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I. Meroauueckue peKoOMeHIAMA

1.1 Meroanyeckue peKOMEHJALMM MO0 OPraHM3auMu padoTbl CTYAEHTOB BO BpeMsl IpOBeAeHMS
JIEKIIMOHHBIX 3aHATHH

B xoxme nexuuil mpenojaBarTenb U3araeT M pasbsACHIET OCHOBHBbIE, HAaMOOJICE CIOXKHBIE IOHATHS TEMBI, a
TaK)Ke CBSI3aHHBIE C HEW TEOpEeTHYEeCKHe U MPAKTUYECKHe MPOOIEMBI, JaeT PEKOMEHAAINHN ISl TPAKTUHIECKOTO
3aHSATHA U YKA3aHUS JJ1s1 BBIIIOJHEHHS CAMOCTOSITETIbHOM PadOTHI.

B xo/e MeKUMOHHBIX 3aHATHH 00yJaromemMycsi HEOOXOIMMO BECTH KOHCTIEKTUPOBAaHUE y4eOHOrO MaTepHaa.
OO0pamath BHUMaHUE Ha KaTeropuu, GopMyIHMpOBKH, PACKPBIBAIOIINE COACPKAaHUE N3ydaeMOl TUCIUTUINHBI,
Hay4yHbIE BBIBOJBI M MPAKTUUECKHE PEKOMEHIALNY, TTOJIOKUTENBHBIN OMBIT B OPATOPCKOM HCKYCCTBE.
KenatenbHO OcTaBUTH B PabOYMX KOHCHEKTAaX IMOJA, HA KOTOPBHIX JeiaTh MOMETKH, MOAYEPKUBAIOIINE
0co0yI0 BaXXHOCTb TE€X MM HHBIX TEOPETUUECKUX IIONOXKEHHH. PeKoMeHIyeTcsi aKTUBHO 3a/1aBaTh
MIPENOJABATEN0 YTOUYHSIIOUIME BOIPOCHl C LEJIBI0 YICHEHUS TEOPETHUECKHMX IIOJIOKEHUH, pa3pelueHust
CIIOPHBIX CUTYyaLUil.

1.2 MeToauyeckue peKOMeHIAUMH M0 NMOAT0OTOBKE K NPAKTHYECKHM 3aHATHAM

Ha mpakTrueckoMm 3aHSATHH CTYACHTHI pEIIa0T 3afadd MOJ PYKOBOACTBOM TpemoaaBarens. CemMuHAp
MIPOBOJTUTCS TI0 Y3JIOBBIM M HanOoJIee CIIOKHBIM BOIIpocaM (TemMaMm, paszenam) yIeOHOH IporpaMMEL.
[IpakTrdeckue 3aHATHS MOCBSIIEHB U3yUYEHUIO HANOOJIee BAKHBIX TeM y4eOHOW AucuuiuinHbl. OHU CIyKaT
JUTSL 3aKpeTIeHHs] U3yYeHHOT0 MaTepuana, pa3BUTHS YMEHHIA W HaBBIKOB MOJITOTOBKH JOKJIAJI0B, COOOIIEHIIH,
NpUOOPETEHUsI OMbITa YCTHBIX MyOJIMYHBIX BBICTYIICHWH, BEJCHUS IMCKYCCHUH, apTyMEHTAalUd M 3allUTHI
BBIIBUTAEMBIX MOJIOKEHHM, a TakkKe U1 KOHTPOJS MPENoAaBaTeiaeM CTENEHN MOATOTOBIEHHOCTH CTYACHTOB
0 M3y9aeMOil TUCIIUILITIHE.

B xo/1e MOATOTOBKY K MPaKTHYECKUM 3aHITHSAM CIEIYeT U3yYUTh OCHOBHYIO ¥ IOTIOTHUTENBHYIO TNTEPATYPY,
y4ecTh peKOMEH/IAIlNH TpenojaBaTens u TpeboBanms pabodeil mporpaMMEl.

MOHO TIOATOTOBUTH CBOW KOHCIEKT OTBETOB IO PAacCMaTpHUBAaEMOW TEMAaTHKE, MOATOTOBUTH TE3UCHI IS
BBICTYIUICHHUH 110 BCEM YY€OHBIM BOIIPOCaM, BEIHOCHMEIM Ha 3aHsATHE. ClleyeT MpoIyMaTh IPUMEPHI C LETI0
o0ecrieyeHus] TECHOW CBSI3M H3Yy4aeMOH TEOpUH C pETbHOHW MNpPakTUKOW. MOXKHO JIOTMOJHUTH CIHCOK
PEKOMEHJIOBAaHHOM  JIMTEpaTyphl COBPEMEHHBIMH HMCTOYHHMKAMH, HE TPEACTaBICHHBIMH B  CIIHUCKE
PEKOMEHIOBaHHOU JTUTEPaTYPHI.

1.3 MeToanyeckune peKOMEHIANMH M0 OPTaHN3ANMHA CAMOCTOATEILHON PadoThI 00yYaroIuXCs

CamocrosiTenpHast paboTta — IlaHupyeMast yaeOHasi, yaeOHO-HUCCIeI0BaTENbCKas, HayYHO-HCCIIe0BaTeIbCKas
paboTa CTYIEeHTOB, BHINOJIHSIEMAasl BO BHEAYJUTOPHOE BPEMs MO 33AaHUIO U MPU METOJMYECKOM PYKOBOACTBE
npenojasaress, HO 0€3 ero HEemoCPEACTBEHHOIO ydyacTusl (IIpH YaCTHYHOM HENOCPEICTBEHHOM YYaCTHH
MIPETIoIaBaTelsl, OCTABISIONIEM BEAYIIYIO POJb 32 paboTON CTYACHTOB).

CamocrostenbHas padora ctyneHToB (manee — CPC) B BY3e saBiseTcs BaKHBIM BHIOM y9€OHOH M HAyJIHOM
nesitensHOCTH cTyaeHTa. CPC urpaer 3HAYUTENBHYIO POJIb B PEHTHHIOBOM TeXHOJIOTHH 00yueHus. O0yueHue
B BY3e Brimrouaer B ce0s B, MPaKTUUECKH OAMHAKOBEBIE MO0 00BEMY M B3aUMOBJIMSHUIO YacTH — Tpolecca




o0yuenus: u mpouecca camooOyuenus. [lostomy CPC pmomkna crath 3¢p(eKTUBHON M LieneHanpaBlICHHOM
paboToii cTyneHTa.

K coBpeMeHHOMY crieUanicTy OOLIECTBO NPEABSBIAET AOCTATOYHO IINPOKUM epeyeHb TpeOOBaHUM, Cpeau
KOTOPBIX HEMaJIOBAa)KHOE 3HAYEHNE UMEET HAIMYME y BBIIIYCKHUKOB OIPEAEICHHBIX CIIOCOOHOCTEN U yMEHUS
CaMOCTOSITEIbHO JI00BIBaTh 3HAHHWS W3 pA3IWYHBIX HCTOYHHKOB, CHCTEMAaTHU3UPOBATH IOMYYEHHYIO
WHPOPMaIMIO, JaBaTh OLEHKY KOHKpETHOH cuTyanuu. DopMHUpoBaHHME TAaKOr0 YMEHHUS NPOUCXOIUT B
TEYEHHE BCEro Inepuojga OOy4YeHHsl 4epe3 ydacThe CTYACHTOB B IPAKTHUECKHX 3aHATHAX, BBIIOJIHEHHE
KOHTPOJIBHBIX 33/IaHUI M TECTOB, HANIMCAHUE KYPCOBBIX U BBHIMYCKHBIX KBaTH(PUKAIMOHHBIX pabdot. [Ipu aTtom
CPC urpaer pemaroiniyto pojb B X0€ Bcero yueOHOro mporuecca.

B mpornecce caMocTosSTENbHON PabOTBl CTYACHT MPUOOpETaeT HABBIKM CaMOOPTaHU3alMH, CaMOKOHTPOJI,
CaMOyIpaBJieHUs, camMope(IeKCHd U CTAHOBUTCS aKTHBHBIM CAaMOCTOSITENBHBIM CYOBEKTOM Y4eOHOM
JIESITENLHOCTH.

