pacKpBITHSA HEONPEACICHHOCTH [00/00], pa3aeiarM YHCIUTEIb U 3HAMCHATEhb

2.

Ha x~.
3x2+2x_ 1 3+E_i
o 3x% 1 2x-1 . x2  x2 ¥ _ X x2
lim 5 = lim 5 = lim —>—=
x> _2x2 _5x—3 x>0 _2x> Bx 3 xowo_, 9 3
- 2
w2 x2 2 X X
_ 34040 3
-2+0+0 2

1.3 JTM®P®EPEHLUUAJILHOE U UHTEI'PAJIBHOE UCUYHUCJIEHUE

3ananme 4. Haiitu npousBoHbIC 3aJaHHBIX (DYHKITH:



3

a)y=—2§/§+7sinx;6)y:ex-arctg X;B)Y= X ;r)y:In(3x4—4).

ctg x

Pemenne:
' ’ 1_1
a)y’:(—2§/§+7sinx) :(—ZQ/Y) +(7sinx) :—2-%x5 +7C0S X =
_4
__2, S +7C0SX=—
5

2 +7C0S X;
55\/x4

6)y’ :(ex -arctg x) = (ex) arctg x +e* (arctg x) =e*arctg x+e”*

1+x2

1
' ' . 3x%ctg x—x3| -
B)Yy = x> _(XB)CtQX—Xg(CtQX) _ ) ( sin? )
ctg x (ctg x)? ctg >

3
COS X X
3x2 +

_ sin x Sin2x:E’»xzcosx.sinXer?’:\,_,,thngr x3
ctg % x sin? x-ctg 2x cos? x
4 ' 1 4 " 12x3
r)y’:(ln(3x —4)) = -(3x —4) =
33X -4 33X -4

3apanue 5. VccnenoBath cpeacrBamu AudPpepeHImaIbHOr0 HCUUCIICHHS

2
X

2(x—1)

byHKIMIO Y = U TIOCTPOUTH €€ Tpaduk.

Pemenue:

1) OGnactb onpesaesieHuss GYHKIIUH — MHOKECTBO BCEX JACHCTBHTEIBHBIX YUCEI
X #£ 1.

2) DOyHKIUS HE SBISICTCS YSTHON M HE SBIISCTCS HCUCTHOM.

3) BepruKalbHBIC ACHMIITOTHI.

2 2
X . X

lim =—
x>1-0 2(x —1)

~+00

Tak xak T 2(x—1): ,

TO npsAMas X = 1 sABJIsIETCS BEPTUKATIBHOW ACUMITOTOM.



4) HakJOHHBIC aCHMIITOTBHI.
YpaBHEHHE HAKJIOHHOW ACUMITOTHI, €CJIM OHA CYHIECTBYET, 3alMIIEM B BHUJE

y =kx+Db. Haiinem xosddunments: K u ¢ mo dpopmyiam:

) x? 1 ) x? X xP=xT+x 1
k=tfm ——— =1 pofm | |- g T T
x—>to0 2X(X — 1) 2 Xx—>too0 2()6 _ 1) 2 x—>+o0 2x 2

1 1
CrnepnoBarenbHo, IpsAMast ¥ = Ex + 5 HAKJIOHHAsI aCUMIITOTa IIPU X—> F00,

5) 9KCTpeMYMBI N MHTCPBAJIbI MOHOTOHHOCTH.

. 2x(x—1)— x> B x® —2x

2x=1)7> 2x-1)?*"

y=0 ©x*-2x=0< Xx=0 wmu x=2. y' He

CYIIECTBYET B TOYKE X=1, HO 3Ta TOYKa HE BXOJHUT B 00JIACTH OMPEICIICHHUS
dbyakuun. CnenoBaTeabHO, UMEIOTCS IBE KpUTHUECKHE TOUKU X=0 u X=2.

Pa3zobremM  sTMMM  ToOukamMu ~ O0JacTh  OMpeJeNieHUs  Ha  WHTEPBaJbI
3HAKOIOCTOSHCTBA Mpou3BoaHoit: (—o, 0), (0, 1), (1, 2), (2, +w). Onpenenum
3HaKH MPOU3BOAHON B 3TuX MHTepBanax: Y'(—1)>0 u y'(3)>0 = B uHTEpBaax (—o,
0) u (2, +oo) mpousBoaHas mosokureiabHa, Y'(0,1)<0 u y'(1,1)<0 = B uHTEpBaax
(0, 1) u (1, 2) mpousBogHas otpumnatenbHa (Puc. 2a). CnenoBarenbHo: GyHKIHS
BO3pacraer B MHTepBasax (—o, 0) u (2, to0), yowsmBaer B (0, 1) u (1, 2), x=0 —
TOYKAa MaKCMMyMa, X=2 — TOYKa MHHHMyMa. 3HaucHHe MakcuMyMa Ymax = Y(0)=0,

3HAYCHHE MUHUMYMA Ymin = Y(2)=2.

