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I. Merogu4yeckne peKoMeHAANHA

1.1 MeTO)IH‘[eCKI/Ie PEeKOMEHIAIMU 10 OpraHv3anumn paGOT])I CTYACHTOB BO BpEMsA IMNPOBECACHUA
JEeKIIMOHHBIX 3aHATHH

B xone nmexuumii mpemnojaBaTellb U3garacT W Pa3bsCHICT OCHOBHBIC, HAUOOJEE CIOXKHBIC TIOHSATHUS TEMBI, a
TaK)Ke CBA3aHHBIC C HEW TEOPETUYCCKUE U MPAKTUYECKUE MPOOIIEMBI, JaeT PEKOMEHIAINH ISl TPAKTUIECKOTO
3aHATHUS M YKa3aHUS JJIS1 BBITOJIHEHUS] CAMOCTOSTEIbHOW PabOoTEHI.

B xoze eKnnoHHBIX 3aHATHI 00ydaroneMycs HeoOX0AMMO BECTH KOHCIEKTHPOBaHHE Y4eOHOTro MaTepuaa.
OOparath BHIMaHue Ha KaTerOpuH, GOPMYIHPOBKH, PACKPBHIBAIOIINE COJEPKAHNE N3YIaeMOM TUCITUTUINHBL,
Hay4YHBIE BBIBOZBI M MPAKTHUECKHAE PEKOMEH/IAIINH, TTOJIOKUTENBHBIHN OTBIT B OPaTOPCKOM HCKYCCTBE.
XemarenpbHO OCTaBUTH B pabOYMX KOHCIEKTAaX TMOJSA, HA KOTOPBIX JelaTh IMOMETKH, ITOAYEPKHBAIOIINE
0cOOyI0 BaXHOCTb TE€X WM HWHBIX TEOPETUYECKUX TIONOKEHHH. PeKoMeHIyeTcsi aKkTUBHO 3a/1aBaTh
MIPETOAABATENI0 YTOUHSIOIINE BOMPOCHI C IENbIO YSICHEHUS TEOPETHUECKHUX IOJIOKEHUH, pa3perieHus
CIIOPHBIX CUTYaIWH.

1.2 MeTOI[H‘IECKI/Ie PEKOMEHAAIMA 110 MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM

Ha mpakThueckoM 3aHATHH CTYAEHTHl pelIaloT 3afauyd MOJ PYKOBOACTBOM IpenojaaBarens. CemMuHap
MPOBOJMTCS IO Y3JIOBBIM M HanOoJiee CII0KHBIM BOIpocaM (TeMaM, pas3zieiaM) yaeOHOH IporpaMmBbl.
HpaKTquCKHC 3aHATHA MOCBALICHBI U3YYCHUIO HanboJee BAKHBIX TEM y‘IG6H017I JAUCIUILTHUHBI. Onu CJIy’Kat
JUTSL 3aKPETICHNS] N3YYEHHOTO MaTepuaa, pa3BUTHs YMEHUH U HaBBIKOB IMOATOTOBKH JOKJIAI0B, COOOLICHNUH,
NpUOOPETeHHsI OMbITa YCTHBIX IyOJIMYHBIX BBICTYIJICHWH, BEJEHUS IOMCKYCCHUH, apTyMEHTAalUH M 3allUThI
BBIIBUTAEMBIX ITOJIOKEHHM, a TaKXkKe U1 KOHTPOI MPETNOAABAaTEIeM CTEIICHN MOATOTOBICHHOCTH CTYACHTOB
10 U3y4aeMOW JUCLUILINHE.

B xoz1€ MoAroTOBKY K NPAKTUYECKUM 3aHATHSAM CIEAYET U3YUUTh OCHOBHYIO U JIOIIOJHUTENBHYIO JIUTEPATYPY,
Y4ecTh PeKOMEHJALNH TpernoiaBareis u TpeboBaHus paboueil mporpaMMBl.

Mo:xHO IIOATrOTOBUTH CBOM KOHCIIEKT OTBETOB IIO paCCManHBaCMOﬁ TEMATHKEC, IIOATOTOBUTH TC3UCHI AJIA
BBICTYHHCHHP'I 110 BCEM y‘Ie6HI)IM BOIIpoCaM, BBIHOCUMBIM Ha 3aHATHUC. CJ’IGILyCT nmpoayMaTb NpUMCPLI C LEJIbIO
oOecrieyeHus] TECHOW CBS3M H3Yy4aeMOH TEOpUH C pEIbHOH NPakTUKOW. MOXKHO JOMOJHUTH CIIHMCOK
PEKOMEHJOBAHHOM JIUTEpaTypsl COBPEMEHHBIMH HMCTOYHHKAMH, HE TPEACTaBICHHBIMH B  CIIHCKE
PEKOMEHJOBaHHOW JIUTEPATYPHI.

1.3 MerToanyeckue peKOMEHIAUMH 110 OPTraHU3ALUM CAMOCTOATEIbHOI padoThl 00yUaromuxcs

CamocrosiTensHas paboTta — raHupyemast yaeOHas, y4eOHO-UCCIeTI0BATENbCKas, HAyYHO-UCCIIeI0BaTeIbcKast
paboTa CTYJCHTOB, BBINOJIHAEMAs BO BHEAYIUTOPHOE BPEMS 1O 33JaHUI0 U MPHU METOJMUYECKOM PYKOBOJCTBE
MperoaaBareisi, Ho 0e3 ero HEeMmOCPEACTBEHHOIro ydacTus (IpHU YaCTUYHOM HEMOCPEJACTBEHHOM YYacTHH
MPETIOIaBaTelsl, OCTABISIONIEM BEAYIIYIO POJIb 32 pabOTON CTYACHTOR).

CamocrosTenbHas padota cryneHToB (nainee — CPC) B BY3e siBisieTcss BOXKHBIM BHIIOM YUeOHON U HayYHOUH
nesitenbHocTr cTyaeHTa. CPC urpaet 3HaUYUTENbHYIO POJIb B PEHTHHIOBON TeXHOJIOTHU 00yueHus. O0yueHue
B BY3e Brirouaer B ceOs 1Be, MPAKTUYECKH OJMHAKOBBIC MO 00BhEMY M B3aUMOBIIHSHUIO YacTH — TpoIecca
o0ydeHust u nporiecca camooOyuenus. [Toaromy CPC nomkHa crath 3G(GEKTHBHOW M IiEJICHAIIPaBICHHON
paboToii cTyAeHTa.




K coBpeMeHHOMY CrielIManicTy OOMIECTBO MPEABSIBISET JOCTATOYHO IIUPOKUH ITepeyeHb TpeOOBaHHM, Cpeau
KOTOPBIX HEMaJIOBAKHOE 3HAYCHNE UMEET HAJIMYKE y BBIITYCKHUKOB OMpPEACICHHBIX CIIOCOOHOCTEH U yMEHHUS
CaMOCTOSITETIbHO 00BIBaTh 3HAHMA W3 PA3NWYHBIX HCTOYHHKOB, CHCTEMAaTU3UPOBATh IOJYYEHHYIO
uHpOpMAINIO, JaBaTh OLEHKY KOHKpeTHOH cutTyanuu. dopmMupoBaHHE TAaKOr0 yMEHHUS IPOUCXOIUT B
TEYEeHHE BCEro Mepuoja OOydYeHHs 4Yepe3 ydacThe CTYACHTOB B TPAKTHUECKHX 3aHSATHAX, BBIOJHEHHUE
KOHTPOJIbHBIX 33/IaHUH U TECTOB, HAIIICAHUE KYPCOBBIX U BBITYCKHBIX KBaTH(PUKaIUOHHBIX padot. Ilpu 3Tom
CPC urpaer pemraroniyio posib B X0Ze Bcero yaeOHOTo mporiecca.

B mpornecce camocTosATENbHON pabOThl CTYACHT MPUOOpETaeT HABBIKM CaMOOPTraHU3alMH, CaMOKOHTPOJI,
CaMOYIIpaBJI€HUs, caMOpe(IeKCUH W CTAHOBUTCS aKTHBHBIM CAaMOCTOSITEIBHBIM CYOBEKTOM Yy4eOHOM
JIeSITeTbHOCTH.

DOopMBI CAaMOCTOSATENBHOM paboTHl CTYACHTOB pa3HO00pa3Hbl. OHU BKIIIOYAIOT B CEOS:

- W3y4eHre y4eOHOW, HayYHOH W METOAMYECKOW JHUTEepaTypbl, MAaTepHAIOB NEPHOAUUYECKUX H3JAHUH C
NPUBJICYCHUEM OJIICKTPOHHBIX CPEACTB OQHUUUAIBHOW, CTaTUCTUYECKOH, MEPUOAMYECKOM WM HaydHOU
nH(pOpMAIIHH;

- MOJITOTOBKY JIOKJIAJIOB U pedepaToB, HANMCAHHE KYPCOBBIX M BHITYCKHBIX KBAUIM(UKAIIMOHHBIX padoT;

- yuactue B paboTe cTyIeHUECKIX KOH(pEpEeHINH, KOMIICKCHBIX HAYYHBIX UCCIEIOBAHUSIX.
CamocrosiTensHast paboTa MprodLIaeT CTYACHTOB K HAYYHOMY TBOPYECTBY, IOMCKY M PEIICHHIO aKTyaJlbHBIX
COBpEMEHHBIX IPoOIIEM.

OcHOBHOH (OPMOI CaMOCTOSTEIBHOW pPa0OTBl CTYAEHTA SBISAETCS H3yYeHHE KOHCIEKTa JIeKIUH, HX
JIOTIOJIHEHUE, PEKOMEHJOBAaHHOW JIMTEpaTyphbl, aKTUBHOE YydacTH€ Ha NPAaKTUYECKUX M CEMHHApPCKUX
3aHATUAX.

YreHue yueOHNKA

W3yuas maTepuan no y4eOHUKY, CIEAYyEeT NEPEXOIUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO I1OCIE MPABUIBHOTO
MOHUMaHUS TPEABIAYIIEero, MPON3BOAS Ha Oymare BCE BBIUMCICHHS (B TOM YHCIIE M T€, KOTOpPbIE paau
KpaTKOCTH OIMYILICHHI B y4eOHHMKE) M BBITTOJIHSS HMEIOIINECS B yUEeOHUKE YEPTEHKH.

Oco0oe BHMMaHUE cileAyeT o0pallaTh Ha ONpENEeNICHHe OCHOBHBIX MOHSATHUH. CTYIEHT NOJKEH MOApOOHO
pa3bupaTe TpUMEpHI, KOTOpPBIE MOSCHSIOT TaKue OIpPEIeNIeHHs, U YMETh CTPOUTh AHAJOTHYHBIE MPUMEPHI
CaMOCTOSITEIBHO.

Heo0xoouMo TOMHHMTB, YTO KaxJash TeOpeMa COCTOMT U3 NPEANONIOKEHUH M yTBepKIOeHus. Bce
NPEAINOJIOKEHNUS JOJDKHBI 0053aTeNIbHO MCIIONB30BAThCS B JOKaszaTelbcTBE. HykHO m0oOMBaTBhCA TOYHOTO
IPEICTaBIECHUs] O TOM, B KaKOM MECTE JI0Ka3aTelbCTBa MCIOJIb30BAHO KAXKJ0€ IPEAINOIOKEHUE TEOPEMBI.
ITone3Ho cocTaBiATH CXEMBI JI0KA3aTENbCTB CIOKHBIX TeopeM. IIpaBHiIbHOMY MOHMMaHHIO MHOTHX T€OpeM
MoMoraeT paz0op NPUMEPOB MaTEMAaTHUYECKUX OOBEKTOB, OOJAAAIONIMX M HE 00JaJaroluX CBOWCTBAMH,
YKa3aHHBIMHU B NIPENIOI0KEHUIX U YTBEPKACHUSIX TEOPEM.

Ilpy n3ydeHnn marepuana MO y4eOHHKY IOJE3HO BECTH KOHCIIEKT, B KOTOPBI PEKOMEHAYETCsl BIIUCHIBATH
omnpeneneHus, GOpMyIMPOBKU TeopeM, GOpMyJibl, ypaBHEHHUS U T. 1. Ha momsx KoHcIekTa cienyer oTMedaTh
BOIPOCHI, BBIZIENIEHHBIE CTYACHTOM JUI MOTyYeHHs MMChbMEHHON MIIM YCTHOW KOHCYJIbTALMHU PerojaBaTes.
[MuceMenHOE oopmiteHHEe pabOTHl CTyIeHTa UMEET UCKITFOUUTEIBHO BAXKHOE 3HAYCHHUE. 3aliCH B KOHCIIEKTE
JIOJDKHBI OBITH CHENaHbl YHCTO, aKKYpaTHO M PACIIONIOKEHBI B OMPEICICHHOM TMOpsAKe. XOopollee BHEIIHee
odopMiIeHHEe KOHCIIEKTa [0 W3yYEHHOMY MaTepually HE TOJBKO MPUYYHUT CTYAEHTa K HEOOXOAMMOMY B
paboTe MOpPsiAKY, HO M TO3BOJMT €My H30€XaTh MHOIOYHMCIEHHBIX OIIMOOK, KOTOpBIE IPOUCXOAAT H3-3a
HeOpeXHBIX, OECITOPATOYHBIX 3aMKCceit.

BrIBO/IBI, TIOJTyUeHHBIE B BUIE GOPMYII, PEKOMEHYETCS B KOHCIIEKTE IMOYCPKUBATD MM OOBOJUTH PAMKOIA,
9YTOOBI MPH MEPSUUTHIBAHUU KOHCIIEKTa OHH BBIACISUTUCH M JTydllle 3armoMUHaimich. ONBIT OKa3bIBaET, YTO
MHOTHM CTYyJEHTaM IoMOraeT B paboTe cocTaBlieHHE JIUCTa, COACPIKAIIEro BakKHEHIIMe U Hanboiee 4acTo
ynotpebisiemMble GopMynbsl Kypca. Takod JMCT HE TOJNBKO ITOMOTAeT 3allOMHHUTH (DOPMYJbI, HO U MOMKET
CITY’KHTb MTOCTOSTHHBIM CIIPABOYHUKOM JUIA CTYJCHTA.

Camonposepka

IMocne w3ydyeHHsT OIpENEeNeHHOW TeMbl MO0 Y4YeOHHKY M PELIeHUS [IOCTAaTOYHOIO KOJUYECTBa
COOTBETCTBYIOUIMX 3ajlad CTYIEHTY PEKOMEHJYETCS BOCIPOM3BECTH IO MaMATH OIPEICNICHUS, BBIBOJBI
¢dopmyn, GOpMYNTHPOBKM M JOKa3aTelbCcTBA TeopeM. Bompochl sl caMONpPOBEpKH, NPUBEICHHBIE B
HACTOSIILEM I10COOMH, AAaHBI C LIEIbIO IIOMOYb CTYJICHTY B IOBTOPCHMH, 3aKPETJICHUU U IPOBEPKE IPOYHOCTH
YCBOGHHS M3YyYEHHOTO Marepuana. B ciydae HEoOXOAMMOCTH HAJO elle pa3 BHUMATEIHLHO Pa3oOpaThes B
Marepuaje yueOHUKa, peLIUTh psf 3a1ad.