®DOpMBI CaMOCTOSTETBHOM PadOThI CTYAEHTOB pa3Ho00pa3Hbl. OHM BKIIIOYAIOT B ceOs:

- U3y4YeHHE y4eOHOM, HayuyHOW M METOOUYECKON JUTEpaTyphl, MaTEpPHaJOB MEPUOANYECKUX H3AAHUH C
MIPHUBIICYCHUEM DJIEKTPOHHBIX CPEACTB O(PHIMAIHHON, CTATHCTUYECKOH, MEPHOAMYECKOW M HAyYHOU
WHPOPMAIHH;

- IOJITOTOBKY JOKJIAI0B U pedepaToB, HAMCAHNE KyPCOBBIX M BBIITYCKHBIX KBAIM(HUKAIIMOHHBIX padoT;

- yuacTue B padoTe CTyIeHUECKUX KOH(EepeHINH, KOMIUIEKCHBIX HAYYHBIX UCCIEIOBAHUSIX.
CamocrosTenpHast paboTa NproOLIAeT CTYACHTOB K HAYYHOMY TBOPUYECTBY, IIOMCKY M PEIICHHUIO aKTyaJIbHBIX
COBPEMEHHBIX TIPOOIIEM.

OcHOBHO# (OpMOI CaMOCTOATEIBLHOW pabdOTHl CTyNEHTA SBISCTCS W3YYEHHE KOHCIEKTa JIEKIUH, WX
JIOTIOTHEHUE, PEKOMEHIOBAaHHOW IJINTEpaTyphl, AKTHBHOE YyYacTHe Ha TNPAKTUYECKHMX M CEMHHAPCKUX
3aHATUAX.

Yrenue yyeOHNKA

W3zyuas matepuan mo y4eOHUKY, CIEAYyeT NePEXOIUTh K CIEAYIOIIEMY BOMPOCY TONBKO MOCIE MPAaBUIBHOTO
MOHUMaHUs TPEABIAYIIeTo, MPOU3BOAs Ha Oymare BCE BBIUMCICHHS (B TOM YHCIIE M T€, KOTOpPHIE paau
KpPaTKOCTH OITYIIEHBI B yUeOHNUKE) U BBHITOIHSS MMEIOIINECS B YICOHUKE YePTEKH.

Ocoboe BHUMaHHE ClIeTyeT oOpalmiarh Ha OIpeaelieHHe OCHOBHBIX TMOHATHH. CTyIEHT MOJDKEH MOApoOHO
pa3dupaTh mpHUMEpPHI, KOTOPBIE MOSCHSAIOT TaKWe ONpEeNieHUs, 1 YMETh CTPOUTHh AHAJOTHYHBIE MPUMEPHI
CaMOCTOSITEIIBHO.

HeoOxoquMo TIOMHHTB, YTO KaxIash TeopeMa COCTOMT W3 TPEAINONOKECHUH M yTBepKIeHHs. Bce
MPEATNOJIOKEHHS JOJDKHBI 0053aTeNIbHO HCIIONB30BaThCS B JOKazaTelbcTBE. HykHO mHOOMBATBHCA TOYHOTO
MPEJICTABIICHUSI O TOM, B KaKOM MECTE J0Ka3aTeJhCTBA HCIIOJIB30BAHO KAXKO0€ MPEIINOJIOKEHUE TEOPEMBI.
[Tome3HO COCTaBIATH CXEMBI JI0KA3aTENbCTB CIOKHBIX TeopeM. lIpaBHipHOMY MOHWMaHHIO MHOTHX TEOpeM
MOMOraeT pa3dop MPUMEPOB MaTEMAaTHYECKHUX OOBEKTOB, O0JaNaloOlIMX W HE 00JaJaloluX CBOHCTBAMH,
yYKa3aHHBIMU B TIPEATIONIOKCHUSAX H YTBEPKICHUSIX TEOPEM.

[Tpy n3ydeHnn martepuana Mo y4eOHHUKY MOJIE3HO BECTH KOHCIEKT, B KOTOPBI PEKOMEHAYETCsl BIUCHIBATDH
omnpeneneHus, GOpMyIHPOBKU TeopeM, GOPMYJIbl, ypaBHEHHUS U T. 1. Ha momsx KoHcIlekTa cienyeT oTMedaTh
BOTIPOCHI, BBIZIETIEHHBIE CTYACHTOM JUIS MTOTyYeHHs MIChbMEHHON MM YCTHOW KOHCYJIBTAIINH TPENo/IaBaTelsl.
[MucemenHOE 0popMITeHHE PadOTHI CTYACHTA UMEET UCKITFOUNTENFHO BaYKHOE 3HAYeHHE. 3aliCH B KOHCIIEKTE
JTOJDKHBI OBITH CAETaHBl YHCTO, aKKypaTHO W PACIOIOKEHBI B ONpeesIeHHOM IOpsaKe. Xopolee BHEIIHEe
odopMIIeHHEe KOHCIIEKTa [0 W3yYEHHOMY MaTepually He TOJIBKO MPUYYHT CTYACHTa K HEOOXOIMMOMY B
paboTe MOpsAKY, HO W TO3BOJHUT €My H30eXaTh MHOTOYHMCIEHHBIX OMIMOOK, KOTOpBIE MPOUCXOAAT H3-32
HeOpEeKHBIX, OECITOPAIOYHBIX 3aIHCEH.

BriBozbI, IONy4YeHHBIE B BUAE (POPMYII, peKOMEHAYeTCS B KOHCIIEKTE TIOJYePKUBATh HIN OOBOIUTH PAMKOH,
YTOOBI TIPY TEPEYUTHIBAHUH KOHCIIEKTA OHH BBIJSIIINCH U JIyYIle 3alOMUHAIUCH. OMBIT MOKa3bIBaET, YTO
MHOTHM CTYJICHTaM TIOMOTaeT B paboTe COCTaBJIEHHE JIUCTa, COACPIKAIIEro BaKHEHIINe U Hanboiee 4acTo
ynorpebisiembie hopMylibl Kypca. Takoil JMCT HE TOJNBKO TOMOTaeT 3allOMHHTH (POPMYJIbI, HO U MOXKET
CITYKHTb TTOCTOSTHHBIM CIIPABOYHUKOM JUIS CTY/ICHTA.

CamonpoBepka

Ilocme w3ydeHWs OINpeneleHHON TeMbl 1O YyYeOHWKY W pemeHHs JOCTaTOYHOTO KOJMYeCTBa
COOTBETCTBYIOIINX 3a7]ad CTYICHTY PEKOMEHIyeTCS BOCIIPOHM3BECTH IO TAMSTH OIpPEICICHHUS, BBIBOJIBI
dbopmys, GOPMYJTUPOBKM M JIOKA3aTENIbCTBA TEOPEeM. BOIpOChl Il CaMOIPOBEPKH, TNPUBEACHHBIC B
HACTOSAIIEM OCOOWH, JaHBI C LENBI0 TIOMOYb CTYACHTY B MOBTOPCHHH, 3aKPEIUICHUH M TIPOBEPKE MPOYHOCTH
YCBOGHHS M3yYEHHOro MaTepuana. B ciiydae HEOOXOIMMOCTH HAIO emle pa3 BHUMATEIhHO Pa3o0paThCcs B
MaTepuaie yueOHHUKa, PeIIUTh PSiI 3a/1au.

WNHorma HEmOCTaTOYHOCTh YCBOCHHS TOTO WM HMHOTO BOIPOCAa BBUICHACTCS TONBKO TPU HM3YyUYCHUHU
najgpHeiero marepuana. B aTom citydae Hajo BEpHYTHCS Ha3aJ[ ¥ IIOBTOPUTH IJI0OXO YCBOSHHBIHN pased.