SHARM I OMSEOZHOH ' SHAKH ETOPOH IpOMSEOSHOH

+ - - + - +
1] 2 x 1 X

1
thac thit
) BEIIYEIIOCTE, EOTHYTOCTE,
@] MOHOTOHHOCTE, 3ECTR LB TOMEI TTefelkba

Pucynox 2

6) VHTepBabl BBITYKIOCTH U TOYKH Teperuoa.



Haiinem BTOpYyI0 Mpou3BOAHYIO (G YHKLIHUH, IPUPABHIEM €€ K HYJIIO U ONPEaeTuM

KPUTHYECKYIO TOUKY:

s 2x=2)(x-17=2(x-1)(x* =2x) _2(x-D(x* -2x+1-x>-2x) 1

a 2x—1)° ) 2(x-1)° e
Hanecem kpuTHuecKyro TOUKY Ha YUCJIOBYIO OCh (pUC.20) U ONIPEACIINM 3HAK
BTOPOM MpOM3BOAHON Ha MHTEpBanax (—o, 1) u (1, +o0). Bropas npousBoaHas He
oOpamtaercs B 0, a B Touke X=1, TJie OHa HE CYIIECTBYET, PYHKIIUS HE ONpeIesieHa,
no3romMy rpapuk QyHKIUU He uMeeT Touku neperuda. [omyunm y”(x)<0 npu x<1;
y"(x)>0 mpu x>1 (Puc. 26). CnenoBarenbHo, B uHTepBaye (—o, 1) pyHkius y(x)
BBIMYKJIA BBEPX, a B uHTepBaiie (1, +o0o) pyHKIus y(X) BITYKJIa BHU3.

7) Haiigem TOYKH TIEpeceYeHHsI C OCSIMH KOOPIUHAT.
2

Tak kak =0 < X = 0, To rpaduk nepecekaer OCH CUCTEMbl KOOPAMHAT

2(x—1)
TOJIBKO B €€ Ha4aJi€C.

8) Iloctpoum rpaduk pyukuuu (Puc. 3).

1 1 . .
Ha PHUCYHKEC ACUMIITOTHI X = lu y= Ex + 5 Ha4YCPUYCHBI ITYHKTUPHOU JIMHUCH.

|
I
I
I
3t
|
|
|

L

3

Pucynoxk 3



3amanue 6. UccinenoBath cpencrBamMu U depeHINATBHOTO  HCUYHUCICHUS
$yHKIHIO Y = 4x3 —8x% —11x+15 IOCTPOUTH €€ IpauK. U MOCTPOUTH €€
rpaduxk.
Pewmenue:
1) O6nacte omnpeneneHuss (QYyHKIUM €CTh MHOXKECTBO BCEX JIEHCTBUTEIbHBIX
4KCell, T.C. (—o0; +00).
2) DyHKIUS HE SIBISCTCS YSTHOM U HE SIBIISCTCS HEYCTHOM, T.K.

y(=x)=-4x> —8x? +11x+15, y(=x)= y(x) u y(= %)= —y(x) npu ¥x 0.
3) BepTukaJbHBIX acUMNOTOT HET, T.K. (QYHKIUS ONpeJesieHa TpHU  BCeX
JCHCTBUTEIBHBIX 3HAUCHHUSAX X.
4) HakJIOHHBIC ACUMIITOTHI.