WNHorga HeEmOCTaTOYHOCTH YCBOEHHS TOTO WM HWHOTO BOIPOCA BBIICHSAETCA TOJNBKO TPU H3YYEHHHU
JanpHenero Marepuana. B aTom ciaydae Hago BEpHYTHCS HA3a1 U MOBTOPUTH IJIOX0 YCBOSHHBIH pa3ielt.

I.4. IlpoBenenue 3aHATHII B MHTEePaKTUBHOM (opme

WHrepakTrBHOE 00YyYeHHE MpEACTAaBIsIeT cO00M crnocod MO3HaHMs, OCYIIECTBISIEMBbIH B (hopMax COBMECTHOMN
JIEATENBHOCTH OOY4aroLIMXCsl, T.€. BCE YYaCTHHUKHM O0Opa30BaTENbHOrO Ipolecca B3aUMOAEHCTBYIOT APYT C
JPYyroM, COBMECTHO peIIalOT [OCTaBJICHHbIE MpPOOJIEMBI, MOICIUPYIOT CHUTyaluH, OOMEHHMBAIOTCS



nHpOpMAIIeH, OIEHUBAIOT JEHCTBUE KOJUIET M CBOE COOCTBEHHOE IOBENIEHHE, MOTPYKAIOTCS B PEATbHYIO
atMocdepy AeT0BOr0 COTPYAHNIECTBA MO Pa3peIIeHHIO TPOOIeM.

WntepaktuBHas (opma oOydeHHs peann3yercs B BHIE KOJUIEKTUBHBIX pEIICHHI TBOpYECKHMX 3amad (Kewc-
3a[JaHu 110 TEMATHKaM TUCITUTLTAHBI).

KomnexruBHbie pemeHnst TBOpueckux 3amad. [lom TBOpUecKMMH 3afaHWSMH TIOHMMAIOTCS Takue y4eOHbIe
3aJjaHns, KOTOpBIe TPEOYIOT OT OOydYaroONMXCsl HE MPOCTOTO BOCIIPOM3BOJICTBA WH(OpPMAIWHU, a TBOPUECTBA,
MOCKOJIBKY 3aJ[aHusl COJEpKAT OOJIBIIMN WM MEHBIIMN 3JIEMEHT HEU3BECTHOCTH M HWMEHOT HECKOJIBKO
MOJTXOJIOB, HECKOJIEKO METOJIOB PEIICHUS.

I.5. MeToauveckue peKOMeHIAMH 110 PEIICHUIO TECTOBBIX 3aJaHU i

TecroBas cucrema MperycMaTpUBaeT BOMPOCHI/3a1aHusl, HA KOTOPhIC 00YYaIOIIUIACS JOJDKEH JaTh OJUH MU
HECKOJBKO BapHMaHTOB MPAaBUILHOTO OTBETa W3 TMPEUIOKEHHOTO CIHCKa OTBEeTOB. IIpm momcke oTBera
HEOOXOMMO TPOSIBJIATH BHUMATEIBLHOCTb.

[lpu oTcyTCTBHM KakOro—iuOO OJHOTO OTBETa Ha BOIPOC, MPEAYCMATPUBAIOIIMI MHOXKECTBEHHBIH BBIOOD,
BECh OTBET CUMTAETCS HEMIPABUIBHBIM.

OTBeTHI NPAaBUIIBHBIC BBIJCISIOTCS B TECTE TOJYCPKUBAHUEM WM JTFOOBIM JIPYTHM JIOITYCTHUMBIM CHMBOJIOM.

1.6. MeToauyeckue peKOMeHIALMH 110 PelIEHHUIO 32124, B TOM YK CJIe JONMOJHUTEIbHBIX

BaxapIM KpHUTEpHEM YCBOCHUS TEOPHUH SBISAETCS YMEHUE PEIlaTh 3aJa4d Ha MPONUICHHBII MaTepra.

[lpu pemennn 3ama4 HY)XKHO OOOCHOBATh KaXBIH 3Tall PEIICHUS UCXOAS M3 TEOPETUYECKUX ITOJIOKEHUH
Kypca. Eci cTyIeHT BHAWUT HECKOJBKO ITyTEeW PEelIeHHs, TO OH JOJDKeH CPaBHUTh MX W BBIOpATh M3 HHUX
camblid my4dmuid. [Tone3Ho 10 Hayaia BRIYUCICHUN COCTaBUTh KPATKUM IJIaH PEIICHUS.

Pemenns 3amad w1 mMpUMeEpOB ClEAyeT M3Jararh MOAPOOHO, BBIYHCICHHS PACIONiaraTh B CTPOTOM TIOPSIZKE,
OTJIeNISIsI BCIIOMOTATENNbHbBIE BEIYMCICHUS! OT OCHOBHBIX. UepTEXH MOKHO BBIIIONHATH OT PYKH, HO aKKypaTHO
U B COOTBCTCTBHU C JOaHHBIMH YCJIIOBUSMHU. Ecmn YCPTEK Tpe6yeT 0co00 THIATCJIBHOI'O BBIIOJIHCHUS
(Hammpumep, Tpu TpaUUECKOW TPOBEPKE pEIICHUs, IOJYyYEHHOI'O IyTeM BBIYUCIEHUI), TO CIEIyeT
MOJIE30BATHCS TMHEHKOW, TPAHCTIOPTHPOM, JIEKAJIOM U YKa3bIBaTh MacITao.

Pemenne kaxxnod 3amavyd IOIDKHO TOBOIHWTHCS IO OTBETA, TPEOyeMOTro YCIOBHEM, M IO BO3MOXXHOCTH B
001IeM BHJIE C BRIBOJIOM (DOPMYJIBL. 3aTEM B MOTYyUEHHYIO (POPMYITy TIOICTABIISAIOT YACIOBBIC 3HAUCHHS (€CITH
OHHM J1aHbl). B MpOMeXyTOUHBIX BBIUMCIEHUAX HE CIEAyeT BBOAUTH MPHUOIMKEHHBIE 3HAYSHHUS KOPHEH, yncna
THUT. I

[MomyueHHBIN OTBET CIEAyeT MPOBEPATh CHOCOOaMU, BBITEKAIONUME M3 CYIIECTBa JaHHOW 3amaun. Ecnw,
HampuMep, perranach 3aja4a ¢ KOHKPETHBIM (PU3NYECKUM WIIH T€OMETPUIECKHM COJIEPIKAHUEM, TO TIOJIE3HO,
MPEXAe BCEro, MPOBEPUTHh Pa3MEPHOCTh MOJMYYEHHOTO oTBeTa. [lone3Ho Takke, €Clii BO3MOXKHO, PEINTh
3aJ1a4y HECKOJIBKUMH CIIOCOOaMH U CPABHUTH IMOJTYYCHHBIC PE3YJIbTAThI.

Pemenne 3amau ompeneneHHOro THIA HYXKHO MPOAOIDKATh OO NPHUOOPETeHHs TBEPABIX HABHIKOB B HX
pELIEHUN.

Ilepen pemieHueM 3agadd OJKHO OBITH IOJHOCTBIO MPHUBEICHO €€ yciaoBue. CaMo pelIeHHE CleayeT
COIIPOBOXIATH HeO6XOI[I/IMBIMI/I pacu€TaMu U MOACHCHUAMU C YKAa3aHUCM ITPUMECHACMBIX (1)0pMyJI, aHaJIU30M U
BBIBOJIAMH.

Pabora nomkxHa OBITH OQoOpMIICHA AKKypaTHO, HamucaHa pa30opuyrBO Oe3 IMMOMapOK, 3a4epKUBaHUU U
COKpAIICHU CIIOB.

I.7. MeToanueckue YKazaHus 110 NOATrOTOBKE K PCIICHUIO KelCcoB — MNPAKTHYCCKUX chyaum‘i

Keiic (B mepeBome ¢ aHTI. — cCiay4dail) TpenCcTaBiseT cOO0W MPOOIEMHYIO CHUTYyaIUio, IpeayiaraeMyro
CTYZICHTaM B KauecTBE 3a/laud JUId aHaju3a U moucka pemeHus. OOBIYHO KEHC COJEPKHUT CXEMaTHYeCKOe
CJIOBECHOE ONMCAaHWUE CHUTYallMH, CTATHCTUYECCKHE JaHHBIE, a TAaKKe MHCHHS WM CYXICHHS O CHUTYaIusX,
KOTOpBIE TPYIHO TIpeNCKa3aTh WM W3MepuTh. Kelic, 0XBaThIBa€T Takhe BHIBI PEUEBOU JEATEIHHOCTH Kak
YTCHHUE, TOBOPCHUE U ITNCHMO.
Kelicbl HarnsiiHO N€MOHCTPUPYIOT, KaK Ha MPAKTUKE MPUMEHSETCA TEOpEeTHYEeCKUd Marepuan. JaHHBIN
marepuai HeO6XOIII/IM JJIsL O6Cy>K)IeHI/ISI npeajiaraCMbiX TEM, HalIpaBJICHHBIX Ha Pa3BUTUC HABLIKOB 06HI€HI/I$I
W TIOBBIIMICHUS MPO(PECCHOHANBHON KOMIIETCHIIMH. 3a4acTyl0 B KelcaxX HET SICHOTO PEIIEeHUs MPOOJIEMBl U
JIOCTaTOYHOTO KOJIMYEeCTBAa WH(OPMAITHH.
AHanu3 Keiica JOKEH OCYIIECTBISITECS B ONPEACICHHOM MOCIIe0BATEIBHOCTH

- Brigenenue npoOieMsl.

- [lonck ¢akToB 10 TaHHOM MpodIIEME.

- PaccmoTpenue abTepHaTUBHBIX PELICHUN.

- Boibop 0600CHOBaHHOTO peLIeHUS!.



I.8. Metoauyeckne pekoMeHAAUH M0 BHINOJHEHHI0 JOMAIIHUX U HHANBHAYAJIbHBIX 3aJaHU

JloMarHie/MHIMBUAYAlIbHBIE 33JaHUs 10 KYPCY BBITIONHSIOTCS OOYYaIONUMUCS CaMOCTOATENBHO B
OTJIENBHOM TETPaIU WITU B TETPAH IS PAKTHIESCKUX 3aHITHH.

JloManHuie/MHIMBUIyallbHBIE 3a/laHusl OPHUEHTHUPOBAaHbI HA 3aKpeIUICHHE TEOPETHUYECKOTo MarepHana,
M3YYEHHOTO B XOJI¢ JIEKIIMOHHOTO 3aHATHS U OTPAOOTAHHOTO Ha IMPAKTHYECKUX 3aHATHSAX 10 KKIOW TeMe
Kypca.

[Ipu  BHIMOTHEHWH  JAOMANTHETO/WMHIWUBUIYATLHOTO  3aJaHUsS  OOYYArONIMiiCS  JODKEH  IOBTOPHUTH
TEOPETHUECKUA MaTepHall JICKIIUH 10 JaHHOW TeMe; pa3o0paTh 3aJaHws, BBHITIOJHCHHBIE HA MPaKTHUIECKOM
3aHATUU; 3alUCaTh YCIOBUE 3aJaHusl B TETPaJib; MOJHO U C OOOCHOBAHHEM JICHCTBHI BBIIOJHUTH PEIICHUE
3aJlaHuil; TPH HEOOXOIUMOCTH MPUBECTH HEOOXOAUMEBIE YyTOUHEHUS ((hOPMYIIbI, TEOPEMBI, YTBEPIKICHMS ), HA
OCHOBE KOTOPBIX TIPOBOJAMIIOCH PEIICHHUE; 3aITUCATh OTBET WITH BHIBO/I.

Bce wnHmmBuayanpHBIE 3alaHUS HEOOXOOWMO 3allUTUTh B YCTHOH (oOpMe, OTBETUB Ha BOIPOCHI
MIPEToIaBaTes IO BBITIOJIHEHUIO 3aJaHIH U 000CHOBAHHUIO MTPUBEIACHHOTO PEIICHIIS.

1.9. MeTroaguyeckne peKOMEHIALMH 110 BBITOJHEHUI0 KOHTPOJIBHBIX padoT

KonrtponbHeie paboThl MO JaHHOW JUCLMWIUIMHE BBIIOJNHSIOTCS B OTAENBHBIX TETPAIsX A KOHTPOJBHBIX
paboT MK Ha OTAENBHBIX JINCTAX, KOTOPBIX XPAHATCS Y MPENOoJaBaTelis; B HUX e 00yJalOMIUIACs BHIIOIHSACT
paboTy Haj MONYIIEHHBIMH OIIMOKAaMH B CIIydae HEYyJIOBJIETBOPUTEIHHOIO BBIIOJHEHUS KOHTPOJBHOM
pabOTHI MK IOMOJTHUTENBHOE 3aJaHue U1l IOIyCKa K IIepec/iadue KOHTPOJIBHOHM paboThI.

KontponbHas pabota cuutaeTcs 3a4TEHHOM, €CITU MPaBHILHO BBITIOHEHO He MeHee 60% 3amanuii.

3agaHus KOHTPOJIBHOHW PaOOTHI BBITOIHSIIOTCS aKKYPaTHO, IIOCIIEIOBATEIbHO, 0OOCHOBAHHE PEIICHHS U OTBET
00s13aTeNIbHBI B KQ)KIOM 33/IaHHN.

I[Tpn Hanmcanuy paboOTHI MOKHO MCIIOIH30BATh YCPHOBHK.

[Ipu BBINOTHEHHH KOHTPOJBHBIX Pa0dOT HE JOMYCKAaeTCs MCIIOJIb30BaHUE MOOMIBHBIX YCTPOHMCTB, T'aXKETOB,
KaJIBKYJISITOPOB, y4eOHOI JTUTepaTypsbl.

1.10. MeToaudecKkue PCKOMEHAAIUU I10 MOAT0TOBKE K C1a4€ KOVIOKBHYMaA

KonnokBuyM mpoBOAXTCS MO TEOPETUYECKON YaCTH Kypca U COCTOUT U3 HECKOJIBKUX JTaIOB.

1 Drarm. YCcTHBIN ONPOC TIO OTIPEAETICHHSIM.

Bce onpenenenust HeoOxoauMo 3HaTh HanzycTh. Kaxnoe BepHO chopMynHpoBaHHOE onpenencHue — 1 6am.
Heo0xoammo HaOpats MakcuMyMm — 3 Oaiia, MUHUIMYM — 2 Oajuia.

Ecnn oOyuatomuiicst He clpaBWiIci C JaHHBIM 3TalloM, TO MPOAOJDKAET OCBaMBATh YUEOHYIO IUCLMIUIMHY
CaMOCTOSATENTFHO J0 CIEAyIomed NOombITKA. bammer (2 wimm 3), moidydeHHBIE 3a TMEpBBIA dTal, MOTYT
COXPAHATHCSA 0 CIEAYIOLIeH mepecaadn KOJJIOKBIyMa.