1.4 TIpoBeneHue 3aHATHI B HHTePaKTUBHOMH (opme

WuTepakTrBHOE 00yYeHHUE MPENCTABISET COOOM CIOCOO MO3HAHMS, OCYIIECTBISEMBIH B ()OpMax COBMECTHOM
JIESTeTPHOCTH OOYYAIOIIMXCS, T.€. BCE YYACTHUKH OOpPa30BATENBHOTO MpOIECCa B3aMMOJNEHCTBYIOT IPYT C
JIPYyTOM, COBMECTHO pEIIAIOT IIOCTaBJICHHBIE TPOOIEMBI, MOJETUPYIOT CUTYallid, OOMEHHBAIOTCS
nHpopMalmed, OLEHUBAIOT JEHCTBHE KOJJIET M CBOE COOCTBEHHOE IOBEACHHE, MOTPYKAIOTCI B PEATBHYIO
aTMoc(epy AETOBOr0 COTPYIHUIECTBA 110 PA3PELICHHUIO TPOOIEM.

WutepakTuBHas popMa 00yUCeHUS pea3yeTcs B BU/IC KOJUIEKTUBHBIX PEIICHUI TBOPUYCCKUX 33/1a4.
KosiekTrBHBIC pelICHUsT TBOPYSCKMX 3aaad. [loj TBOpPUYSCKMMHU 3alaHUSAMH IOHMMAIOTCS Takue y4eOHbIC
3a7aHus, KOTOpbIe TpeOyT OT OOYYaroIIMXcsl HE MPOCTOrO BOCHPOW3BOJCTBA MH(POPMAIMH, 8 TBOPYECTBA,
MOCKOJIBKY 33J]aHdsl COJEpXKaT OONBIIMK WM MEHBIIMKA 3JIeMEHT HEM3BECTHOCTHM M HWMEIOT HECKOIBKO
MOJTXO/IOB, HECKOJIBKO METOJIOB PEIICHUS.

1.5 MeToanueckue PEKOMEHIAIUM MO PCIICHUIO 3a1a4, B TOM YHCJ/I€ JOMOJHUTECIbHbIX

BaxHbIM KpUTEpHEM YCBOCHUS TCOPHU SBJISACTCS YMEHUE PEllaTh 33]]a4d Ha MPOWJICHHBIN MaTepua.

[Ipu pemennn 3amad HY>KHO 000CHOBATh KAXKIBIM JTAll PEHICHUS HCXONS M3 TEOPETHUECKHUX ITOJOXKEHUI
Kypca. Eciu CTyIeHT BHAUT HECKOJIBKO MyTEW PEUICHMsI, TO OH JOJDKCH CPAaBHUTh MX U BBIOPATh M3 HHX
caMmblil mydmuit. [lone3Ho A0 Havyana BEIYMCIEHUN COCTaBUTh KPATKUI MJIaH PEIICHUS.

Pemenus 3amad ¥ mpuMeEpoB CleAyeT W3Jarath MOJPOOHO, BBIYHCICHUS PACIIONaraTh B CTPOTOM TIOPSIZIKE,
OTJIeJIsIsl BCIOMOTATENbHEBIE BEIYMUCICHUS! OT OCHOBHBIX. UEePTEKU MOXKHO BBINOIHATE OT PYKH, HO aKKypaTHO
U B COOTBETCTBUM C NaHHBIMH YyCIOBHsAMH. Eciam deprex TpeOyeT 0co00 THIATEIBHOTO BBITOTHEHHS
(Hampumep, Tpu TrpadHUUSCKO MPOBEPKE pPEIICHUS, MOJYUYEHHOIO IyTeM BBIYHCICHUI), TO ClEIyeT
MOJIL30BAThCS IMHEHKOW, TPAHCTIOPTUPOM, JICKAJIOM U YKa3bIBaTh MaciTao.

Pemenne kaxxjaoW 3amauyd JTOJKHO JTOBOJUTHCS N0 OTBETA, TPEOYEMOro YCIOBUEM, M IO BO3MOXXHOCTH B
o011eM BHJIE ¢ BEIBOJIOM (DOpMYIIEL. 3aTeM B TIOTYUYCHHYIO ()OPMYITy MOJICTABIISIOT YHCIOBBIC 3HAYCHUSI.

B nmpoMexyTOYHBIX BRIYHCICHHSX HE CICIyeT BBOAUTH NIPUOIMKCHHBIC 3HAUCHUS KOPHEH, urcna 7 U T. 1.
[TomyueHHBI OTBET CIEAYeT MPOBEPATh CHOCOOaMU, BBITEKAIONMMH M3 CYIIECTBa JaHHOW 3amauu. Ecnw,
HanpuMep, peuajiach 3aja4a ¢ KOHKPETHBIM (PU3NYESCKUM WIIM T€OMETPUUCCKHM COJICPIKAHUEM, TO TOJIE3HO,
MPEeXe BCEro, MPOBEPUTh Pa3MEPHOCTh MOJYUYEHHOTro oTBera. [lone3Ho Takke, €Clii BO3MOXKHO, PEIINTh
3a/1a4y HeCKOJBLKAMH CITIOCO0aMU U CPaBHUTH MOJTYUECHHBIC PE3YIbTATHI.

Pemenne 3amad ompeneneHHOTO THIA HYXKHO MPOAOIDKATh MO TPHUOOPETeHHs TBEPIBIX HABHIKOB B HX
pETICHIH.

[lepen pemieHneM 3amavw JOJHKHO OBITH TIOJHOCTBIO TPHUBEIEHO ee¢ ycioBume. CaMo peleHue CclaeayeT
COTIPOBOXIaTh HEOOXOMUMBIMHU pacueTaMH M TIOSCHEHHUSIMH ¢ YKa3aHHEM IIPUMEHIEMBIX (OpMYII, aHATH30M H
BBIBOJAMH.

Pabora nomkHa OBITH OdopMIIEHA aKKypaTHO, HamHMcaHa pa3dop4YMBO O€3 MOMAapoOK, 3a4epKHUBAHUU U
COKpAILIEHU CIIOB.

1.6 MeToauuecKkue yKazaHusl 0 MOJATOTOBKE K PellIeHUI0 KeliCOB — MPAKTUYECKUX CUTyaluii

Keiic (B mepeBoze c aHII. — ciy4ail) TpEACTaBIseT COOOW MPOOJIEMHYIO CHUTYaIHIo, MpeasiaraeMyro
CTyZIleHTaM B Ka4ecCTBE 3aJauyM /I aHaiu3a U Moucka pemeHns. OOBIYHO KeWC CONEPIKUT CXeMaTH4ecKoe
CJIOBECHOE OIMCAHWE CHTYalldH, CTaTUCTUYECKUE JaHHBIE, & TaKK€ MHEHHS W CYXKICHHS O CUTyallHsX,
KOTOpbIE TPYIHO NpeNCcKa3aThb WM M3MepHUTh. Kelic, oXBaThIBaeT Takve BUABI PEUEBOH JESTENBHOCTH Kak
YTEHHE, TOBOPEHHE U TIHCHMO.
Keiicel HarmsgHO NEMOHCTPHPYIOT, KaK Ha TNPAKTHUKE MPHUMEHSETCS TEOPETHUeCKHH Marepuai. JlaHHBIH
Marepuai HeoOXOIUM Ut 0OCYKICHUS IpeUIaraeMbIX TeM, HAIIPABICHHBIX HA Pa3BHTHE HABBIKOB OOIICHUS
Y TIOBBIIIEHUS! MPO(PECCHOHATFHON KOMIETEHIIMH. 3a4acTylo B KelcaxX HET SICHOTO peIIeHHs NpoOJIeMbl U
JOCTaTOYHOI'0 KOJIMYeCTBa MH(OpMaIHy.
AHanu3 Keiica JOJKEH OCYIIECTBIATHCS B ONPEIEICHHOM MOCIIeI0BaTEIEHOCTH:

- Boizenenue mpo6iemsl.

- [Touck ¢axToB Mo maHHOH podIEeMe.

- PaccmoTpenue abTepHaTUBHBIX PELLICHUN.

- Be1bop 000CHOBaHHOTO peLICHUSI.