YPaBHeHI/IC HaKJIOHHOM ACHUMIITOTHI, €CJIM OHa CYIICCTBYCT, 6Y)ICM HCKaTb B BHJC

y =kx+b. Haiinem xosdduuuent K mo popmysie:

8 11 15
3 2 o J2 U3
— — X
K= lim 4x° —8x 11x+15: lim X X* _ o
X—»00 X X—>00 i
X2

Tax kak npesesn He sBISETCS KOHEYHBIM, TO HAKIOHHBIX ACUMITOT HET.
5) DkcTpeMyMbl B HHTEPBaIbl MOHOTOHHOCTH.
Haiinem mnpousBoaHyo (GYHKIMHM, TPUPABHAEM €€ K HYII0 H ONPEeIeTuM

KPUTHYCCKHC TOYKH:
y' =12x° —16x—11;

12x2% —16x—11=0:

164162 ~4.12.(-11) 16+28

X1 = © X
12 2.12 o4 't

u o1
6

y X0 =——.
Hanecem kpuTHueckue TOYKM HA YHUCIOBYIO OCh (puc.4) W ONpeaesuM 3HAK

2

MIPOM3BOJHON Ha MHTEpBanax (-0;—1/2), (—1/2;11/6), (11/6;+x).



N = N

y — _ip T~ 116 —

X
Pucynok 4

[Monyuum: Yy'(X)>0 mpu X<—1/2 u mpu x>11/6; y'(X)<0 npu —1/2<x<11/6. Ha
uHTepBaigax (—oo;—1/2) u (11/6;+0) ¢yukuus Y(X) Bo3pacraeT; Ha HHTEpBAJC
(—1/2;11/6) ¢yukmus y(X) yoObiBaeT. CoriacHO JOCTATOYHOMY  YCJIOBHIO
IKCTpeMyMa X= —1/2 — Touka MakcuMyma AaHHOW (QYHKUMH, Ymax=Y(—1/2)=18;
X=11/6 — Touka MUHUMYMa JaHHOU QYHKIUH, Ymin=Y(11/6)=—7,407.

6) HHTepBasbl BBITYKIOCTH M TOYKK mepernda. Haiimem BTOPYIO HMPOU3BOIHYIO

(1)yHKIlI/II/I, MMpUpPaBHACM €€ K HYJIIO U OIIPCACIINM KPUTUYUCCKYIO TOYKY:

y"=24x-16; 24x-16 =0; XZ%'

HaneceM KpUTHYECKYIO TOUYKY Ha YHCIOBYIO OCh (PHC.S), OMPEIeuM 3HaK BTOP O
HPOM3BOIHON Ha MHTEepBanax (—0;2/3), (2/3;+).

y" V

yo N a3 \UJ X

Pucynok 5

[Monyuum y"(X)<0 mpu Xx<2/3; y"(x)>0 mpu x>2/3. Ha unrepsaie (-00;2/3) byHkius
y(X) BeIlykima BBepX; Ha wuHTepBane (2/3;+0) ¢ynkuus Y(X) BbITyKIa BHUS3.
CnenoBatenibHO, X=2/3 — To4Ka nieperuba ganHou QyHkmH, Y,=Y(2/3) =5,296.
7) Haiimem TOYKH NIEpeceYCHHSI C OCSIMHU KOOPIMHAT.
a) Touka nepecedeHus ¢ oceto opaunat: Y(0)=135, 1.e. Touka (0,15).
0) Touku nepeceveHns ¢ ochbio abcnucc HawneM u3 ypaBHenus Y(X)=0:

4x3 —8x% —11x +15=0. (1)
Kopau kyOudeckoro ypaBHEHUSI HAXOASATCS CPEU YMCEN, Ha KOTOPhIE CBOOOTHBIM
wied 15 nenurtcst 6e3 octatka. OnuH U3 KOpHEH X1=1, T.K. €clii ero moACTaBUTh B
(1) momyunm ToxnectBo: 4—8—11+15=0.

HpI/IpaBHHCM K HYJIIO 4aCTHOC OT ACIICHHA MHOI'OYWICHOB H HafII[eM OCTaBIIHUECCA



Pazgenum kybudeckuit MHOTOWIEH Ha (x —x1), T.€

Ha (x —1):

4x3 —8x2% —11x +15 \ x—1

4x3 —4x? 4x% —4x—15
| —4x% -11x+15
—4%° + 4x
~15x+15
- _15x+15
0

JIBa KOpHSI YpDABHEHUS:

4x2 —4x—-15=0; Xp =25, x3=-15.

Taxum oOpazom, Touku nepeceueHus rpaduka GyHKIMHI C OChIO a0CITHCC

(1,0); (2,5,0); (=1,5;0).

8) Iloctpoum rpaduk pyukuuu (Puc. 6).