2 Dtamn. YCTHBIM BONpOC ¢ pa3BepHyThIM oTBeTOoM. IIpu moaroroBke k oTBeTy Ha Bompoc (B TeueHue 20
MUHYT) CUMTAETCS JOMYCTUMBIM HCIOJIB30BaHHE COOCTBEHHOPYYHO HAIMCAaHHOTO KOHCIIEKTA, 3aIluCei.
Hcnonp3oBaHNe MHBIX MAaTEPHUAJIOB U TEXHUUECKUX CPEJCTB SBIISIETCSA HapyIIEHUEM MPAaBHI M JOCTATOYHBIM
YCIOBHEM AJIsl TOTrO, YTOOBI KOJUIOKBUYM CUMTAaTh HE CAAHHBIM M OOYYaIOLIMHCS HPOJOJDKACT OCBaMBATh
JTUCIUILINHY CAaMOCTOATENBHO 10 CIEAYIOMIEH MOTBITKH.

Bo Bpemst oTBeTa mpernoaBareinto 00yJaronuicss MOXKeT BECTH KaKHe-JIn00 3aIiCy Ha YUCTOM JICTE OyMary.
MakcuManbHOE KOJIMYECTBO O0ajuIoOB 3a OTBET Ha BONPOC OOydalomIMICs MOJIy4aeT, €CIM HaHbl BCe
omnpenesneHus, chOpMyJIUPOBaHbl U AOKA3aHbl YTBEPXKIEHWS, INPUBEACHBI IPUMEPHl U KOHTPIPUMEDPHI, U
MUHHMAJIEHOE — €CJIH JaHbl BCE OIpeiesieHHs, CYOPMYIUPOBAHbl YTBEPIKICHNUS, T0KA3aTEIbCTBA IPUBEICHEI,
HO TOJIKO Ha YPOBHE HUJIEU.

I.11. MeTroanyeckue peKOMeHAAIUH MO BHINMOJHEHUIO UTOTOBOI0 (3K3aMeHAIMOHHOT0) TeCTa

NToroBrlit (3K3aMEHAIIMOHHBIN) TECT IPOBOIUTCS B BHJIE KOMITBIOTEPHOTO TECTHPOBAHUSI.

Jns ycrienmHoro MpOXOXKACHUS HTOTOBOTO TecTa OOyYaloluecs B PEeXHME CaMOTIOATOTOBKH BBITTOIHSIOT
3aJlaHus IOATOTOBUTEIHHBIX TECTOB.

CroxHBIC 33/1aHUS, BCTPEUAEMbIE B TECTAX, CTYJACHTHI MOTYT BBIMIOJIHATH HA TPYIIIOBBIX ¥ WHAMBHUITYATEHBIX
KOHCYJIBTAIIMSAX TI0 TIPEIMETY.

Ilepen mpoxoxmeHWeM TecTa OOYYaroIIMKCS MOJKEH MOBTOPUTH BECh TEOPETHUECKHH W TMPaKTHISCKHUN
MaTepuan Kypca, BEIyYHTh OCHOBHBIE (DOPMYITBI, OTIPEAEITICHHS, YTBEPIKIEHUS H TEOPEMBI, 3HATh CIIOCOOBI U
METO/IbI PELICHMS KIIIOUEBBIX 3alaHUM Kypca.

1.12. Meroauyeckue peKOMeHIAUNHU O NMOArOTOBKeE K caye IK3aMeHa

DK3aMeH OCYIIECTBISIETCS B paMKaX 3aBEPIICHUS U3yUCHHS JUCITUTUTUHBI (MOYJIs) U TIO3BOJISET OMPE/ICIUTh
Ka4eCTBO YCBOCHUS M3YYCHHOI'O MaTepHalia, a TAKIKE CTENeHb CPOPMUPOBAHHOCTH KOMIICTCHIIHUH.

CryneHThl 00sI3aHBI CIaBaTh 9K3aMEH B CTPOTOM COOTBETCTBHHU C YTBEPXKACHHBIMU YYCOHBIMH ILIAHAMM,
pa3paboTaHHBIMH COTJIACHO 00pa30BaTEIBHBIM CTaHAAPTaM BHICIIETO 00pa30BaHuS.



— [lo pucuMITIMHE SK3aMEH TPUHUMACTCS 10 OwWieTaMm, COACPKAIIUM JiBa TEOPETUYECCKHX BOIPOCA.
OK3aMECHAIMOHHBIC OWJICTHI YTBEPIKIAIOTCS Ha 3aceaHuu Kadeaphl.

— DK3aMeHaTopy MpPeAOoCTaBISETCS MpaBo 3a7aBaTh CTYACHTaM BOMPOCHI B paMKax OwieTa, a Takke, TOMHUMO
TEOPETUUYECKUX BOMPOCOB, MpejiaraTh 3a1a4uu IpakTUKO-OPUECHTUPOBAHHOMN HAIIPaBICHHOCTH MO MpOorpaMMme
JTAHHOTO Kypca.

— Ilpm siBKe Ha 3K3aMeH CTYACHTHI 00S3aHBI UMEThH MpH ce0e 3a4eTHYI0 KHIDKKY, KOTOPYIO OHU TIPEIbSIBISIOT
9K3aMEHATOPY B Hadaje dK3aMeHa.

— PexoMeHyeTcs mpu MOATOTOBKE K AK3aMEHY OMHPATHCS Ha CIEIYIONIUH TJIaH:

1. IIpocMoTpeTh mporpamMmy Kypca, C HeNbI0 BBISBICHUSI HanOojee IpOoOJIEMHBIX TeM, BOIIPOCOB, KOTOPHIE
MOT'YT BBI3BATh TPYAHOCTH IIPU ITOATOTOBKE K DK3aMEHY.

2. TCMI)I HGO6XOHI/IMO I/I3y‘IaTB II0CJIEA0OBATCIIBHO, BHHUMATCIBHO 06pama;1 BHUMAHHUEC HaA OIIMCAHUC
BOTIPOCOB, KOTOPEIE PACKPHIBAIOT €€ cojiepkaHue. HaunHaTh HEOOXOIUMO C TIEPBOM TEMBI.

3. Tlocne paboTHl Ham MEPBOM TeMOH HEOOXOIUMO OTBETHUTH Ha BOMPOCHI JUISI CAMOKOHTPOJS M PEINIUTH
TecToBble 3aqanus K Hel. [lpu sToM s 3QQeKkTUBHOrO 3aKperuieHuss UHPOPMAIMK MPOPemarh TeCT
MIEPBBIH pa3 Jrydine 0e3 UCIOIb30BaHMs YIeOHBIX MAaTEPUAIOB, BTOPOU pa3 ¢ UX UCIOIh30BAHHUEM.

4. W tak pganee o OCTalbLHBIM TEMaM.

I1. Tli1aHbI IPAKTHYECKUX 3AHATHH

Tema 1. JIuneiinas aaredpa

ILnan

Marpuusl. Onepauun Hag Matpunamu. OOpaTHast MaTpHULIA.

OneMeHTapHble IPeo0pa3oBaHus MaTpULbL. PaHT MaTpUIbl, €ro BEIYUCIICHHE.

OnpenenuTeny BTOPOTO U TPETHETO MOpsaka. MUHOPHI U anrebpanyeckue TOTOTHEHHS.
Onpenenurtenu n-ro nopsiaka. CpoicTBa onpenenuteneil. MeTo bl BEIYUCIECHUS ONIPeNeIUTENeH.
Cucrembl TUHEHHBIX ypaBHeHUMU. [IpuMeHeHHEe MaTpull U ONpEleNuTeNel K PEUICHUI0 CUCTEM JIMHEHHBIX
anredpandeckux ypaBHEHUH.

Teopema Kponekepa — Kanenu. Meton ["aycca perieHus: cucTeM JTUHEHHBIX YpPaBHEHUM.
PemieHrie 0THOPOAHBIX CUCTEM YPaBHEHH.

8. @opmynsl Kpamepa.

kv

=N

Jluteparypa: [1, c. 13-73]; [3, c. 3-29]; [5, c. 7-90].
Ipumep keiic-3agaHus 1Sl KOJJIEKTHBHOTO PelIeHUsI:

I noxzanava. PemuTh cuctemMbl ypaBHEHUI:

L x+3y=7 5 x=2y=S5 3. 2x-3y =13
2x+4y =10 3x+y=8 3x+5y=-9

Il momzamaua. IlpeacTaBuTh CUCTEMbI YpaBHEHUHN B MaTpUUHON (hopMe:
x+3y+2z=5 x=2y+4z=11 2x+3y+2z=1

4. 02x+4y-2z=8 5. 43x+2y+32z=8 6. 13x+2y+3z=-1
3x-2y-z=0 2x+5z=11 2x+7y+4z==-2

Il nom3aaya. PemuTs cucTeMbl ypaBHEHHIA KaXIbIM M3 U3BECTHBIX METOIOB PELICHHUS:
x=2y+4z=0 x+3y+2z=5 2x+3y+2z=4

7.3 3x-2y+5z=5 8.32x+4y+3z=9 9.0 3x+5y+2z=4
2x-4y+5z=-3 3x+2y+z=7 2x+3y+4z=-6

Bonpochl 1151 CAMOKOHTPOJIA:

JlaTp onpezneneHne MaTpuLlbL.

[lepeuncnuTh BUABI MATPHUL.

Kakue onepanuu BHIIOJIHUMBI HaJl MaTpULiaMu?

[lepeuncnuTh 3MeMeHTapHbIe TPe0OpPa30BaHUsI MATPHII.

B kaxoM citydae BBIITOJIHUMA ONEpalus YMHOKEHUS IByX MaTpuIl?
Kaknumu criocob0amMu MOXKHO BBIYHCIUTD ONPENEIUTh TPETHETo Mopsiaka?
IIepeuncanTe OCHOBHBIE CBOMCTBA OIIPENEIUTENCH.

Nk =



8. HazoBuTe ycioBue CynecTBOBaHUS 0OPaTHONW MaTPHLIBL.
9. Tlepeuncnure CIIOCOOBI PEIICHUS CUCTEM JIMHEHHBIX YPaBHCHHM.
10.ITpu KakOM yCIIOBUH MOKHO PELIUTH CUCTEMY JIMHEHHBIX YPAaBHEHUH C TOMOIIbIO 0OpaTHONH MaTpHUIIbI?

3apanus IS CAMOCTOAITE/ILHOM padoThI:
Beraucnuth onpenenuTenu:

3 -2 2 3 3 -2 2 -2
L 4 6 2. 6 —10 3. -4 5 4. 1 —1
—1 -2 3 _7 1 4 a -1
505 4 6., ., T, g 812
3 4 -2 2 -1 2 3 2 -3 2
9.15 =2 1 10./14 2 4 11.10 0 O 12.14 2
2 3 1 3 -2 6 7 8 4 6 12
1 2 5 12 6 -4 -3 1
13.]3 -4 7 14.16 4 4 15.16 -6 2
-3 12 -15 3 2 8 -1 2
4 6 -2 4 4 8 -4 3 1 2 3 4
1 2 -3 1 8 4 -2 1 2 3 4 1
16. 17. 18.
4 -2 0 -3 -4 2 3 3 4 1 2
6 4 4 6 3 7 -3 3 4 1 2 3
Haiitu x u3 ypaBHEeHMIA:
x> 4 9 x2 3 2
19.lx 2 3=0 20.|lx -1 1|=0
1 1 1 0 1 4

1 -2 5 0
21. Hansl MaTpuisl A= ( 3 4) " B=[ 2] . Haiitu: a) A+B, 0) 2A, B) 2A+3B, r) 2B-A, 1) AB, ¢) A*+3E,

%) AB-BA.

0 1
22. lansl MaTpuLbl: A =( ] uB

-2 0
3 9 ( 3) . Hatitu: a) 5A-B; 6) 3A’-2B; B) AB.

Haiitu npousBeneHue MaTpuil:

1 2 1)(O 20 1
1 2 -2
23.12 1 0]|-1 24.10 3(21 lj 241213 2 1)
1 0 3)(2 1 2 3

25. Beraucnuts Matpuny D = (AB)' — C% tae

4 3 ~28 93 13
A= , B= : c= :
(7 5} (38 —126] (0 4]

1 3 1 2 1 0
26. Janst Matpunpt A= 2 0 4| uB=|1 -1 2| Haiitu: a) A>+2B-3E; 6) AB-BA;
1 23 3 2 1

B) (A2B); 1) A-B% 1) (A-B)(A+B).



27. Hatitn mponseenenne matpuii ABC-3E, rioe

1 2 -3 1
A=|1 0 2|, B=| 2|, C=(2 0 5), E — enunnynas martpuna.
4 5 3 1
1 1 -1
28. Berunenuts A2, ecrm A=| 3 —1 2
2 -1 0
1 -3 5 4 -5 1
29. Haittu npoussenenne matpur; A=| 6 =5 9| uB=|2 7 -2].
5 2 2 3 -4 -2

Hatiti oOpaTHBIEe MaTpHIIBI TSI CASTYFOIIAX MaTPHIIL:

1 0 0
0! 73 a2 N ! 33.10 0 1
13 -4 =3 277 =3 '
01 1
32 2 3 2 2 1 2 3 1 2 3
.01 3 1 3511 =2 3 6|4 5 6 37.1-3 -2 —4
53 4 0 1 -1 78 0 2 -1 0

Tema 2. BekTopHasi aareopa

Inan

BexTophl Ha MIOCKOCTU U B IPOCTPAHCTBE.

JIvHelHbIe onepaluy HaJl BEKTOpaMH.

IIpoekuust BEKTOpa Ha OCh, €€ CBOWCTBA.

JIvHeiiHas 3aBUCHMOCTh BEKTOPOB. basuc.

CxansipHOe, BEKTOPHOE U CMEIIAHHOE IPOU3BEACHUE BEKTOPOB, MPUIIOKEHUSL.

kv

Jluteparypa: [1, c. 78-124]; [3, c. 30-66]; [5, ¢. 91-117].

Bonpocs! 111 caMOKOHTPOJIS:

HazoBuTe nuHeHbBIE oniepaiuil HaJl BEKTOPaMH.

3ammcaTth GOPMYITy pPa3IoKEHHUS BEKTOpa 110 OPTaM KOOPAMHATHBIX OCEH.

Kak nHaiiTi koopauHaThl BekTOpa?

3amucatk GOpMyITy HaXOKACHUS JUIMHBI BEKTOPA.

KaxoBo ycnoBue KOJUIMHEAPHOCTH BEKTOPOB?

[IpusnoxeHus CKaIsIpHOTO MPOU3BEACHUS.

Kak HaliTi niomasap napasuiesorpaMmma, 3Hast KOOpAUHATHI €70 BEPIIUH?
[lepeuncnuTe OCHOBHEIE 3a/1a4M HA TIPUMEHEHHE CMEIIAHHOTO TTPOU3BEICHISL.

B IORE

Ipumep Keiic-3aJaHus ISl KOJUIEKTHBHOIO PelIEHHUS:
JlaHbI BEKTOPHL dH b .
I mox3anaua. HaiiTi yron Mexy BEKTOpPaMHM GH b, €CllH é =1 +2j +3k, b = 6i +4) — 2k .

ﬂ:6,aA5:z/3

1 no3aaua. Haiitu ckansproe nponssenerne (3d - 25 )-(5d - 65), ecin |d| =4,

111 nom3anaua. ITpu KakoM m BEKTOPBI d =mi + j U b = 3i — 3 — 4k TlepHeHIUKyISPHEL.