1.7MeTtoanyeckue peKOMEHAAIMHU 10 BHINMOJIHEHUIO JOMAIIHUX M UHAUBUAYAJbHBIX 3aaHU i

Jomarmare 3aaHus 10 Kypcey BBITIOTHSIOTCS OOYYarOIIMMHCS CaMOCTOSITENTFHO B OTACIBFHONW TeTpaand WIIN B
TETpay ISl MPAKTHIECKUX 3aHITHH.

Jomarmarie 3amaHus OPHEHTHPOBAHBI HA 3aKPEIUICHWE TEOPETHYECKOTO0 MaTepHhalia, M3y4eHHOTO B XO7e
JIEKIIMOHHOTO 3aHATHS U OTPAOOTAHHOTO Ha MPAKTHYCCKUX 3aHITHSIX 0 KAXKIOH TeMe Kypca.

[Ipu BBITTOTHEHUH TOMAIITHETO 33AaHUS 00YJaIONIUIICS TOJDKEH TOBTOPUTH TEOPETUIECKIM MaTepHall JIEKIIHH
10 TAHHOW TeMe; pa3o0parh 3a/1aHus, BHIMIOJTHEHHBIC HA MMPAKTUIECKOM 3aHSITHH; 3aIIUCaTh YCIOBHE 3aIaHUs



B TETpajb, MOIHO W C OOOCHOBaHWEM JIEHCTBHI BBHINIOJIHHUTH pEUICHHE 3alaHui; NPHU HEOOXOAUMOCTH
MIPUBECTH HEOOXOAMMBIC YTOUHEHUS ((OPMYIIBI, TCOPEMBI, YTBEPKIACHHS ), HA OCHOBE KOTOPBIX IIPOBOAMIIOCH
peUICHUE; 3alIuCaTh OTBET WX BBIBO.

Bce wuHmuBHmyanbHBIE 3amaHUS HEOOXOMWMO 3allUTHTh B YCTHOM QopMe, OTBETHB Ha BOIPOCHI
IpernogaBaTeiid 10 BBIITOJHCHUIO 3aI[aHPII>'I u O6OCHOBaHI/IIO MMPUBCACHHOI'O PCIICHMA.

1.8Meroanueckue peKOMeHAALUM 110 MOATOTOBKE K c1aye KOJUIOKBUYMA

KonokBruyM npoBOAXTCS MO TEOPETUUECKON YaCTH Kypca U COCTOUT M3 HECKOJIBKUX 3TAIOB.

1 Otamn. YCcTHBIN onpoc MO ONpeAcICHUSIM.

Bce onpenenenns HeoOxoaumo 3HaTh Hau3ycTh. Kaxknoe BepHO copmynupoBaHHOE onpeeneHue — 1 Gam.
Heob6xoanmo Habpath MakcuMyM — 3 Gajuia, MUHIMYM — 2 aslia.

Ecnu oOyuatomuiicst He crpaBWiIcs C JaHHBIM 3TarloM, TO MPOAOJDKAET OCBaWBATh YYEOHYIO IWUCIMIUIUHY
CaMOCTOSITETIFHO A0 CIEAYIOUIEH MOMIBITKH.

bamnet (2 wnm 3), modydeHHblE 3a MEPBBIM 3Tal, MOTYT COXpaHATHCS [0 CIEAYIOLEH mepecaayn
KOJJIOKBUYMa.

2 Otan. YCTHBIH BONPOC € Pa3BEPHYTHIM OTBETOM.

IIpu moaroroBke k OTBeTy Ha Bompoc (B TedeHne 20 MHUHYT) CUHUTAETCS IOIMYCTHMBIM HCIOIb30BaHUE
COOCTBEHHOPYYHO HAIMMCAHHOTO KOHCIIEKTA, 3amuceid. Vcronb30BaHHE WHBIX MAaTEpUAIOB M TEXHUYECKUX
CPEZCTB SIBJISIETCS] HAPYIICHUEM MIPAaBUII U JOCTATOYHBIM YCIIOBHEM JAJISI TOTO, YTOOBI KOJJIOKBHYM CUHTATh HE
CAaHHBIM U 00YYaOILIMICS POJOKAET OCBAUBATh AUCLUIIIIMHY CAMOCTOSTEIBHO JI0 CIECAYIOIIEH MOMBITKH.
Bo Bpemst oTBeTa IpernogaBarento 00yJaromuics MOXeT BECTH KaKhe-I100 3aliCH Ha YUCTOM JIHCTe OyMary.
MakcuManbHOE KOJMYECTBO 0ajuloB 3a OTBET Ha BOMPOC OOYYaIOMIMICS MOJy4aeT, €CiId JaHbl BCe
ompenesieHus, cHOPMYJIMPOBaHbl U JOKA3aHbl YTBEPXKIEHHS, NPUBEACHBI NPUMEPHl U KOHTPIPUMEDHI, H
MHUHHMMAJIBHOE — €CJIM JaHbl BCE ONpEeNeHNs, COOPMYIUPOBAHbl YTBEP)KICHNUS, 10KA3aTEIbCTBA IPUBEICHBI,
HO TOJIBKO Ha YPOBHE HUJIEH.

1.9Meronnuyeckue peKOMEHAALMH 110 BHINOJTHEHUIO KOHTPOJIbHBIX padoT

KoHTposbHBIe pabOTHl MO JaHHOW IMCIMIUIMHE BBIMOJHSIOTCS B OTACNIBHBIX TETPAAAX IUISi KOHTPOJBHBIX
paboT WM Ha OTIEIBHBIX JIMCTAaX, KOTOPBIX XPAHATCS y NMPENOAABATEN; B HUX jK€ 00yJarOIIUICS BBITOIHICT
paboTy Haj HNOMYyIICHHBIMUA OIMMMOKaMH B Cllydae HEYJOBJICTBOPUTEIHHOTO BBITIOJIHEHHUS KOHTPOJIBHOM
paboThI MK TOTIOIHUTEIBHOE 3aJjaHue JIs AOTYCKa K Iepecaade KOHTPOIbHONW paOoTHI.

KontponbHas pabota cuutaeTcs 3a4TEHHOMH, €CIT MPaBUIILHO BHIIOIHEHO He MeHee 60% 3amaHuil.

3agaHusi KOHTPOJIBHOW PabOThI BEIMONHSIOTCS aKKYPaTHO, TIOCIIE0BATEIbHO, 0OOCHOBAaHHUE PEIICHUS! U OTBET
00s3aTeIbHEI B KAXKIOM 3aJaHHUH.

[Tpu Harmucanuyu paboThl MOYKHO HCIIOJIH30BATh YEPHOBUK.

[Ipy BBHITOTHEHNH KOHTPOJBHBIX PabOT HE JOMYCKAeTCs MCIIOIb30BaHWE MOOMIBHBIX YCTPOMCTB, T'aKETOB,
KaJIbKYJISITOPOB, y4eOHOI IUTepaTypehl.

1.10 MeToanyeckue peKOMeHIAIMH 110 BHINOJIHEHUIO TECTa, B TOM YUCJEe HTOTOBOI0

HToroBslil TECT NPOBOAUTCS B BUJE KOMITBIOTEPHOTO TECTUPOBAHUSI.

Jns ycrenHoro npoxoXAEHHsS HTOTOBOrO TecTa O0ydyaroIMecs B PeXHME CaMONOATOTOBKH BBITTOJIHSIOT
3a/laHus [IOATOTOBUTEIIBHBIX TECTOB.

CrnoxHble 33/1aHUs1, BCTpEUaeMble B TECTAX, CTYJEHTbI MOTYT BBINIOJIHATH HA TPYIIOBBIX U WHAMBUIYaJTbHBIX
KOHCYJIBTALMSIX IO IPEIMETY.

Ilepen mpoxoxaeHueM TecTa OOy4aromMHCSA JOJKEH MOBTOPUTH BECh TEOPETHUECKUH W TMPaKTHUYECKUN
MaTepHai Kypca, BEIYYUTh OCHOBHBIE (DOPMYJIIbI, ONPEAEICHHUS, YTBEPKICHUS U TEOPEMBI, 3HAaTh CIIOCOOBI U
METOJbI PEIIEHMS KIIFOUEBBIX 3alaHui Kypca.