7 i
1%

11/4

2 |0 2 I\Jl_/lﬂ %

7407

PucyHnok 6

3ananme7. HaliTu HeompeaeneHHble HWHTErpaibl. Pe3ynbratsl  MPOBEPUTH

b depeHITnpOBaHUEM.

a) J’(—5X8 —1—X1+1x2/§)dx = j(— 5x8)dx + j(— 1—X1jdx+ J?/de =



13
9
=-5. ?—11In\x\+—x12 C——%—lllnH RS NERCY

IIpoBepka:

13

(—%—ﬂln\ |+ 12 1\/ CJ 9 O 2|

X |13

13
—1
8 11 12 13 12 :—5X8—E+12/_X.
X 13 12 X

=—-5X

6) jesmzx cos 2xdx .

ITomaraem t =sin 2x. Torga dt = (Sin 2X), dx, r.e. dt =2cos 2xdx. Orcrona

dt
cos 2xdx = > U, CJIeJIOBATEIIBHO,

e'dt ;t C—l sin2x |

jes'” 2X 005 2xdX =

[IpoBepka:

!

(%esmzx +Cj :%eSin 2X (sin 2x) =%e3i”2’( -2cos 2x = e3M2X cos 2x.

B) [(2+5x)sin xdx.
[TpumenuM HopMyay HHTETPUPOBAHHMS 110 YaCTIM:
fudv=uv-[vdu.

[MTonaraem U =2+5x, dv=sin xdx.
Torma du = (2+5x)'dx, T.e. du=>5dx, u v=sin xdx, T.e. v=—cos X.
CnenoBaTeiabHO

[ (2+5x) sin xdx = —(2+5x)cos X — [ 5(—cos x)dx = —(2+5x)cos x+5sin x+C.
IIpoBepka:

(~(2+5x)cos x+5sin x+C) = —((2+5x)' .c0s X+(2+5x)- (cos x) )+5003 X =
=-5¢0s X +(2+5x)sin x +5¢0s X = (2+5x)sin x.



3ananue 8. BoiuncnuTh miomanb Mmiockod (Urypsl, OTpaHUYEHHOU Mapaboion

y= X% +2X+4 u npssMoit Y = X + 6. Crenare yeprex.
Pemenne: 1) Iloctpoum mapabony Y= X% +2X+4. Koopaunatel BepIIMHBI

napadoJibl Y = ax? +bx+¢ - Touxu (Xo;Yo) - HaxXoaATCS 1O (HOpPMyIIaMm:

XO:—E'yO:anf44mo+c
2a’

B mnamem cnywae X :7:—1, yo = y(-1)=3. Tak kak a=1>0, To BeTBH

napa0osbl HanpaBieHsl BBepx (Puc.7).
2) Tlpsimyto Y =X+ 6 moctpoum mo aym Toukam: X=0, Yy=0+6=6 u

x=-1, y=-1+6=5.

3) Hailinem TOYKM mTEepeceUCHUs
napa®onbl U TMPSAMON, PEIIMB CUCTEMY

5T JIBYX YPaBHECHUI:

FEEK} {y:x2+2x+4,

y=X+6
X2 +2X+4—(x+6)=0;

x2+x—2:m
X1 =-2,¥1 =4,
X2 =1,y2 =7.

- o
-3 -2 -1 01 2oy [Tnomane IJI0CKOM burypsi,
orpaHndeHHOU TpadukamMu GyHKIUH Y1(X)

u Y2(X), BEIAUCISIETCS 110 opMyIIe:

Haiinem miomans Gurypsl, OrpaHU4eHHON T1aHHOM MPsIMOM U napaboJIo:



1 1 3 52 1
S = I[(x+6) (x2+2x+4)}jx= j(—xz—x+2)dx: ST 42x| =
-2 2 2 5
__11 2—(§—ﬂ—4j:4,5 KB.€/I.
3 2 3

1.4 TN®PEPEHIUAJIGHBIE YPABHEHUS
3apanme 9. Haiitu o60mee pemenue aud@epeHunanbHOr0o  ypaBHEHHSI  C
'—y=5
pasfensionMMucs  repeMerasiME X Y —Y = U YacTHOE  pelIeHHueE,
yIOBIIETBOpSItOIEe HavapbHOMY ycioButo Y(1)=0.
Pemenue: 3anuiieM ypaBHEHHE B BUJE
Xy =5+y,
WIH
x dy = (5+ y)dx.
[Tonaras, uro x#0 u (5+ y);t 0, paszmenwm JIeByIO M MPaByIO YacTH ypaBHEHUS Ha
dy dx

BBIpaKeHUE X (5+ y), B pe3yabTaTe NOJIYy4YUM _5 Ty - X

NHTerpupys JIeByI0 U IPaByIo 4acTH, MOJYYUM
N5+ y|=1In|x+In|C|
Otkyna cieayeT, 4to
5+ y|=In|Cx,
W
5+y=Cx.
Takum oOpazom, obmiee pemieHre IUPpGHEPEeHINATBHOTO YpaBHEHUS! UMEET BUJ
y=Cx-5,
«IlorepssHHOE» B TIporecce mpeoOpazoBaHuii pemeane Y= -5 mpu X =0
MoJTy4aeTcs U3 HalJIeHHOro obmiero pemenus npu C=0.