3apaHus 11 CAMOCTOSITEILHOM padoThI:

— Ipumep 1. Haiigure yron mexay BekTopamu a = 2m + 4n u b = m — n, TA€ m U n — AUHUYHBIE BEKTOPHI U
yros Mexnay m u n paseH 120°.

— Ilpumep 2. 3nas Bektopsl AB (-3, -2, 6) u BC (-2, 4, 4), BeIuncANUTE JUIMHY BBICOTH AD Tpeyronabauka ABC.



Tema 3. AHaJIUTHYECKASA T€OMETPHS HA NMJIOCKOCTH
Ilnan

MeTtoz KoopaAuHAT Ha MIOCKOCTH

IlonsipHas cuctemMa KOOpAHUHAT.

OCHOBBI aHATTUTHYECKOW T€OMETPUH HA TUTIOCKOCTH.
YpaBHeHUs NPsIMOM Ha IIIIOCKOCTH.

IIpsmele Ha iockocTH. OCHOBHBIE 3a7jauu.
Kpussie Broporo nopsaka. OCHOBHBIE ITIOHSTHUS.
OKpy>KHOCTB. DJIJTHUIIC.

I'unep6omna. [TapaGona.

PN R DD =

JIurepatypa: [1, c. 128-181]; [2, c. 34-75, 76-101]; [3, c. 67-73, 92-106]; [5, c. 146-169].

Bonpocs! A1 caMOKOHTPOJIS:

1. 3anwucarts GopMyIIBI B3AUMOCBSI3U MPSIMOYTOJIBHBIX U HOJISAPHBIX KOOPIUHAT.
2. OcHOBHBIE 33/1a4¥ METO/Ia KOOPAWHAT Ha TUIOCKOCTA. OCHOBHBIC TIPUIIOKEHHSL.
3. 3ammcaTh ypaBHEHUS MPSMOM HA IIIOCKOCTH.

4. Kak HaxoauTCs yroi Mexay npsMbIMy?

5. 3ammcaTh yCIOBUS NapaJUISIbHOCTU U MIEPICHIUKYISPHOCTH IBYX MPSIMBIX.
6. 3ammcaTh ypaBHEHHE OKPYKHOCTH.

7. 3anucaTh KAHOHHYECKOE YpaBHEHHE IUINIICA.

8. Uccnenosath popMy rurepOOIIbI 10 ee ypaBHEHHIO.

9. 3anmcars ypaBHEHHS aCUMIITOT TUIIEPOOITHI.

10./laTe onpeneneHre mapabobl, 3aMUCaTh €€ KAHOHUIECKOE YpaBHEHHE.

IIpumep keiic-3axaHust A1l KOJUIEKTHBHOIO PeLLIEHUSI:

JlaHbI J1BE TOUKH: A(S; —3); B(—l; 6) .

I moxzamaya. CoctaButh 00Iee ypaBHEHUE MPSMON, IPOXOIAIICH Yepe3 ITH TOUKH.

Il momzamava. BeraucinuTe yriioBoi KO GHUIIMEHT IpAMOii, MTPOXOIAIIEi Yepe3 3TH 1B TOUKH.
III mom3amada. CocTaBUTE AJIs MOIYICHHON MIPSIMOM YpaBHEHUE B OTPE3KaX.

IV nomzanaya. Haiiti koopaMHATEI CepeIUHbBI OTpe3Ka A8 .

V nonmzanada. Haiitu nnunHy otpeska AB .

3agaHus 11 CAMOCTOSITE/ILHOI PadoThI:
— Tlpumep 1. IlpoxomuT nu npsAMas nuHUsA, 3anaHHas ypasHeHmeM J3X—4y+11=0, ugepes Toukm c

KOOpIMHATAMHU: (3; 5) ; (—1; 2) .

— Tlpumep 2. Jlunus Ha wiockocTy 3anana ypasaeaneM 9X —4y = 0. Haiitu Toukn nepecedenus 3Toif TMHUH ¢
OCSIMH KOOPJHMHAT.
— Ilpumep 3. 3anmcars ypaBHEHHE MPSMOH, 0Opa3yromiel ¢ MOJOXHUTEIbHBIM HalpaBiieHueM ocu Ox yroix B

30° u mepecekaromiei ock Oy B TOUKE (0; - 4) .

— Tpumep 4. Beraucnuts yriuosoit kodGOHUIMERT IPsMOA, TpoXoasieii uepe3 e Touku A (5; - 3); B (—1; 6) .

— Tlpumep 5. Jlana npsvas 2X+3y —6 =0, CocTaBuTh 1714 Hee ypaBHEHHE B OTPE3KAX.

— Tlpumep 6. BoIMUCIUTH JUTMHY CTOPOHBI KBApaTa, BIIMCAHHOTO B AJUIHIIC X*/a® + y*/b* = 1.

— Ilpumep 7. 3Has ypaBHeHHe acUMNTOT runepoonsl y = £ 0,5 x u oqHy u3 ee Touek M(12, 3 ﬁ ), COCTaBUTH
YpaBHEHHE TUTICPOOIIBL.

— Tlpumep 8. JluHus HA IUIOCKOCTH 3ajaHa ypaBHeHneM X+ —12x+16y =0 . Haiitu Touku mepeceueHus
9TOH JIMHUY C OCAMH KOOpAUHAT.

— Tlpumep 9. HaiiTi KOOpMHATHI LIGHTPA U Pajiyc OKpyX)HOCTH: X~ + y° —4x+8y—16=0.

Tema 4. AHaIMTHYeCKASl T€OMETPHUSI B IPOCTPAHCTBE

Ilnan

YpaBHeHue 10cKocTU. 1I0CKOCTH U IpsMBIE B IPOCTPAHCTBE, IOBEPXHOCTH B IPOCTPAHCTBE.
MeTtpudeckue 3ajaui, CBSI3aHHBIE C MIIOCKOCTSIMHU.

BzanmHOe pacmnoioxeHne ABYX M TPEX ILTOCKOCTEH.

YpaBHeHHE NPSAMON B IPOCTPAHCTBE.

B3auMHoOe pacrnosiokeHue nNpsiMoi U INIOCKOCTH.

kv



B3auMHoe pacrnonoxeHue I1ByX OpsSMbIX.

YpaBHeHHE TOBEPXHOCTH.

PasnuuHblie BB ypaBHEHHUS IPSIMOM B IPOCTPAHCTBE.

3aiauu, OTHOCSIIMECS K TNIOCKOCTSIM, IPSAMBIM B ITPOCTPAHCTBE.

AESER RS

Jurepatypa: [1, c. 186-226]; [3, c. 74-91]; [5, c. 172-222].

Bonpochl 15151 cAMOKOHTPOJIA:

1. 3anmcars pa3IUvHbBIC YPaBHEHUS TIOCKOCTH.

2. 3amucath pa3nuYHbIC YPAaBHEHUS MPSIMOI B IPOCTPAHCTBE.
3. 3ammcaTh ypaBHEHUE C(HEpHI.

IIpumep keiic-3agaHus ISl KOJJICKTHBHOTO PellleHHUs:

Jansr koopauaaTel BepmuH mupamunbl Ai(1; 0; 3), Ax(2; -1; 3), As(2; 1; 1), As(1; 2; 5).
I monmzanaya. Haiitu mymmny pedpa AiA,.

Il noazanava. Haiitu yron mexay pedpamu A Ax u A As.

III nog3angaqa. Haiiti yron mexmy pedpom A As 1 TpaHbio A1 AzAs.

IV nomzanaga. Haittu mmomans rpanu A AAs.

V noxzanauda. Haiitu o0beM nupaMubl.

VI nonzanaua. Haitftu ypaBHeHUE MIIOCKOCTH A 1AAs3.

3apanus IS CAMOCTOSITEILHOI PadoThI:
— Ilpumep 1. CocraBpTe ypaBHEHHME IIIOCKOCTH, 3Had, d4ro Touka A(1,-1,3) cayxutr ocHOBaHHEM
MePIEeHANKYJIISPa, TPOBEIEHHOTO U3 Havaja KOOPAUHAT K 3TOH TIOCKOCTH.

— Ilpumep 2. CocTaBbTe KAHOHMYECKUE YPABHEHUSA NpAMOil: 5x +y +z =0, 2x + 3y—2z + 5=0.

— Tlpumep 3. HaiiTi KaHOHHYECKOE yPABHEHHE, €CITH NPAMAs 3a1aHA B BHIAC: | = + 4a = = o

Tema 5. BBenenne B MaTeMaTHYECKHH aHAIN3

IInan

1. MuoxecTBo. Onepanun HaJl MHOKeCcTBaMHU. OTOOpakeHHsI MHOXKECTB M UX BUJIBL.

2. BemectBenHbIe uncia. CBONCTBO MOJHOTHI MHOXKECTBA BEIIECTBEHHBIX YHCEIL.

3. Jlemmbl 00 OTZEIMMOCTH MHOXKECTB, O CHCTEME BJOXKEHHBIX OTPE3KOB M IIOCIEI0BATEIbHOCTU
CTSTHBAIOLIUXCS OTPE3KOB.

4. Meron mateMaTudeckoi nHAyKIMKu. bunom HetotoHa 1 HepaBeHcTBO beprymnmu.

DOyHKIUY.

6. YucnoBble MocieqoBaTeNbHOCTH. beckoHeYHO Manble M 0eCKOHEUHO OOJIbILINE TOCIEN0BATEIHHOCTH M HX
cBoiicTa. [Ipenen nociaenoBarenbHOCTH. CBOWCTBA CXOAALIMXCS TOCIE0BATEIBLHOCTEH.

7. Teopemsl 0 penesax CyMMBbl, pa3HOCTH, IIPOU3BEICHNUS, YacTHOTO. [IpenenpHblil nepexoa B HepaBeHCTBAX.

MonoToHHBIE TTOCHIEenOBaTENbHOCTH. Teopema Betiepmrpacca. Uncio «e» u mocTostHHas Diepa.

9. Teopema bonbunano-Beiiepmtpacca 0  CyIIECTBOBAaHMM YAaCTUYHOTO Tpefelia y  OrpaHUYCHHOU
MOCIIEN0BATENBHOCTH.

10. Kpurepuii Ko 711 CXOAMMOCTH MOCIIEIOBATEIBHOCTH.

11. TlonsiTre npenena YUCIOBON GYHKIUH (ONpeeNieHHs 0TOOpaXKeHus1, PYHKIMH, TPOKOJIOTOH 0- OKPECTHOCTH,
npeznena no Kommwm u o ['eitne).

12. baza muoxectB. [Ipemen ¢ynkmum mo Gaze. CpoiictBa mpenenoB QyHkuuu mo 6aze. Kpurepmit Kormm
CylIecTBOBaHUS npejena GpyHKImy 1o 6ase.

13. DxBuBaNeHTHOCTH ompeaeneHuit cxogumoctu mo Komm u mo [eiine. Teopembl 0 mpenene CIOXKHOM
¢ysaxmn. [lopsgok OeckOHEYHO Matoi (YHKITHH.

14. CpoiicTBa (yHKITHH, HETIPEPHIBHBIX B TOUKe. HempepbIBHOCTh PYHKITHH y=a', y=sinx.

15. HenpepbIBHOCTH dileMEHTapHBIX (DyHKINH.

16. 3aMeyaTenbHbIC NPEIEIbI.

17. HenpepsiBHOCTE (GYHKIIMM Ha MHOXeCTBe (ompezneneHusl (DyHKIMH, HENpPEepHIBHOM Ha MHOXXECTBE, Ha
OTpe3Ke, HEeyOBIBaIOIICH, HEBO3PACTAIOIICH, CTPOro BO3pACTaIOIICH, CTPOro yOBIBaIOIICH, MOHOTOHHOM
(byHKIUH, OllpeeNieHHe TOUeK pa3phiBa, TeopeMa 1 (0 Toukax pa3pbsiBa MOHOTOHHOH (PYHKIIMU Ha OTpe3Ke)).

18. O0mue cBoiicTBa (yHKIIHIA, HETPEPHIBHBIX HA OTpe3ke (Teopema 00 oOpameHnn (pyHKIIUU B HYJIb, TEOPEMa O
IPOMEXYTOYHOM 3HaU€HUH HENPEPHIBHOM (YHKIUH, TeopeMa 00 OrpaHMYEHHOCTH HENPEepbIBHON (yHKINH,
TeopeMa O IOCTH)KEHUH HeTpephIBHOW (DYHKIIMEH TOYHBIX BEpXHEH U HIKHEH TpaHeil).

19.11onsTHE PaBHOMEPHOI HENTPEPHIBHOCTH.

9]

*®

Jurepatypa: [1, c. 4-34]; [2, c. 16-42, 92-135]; [4, c. 9-95]; [5, u. 1, c. 12-154]; [6, c. 98-144]; [8, c. 9-74].

BOl'lpOCbI AJIsl CAMOKOHTPOJIA:



Cdopmynupyiite orpeneneHre npeena mocie[0BaTeIbHOCTH.

MoryT i1 4IIeHBI TTOCTIeI0BATENFHOCTH OBITh PAaBHBIMU €€ Ipeery?

MoskeT i OJHA U Ta e MOCJIe0BAaTENbHOCTh UMETh JIBA PA3INYHbIX Ipeaena’?

CopmynupyiiTe onpenesieHre OrpaHHuYCHHON MOCIe0BATEILHOCTH.

MoskeT 1 HeorpaHHYeHHasl TOCIIe0BaTENBEHOCTh UMETh MPee?

CdhopmynupyiiTe onpeesieHre 6ECKOHEYHO MO MOCIeI0BATEIFHOCTH.

ChopmynupyiiTe M HOKQXKHUTE TEOPEMBI O CyMME OECKOHEYHO MalbIX MOCIeI0BATEILHOCTEH W O
MIPOM3BEICHIH OTPAaHMYEHHOHN TOCIEeIOBATEILHOCTH Ha OECKOHEYHO MAJYIO.

8. Kakwme mocnemoBaTeTbHOCTH Ha3bIBAIOTCS AKBUBAJICHTHBIMH?

ISR e

2
. 8n —n+4
9. Kakyto TeopeMy MOKHO HCTIOJIE30BATh MTPH BEIUUCICHUH mpezena lim — ?
e 2n +n—4
10.Chopmymnupyiite onpeneieHne 6€CKOHETHO OOIBIION MOCIEeI0BATEIHLHOCTH.
11.MoxeT 1 6eCKOHEUHO OO0JIbINAas MOCIEIOBATEIHFHOCTh OBITh OTPAHUYICHHON?
12.Kakue nociiegoBaTeIbHOCTH HA3hIBAIOTCA MOHOTOHHBIMU?

n

13.Yemy paBen npezaen lim| 1+ l ?

n—»w n
14.Y9to HCIIOJIB3YCTCA IPpU 000CHOBaHUU CYHICCTBOBAHUSA 3TOI'O npe}lena?