1.11 MeToauueckue PCKOMEHAAUH II0 MMOATOTOBKE K CaY€ 3a4eTa

3aqu OCYHICCTBHSIGTCSI B paMKax 3aBCpIHeHI/IH I/I3y‘IeHI/I$[ JUCHUIINIMHBI U ITO3BOJISICT OHpCZ[eJII/ITL KaueCTBO
YCBOCHUS U3yUYEHHOI0 MaTepUalia, a TAKXKE CTEIeHb CPOPMHUPOBAHHOCTH KOMIICTCHITUH.

CTYILGHTI)I O6$I3aHI)I cAaBaTb 3a4€T B CTpOFOM COOTBECTCTBUHU C YTBep)KI[CHHI)IMI/I y‘Ie6HI)IMI/I IIJTaHaMU,
pa3pabOTaHHBIMU COTIIACHO 00pa30BaTEIbHBIM CTaHIAPTaM BBICIIETO 00pa30BaHUSI.

[To maHHOW AMCUMIUTMHE 3a4eT MPUHUMACTCS MO MPAKTUYECKON YacTW Kypca. 3aJaHus, MpeajaracMmbie Ha
3a4eTe, COOTBETCTBYIOT OIEHOYHBIM CPEJICTBAM JUIS TMPOMEKYTOUYHOW AaTTeCTallMd OO0YYaroIIUXCsl IO
MpeIMeETY.

CryzneHT 00s13aH He TOJIBKO MPEACTABUTH NPABMWIIHHO BBHIITOJIHEHHBIE 33aHNs, HO U 3aIIUTUTh CBOE PEIICHHE.
[IpenonaBaremnto mpeaOCTaBISETCS MPABO 3a/1aBaTh CTYACHTAM BOIMPOCHI IO PEIICHUIO 3aJaHUN PaKTUIECKOM
YacTH C UENBI0 BBISABICHHS TIIyOWHBI TTOHUMaHM H3yYEHHOTO MaTepualia U CTETIICHU CaMOCTOSTEIbHOCTH
BBITIOJTHCHHS 3aTaHNM.



[lpu siBke Ha 3aYeT CTYACHTHI OOS3aHBI UMETh MPH Ce0C 3aUCTHYIO KHIIKKY, KOTOPYIO OHHU HPEIbSBIISIOT
MIPENO/IaBaTEIIO B HAYalIe 3aueTa.
PexomenyeTcs mpy MOATOTOBKE K 3a4ETy OMUPATHCS HA CIEAYIONINH TUIaH:

1. TIoBTOpHUTH TEOPETUUECKYIO YACTh Kypca.

2. Tlocne paGoThI HA/ TEOpHEH HEOOXOAMMO OTBETUTH HA BOTPOCHI ISl CAMOKOHTPOJISL.

3. TIoBTOpPHUTH METOABI, CTIOCOOBI M MPUEMBI PEIICHHS 3a/1a4 110 BCEM TeMaM Kypca, ONHpasch Ha 3aTaHwsl,

KOTOPBIE PEIIATUCH HAa IPAKTUYECKUX 3aHATHUSIX U TPEJIAraiuCh ISl CAMOCTOSTEILHON PabOThI.
4. PemuTh TUIOBBIE 3aJaHUA IO JAHHOH TEME.

1.12 MeTonnyeckue peKOMEHIAIUH 10 MOAT0TOBKeE K cave IK3aMeHa

I1.

DK3aMeH OCYMIECTBIAETCS B paMKaXxX 3aBEPUICHHUS U3YUCHHS TUCIUILTNHBI (MOIYJIsl) ¥ TIO3BOJISIET ONPEAEIINTh

Ka4eCTBO YCBOCHUS M3YUEHHOI'0 MaTepralla, a TAKKe CTeNeHb CPOPMUPOBAHHOCTH KOMIIETEHIINH.

CryneHTsl 0053aHBI CIaBaTh SK3aMEH B CTPOrOM COOTBETCTBHH C YTBEPXKAEHHBIMHU Y4YEOHBIMHU IJIAaHAMH,

pa3paboTaHHBIMU COTIIACHO 00Pa30BATENbHBIM CTaHAAPTaM BBICIIETO 00pa30BaHHSI.

[To maHHOW MUCHMIUIMHE 3K3aMEH MPUHUMAETCS 110 OMJIeTaM, COIEPIKAIUM JIBa BOTIPOca. DK3aMeHaI[HOHHbIE

OWJIeTHI YTBEPIKAAIOTCS Ha 3aceaHuy Kadeapsl.

DK3aMeHaTopy MPeAOoCTaBIIAETCS MPaBO 3aJaBaTh CTYAECHTAM BOMPOCH B paMKax Omiiera, a Takke, IOMHUMO

TEOPETHUECKUX BOMPOCOB, MpeyiaraTh 3aa4r MPakTUKO-OpHEHTUPOBAaHHON HAIPaBIEHHOCTH MO MporpaMMe

JTaHHOT'O Kypca.

IIpu siBKke HA dK3aMEH CTYACHTHI 0053aHbI MMETh MPH ceOe 3aUeTHYI0 KHIDKKY, KOTOPYIO OHH MPEIbSBISIOT

9K3aMEHATOPY B Havajie SK3aMeHa.

PexomenayeTcs mpu MOATOTOBKE K 3K3aMEHY ONUPAThCA Ha CISAYIONINH IUIaH:

a. IlpocMoTpers mporpaMmy Kypca, ¢ LEIbIO BBIIBICHHUS Hanbosiee MpOOJIIEMHBIX TEM, BOIPOCOB, KOTOPHIE
MOTYT BBI3BaTh TPYAHOCTH IIPHU HOJATOTOBKE K IK3aMEHY.

b. Tembl HE0OOXOANMO U3yUaTh MOCIEAOBATEIHLHO, BHUMATEIBHO 00paiiasi BHUMaHNE Ha ONMCAHNE BOIIPOCOB,
KOTOpBIE PaCKPHIBAIOT ee cojiepkanue. Haunnate He0OX0ANMO C TIEpPBOl TEMBI.

c. Ilocne paGoTel Hax mepBOM TeMOM HEOOXOAWMO OTBETUTH HA BOIPOCHI JUISI CAMOKOHTPOJS M PEIINTh
3ajanus Kk Heil. [Ipu sTom ans addekruBHOrO 3aKkperuieHuss HHGOpMAIMK PENIUTh 33JaHus TIEPBBIA pa3
nydie 6e3 UCIOIb30BaHMsI yUeOHBIX MAaTepHaiOB, BTOPOH pa3 ¢ UX MCIOIb30BAHHEM.

Ils1aHbl IPaKTHYECKUX 3AHATHI

Tema: BBeaenne B MaTeMaTHUECKHI aHAIH3

IInan

1. MuoxecTBo. Onepanuu HaJl MHOKecTBaMHU. OTOOpakeHUsI MHOXKECTB M UX BUJIBL.

2. BemectBennble yncna. CBOMCTBO IMOJHOTH MHOXKECTBA BEIIECTBEHHBIX YHCEIL.

3. Jlemmbl 00 OTOENMMOCTH MHOXECTB, O CHCTEME BIIO)XCHHBIX OTPE3KOB W TIOCIEI0OBATEIHLHOCTH
CTSTHBAIOLIUXCS OTPE3KOB.

4. Meron mateMaTndeckoi MHAyKuu. bunom HetoToHa 1 HepaBeHcTBO beprymnmu.

5. DyHKUHHU.

6. YucnoBble MocieqoBaTenbHOCTH. beckoHeuHO Manble M O0eCKOHEUHO OOJIbILINE TOCIEN0BATEIHHOCTH M HX
cBoiicTa. [Ipenen nociaenoBarenbHOCTH. CBOWCTBA CXOAALIMXCS TOCIEI0BATEIBLHOCTEH.