Haiinem uactHOe pelieHue, yioBieTBopstoniee HauanbHoMy yeiosuto Y(1)=0. s

ATOrO MOJCTaBUM 3HaueHusi X=1 u y=0 B oOuiee penieHWe W HaWJIeM 3HAYCHHE



C=5.
YacTHoe peuieHue HCXOJIHOTO b depeHnnanbHOro YpaBHEHHS,

YIOBIETBOPSIOIIEE HayaibHOMY ycioBuio Y(1)=0 umeer Bug Yy =5x—9.

3apanme 10. Haiitu oOuiee pemienue cucteMsl TudpepeHanbHbIX YpaBHEHUM:

dﬁ = 4X1 — X2
o . (1)
2
—= =—-2X1 +3X
dt 1 2

Pemenne: [Ipoauddepenunpyem nepoe ypaBuenue cucremsl (1) mo t:

d2X1:4dX1_dX2.

dt? dt dt
dX2
[ToncraBum BMecTO at €€ BhIpaXKEHHUE U3 BTOPOTO ypaBHEHUS cucTteMsbl (1):
2
d“x dx
L=l (C2x +3xy).
dt? dt
[Tomyunm
2
d“x dx
=411 2% 3%y )
dt? t
Bripazum x2 u3 nepBoro ypaBHeHus cuctemsl (1):
Xm
Xg =——=+4Xq. 3
2=""q T ©)

[ToacTaBum nosyueHHOE BbIpakeHue (3) B ypaBHeHHE (2):

2
47 :4dX1 +2x1—3(—dﬁ+4xlj WIH
dt? dt dt
2
0% 8446, @)
dt? dt

Takum oOpa3om, TOAYyYWJIM JHUHEWHOE OJHOpoAHOE auddepeHImaIbHoe

ypaBHEHHE BTOPOTO MOPSJKA C TOCTOSHHBIMU KO3 PULIMEHTaAMU:



dX]_
+10x4 =0. 5
it 1 (5)

Ero xapakrepucTuieckoe ypaBHCHHE A% —71+10=0 umeer KOPHH
A1 =5, 1p =2.
OO6iee penieHue UMEET BU:
X; =Cq1e”t +Cpe?t, (6)
rae C1 u Co — IpOU3BOJIBHBIE TOCTOSHHBIE.

[ToacTaBum HalizieHHOE BhIpakeHue (6) B (3):

Xo = —(C1e5t + C2e2t) + 4(C1e5t + Cze2t ):

= —5C;e™ — 2C,e?t + 4C1e™ + 4C,e?t = —C1et +2C,e?t

(7)

Pemenue nanHoii cucreMsl AuQdepeHuanbHbIX YPaBHEHU UMEET BUI:
X1 = C1e5t +C2€2t

X9 = —C1e5t + 2C2€2t

1.5 PSITIBI
© 4Mn!
3ananme 11. HccnenoBaTh cXOAUMOCTH psijia Z .
n=l N

Pemenne: OOmuMil 4jieH JaHHOTO PsJia C MOJOKUTEILHBIMU WICHAMH UMEET BU/I:

LA 4™ (1)

n= nn . 1oraga an+1—W.

T.k.

i @nel 4™ (n+1pn" i 4" -4-nbn+1)-n"

n>o &y noeo(n+D)™a" . n noo(n+1)" - (n+1)-4" -l

n
— 4 lim (L) _ 4 4
n—oo\ N+1 1 n e
lim (1+)
N—o0 n

TO 1o npu3Haky JlanamOepa psi pacXoauTcs.
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ID_uyoekOpuxd_bjWx6V7Sg
JI3.2 |B.W. [NonTuHHuKOB |Bpiciias MatemaTuka [3JIEKTpOHBI pecypce]: YuebHoe nocodue | TY, 2012 9BC
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