15.Chopmynnpyiite onpenenenue npeaena GyHKun f (x) mpu X —> 400, X —> =0 X —> 0,

16.CpopMynupyiiTe onpesieieHue OrpaHHYEHHOCTH (QyHKIMH f (X) Ha E, mpuX — +90, npu X —> —0° npu
X —> 00,

17. ChopmynupyiiTe onpenesieHusi aCUMITOT Tpaduka (YHKIMUA TPaBOM, JEBOW, NBYCTOPOHHEH, HAKIOHHOM,
TOPU30HTAIBHOM.

18. ChopmynupyiiTe onpeneneHus npeaenos GyHkuun f (X) B TOUKE X, OJHOCTOPOHHUX (CJIEBa W CIIpaBa) U

JIBYCTOPOHHETO.
19.Kak cBsi3aHbl OHOCTOPOHHUE U ABYCTOPOHHUI MIPEnebl?

oo |
20.Cymectyer i lim sin—?
x—0 X

21.ChopmynupyiiTe TeOpeMBbl 0 TIEpexo/ie K Mpeiey B HEPaBeHCTBAX U O MpeAesie MPOMEXYTOYHOH (QyHKINH.

22.Kakue npeaenbl Ha3pIBalOT 3aMeyaTeIbHBIMU ?

23.ChopmynupyiiTe ompenereHus OSCKOHEYHO OONbIIoi (DYHKIUH, OSCKOHEYHO OONBIION MOJIOKUTENHEHOM,
OCCKOHEUHO OOJIBIION OTPUIIATEITHHOM.

24.Yem oTaM4YaeTCs KOHEYHBIN M OCCKOHEYHBIN Mpeneibl (PYHKIUN?

25.Kak cBsi3aHO CYLIECTBOBAaHUE lgl}o S (x ) C CyLIECTBOBAHUEM }EEC S (x ) 5 }HEC S (x ) ?

26.ChopmynupyiTe orpeeleHne BepTUKaIbHONH acuMnToTe (hyHKIMH. OXapakTepusyiiTe moBeneHne rpaduka
(YHKIUH BOJIM3U BEPTUKAIBLHON aCUMIITOTHI.

27.ChopmynupyiiTe onpeneneHre HeMpepbIBHOCTH (YHKIKU B TOYKE U yCIOBUS HEPEPHIBHOCTH.

28.Moxet 1 GyHKIHS, HETPEPhIBHAS B TOUKE, HE HIMETh Ipefieia B 3TOH Touke?

29.Moxert nu GyHKIHS, HE ONpeielieHHas B HEKOTOPOU TOUYKE, OBITh HEMPEPHIBHOM B 3TON TOUKE?

30.I1epeuncauTe BUIBI TOUEK Pa3phbiBa U COOTBETCTBYIOIINE UM YCIOBHSI.

31.Chopmynupyiite TeopeMy 0 Hepexoie K Mpeaeny N0 3HaKOM HEeNpephIBHON (hyHKINH.

32.Kakue ¢QyHKIMM Ha3bplBalOTCS deMeHTapHbIMH? C IOMOLIpIO KakMX TEOPEeM YCTaHABIMBAeTCAd UX
HENpPepBIBHOCTH?

33.Moser mu GpyHkuus f (X ) OBITH MOJIOKUTEIBHOIN B TOUKE X, M OTPULATEIHHOM BO BCEX OCTANBHBIX TOUYKAX

ee 001acTH oIpeaeIeHuUsI.
34.Cnenyet nu U3 HEMPEPHIBHOCTH (PYHKIMU B TOYKE HEMPEPHIBHOCTH (PYHKIMU B 3TOM TOUYKE CieBa W crpaBa?
Bepno nm o6patHOE?
35.ChopmymnupyiiTe onpeneneHue GyHKITAN, HETIPEPHIBHONW HA OTPE3KE.
36.I1lepeuncnute CBOHCTBA (DYHKIIUI, HEIPEPBIBHBIX HA OTPE3KE.
37.Chopmynupyiite onpeneneHns HanOONbLIETO M HANMEHBILETro 3HaYeHNH (PyHKIIMK Ha OTpE3KeE.
38.M310%uUTE CyTh METO/1a ITOJIOBUHHOT'O ACJICHUS JUIsl PELICHUS YPaBHEHUS.
39.Chopmynupyiite onpesencHre 6€CKOHESUHO Mol GyHKITHH. YTO OHO O3HAYAET Ha SA3BIKE « € — O ?
40. B gem 3axitogaercst JOKalIbHBIA XapakTep 0EeCKOHEYHON MaIOCTH?
41.YT0 MOXHO CKa3aTh O MIPOU3BEICHIH OECKOHEYHO MaJloi (DYHKITMH HA OTPaHUYCHHYTO?
42.ChopmymupyiiTe TeOpeMy O BHJIE TIPEACTaBICHUS HYHKITAH, IMEIOIICH Mpeet.
43.ChopMyIupyiTe TECOPEMBI O CBS3H MEXKY OCCKOHEUHO MAJIBIMU U OECKOHEYHO OOJIBIIMMHU (DYHKITUSIMH.
44 Kak cpaBHUBAIOT OECKOHEYHO Majble (YyHKINHU?



45.4t0 03HayaeT CUMBOII 0 («0» MaJIeHbKOE)?

46.Kakune 0ecCKOHEYHO MaJibie (DYHKITMH HAa3BIBAIOTCS SKBUBAIICHTHBIMU?

47.Kak ucronb3yroTcs SKBUBAICHTHBIE OECKOHEYHO MaJible ()YHKIIMH ITPH BIYUCIICHUH MPEENOB?
48.YTo MOXHO CcKa3aTh O Pa3HOCTH JIBYX SKBHBAJICHTHBIX OECKOHEYHO MANIBIX (YHKIHI?
49.Kaxue GpopMysl Ha3bIBAIOTCS aCHMIITOTHYECKUMHU?

50.Kax ucronb3yrTcesi aCHMIITOTHYEeCKUE (POPMYITBI TIPH BEIYHUCIICHHH TIPE/ICIOB?

IIpumep keiic-3axaHust A1l KOJUIEKTHBHOIO PeLLIEHUSI:
x npux<l

3anaua. [lana GpyHKIMsA f(x) - 2 npux>1 .

I mox3agava. JlokasaTh, 4To (PYHKIMS He SIBJISETCSA HENPEPHIBHOM B Touke X, = | .
II moa3amaua. /lokaszarp, 9T0 QYHKIHMS HETIPEPHIBHA CJIEBA B ATOW TOUKE.

111 noxzanayva. Ioctpouts rpaduk Gpyskmun f (X ) .

3agaHus 11 CaMOCTOSITEIbHOM padoThI:

X— 1
1. Haiitu oGnacte onpeneneHust QyHKIIAN: S(x :—+10g2 x—1 s flx)=Vx—6+——.
p by ( ) (x_3)(x_5) ( ) ( ) 4—x
2. Haiitu cioxHbie GyHKIMA f°gu gof, ecnu f(x) =x°, g(x) =x.
3. Tloctpouts rpaduk pyHKImK [ (x) = x* + 2 u 3amucars cBoiicTBa (GyHKITHIH.
4. HaiiTu nipesiensl:
_ S5+x-2x7 — . sin8x 2x2 —11x+5 o 2x% 43
a) hm#ﬁ) limﬁ,B) lim , T) limxz—H, ) lim —=X 72
x>o xS 43 x>0 5x x>0 3x 5 3x% —14x -5 v Ox2 4+ 4y —1
2 . 1 10 —x N — . tg5
e) lim X" +4 , X) hm( _zij’ 3) 1imw, ) hm&, K) hmﬁ_
w9 9x? —x sl x=5 x2_-25 e xt 43 -0 3y -0 8in 4x

Tema 6. InddepennnanbHoe ucunciaeHue (PyHKIUM OAHOH MepeMeHHOMH

ILnan

[Tpupamenune pynkuuu. uddhepennnan u npousBoaHas GyHKIHU.

I'eomeTpuueckuii 1 MEXaHUYECKUM CMBICIT TPOU3BOTHOM.

CBs13b oHsATHI AU depeHIpPYyEeMOCTH U HEMTPEPHIBHOCTH (YHKIINH.

OpHocropoHHME npou3BoAHbie. JnddepenunpoBanne cioxHol GpyHKIHN.

Teopema o mnpousBogHOW oOpaTHOW (YHKIIMH, TeopeMa o0 WHBApPHAHTHOCTH (HOPMBI IIEPBOTO

muddepeHiuana.

[TpaBuna nuddepenumpoBanus. [Ipon3BoaHbIe 3IeMEHTapHBIX (QYHKLUH.

[IpousBoansie BricIHX mopsinkoB. @opmya JleliOHMIA.

Juddepenimanbl BRICIIAX MTOPSIKOB.

9. IpowusBoaHas GpyHKIMY, 3aTaHHON TAPAMETPUICCKH.

10. IIpousBoanas GyHKITUH, 3aJaHHON HESIBHO.

11.Bo3pacTanue u yobiBaHHe (QYHKIIMH B TOUKE. JIokampHBIe SKcTpeMyMBL. Teopemsr Posrs, Komm u JIarpamxka.

12.CnencrBus u3 Teopemsl Jlarpamxka.

13.Touku HECOOCTBEHHOI'O JIOKAJBHOTO JKCTpeMyma, Teopema Pepma, Teopema 00 oOpalieHMH B HYJb
MIPOM3BOJHOI, TeOpeMa O HEBO3MOXHOCTH JAJIsl IPOU3BOIHON UMETh TOUKHU Pa3pbiBa MIEPBOT0 poJa, CICACTBUE
(reopema JlapOy), 6ecKOHEUHbIE TPOU3BOIHBIE.

14.PackpsiTue Heonpeaenennoctei. [Ipapuno Jlonurans.

15.JlokansHas Gpopmyna Teitnopa. @opmyina Teiinopa ¢ 0cTaTOYHBIM WISHOM B 001IeH hopMe.

16.ITpumenenne popmymsl Tetimopa K HEKOTOPEIM (QYHKITHSIM.

17.UccnenoBanue GyHKIHNA C TTOMOIIBLIO IPOU3BOIHBIX. DKCTPEMasbHBIC TOUKH.

18.locTaTo4YHbIEC YCIOBUS NOCTIKEHHS (PYHKLIMEH JOKAIBHOTO SKCTPEMYMa B 3aIaHHOM TOUKE.

19.BeimykiiocTb. Y CloBHS BRITYKIOCTH QyHKITHH. Touku neperuda. Y cinoBus neperuoda.

20.00m1as cxema nocrpoenus rpaduka ¢pynkiun. MaTepnonupoBanue.

Nk v -

o N

Jluteparypa: [1, c. 43-87]; [2, c. 136-204]; [4, c. 96-151]; [5, u. 1, c. 155-281]; [6, c. 145-195]; [8, c. 75-144].

Bomnpocel A1l caMOKOHTPOJISA:

1. Cdopmynupyiite onpenenenye npousBoAHOM pyHKmn f '(x ) B TOUKE X .



2. Chopmynupyiite onpejienenne KacaTelbHOM K rpaguky GpyHkimu y = f (x) B Touke M, (XO; f (x0 )) .

3. HanuumuTe ypaBHEHHE KacaTelbHOI K rpaduky GyHKIHH ) = X° + 2X B Touke M, (l; 3) .

4. ChopMyaupyiTe U JO0KaKUTE TEOPEMY O HEOOXOAMMOM YCIIOBUH CYIIECTBOBAHMSI TPOU3BOHON B 3aaHHOM
TOUKE.

5. Mycts pynxums [ (X ) HMEEeT NPOU3BOAHYIO B TOUKE X, a GyHKUusI & (x ) HE UMEEeT IPOU3BOAHOM B TOUKE
X, . UTO MOXHO CKa3aTh O CYIIECTBOBAHUH NPOU3BOAHON y QpyHKimu [ (x ) =f (x) +g (x ) B TOUKE X, ?

6. Chopmynupyiite onpenenenre nuppepeHINpyeMocTr GYHKIUHA B TOUKE X, .

7. Uro HaswiBaeTcs puddepenuuanom Gpyakuun Y = f (x ) B 3aJJaHHOMN TOYKE X, ?

8. byzmer mu ¢pysHKImMS ) = ‘X‘ muddepeHuupyeMoil GpyHKUUEH 11 Bcex X € (—OO; +OO) ?

9. MOXHO 71 yTBEPKAATh, UYTO TU(PepeHInpyeMas Ha HHTEpBaje (a, b) (GyHKLUS HENpPEpbIBHA Ha 3TOM

nHTepBaine? BepHo 1u oOpaTHOE yTBEpKAcHNE?
10.ChopmynupyiiTe U JOKaXHUTE TEOPEMY O TIPOU3BOIHON CIIOKHON PYHKITHH.
11.ChopmynupyiiTe u TOKaKUTE TEOPEMY O CYIIECTBOBAaHUH MPOU3BOAHON (DyHKIMH, 3aJaHHOH B
apaMeTpHUYECKOM BH/IE.
12.Chopmynupyiite u oKaxute Teopemy Posrs.
13.Chopmynupyiite u qokaxurte Teopemy Jlarpanxa.
14.Chopmynupyiite u nokaxure Teopemy Kormm.
15.ChopmynupyiiTe U TOKaKATE TIpaBmiIo JlomuTas.
16.Chopmynupyiite u qokaxure popmyny Teilnopa ¢ ocTaTOUHBIM 4ieHOM B opme Jlarpamnika.
17.Chopmynupyiite u nokaxxure Teopemy lleano.

18.ChopmymupyiiTe onpeaesieHne CTPOro Bo3pacTaroniel GyHKITHN Ha OTPE3Ke [a, b] .
19.Kakas Touka X, Ha3blBaeTCsA TOUKOM pocTa pyHKIUU [ (X) ?
20.ChopmynupyiiTe U TOKaKUTE HEOOXOAUMOE YCIOBHE MOHOTOHHOCTH Ha OTPE3Ke [a, b] .

21.ChopmynupyiTe U TOKXKHUTE JOCTATOYHOE YCIOBHE CTPOTOH MOHOTOHHOCTH Ha OTpE3Ke [a, b] .

22.CraenyeT 11 U3 MOHOTOHHOCTH TU(QPepeHInpyeMOoi (PyHKIIMU MOHOTOHHOCTH €€ IMTPON3BOTHOM?
23.ChopmynupyiiTe onpeneeHre TOUeK SKCTpeMyMa (hyHKIUH.

24.ChopmynupyiTe U TOKKATE HEOOXOIUMOE yCIOBHE DKCTPEMyMa.

25.ChopmynupyiTe U TOKaKUTE JTOCTATOYHBIC YCIOBUS SKCTPEMyMa IO MEPBOM MPOU3BOIHOM.

26.ChopmyaupyiTe U TOKaKUTE JOCTATOYHOE yCJIOBUE BBITYKIOCTH KPUBOI Ha (a, b) .

27.Kakas Touka Ha3pIBaeTCS TOUKOM nepernda rpaduka QyHKIHH?
28.ChopmynupyiiTe U TOKaKUTEe HEOOXOAMMOE yCIOBUE TOYKH Meperuoa.
29.ChopmMynupyiTe U TOKaKUTE TOCTATOYHOE YCIOBUE TOUKH Mepernoda.

HpnMep Keﬁc-3aua}mﬂ AJISI KOJVIEKTUBHOI'O PEIICHUS

3
X

4—x*

I noxzanaua. Haiitu o6nacts onpenenenus GyHkuun | (x) .