7. Teopemsl 0 TipefieNiax CyMMBI, Pa3HOCTH, POU3BeIeHUs, 4acTHOTO. [IpenenpHbIi mepexo1 B HepaBeHCTBAX.

8. MonoTtoHHbIe TocenoBaTenpHOCTH. Teopema Betiepmrpacca. Unciio «e» u mocTostHHas Diepa.

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

10. Kpurepuii Ko 711 CXOAMMOCTH MOCIIEIOBATEILHOCTH.

11. TlonsiTre npenena YUCIOBON GYHKIUH (ONpeesieHHs 0TOOpaXKeHus, PYHKIMH, TIPOKOJIOTOH 0- OKPECTHOCTH,
npeznena no Kowwm u o ['eitne).

12. baza muoxectB. [Ipemen ¢ynkium mo 6aze. 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 GyHKITHH, HEIPEPHIBHBIX B TOUKe. HempepbIBHOCTh PYHKITHH y=a', y=sinXx.

15. HenpepbIBHOCTD dileMEHTapHBIX (DYHKIWH.

16. 3aMeyaTenbHbIC NPEICIbI.

17. HenpepsiBHOCTh (GYHKIMM Ha MHOXeCTBe (ompezneneHus (DyHKIIUH, HENpPEepHIBHOWM Ha MHOXXECTBE, Ha

OTpe3Ke, HEeyOBIBaIOIICH, HEBO3PACTAIOIICH, CTPOr0 BO3paCTaIOIICH, CTPOro yOBIBaIOIICH, MOHOTOHHOM
(YHKIIMH, OTIPE/ICIICHUE TOYCK pa3phiBa, TeopeMa 1 (0 Toukax pa3pbiBa MOHOTOHHOU (DYHKITHH HA OTPE3KE)).



18. Obmue coiicTBa (HyHKLMI, HEMPEPHIBHBIX HA OTpe3Ke (Teopema 00 oOpaiieHnH (yHKLIUHU B HYJb, TEOPEMA O
IPOMEXYTOYHOM 3HaU€HHH HEHPEPHIBHOHN (YHKIUH, TeopeMa 00 OrpaHMYEHHOCTH HETpepbIBHON (pyHKIHH,
TeopeMa O JIOCTH)KEHUH HeTpephIBHOW (DYHKIIUEH TOYHBIX BEpXHEH U HIDKHEW TpaHeit).

19.I1oHsiTHE PaBHOMEPHOI HEIPEPBIBHOCTH.

JIurepatypa: [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].

Bonpocs! A1 caMOKOHTPOJISA:

CdopmynupyiitTe orpeeneHue npeesa mocie0BaTeIbHOCTH.

MoryT i1 4IIeHBI TOCTIeI0BATENLHOCTH OBITh PaBHBIMU €€ Ipeeny?

MoskeT T OZlHA U Ta e MOCIIE0BATEIbHOCTh NMETh JIBA PA3IMYHBIX Ipeesa’

CdopmynupyiiTe onpeeieHie OrpaHHYSHHON MOCIe0BATEILHOCTH.

MoskeT 11 HeorpaHUUYEHHAas TOCIE0BATEIbHOCTh UMETh Ipeaen?

Cdopmynupyiite ompenenenne 0eCKOHEUHO MaIoOi MOCIe0BATEIHbHOCTH.

ChopmynupyiiTe M JOKQKHUTE TEOPEMBI O CyMME OECKOHEYHO MaJbIX [OCIeIOBATEILHOCTEH W O
MPOU3BEICHIH OTPAaHMYEHHOMN MOCIIEI0BATEILHOCTH Ha OECKOHEYHO MAJTYIO.

8. Kakwue mocnenoBaTeI-HOCTH Ha3bIBAIOTCS DKBUBAJICHTHHIMH?

NNk =

2
. 8n"—n+4
9. Kaxkyro TeopemMy MOXHO HCTIONB30BATH NPH BEIYUCICHHH npefena lim —-———?
=0 2n” +n—4
10.Chopmynupyiite onpeneneHrne 6ECKOHEYHO OOJIBIION MOCIEI0BATEIbHOCTH.
11.MoxeT i1 6ECKOHEYHO OOJIBIIasK MTOCIEI0BATEIHFHOCTE OBITh OTPAHUICHHON?
12.Kaxune mocieqoBaTeIbHOCTA HA3bIBAIOTCSI MOHOTOHHBIMHU?

n

13.Yemy paBen npezaen lim| 1+ l ?

n—>0 n
14.YTto ncnonp3yercs Mpu 000CHOBAHUH CYIIECTBOBAHMS 3TOTO Mpeena’?

15.Copmynupyiite onpenenenue npejaeia GyHkuuu f '(x ) npu X —> +00, X —> —0 X —> 0,

16.CpopMynupyiiTe onpesieieHue OrpaHHYEHHOCTH (GyHKIUH f (X) Ha E, mpuX —> +00, ipu X —> —O npu
X —> 00,

17. ChopmynupyiiTe onpeaesieHusi aCUMITOT rpaduka (YHKIHUKA NPaBOH, JEBOH, IBYCTOPOHHEH, HAKJIOHHOM,
TOPU30HTAIbHOM.

18. Chopmynupyiite onpenenenus npejaenos GpyHkuun | '(x ) B TOUKE X, OJHOCTOPOHHHX (CJIEBa W CIIpaBa) M

JIBYCTOPOHHETO.
19.Kak cBsi3aHBI OTHOCTOPOHHHE U IBYCTOPOHHHI MTPEIENbI?

20.Cymectsyer au lim sin 1 ?
x—0 X
21.ChopmynupyiiTe TeOpeMBbI 0 TIEpexo/ie K MpeJieNly B HEPaBeHCTBAX H O Tpeesie MPOMEXYTOYHOH (QyHKIINH.
22.Kakue npeaenbl Ha3pIBalOT 3aMeUYaTeIbHBIMU ?
23.ChopmynupyiiTe ompeneneHuss OeCKOHEYHO OONbIIOW (YHKUIMH, OECKOHEYHO OOJBIIONW MOJ0KUTEIBHOH,
OCCKOHEYHO OOIBIION OTPUIIATEIHHOM.
24.Yem oTnuyaeTcsi KOHEYHBIA 1 OECKOHEUHBIH Mpeesbl GyHKIUH?

25.Kak CBsI3aHO CYIIIECTBOBAHHE le“o‘o S (x ) C CyIIeCTBOBAHHEM }HEC f (X ) u }LIEC f (X ) ?

26.ChopmynupyiiTe onpeneneHne BepTUKAIbHON acUMITOTH GyHKIMH. OxapakTepu3ylTe MoBeAeHUE rpaduka
(GbyHKIUN BOIM3U BEPTUKATHLHOM aCHMITTOTHI.

27.ChopMyaupyiTe onpeneieHue HePEPHIBHOCTU (DYHKIIMK B TOUYKE M YCIOBHS HEITPEPHIBHOCTH.

28.MosxeT 1 QyHKIHS, HETIpEePbIBHAS B TOUKE, HE UMETh Ipe/eia B 3TOH TOUKe?

29.Moxert i GyHKIHS, He ONpe/elieHHas B HEKOTOPOU TOUKE, OBITh HEMPEPHIBHOM B ATON TOUKE?

30.TTepeuncnute BUIBI TOYCK Pa3phiBa U COOTBETCTBYIOLIME UM yCIIOBHSI.

31.Chopmynupyiite TeopeMy 0 Hepexo/ie K Mpeaeny Mo 3HaKOM HeNpephIBHOH (hyHKINH.

32.Kakue ¢QyHKOMM Ha3bpIBalOTCS dieMeHTapHbIMH? C THOMOLIBIO KakMX TEOPEM YCTaHABIMBACTCA UX
HEIIPEPHIBHOCTH?

33.Mosker 1 pyHkuus f '(x ) OBITH MOJIOKUTETBHOIN B TOUKE X, M OTPULATEIbHOI BO BCEX OCTANBHBIX TOYKAX

ee 001acTH OTIpeaeICHUS.

34.Cnenyet nu U3 HEMPEPHIBHOCTH (PYHKIIMK B TOYKE HEMPEPHIBHOCTH (PYHKIMH B 9TOM TOUYKE CieBa W crpaBa?
Bepno nu oOpatHoe?

35.Cdopmymnupyiite onpenenenne GyHKINN, HETIPEPHIBHON Ha OTpE3Ke.

36.T1epeuncnute cBONCTBA (DYHKIIUI, HEIPEPHIBHBIX HA OTPE3KE.



37.Chopmynupyiite onpeneneHrs HanOONbLIEr0 1 HANMEHBILETro 3HaYeHUH (PyHKIIMK Ha OTPE3KeE.
38.Uznoxute CyTh METOa MOJIOBUHHOTO JCJICHUS JJIsSl pEeLICHUs] YPaBHEHUSI.

39.Chopmynupyiite onpesencHre 6€CKOHESUHO MaToH GyHKITHH. YTO OHO 03HAYAET Ha A3BIKE « € — O ?
40. B gem 3axito4aeTcsl JOKalIbHBIA XapakTep OEeCKOHEYHON MaloCTH?

41.YT0 MOXHO CKa3aTh O MIPOU3BECHIH OECKOHEYHO MaJloi (DYHKIMH Ha OTPaHUYCHHYTO?
42.ChopmynupyiiTe TeOpeMy O BUJIE TIPECTaBICHUS QYHKITAH, IMEIOIICH peiet.
43.ChopMymupyiTe TEOPEMBI O CBA3H MEXKY OCCKOHEUHO MAJIBIMU U OECKOHEYHO OOJIBIIMMH (DYHKITUSIMHU.
44 Kak cpaBHUBAIOT OECKOHEYHO Majble (YyHKINHU?

45.YT10 03HaYaET CUMBOJI 0 («0» MajJeHbKOE)?

46.Kakue OeckoHeYHO Malibie ()YHKIIUH HA3bIBAIOTCS SKBUBAICHTHBIMU ?

47.Kak ucrnonb3yroTcs SKBUBAJICHTHBIE OECKOHEYHO MaJible ()YHKLMH [P BRIYUCICHUH MPEIEIOB?
48.UT0 MOXHO CKa3aTh O Pa3HOCTH JIBYX HKBUBAJICHTHBIX OECKOHEYHO MaJbIX (pyHKITHA?

49.Kakue ¢popMyIIbl HA3bIBAIOTCS ACUMIITOTHISCKAMI?

50.Kax ucronb3yloTcsi aCHMITOTHYEeCKUE POPMYJIIBI TIPH BEIYNUCIICHUH TIPEIEIOB?

IIpumep kelic-3agaHus AJI KOJUIEKTUBHOIO pellIeHUs:
jx npu x <1

3anayva. [lana pyHkuus f( 12 npu x > 1

I moa3anaya. JlokasaTh, uT0 GyHKIMS HE SBISETCS HEMPEPHIBHOM B TOUKe X, = 1.
II mox3anaua. Jlokaszark, 4To QyHKIUS HETIPEPhIBHA CJICBA B 3TOU TOYKE.

111 nox3anayva. Ioctpouts rpaduk Gpynxuun f (X ) .

3apaHus 11 CAMOCTOSITE/ILHOM padoThI:

x=3 1
1. Hatiti o0macTe onpeneneHus hyHKIIAN: S(x)=—F—=+log,(x-1 , flx)=vx—6+—.
p by ( ) (x_3)(x_5) ( ) ( ) 1y
2. Haiitu cioxubie GyHkimu f°gu g°f, ecnu f(x) =x°, g(x) =Jx.
3. Tloctpouts rpaduk pyHKmu f (x) = x* + 2 u 3amucars cBoiicTBa (byHKUIUH.
4. Haiitu npenens:
: —2x? 1-x+l n8 2 2x2
a) hm5+x—x’6) lim 1-vx+1 ) lim x’r) limw, n lim x7+3
x>o xS 43 x>0  Sx x>0 3x 5 3y" —14x =5 x>0 Q2 4 4x—1
’ 1 10 2x—x° Jx+4- tg5x
e) lim 5)2;4, x) lim -———, 3) hmw’ W) limY— = x+4 2 x) lim 18X )
xo® Qx 2x x5\ x—=5 x -25 xX—0 x +3 x—0 3x x=0 gin4x

Tema: luddepeHunaibHoe HcHUCTeHHEe (PYHKIMH OJHOH ITepeMeHHOi

IInan

[Ipupamenne pyaknun. JAuddepeHnrar 1 Ipon3BoaHas QYHKITHH.

I'eomeTpuueckuil 1 MEXaHUYECKU CMBICT TPOU3BOTHOM.

CBs13b noHATHH AU depeHIpyEeMOCTH U HEPEPHIBHOCTH (DYHKLIMH.

OnnocTopoHHUE ponsBoHbIE. JnddhepernrpoBanne cioXHOW QYHKITHH.

Teopema o0 TpoM3BOAHOW 0OpaTHOH (YHKIUH, TeopeMa 00 WHBAapUAHTHOCTH (OPMBI  IEPBOTO

muddepennmana.

[IpaBuna nuddepenuupoBanus. IIponsBoanbie 3eMeHTapHBIX (HYHKLUI.

[IponzBoansie BricIMX mOpsinkoB. Dopmyna JleloHmIa.

JuddepeHunansl BBICIIAX MOPSIAKOB.

9. IlpousBoanas GyHKLIUH, 3aJaHHON TApaMETPUIECKH.

10. IIpon3BoaHas GYHKITHH, 3aJaHHONW HESBHO.

11.Bo3pacranue u yObiBaHue QyHKIMH B TouKe. JIokanbHbIe SKcTpemMyMbl. Teopemsr Posutst, Ko u Jlarpamka.

12.CnenctBus u3 Teopemsl Jlarpanxa.

13.Toukun HECOOCTBEHHOI'O JIOKAJBHOTO 3KCTpeMyMma, Teopema Pepma, Teopema 00 oOpalieHMH B HyJb
MIPOM3BOAHOM, TEOpeMa O HEBO3MOXXHOCTH ISl IPOU3BOJHON UMETh TOUKH pa3phIBa MEPBOTO POJIa, CIEACTBHE
(Teopema JlapOy), GeckOHEUHBIE TPOU3BOIHEIE.

14.PackpriTue Heonpeaenennoctel. [Ipasuno Jlonurans.

15.JJoxansHas hopmyna Teimopa. @opmyia Teimopa ¢ 0OCTaTOYHBIM YWICHOM B 001IIei (hopme.

16.ITpumenenue popmynsl Teinopa K HEKOTOPBIM (QYHKIIHSM.

17.UccnenoBanne QpyHKIMI C MOMOIIBIO MPOU3BOAHBIX. JKCTPEMATbHBIE TOUKH.

18.locTtaTouHbIE YCIOBUS AOCTIDKEHHUS (DYHKIHEH JIOKATBHOTO SKCTpEMyMa B 33/IaHHOH TOUKE.
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19.BpinyknocTts. YcnoBus BeIyKIocTd GyHKIMH. Touku neperuda. Y cioBus neperuoa.
20.06mas cxema moctpoeHus rpaduka hyHKIuA. MHTEpIoapoBaHye.

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].

Bomnpocs! A5l cAMOKOHTPOJIA:

1. Cdopmynupyiite onpesneneHne Ipou3BoaHoH GyHKImy f '(X ) B TOUKE X .
2. Chopmynupyiite onpe/eneHne KacaTebHoM K rpaguky gpynkiuuu Y = f (X) B Touke M, (XO; f (x0 )) .

3. HanwuimTte ypaBHEHHe KacaTelbHOM K rpaduky dymkimm y = x° +2x B touxe M, (153).

4. ChopmymupyiiTe U JOKQKHATE TEOPEMY O HEOOXOIMMOM YCIIOBHH CYIIECTBOBAHUS ITPOU3BOIHON B 3aJaHHOM
TOUKE.

5. Ilycts Gpynkius f (x) MMeeT MMPOM3BOJHYIO B TOUKe X, a GyHKIHS & (x) HE FIMEEeT IMPOU3BOIHON B TOUKE
X, . UTO MOXHO CKa3aTh O CYIIECTBOBAHUH NPOU3BOAHON y Qpynkimu [ (x ) =f (x) +g (x ) B TOUKE X, ?