3amayva. Jlana QyHKuus j( x) =

11 noxzagaya. Haiitu uaTepBassl BHIMYKIOCTH QyHKIMK [ (x ) .
III mox3amaua. Haiiti Touku neperuda QyHKIMH f (x ) .
IV nogzagaua. [Toctpouts rpaduk pynxmun f (x) .

3agaHus 1JIs CaMOCTOSAITEIbHOM paﬁoTM:

4x +1 1 4x +1

1. HaiiTu npou3BoHyt0 Y = m + ﬁarclg T

+9x% +24x+12

! In(zgx + cte ).
o

2. Haiitu npoussoauyro ) = 2arcsin
3x+4

3. Haiftu npou3BogHyw y =

-~ E

4. HaiiT IpoM3BOIHYIO ), { N

Fer -1 e w



5. CocTtaBuUTH YpaBHCHUA KacaTelIbHOU U HOpMAJIX K KpHBOﬁ B TOYKC, COOTBeTCTBYIOH.[eﬁ 3HAYCHUIO MMapaMCTpa

1 1
x=—1"—=1%,
1=1, 2 1’
2 3
=—1"+=1>, 1,=0
Y 5 3 0

v

6. Haiitu npoussoaHyro /-ro nopsaka y =a .

7. Haiitu nponsBojayio msroro mopsaka y = (2x° —7) In(x—1).

o " o e — 1 — e L
8. HaiiTi Ipou3BO/IHY0 BTOPOTO TIOPSAKA V,, OT PYHKIMH , 3aJaHHON TapaMeTPUIECKH { LT

, sin x
9. TToka3atk, uTo QYHKIHSA ) yIOBIETBOPAET JaHHOMY YPAaBHEHHIO ¥ = ——, X'+ ) =COSX
X

Tema 7. HeonpeeaeHHbII HHTErpaJl

IInan

Tounas nepBoobOpa3Has. IHTerpupyembie GyHKIINU.

CBoiicTBa HEONPEIEIIEHHOTO HHTErpaa.

OCHOBHBIE METO/IbI HHTETPUPOBAHUS (3aMEHa IEPEMEHHOM HHTErPUPOBAHNS, HHTETPUPOBAHUE 110 YaCTAM).

Tabnuia uHTErpayioB (C A0Ka3aTEIbCTBAMU).

WnterpupoBanne OpoOHO-palMOHANbHBIX (QYHKOWHA (BbIIEJIEHHE TNPaBHJIBHOH palMOHANBHOW Ipoodwu,

pasJio’keHHe NPaBWIBHON pallMOHAIbHOM OpOoOM Ha MpOCTEeHIINe, METO HEONpeneeHHbIX KO3((HUINEHTOB,

WHTETPUPOBAHUE NIPABUIBHBIX PAIlHOHATIBHBIX JIPOOEH).

6. Meton Octporpanckoro. UHTerpupoBanne ApoOHO-pallMOHAIBHBIX (YHKIWH (MHTErpUpOBaHHUE MPOCTEHIINX
paunoHanbHbIX apodeit Buna [ — IV, pekkypenTtHas hopmyna).

AP

v o X
7. VHTerpupoBaHUE TPUTOHOMETPHUUYCCKUX BBIPAKEHU U BBIpAKCHUI BHaa R (e ) .

8. HHTerpupoBaHne UppariOHAIBHBIX BRIPKCHHM.
Jluteparypa: [1, c. 88-105]; [2, c. 205-222]; [4, c. 156-172]; [5, u. 2, c. 8-163]; [6, c. 196-213]; [7, c. 4-32].

Bonpocs! a1 cCaMOKOHTPOJIS:

Jlate onpenenenne meprooOpasHoi Gpyukmuu. [IpuBecTr mpuMepHI.

KakoBo ycoBue cyiiecTBoBaHus y (GYHKIIMY IEPBOOOPA3HOMN HA 33JaHHOM HHTEpBaie?
[lepeuncnuTe OCHOBHBIE CBOMCTBA HEOMPEACICHHOTO HHTErpaIa.

B ueM cocTouT cMmbIch AEWCTBUSI HHTETPUPOBAHUSA?

[Touemy mpu MHTETPUPOBAHHUHN TIOSBIIIETCS IPOU3BOJIBHAS TTOCTOSHHAS?

B uem cocTout METOJ HEIMOCPCACTBCHHOI'O MHTCTPUPOBAHU .

[Ipu kakuX ycnoBHSX crpaBeuBa GopMyJsia 3aMEHBI IEPEMEHHON B HEOTIPEIeTICHHOM HHTErpae?
[Ipu KakMX ycIoOBHAX crpaBeAIuBa GOpMysIa HHTETPHUPOBAHUS IO YaCTSIM?

B uem CYTb METOAAa HCEOIPCIACICHHBIX KOS(b(I)I/IHI/ICHTOB, HCIIOJIb3YEMOI'0 MHTCIPUPOBAHUN pPaAllMOHAIBHBIX
npobeii?

10.B uem cyTh MeTO/Ia YaCTHBIX 3HAUEHUH, NCTIOIH3yEMOTO HHTEIPUPOBAHUH PAIIOHANBHEIX ApoOeii?

XA~

IIpumep kelic-3agaHus AJIA KOJUIEKTUBHOIO PelICHUA:
3agava. BeryucnuTh HHTErpan J.\/9 —x>dx pasmHYHBIME CIIOCOGAMM.

I mom3agaua. Vcronb3ys TpUTOHOMETPUYECKYIO MTOACTAHOBKY.
x=3sint; dx=23costdr,

j. 9—x2dx:_[\/32—x2dx= X X =I\/9—9sinzt-3costdt:

sint =—; { = arcsin —;
3 3

=I3\/1—sinzt~3costdt= 9J'C()Szld[:9.[1+0§$21 I —

cos/

_EJ'(1+0052t)dI :g(jdf+_|.cos2tdr) :2 t+lsin2f +C:21+gsin2r+C:
2 2 2 2 2 4



2 2
=<sin2¢ =2sinfcost = 2sint l—sin2r=2-§- l_x_:2x 9—x :32_"’;\/9_3;2:29_36\/9_;;3

9 3 9

9 x 9 2x 2 9 X X 2
=_arcsin—+—-—~/9—x" +C =—arcsin—+—~9—x" +C.
2 3 4 9 2 3 2

IT moa3agaya. Mcnonb3yss HHTETPUPOBAHUE 10 YACTSAM.

J'Ed? w9 = [xd o2 =xf9- - [x ( \/9—xJ

{a’(9—x2)2 = %(9—;8)21 -(—2x)dx}

T e e 2

=x\/‘9—x2 —I\/9—x2dx+9jﬁdx=x\/9—x2 —j\/9—x2dx+93rcsin§:>
—x Ll

2J.\/9 x*dx = x/9—x? +9arcsm;€+( = J\/9 x*d ——\/9 X +zarcsm3+C

3aganus IS CAMOCTOSITEILHO PadoThI:

1.
2.
3.

7.
8.
9.

2
Beruuciaurs jx -COoS xdx
Brruucnuts I(2 -x+ 3) -cOs xdx

Brruucnuts I x-1n xdx

B J‘ dx
BIYNCIIATH
xvx+1

B J‘ dx
. Breruncnuts
xvx+1

\/;dx

x+16

Brruunciuts I

Brruucnuts J‘xexdx
2
Brruncnute _[x cos xdx

Brruncnuth J. x sin xdx

10.BbIUUCIUTE J e’ sin xdx

11.BbIYUCIUTD J.xjexdx

12. Ber4ucauTs HHTETpal J-\/ 16 — X’ dx paznuuHbIME cIIOCOGAMH.

Tema 8. OnpenesieHHbII HHTErpaJ
ILnan

1.

N

NS

Ompenenenne wWHTerpaja Pumana (Hepa3MeueHHOEe pa30WeHHe, €ro CBOMCTBA, AWAMETp pa3OueHUs,
pa3MeueHHOE pa30ueHUe, MHTErpajbHas CyMMa, ONpejeicHHe uMHTerpajia Pumana, onpeneicHue (QyHKIUH
WHTerpupyeMord mno PumaHy, eIMHCTBEHHOCTh HHTerpana Pumana, uuTerpan Pumana kxak mpenen mo
HEKOTOPOH 0a3e, OrpaHUYeHHOCTh HHTETPUPYeMOii mo Pumany QpyHKInm).

Kpurepuit maTerpupyemoctn ¢yuknuii mo Pumany (ompemenenus cymm [lapOy, BepxXHETO M HIDKHETO
WHTETPAJIOB, JIEMMBI 1-6, KpUTEPHIA U €r0 JI0Ka3aTeIbCTBO, MpUMeps Ipo ¢yHkuuu Jupuxie u Pumana).
DKBUBAJICHTHOCTh TPEX YCIOBUI UHTETPUPYyEeMOCTH (pyHKIIMU 110 Pumany.

CrienmanbHbIN KpUTepuil HHTErpupyeMocTy pyHKInu o Pumany. CiencTBue u3 Hero.

MCTO):[ HWHTCTPaJIbHBIX CYMM.

Krnaccel ¢pyHKIMI MHTETpUPYEMBIX 10 Pumany.

CBoiicTBa Ompe/eIeHHOro HHTerpaia. Teopema 00 HHTETPUPYyEMOCTH CIOXKHON (YHKIIHH.

AITMTHBHOCTH UHTETpajia PuMana (Teopema, CIeACTBUE U3 HEe).



9. Unterpan Pumana kak pyHKIHS OT €ro BEpXHero (HMKHEr0) mpejiea HHTETPUPOBaHMSL.

10.IIponsBoguas uaTerpana. Teopema Hetotona — JleiGramma.

11.®opmynsl 3aMeHBI IEpEMEHHON M UHTETPUPOBAHUS 110 YACTSIM B ONpEeIEHHOM HHTErpaJe.

12. Teopembl 0 cpelTHEM 3HAUEHUHN MHTETpaa.

13.Kpurepwuii Jlebera narerpupyemocta GyHKIny no Pumany.

14.MeTo/1p1 BEIYMCIIEHHUS OTIPEIEIICHHOTO HHTETpaIa.

15.11epBas u BTOpasi TEOPEMBI O CPETHEM 3HAYCHUH.

16.0mpenenenre HecOOCTBEHHBIX HHTEIPAIIOB TIEPBOTO M BTOPOTO POJIA.

17.Kputepuii Kormm i tocTaTogHBIC YCIOBUS CXOTUMOCTH HECOOCTBEHHBIX HHTETPAIIOB.

18.AGCONIOTHAS U YCIIOBHAS CXOJAUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

19.11pusnaku Abens u upuxie.

20.HecoOcTBeHHBIE HHTETPAJIBI BTOPOTO POAa.

21.3amena nepeMeHHOW U MHTETPUPOBAHUE 110 YACTSIM B HECOOCTBEHHOM HHTETpaJe.

22.I'eomeTpuyeckue U GU3NUECKUE PUIIOKEHHSI ONPeeIEHHOTO HHTETpaa.

23.Teopema o anune ayru KpuBoil. Cnencteue. [lpumep: BbIYMCIEHUE AJIMHBI 1yTH LUKIOUBL.

24 Tlnomank mIockoi (pUryphsl 1 00bEM Tea.

25.0mnpenenenne mepsl XKopaana. Kpurepuii namepumoct MHOkecTBa 1o JKopnany. CeoiictBa Mepsl JKopaaHa.

26.3mepumocTh crpsimiasieMoil kpuBoi. CBsi3pb MeXIy HMHTETPHUPYEeMOCTbI0 (YHKUMHM 10 Pumany u
n3MepuMocThio 1o JKop/iaHy ee KpUBOJUHEHHOM Tparneiuu.

27.T'eomeTprudeckue MpUIOKEHUs onpeneneHHoro uaTerpana (Ilmomans kpuBonuHeitHoM Tpamnenuu. [lnomans
KPHBOJIMHEHHOTO cexTopa. JnuHa nyru kpusoi. [Inomans noBepxaoctu BpameHus. O0beM Tena).

Jurepatypa: [1, c. 106-143]; [2, c. 222-280]; [4, c. 173-228]; [5, u. 2, c. 164-343]; [6, ¢. 214-256]; [7, c. 37-61].

Bonpocs! A1 caMOKOHTPOJISA:

Uro Takoe omnpeeNeHHbId HHTEeTpan?

Kakast cBsI3b cyIIecTByeT MEXTy HEONPEAETIEHHBIM U ONPEAETICHHBIM HHTErpataMu’?

Jaiite onpenenenue naterpaia Pumana.

CopmynupyiiTe CBOWCTBO HHTEIPHUPYEMBIX (DYHKIIHH.

CopmynupyiiTe KpUTEpU HHTETPUPYEMOCTH 10 PMaHy (QyHKINHM, OTpaHUUEHHOHN Ha OTpE3Ke.
[lepeuncnuTe cBONCTBA BEPXHHUX M HIKHHUX cyMM JlapOy.

JlokaxuTe crielaibHbIi KPUTEPUH HHTETPUPYEMOCTH (YHKIHH 110 Pumany.

Jokaxwure, 4To M100ast HEMIpephIBHASL HA OTPe3Ke PYHKIMS SBISIETCS HHTETPUPYEMO Ha 5TOM OTpe3Ke.

. HokaxuTe, 4To J1r00asi MOHOTOHHAS Ha OTpe3Ke (GPyHKIMS ABISIETCSI HHTETPUPYEMOM Ha 3TOM OTpe3Ke.
10 IlepeuncinTe cBOWCTBA HHTErPaAIa, CBA3aHHBIE C HHTEIPUPYEMOCTHIO HA 331aHHOM (DPUKCHPOBAaHHOM OTPE3KE.
11. TTouemy popmynry Hetotona —JleiiOHuIIa Ha3bIBAIOT OCHOBHOM TEOPEMOM HHTETPAILHOTO HCYHCIICHUS?
12. BriBeaute GpopMynsl CcyMMHUpOBaHUs Diinepa u AGenst.

13. JJokaxuTe TeOpeMy O 3aMEHE IEPEMEHHON IIPYU BBIYUCICHUH UHTErPAJIOB.

14. BeiBenute GopMyITy HHTETPHUPOBAHUS TI0 YaCTSM.

15. Chopmynupyiite TeOpeMBbI O CpeiHEM 3HAUEHUH WHTErpaa.

16. Haiite orpenenenre MOHATHS MHOXKECTBA, IMEIOIIETO HYJIEBYIO Mepy Jlebera.

00NNV R W~

HpnMep Keﬁc-saua}mﬂ AJISI KOJVIEKTUBHOI'O PEIICHUSA

3anava. Berauciurh HUHTCIpal pa3InYHbIMU crocobamu.
g2

I noazagaua. Mcnonb3ys Gpopmysy Hetotona-JleliOHuIa, HAWTH MHTETpa I 2% -5%x .

1
2

X

II mop3apayva. Halitu miomans GUrypsl, orpaHi4eHHON TUHUAMH ) = X , V= , v=0,x=3.

3agaHus ISl CAaMOCTOSITEILHON padoThI:

2
1. BpMMUCIUTH I In (x2 + 4) dx
0

_i-\/4x —2dx

2. BreM™ucIuTH

3. Brruaucauts

O'—.ﬁ N | —

cos’ x—zcosx dx



tg” xdx

4. Brrumuciaurs

BN ——w| N

tx+2

dx
—X

5. Hcnone3ys popmyny HeroTona-JleitOnuma, HaliTH HHTETpa .[

1
0

6. Ucnons3ys dopmyny Hetotona-JIeiOnuIa, HATH HHTETpA J‘xefxdx
-1

j.\/4x —2dx
1

2

Tema 9. InpdepennnanbHoe ucunciaeHue PyHKIUM HECKOJIBKHX NMepeMeHHbIX

ILnan

Hexoropsle noHsTHs 0011el Tonojaoruu. MeTpuueckie NpocTpaHCTBaA.

Onpenenenne GyHKIUN ABYX U O0jIee IepeMEHHBIX.

I'eomeTrpuueckoe nzo0paxenne GyHKIUN ABYX EPEMEHHBIX.

[Ipenen ¢ynxumu AByX nepeMeHHbIX. OnpeneseHre HeMpepbIBHOCTH (DYHKINH JIBYX IT€PEMEHHBIX.

OCHOBHBIE CBOMCTBA HENPEPHIBHBIX (DYHKIUI IBYX I€PEMEHHBIX.

Yacraele npousBoansie. [lonsatie nudpdepenunpyemoctn GyHkmn. HeoOXxommumele M JOCTaTOYHBIE YCIOBHS

muddepenuupyemocty GyHKOUU. [Ipon3BoIHBIE CIOKHBIX (YHKIHH.

7. Huddepennman Gynkuuu. [IpubmimkeHHBIe BBIYHCIEHUS ¢ TIOMOINBI0 AuddepeHnuana. ['eomeTpudeckmii
cMmeich quddepeniuana.

8. KacarenpHas IIOCKOCTh M HOPMaJb K IIOBEPXHOCTH.

9. IlpownsBoaHbIe PYHKINH, 33JaHHON HESBHO.

10.YacTHBIC TPOU3BOIHBIE BHICIIIUX TIOPSIKOB.

11.YcnoBue He3aBUCHMOCTH 3HAYCHNH CMEIIaHHBIX TPOU3BOAHBIX OT Mopsiika AuddepeHpoBaHusl.

12. AnddhepeHnpansl BHICIIUX TOPSIIKOB.

13.IIpousBoHas Mo HanpaBieHuto. ['pagueHT.

14.®opmyna Teitnopa anst GyHKIMA MHOTHX EPEMEHHBIX.

15.0kcTpeMyMbl GYHKIUHM ABYX TepeMeHHBIX. HeoOXxomumble ycloBusi SKCcTpeMyMa. JlocTaTO4HBIE YCIIOBHS
9KCTpeMyMa (HYHKLIUH IBYX MEPEMEHHBIX. Y CIIOBHBIH SKCTPEMYM.

16.HaxoxneHne HanOOJBINET0 M HANMEHBIIIETO 3HAYCHUH B 3aMKHYTOW OTPaHUICHHON 00J1acTH.

7. MUcnonw3ys popmyny HeroTtona-JleliOHMIIA, HAWTH UHTETPa

Sk L=

Jluteparypa: [1, c. 144-171]; [3, c. 105-137]; [4, c. 295-328]; [5, 1. 3, c. 9-242]; [6, c. 257-288]; [7, c. 171-191].

Bonpocs! a1 cCaMOKOHTPOJIS:

JlatiTe onpenenenne QYHKIIMHA IBYX ITEPEMEHHBIX.

[Mepeuncnute crnocoObl 3aanust (GYHKINH JIBYX IMEPEMEHHBIX.

Yrto MoKeT OBITh 00IaCTBIO ONpeneeHus PYHKINHU IBYX MePEeMEHHBIX?

[aiite onpenenenue QyHKINU TPEX MEPEMEHHBIX.

Uto MOXeT OBITh 00JIACTBIO OIpeieNeHns (YHKIIMH TPEX MePEMEHHBIX ?

Jalite onpeseieHne OKPECTHOCTU TOUKH.

[aiiTe onpenenenue cXoAALICHCS MTOCIEI0BATENbHOCTH TOYCK.

ChopmymupyiiTe onpenencHue npeaena GyHKIU IBYX MepeMEHHBIX.

9. CdhopmynupyiiTe onpezaerneHue npeaeia GyHKIHN IBYX MEPEMEHHbBIX, HCIIONB3Ys « € — O » TCPMHUHOJIOTHIO.

10.Chopmynupyiite orpeneneHre HepephIBHOCTH (YHKIIUH JIBYX ITEPEMEHHBIX.

11. Chopmynupyiite omnpeaeneHue HENPEpbIBHOCTH (YHKIWU ABYX HEPEMEHHBIX, HCIOJIB3Ys ONpeAeieHUe
npezena GQyHKIMU B TEPMHHAX « € — O ».

12.IlepedncinTs OCHOBHBIE CBOWCTBA HENPEPHIBHBIX (DYHKIMH ABYX NEPEMEHHBIX.

PN B DD =

13./laiiTe ompejeneHHe YACTHOM MPOM3BOAHON GyHKIMH Z = f (M ) B Touke M 1o mepeMeHHOW X (IO

nmepeMeHHon V).
14. Naiite onpenenenne auddepeHIpyeMocTH (yHKINH.
15. JTokaxxute HEOOXOUMBIC YCIOBUs UG GEPEHIINPYEMOCTH.
16.ChopmymupyiiTe focTaTouHbIe YCiaoBus nuddepeHnupyemMoctd GyHKIUN ABYX MTEPEMEHHBIX.
17. daiite onpeneneHue rpaaueHTa QyHKIUH.

IIpumep kelic-3agaHus A KOJJIEKTUBHOIO pellIeHUs:



3agauva 1. [lana yakuus z = /8 —|x—8| —|y| .

I mom3agaya. Haiitu oGmacTs onpeneneHus faHHOW (yHKITHH.

II moa3agava. Haiitu muHuu ypoBHS pyHKINH Z = /8 — ’x - 8‘ - ‘ y‘ .

3agaya 2. Jlana QyHKIms f(x,y) =

2x2y2
X4+y4 ‘

I mom3agaya. BwisscHUTH, MeET 1 3Ta PYHKIWSA peaen npu X — 0, y—0.

I moa3axava. BesicHUTE, UMeET Jin 3Ta QYHKIHS npenen npuy X —> Oy )Y —> 0,

III moa3axava. Viccnenosars Ha HEMPEPHIBHOCTH QYHKIMIO | (x, y) =

2x2y2
x4yt

3agaHus IS CAMOCTOAITEILHOI PadoThI:

1.

2.

9.

10. IlokazaTb, 4To QyHKUIKSA f(x,y) =

. Mlccnenosath Ha HENPEPLIBHOCTD QYHKIMU £ ( X, y) =

. HaiiTu yacTHBIC IPOU3BOIHBIE QYHKIUU: U = (xz +y +z

Haiitu moBepXHOCTH ypOBHS QYHKIUH ) = \/ 36— xl2 - xz2 - x32 u 3HaYeHue GpyHKIUU B Touke I (1, 1, 3) .
Hatitu nmpenen pyukimu f(x,y) = (x2 + y2 )ZX : mpu x —>0, y—0.

sin(x2 +y2)

, f(x,y):sin 3

x4y’ Xy
2xyz
x4+—2 2 S WV 4z #0
. UccnenoBarh Ha HEPEPHIBHOCTH (PYHKIIUIO f (x,y, z ) = y tz
xt, Y +z7=0

o ) 2.3 5 6 4 X —
. Haiitn yactabie nponssomnble Qpynkumii: z=x"y", z=x"+ )", z=x"+y", z=log x.

5 )sin(xy:) .

o " " " ” " 1V
Haiitn uxxa Myy, uxya uyxa uxyz’ uxyzz,

ecm y=ev°.

X +y
- Haiitn df e 1) f(x,7)=arcig| = |,2) f(x,y) =2+ 41,
Yy

Haiitn d”f , ecmu 1) f(x%,3)=x°",2) f(x,0)=x"+".
X o f o' f

—> 5 YIOBJETBOPSET yPaBHEHUIO =a .
—ay ox? §y2

Tema 10. UncnoBbie 1 pyHKINOHAIBHBIE PAABI
IInan

kv

o

7.
8.
9.

OcCHOBHBIE OIIPEENIEHUS U CBOICTBA cxosamuxcs psagoB. Kpurepwnii Kommm.

UucnoBble psbL.

Psaner ¢ HeoTpunatensapiMu wieHamu. [Ipu3nak J{amam6Gepa. [Ipuznak Komm. [Ipusnak PaaGe.

[Tpuznaku Kymmepa, beprpana, ['aycca. MnTerpanbnsiii npusHak Ko — MaksopeHa.

AOcouoTHast ¥ yCIOBHAsI CXOAUMOCTh psifoB. Psawl JleitOnuna. [pusnak Jleitbnuma. Ouenka octaTtka psga
Jleiitonnnua. ®@opmyna quckpeTHoro npeodpazoBanus Abens. [lpusnaku Adens u Jupuxie.

[TepecTaHOBKH dUIeHOB psma. ApudMETHUECKHE OIepalldd Hal CXOAAMMMUCST psgamMu. [[BoitHeie u
MOBTOpPHBIE psiAbl. CBOWCTBA CXOAALINXCS PATOB U UX CYMM.

@OyHKINOHATBHBIE TIOCIEI0BATEILHOCTH U PSBIL.

Paznoxenus paznnunbix GyHKIui o popmyie Teitnopa kak npumepsl GQyHKINOHAIBHBIX PSIIOB.

Psp Teitnopa. PaBHOMepHAasi CXOJIUMOCTb.

10.PaBHOMEpPHO OrpaHUYEHHBIE HA MHOXECTBE MTOCIEA0BATENIEHOCTH.
11.Kpurepuii paBHOMEpHOH CXOAMMOCTH (YHKIHOHAJIBHON mocienoBarenbHOCTH (Kputepuit Komm u ero

OTPHIIAHHE).

12.1IpusHaku paBHOMEPHON CXOIWMOCTH (KpUTEpUil pPaBHOMEPHOW CXOAWMOCTH sl OECKOHEUHO Maioi

(YHKUMOHAILHOH MOCIENOBAaTEILHOCTH, OINpEAeiCHHEe Ma)KOpaHThbI, NMpH3HaK BeiiepmTpacca, NpU3HaKH
Abens u lupuxie).



13.Teopema [uHu u cieacTBUE U3 HEe.
14.Ilounernoe auddhepeHITMPOBaHNe U HHTETPUPOBAHKE Psa.
15.Crenennbie psasl. Teopema Adens. beckoHeuHbIE TPOU3BEICHHUSL.

Jluteparypa: [1, c. 221-246]; [3, c. 229-273]; [4, c. 368-403]; [5, u. 3, c. 244-353]; [6, c. 345-393];
[7, c. 128-152].

Bonpocs! a1 caMOKOHTPOJIS:

Cdopmynupyiite yTBepKaeHHE 00 OCTATOYHOM WiIeHE Psijia.

Chopmynupyiite yTBepkacHHE 00 0TOpachiBaHKUE JTFOOOT0 KOHEYHOTO YKCIa YWICHOB psja

CopmynupyiiTe HEOOXOIUMBIH MPU3HAK CXOJUMOCTH PAAA.

Hoxaxute kpurepuit Ko 1151 pacXoIuMOCTH psaa.

Chopmynmpyiite Teopema 00 OrpaHIIECHHOCTH MOCIICIOBATEIIBHOCTH YaCTUIHBIX CYMM

JlokaxxuTe MpU3HAKU CPaBHEHUSI.

Jokaxwure npusHak JanamOepa.

Jloxaxwure mpuzHak Paabe.

Cdopmynupyiite mpusnaku Kymmepa, beprpana, "aycca.

10. okaxkute nHTErpanpHelii npusHak Komm — Maknopena.

11. AGconroTHAS M YCIOBHAS CXOAUMOCTD PSIZIOB.

12. BeBeaure ¢opMyiy JUCKPETHOTO MpeobpazoBaHmst AGes.

13. Chopmynupyiite npuzHaku Adens u Jupuxie.

14. ChopmynupyiiTe OCHOBHBIE ONpe/IesieHus O (YHKIIMOHAIBHBIX TOCIEIOBATEIHLHOCTIX U psIax.

15. TlpuBenuTe IpUMEPHI pa3IoKEHHsSI pa3TUIHBIX GYHKITHH 110 popmyre Teitmopa.

16. Jlokaxkute TeopeMy O HENPEPHIBHOCTH CYMMBI psja B TOYKe. PABHOMEpHO OrpaHWYeHHBIE HA MHOXECTBE
MOCIIEI0BATENBHOCTU. Y TBEpKIeHU 1-4.

17. ChopmynupyiiTe KpuTepuii paBHOMEPHON CXOAMMOCTH (PYHKIMOHAJIBFHOU ITOCIEAO0BATENBHOCTH (KPUTEPHUit
Ko u ero orpuranue).

18. Codopmynupyiite NpU3HAKH PABHOMEPHOW CXOIUMOCTH (KpUTEPHH pPaBHOMEPHOW CXOJUMOCTH JUIS
OeCKOHEYHO Mayol (DYHKIIMOHAIBHON IMOCIEAOBATENILHOCTH, ONpeAelieHHe Ma)KOPaHThI, IPH3HAK
Beiiepmpacca, npusnaku Abenst u [upuxie).

19. Hokaxwure Teopemy JWHU U CIEICTBUS U3 HEE.

20. Jloxaxkute TeopeMbl 0 TOUJIeHHOM An((HepeHIMPOBAHIH U HHTETPUPOBAHNH PAAA.

21. JlokaxuTe TEOPEMBI O CTEIICHHBIX Psijax.

XA E WD~

IIpumep keiic-3axaHus A KOJUIEKTHBHOI'O pemeﬂnﬂ:

1 1 1 =
3anaua. ITokasaTs, 4TO —t— "t —t...t— CXOJIUTCA.
A T IO P -3 3. (n+1 ;n ROAHTEA

n-l = 1
I noazapaua. M3yuuts Bonpoc o cxomumoct psiaa 1—1+1—1+... +(—1) t...= Z(—l) .
n=1
1

II mox3agaua. Jlokazarsb, 4TO psig Z ( I)M CXOIUTCH.
n=1 (1 +

1
I nmonzamaya. /{oka3atb, 4yTo psn Z—

n=1

(S < 1) pacxoauTes.

3ananHus 1)1 CAaMOCTOSITE/ILHOI PadoThI:

5(n—1)
n!

2. YcTaHOBUTE COOTBETCTBUC MEXKIY PSIIaMH U UX Ha3BaHUSIMH.

(x+3)' > (1) (n=1)! “ 2p—1
IZ ; 221:( )ng ); 3.272.

—'3+n

1. YeMy paBeH MIATHII YIEH YUCIOBOM MOCIE0BATEIHHOCTH ?

a) 3HaK0qepe;[y}0mHﬁc;1; 0) CTETICHHOI1; B) 3HAKOIIOJIOKUTEIBHBIN.
3. YKaxuTe CXOQAUINECS YUCTIOBBIE PSABL.

| = 1
1. ;7, ;n 3. ;—n, ;n

4. Yemy paseH kodpduuuent a, pasnoxenns GpyHkuun f (x) =x"-38 psin o crenensm (x —3)?



o0
o n
5. HaiiTu uHTEpBaJl CXOAMMOCTH CTENIEHHOIO PsJia E a,X , ecliv ero paauyc cXoaumocTu pasen 10.
n=0

2. S5n—1

6. Uccnenosats no npusHaky JlanamOepa cXoauMOCTh psijia 257” .

n=l1
|

7. OnpenenuTs 00IaCTh CXOTUMOCTH (PYHKIIMOHAIEHOTO psijia Z

n+l °
n=l1

Tema 11. KpaTHble 1 KpHBOJIMHEHHbIe HHTETPaJIbl

IInan.

JIBotiHoi uaTerpan Pumana. OnpeneneHue u YCIOBHSI CYIIICCTBOBAHUS IBOWHOTO HHTETpaa.

I'eoMeTpuueckuil CMbICT IBOMHOTO UHTETpaa.

Cymmsl apOy 1 ux cBoiicTBa.

Kputepuit Pumana uaterpupyemMoctr (yHKIIHMH Ha TPSIMOYTOIbHHKE.

CBoiicTBa TBOWHOTO MHTETpAA.

CBeneHue TBOMHOIO MHTETpajia K MOBTOPHOMY (CIydan IpsSIMOYTOJILHOM U KpUBOTMHEHHOH obnacTeit).

3aMeHa IepeMEHHBIX B JBOMHOM HHTErpae.

I'eomeTpudeckne TPUIIOKEHHUSI JBOWHBIX HWHTETPAJOB (BBIYUCIIEHHE IUiomand ¢urypel, odbema Teina u

TJIOMIAIH TIOBEPXHOCTH).

9. dusznyeckue NPWIOKEHUS JBOWHOIO MHTErpaja (BBIYMCICHHE MAacChl MaTepUaNbHOW IUIACTHHKH,
BBIYHUCIICHHE KOOPAMHAT LIEHTPa MacC ¥ MOMEHTOB MHEPLIHHU IJIACTUHKH).

10.Tpoitnoit uaTerpan Pumana. Onpenenenre U BIYUCICHHE TPOHHBIX HHTETPAIOB.

11.OcHOBHBIE CBOWCTBA TPOMHOTO MHTETpaa.

12.3aMeHa mepeMEHHBIX B TPOMHOM HHTETpAJIE.

13.T'eomeTpueckne 1 GU3NIECKUE MTPUIIOKEHUS TPOHHBIX HHTETPAJIOB.

14.OnpenencHre KpUBOIUHEHHOTO HHTETpalia IEPBOTO poaa.

15.Bprurcnenue KpUBOJIUHEHHBIX HHTErPAIOB IIEPBOTO POJA.

16.0npenenenue KPUBOIMHEHHBIX HHTETPAJIOB BTOPOTO POJA, CBEICHUE UX K OIPEAEICHHBIM HHTETPaIaM.

17.BrrunciieHne KpUBOJUHEHHBIX HHTETPAIOB 2-T0 POJa.

18.CBs13p MeXTy KpUBOJIMHEHHBIMU UHTErpanaMu 1-ro u 2-ro poja.

19.CpoilicTBa KpuBONHHEHHBIX HHTErpanoB. Dopmyna ['puna.

20.YcnoBusi HE3aBUCUMOCTH KPHUBOJIMHEHHOTO HHTETpaja OT yTH WHTET PHPOBAHHUS.

21.WnTterpuposanue nmoaHbIx AuddepeHnuaios.

22.HekoTopsle NPUIOKEHUS KPUBOJIMHEUHBIX HUHTEPATIOB 1-r0 U 2-0r0 poja.
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Jluteparypa: [1, c. 172-191, 192-202]; [3, c. 137-202]; [4, c. 501-553, 554-587]; [5, 4. 4, c. 29-68, 193-205];
[6, c. 289-310, 311-344]; [7, c. 192-242].

Bonpocs! A1 caMOKOHTPOJISA:

Jaiite onpenenenue JBOMHOIO UHTETpaa.

CdopmynupyiitTe yciaoBre CyIIECTBOBAHUS TBOHHOTO MHTETpaa.

ChopMynmupyiiTe HEOOXOAMMOE YCIIOBAC HHTETPUPYEMOCTH (QYHKITHH.

B dem cocTouT reoMeTpuiecKuil CMbICI JBOMHOTO UHTETpaa.

[Tepeuncnute CBOICTBA ABOMHOIO HHTETpaa.

[lepeuncnuTe crrocoOb! BEIYUCIEHHUS IBOMHOTO MHTETpaa.

[Tepeuncnute croiictBa cymm [lapOy.

Cdopmynupyiite kputepuii PuMaHa HHTErpUpyeMOCTH (PYHKIIUU HA MIPSIMOYTOJILHUKE.

CdopmynupyiiTe HEOOXOAUMOE W JOCTATOYHOE YCIOBHE HHTETPUPYEMOCTH (YHKIIMH, OTPAaHWYCHHON Ha

MPSIMOYTOJTEHUKE.

10.Copmynupyiite TEOpeMy O paBEHCTBE JIBOHHOTO U IIOBTOPHOTO HHTETPAJIOB.

11./laliTe onpenenenre KpUBOIUHEHHOTO UHTETPalla IEPBOTO POAA.

12.laliTe onpeneneHre KPUBOJIMHEHHOIO HHTETpajia BTOPOro poja.

13.B 4eM COCTOUT CBSA3L MEXIY KPUBOJIMHEHHBIMU HHTETPAIAMH TIEPBOTO M BTOPOTO poaa?

14.Chopmynupyiite TeOpeMy, YCTaHABIUBAIOIIYIO CBA3b MEXKTY KPUBOJIMHEHHBIMU U IBOMHBIMHI UHTETPAJIaMHU.

15.BeiBequte hopmyiy ['puHa.

16.ChopmymupyiiTe yCIOBUS HE3aBHCHMOCTH KPUBOJIMHEHHOTO WHTETPaja OT IIyTH WHTETPUPOBAHUS.

17.1lpuBenure (GopMynbl Ui BBIYUCICHHS IUIOMIANEH IUIOCKMX (GUTYp, OTpaHUYEHHBIX KOHTYpOM [, C
nomoIpo popmynsl ['puna.

18.1IpuBeaute GopMyTy BEIUUCICHUS paOOThI CHIIBL.
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IIpumep kelic-3aaHus JJI KOJUIEKTUBHOIO pellIeHUs:

3anaua 1. Beraucnuts JBOWHON MHTETpa ”(x ty )dxdy .
Q
I noxzapaua. [ne Q — TpeyrobHuK, o6pasoBanHblii npsambivu X =0, y=0, x+y =3,

II noazanava. Tne ) — TpeyronbHuK, 06pa3oBaHHbli npamMeiMu X =3, ¥y =0, y=x.

xdxdy
11 moa3amaya. BerancnuTe ABOMHON HHTErpal _U 72 , eciu 001acTh () OrpaHWYeHA JTHHUSMU:
oX Ty
x=2, y=x, x=2y.
xdxdy
IV noazagaya. BeryucianTe ABOHHON MHTErpall _U 74_ 7, €ciu 007acTh () OrpaHUYCHA JIMHUSMU:
X +y
Q

2y=x", y=x.

2
3axaua 2. BeranciuTh KpHBOJIMHEHHEIH HHTErpan | » dl rae AB — 4acTh OKpYXHOCTU: X = dCOST
) Y.
AB

. T
y=asint, OSISE.

o ) 2
I nog3anaya. BelUMCIUTD KPUBONMHEHHBINA HHTETPal ,f vdl ,Tae AB — nyra mapabossl © = 2X OT TOYKU
AB

(O; O) 10 TOUKH (2; 2) )

2
IT noa3agaya. BerauciauTh KpUBOJMHENHHBIN HHTETPAIl BTOPOTO poja I X"dox + xydy ,

AB

. T
rae AB — 4eTBepTh OKpyKHOCTH: X =C€0S8/, y=sinf 0<¢< 5

111 noa3anava. BerauciuTs HHTErpan ﬁx +)dy ,rae [ — KOHTYp MpsAMOYTOIBHHKA, 06Pa30BaHHOTO
L

npameivu x =0, y=0, x=1, y=1.

3apanus IS CAMOCTOSITEILHOM PadoThI:
5

1. BbIYHCITUTH JABYKpATHBIC HWHTETPAJIbI IdXI X+ 2xy dy, Idyj X+ 2y J.dx J. Jad+x+ ydy.

-2
H3meHuTh MOPAAOK UHTCTPHUPOBAHU.
2. BprauciauTh JBOMHBIC HUHTETrpaJibl I10 O6J'IaCT$[M, OrpaHUYCHHBIM YKa3aHHBIMH JIMHUSAMU:

a) ” x*ydxdy,y =0, y=+2ax—x"
Q

6) IISin(x+y)dxdy,y:O,y:x,ery:g
Q

B) J.xz (y_x)dxdy,x=y2’y=x2
Q

3. Bpiuuciauth IBOWHON HHTErpa dxdy mo ob6mactu () OTrpaHUYCHHON TPEYTOJHLHUKOM C

[(2x+3y+1)

BEpIIMHAMU A(l, 3) , B(—l, —1) , C(2, —4) )

4. TIpeoOpa3oBaTh K NOJSPHBIM KOOPJMHATAM M BHIYHCIUTH JJBOMHBIC HHTETPAJIBI:

2
a) H Xy"dxdy , TJie 0671acTh () OrpaHHYEHA OKPYKHOCTAMH X~ + ( y —1)2 =lux"+y =4y.

6) _U dxdy , raie obmacts Q —kpyr x°+ 3> < R*.

5. BLIIH/ICJII/ITL TPOMHBIC UHTETPAJIBIL:

a) Iy axaydz e 2= {(xs32
Q

<2},



6) J.J’J‘xyzdxdydz,me Q:{(x,y,z):x2+yz+z2 gl,xzo,yzo,zzo},
Q

~ 2 2 2 o
6. Haiitu maccy yerBeptr okpyskHocTH X° + y° = R*, x>0, ¥ >0 ecnn mnoTHOCTS B KaX/10i TOUKe paBHa e€
OpAMHATE.

7. Beraucnuts paboty cuntbl [/ = 2xyi+ X j IpU IepemMerieHny Touku M u3 nonoxenus A (2, 0) B [IOJIOYKEHHUE

B (—1, 3) : a) B1oJIb npsimoii AB, 6) Brons tomanoii ACB, re C(—l, 0) .
8. C nomomisto popMynsl Pumana-I'pyHa BEYUCIUTL KPHUBOJIMHENHBINA HHTErpal ﬁx —y)dx+(x+y)dy , T1e
L

2 2 2
L — okpyx)HOCTh X~ + )y~ =R".
9. BpluucauTe KPUBOJUHEHHBIE HHTETPAJIBI:

a) _[ (x—y)dl , ecm myts o1 O(0,0) 10 C(4,3) — orpesox npsmoi.
04

0) Ixydl ,Te L — KOHTYp TpeyroibHHKa ¢ BepmuHamMu A (—1, 0), B(l, 0) u C(O, 1) )
L

2 2
10.ITpumenss popmyny Pumana-I"puna, BEIMUCIATE UHTETPAT Vy dbx + (x Ty ) A 1o KOHTYPY TPEYTOJIbHUKA
L

C BepIIMHAMU A(l, 0), B(l,l) u C(O,l),

Tema 12. IuddepenunabHble YpaBHEHUS

IInan.

3agauu, npuBosye K TuddepeHInaIbHbIM YpaBHEHUAM. OCHOBHBIE OIIPEIEICHHUS.

Pemrenne npocreitmmx auddepeHnnanbHbIX YpaBHEHHH.

Jluneiinble quddepeHunanbHble ypaBHEHUS.

Juddepennmanbaple ypaBHEHHUS IEPBOTO MOPSAAKA U UX IPUMEHEHHUE.

YpaBHEHHUS BBICIIMX MOPSJIKOB.

JIuHeliHbIe ypaBHEHUS BTOPOIO MOPSIKA.

Jluneitnble quddepeHnnanbHble ypaBHEHUS BTOPOTo MOPsIIKA C TOCTOSTHHBIMU KO3 QHULIUCHTAMH.
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Jlutepatypa: [1, c. 264-293]; [3, c. 247-290]; [4, c. 506-517]; [9, c. 394-461]; [10, c. 66-95].

Bonpocs! 111 caMOKOHTPOJIS:

1. Kakue ypaBHeHUs Ha3bIBatOTCs AU QepeHITHATEHBIMU?

2. Uro Ha3BIBAIOT OOMIMM pemieHneM TudGepeHTnalbHOTO YPaBHEHUS ?

3. YTo 3HAYHUT PEIINTh WK IPOUHTEIPUPOBaTh nudHepeHInaIbHOe YpaBHeHHE?
4. B ueM COCTOUT orepanus «pa3esicHUs» NePeMEHHBIX?

Ipumep Keiic-3a1aHUs 1S KOJUIEKTHBHOTO PelIeHMs:
3apaua 1. Pemurs ypaBnenne xdx + ydy =0,

I nox3anaua. Peumts ypaBHeHHe y” = e”' ¢ HAYaNBHBIMU YCIOBUAMU Xo = 0; yo=1; Yo =—1 yi =0.
. N , x+2y-3
II mox3anaua. Haiitu oOmmii naTerpan nuddepeHnnaibHOro ypaBHeHHS )V = 4x—y3
: .
III moazamaua. Haiitu pemenue 3agaun Komm y' — ycosx = Eszn 2x,(0)=0.
42
IV mon3anaua. Haiitu o6umii uaTerpan nuddepeHunanbHoOro ypaBHeHust  y'y ~+1=0

3agaHus 11 cCaMOCTOSITEIbHOI padoThI:
x+2y

1. Haiftu o6uwmit muTerpan auddepenuansHOro ypapuenus V' = PP

2. Pemmnth ypaBHEeHHE X ( ¥y - 4) dx+ydy=0

. . ' Y .
3. Haiitu yacTHBIN HHTErpal ypaBHEeHUsT ) COSX = ———  ynOBJIETBOPSIOMIMI HAYaIbHOMY YCIOBHIO V (0) =1.

Iny



NS, e

Haiitu yactHOe perienue 1.y. (1 +x7 )dy + ydx =0 npu HayaILHOM YCIOBUHU Y (1) =1.
Haiitn 06mmii uaTerpan nuddepeHnuansHoro ypasaeans V' = (g xtg y.

Haiitu o6uwmii uaTerpan aup¢epeHnnanbHOro ypaBHeHUs (xz + 2xy) dx + xydy =0
Pemmts ypaBHeHuE Incosy dx+x1gydy=0

Haiitu pemenne 3agaun Komu 2y e’ =0; vy (1) =0
X
P ra Y Y
eIIUTh ypaBHeHHe XY’ sin—+x = ysin=—.
X X
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