6. Chopmynupyiite onpenenenue nudpdepeHIupyeMocTr GyHKIMHA B TOUKE X, .

7. Uro naswBaercs auddepenrmanom Gyskumn Y = f (x ) B 3aJJaHHOHN TOYKE X, ?

8. byzmer nmu ¢pyHkIms ) = ‘X‘ muddepeHuupyeMoil GyHKUUEH Ui Bcex X € (—OO; +OO) ?

9. MOHO 71 yTBEPKAATh, UYTO TU(PepeHInpyeMas Ha HHTEpBaje (Cl, b) (GYHKIUS HEMPEPhIBHA HA 3TOM

nHTepBane? BepHo 1u oOpaTHOE yTBep)KAcHHE?
10.ChopmymupyiiTe U TOKKATE TEOPEMY O TIPOU3BOIHOMN CIIOKHON (DYHKITHH.
11.ChopmynupyiiTe U JOKaXUTE TEOPEMY O CYIIECTBOBAHHU MPOU3BOAHON (DYHKIINH, 3aJJaHHON B
napaMeTpHYECKOM BHE.
12.Chopmynupyiite u toKaxute Teopemy Porrs.
13.Chopmynupyiite u nokaxure Teopemy Jlarpanxa.
14.Chopmynupyiite u nokaxure Teopemy Korm.
15.Chopmynupyiite u noxaxure npasuio Jlonurans.
16.Chopmynupyiite u noxaxure ¢popmyiy Teinopa c ocTaTouHBIM WieHOM B (hopMme Jlarpamxka.
17.Chopmynupyiite u qokaxure Teopemy [leaHo.

18.Cdopmynupyiite onpeneseHne CTPOro Bo3pacTaromeil (yHKIUN Ha OTpe3Ke [a, b] .
19.Kakas Touka X, Ha3blBaeTCs TOUKOM pocTa pyHKIUU [ (X) ?
20.ChopmynupyiiTe U TOKa)KUTE HEOOXOINMOE yCIOBHE MOHOTOHHOCTH Ha OTpPE3Ke [a, b] .

21.ChopmynupyiiTe U TOKaKUTE JOCTATOYHOE yCIOBUE CTPOTO MOHOTOHHOCTH Ha OTpE3Ke [a, b] .

22.CraenyeT 1 U3 MOHOTOHHOCTH U PepeHInpyeMoit (PyHKIIMU MOHOTOHHOCTB €€ IMTPOU3BOTHOM?
23.ChopmynupyiiTe onpeenieHre TOYeK SKCTpeMyMa (hyHKIUH.

24.ChopMmynupyiTe U TOKaKUTE HEOOXOINMOE yCIOBHE HKCTPEMyMa.

25.ChopmymupyiiTe U TOKKUTE JOCTATOUYHBIC YCIOBHSI SKCTpEMyMa TI0 TIEPBOM MPON3BOTHOM.

26.ChopmyaupyiTe U TOKaKUTE JOCTATOYHOE yCIOBUE BBITYKIOCTH KPHBOH Ha (a, b) .

27.Kakast Touka Ha3bIBAETCsl TOUKOH mepernda rpaduka QyHKmun?
28.ChopmynupyiTe U TOKaKUTE HEOOXOAMMOE yCIOBUE TOUKH Ieperuoa.
29.ChopmynupyiTe U TOKaKUTE TOCTATOYHOE YCIOBUE TOYKH Mepernoa.

HpnMep Reﬁc-sanaﬂuﬂ AJISl KOJVIEKTUBHOI'O PEIICHUSA

3
X

4—x*

I mom3agaua. Haiitu oGmacTh onpeneneHust GyHKIUN f (x ) .

3agava. [lana byHkums ( x) =

II nox3anaua. HaliTu nHTEpBabl BBIMYKIOCTH (DYHKIIUN f (X ) .
111 nox3anava. Haitt Touku neperu6a gpysxmmu (x ) .

IV noxzanaua. [octpouts rpaguk Gynximm (x) .



3agaHus ISk CAMOCTOSITEIbHOM padoThI:

1.

2.

3.

4.
5.

6.
7.

8.

9.

. 4x +1 1 dx +1
Haifrn nponssonayio y =05 me ~ 3t R T

.2
Haiiti npoussoanyo ) = 2arcsin ixid +9x% +24x+12 .

X+

Haittu npousBogHyto ) = —

! In(tgx + ctgax).
o

J e -1 P

Haiitn npoussoanyo V, 17

e M e

CocTaBUTH YpaBHCHUA KacaTelnbHOU U HOpMAJIU K KpHBOﬁ B TOYKC, COOTBSTCTBy}OH.Ieﬁ 3HAYCHUIO IMapaMeTpa

1 1
x=—1"—=1%,
1=1 2 j
2 3
=—1"+=1>, 1,=0
Y ) 3 0

v

Haiitu npousBoaHyro /1-ro nopsaka y =a’".
HaiiTi mpou3BoIHy*0 mATOro mopsitka y = (2x° —7)In(x —1).

HaiiTi IpoM3BOIHYO BTOPOTO MOPSAKa V.. OT GyHKINH , 33 JaHHOH TapaMeTPUIECKH { Tl

, sinx
ITokasatk, uto GyHKIMS )V yIOBIETBOPSET JAHHOMY YPaBHCHHIO } = —, XJ/' +)y=cCosx.
X

Tema: HeonpeneseHHbIil HHTErpaJl
Inan

kv

Tounas nepBooOpa3zHasi. IHTerpupyembie GyHKINU.

CBoiicTBa HEONpeIeIEHHOI0 HHTErpara.

OCHOBHBIE METO/IbI HHTETPUPOBAHUS (3aMEHa IIEPEMEHHON HHTETPUPOBAHIS, MHTETPHPOBAHKE TIO YACTSAM).
Tabnuiia UHTETpasioB (C JOKa3aTEIbCTBAMU).

WnTerpupoBanne apoOHO-paniOHANBHBIX (QYHKIWH (BBIACICHHE NPaBUIBHONH paIlMOHANBHON JIpoow,
pa3ioXeHne MPaBUILHON PallMOHATBFHONW ApoOW Ha MpOoCTEeHIre, METOI HEOlpeIeIeHHbIX KO3 (PHUINEHTOB,
WHTETPUPOBAHUE MTPABUIBHBIX PAIlHOHATIBHBIX IPOOEHi).

. Meron Octporpaackoro. MaTerpupoBanue qpoOHO-paoHaNbHBIX (YHKIMKA (MHTEIrPUPOBAHUE MPOCTEUIITNX

panoHaNbHbIX ApoOeit Buna [ — IV, pekkypentHas ¢popmyna).
WHTErpupoBaHie TPUrOHOMETPUYECKUX BBIPAXKEHUI U BIpaXKeHHiA Biaa R (ex) .

NHTerpupoBanue UppaluOHAIBHBIX BBIPAXKECHHUN.

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].

Bomnpoce! A1t caMOKOHTPOJISA:

e e A ol

Hats onpenenenue nepBoobpasnoi pyHkun. [IpuBectr mpumMeps!.

KakoBo ycnoBue cyniectBoBanus y pyHKIMH IepBOOOPA3HOI Ha 3aJaHHOM WHTEpBaie?

[lepeuncnnTe OCHOBHbBIE CBOWCTBA HEONPEAEICHHOIO HHTETpaa.

B geM cocTOUT CMBICT TEWCTBYSI HHTETPUPOBAHUS?

[Touemy mpu HHTETPUPOBAHUHU TOSBIIIETCS IPOU3BOJIbHAS TOCTOSHHAS?

B uem cocTouT MeTo1 HEMOCPEACTBEHHOTO MHTEIPUPOBAHUSI.

IIpu xakux ycnoBusX crpaBeuinBa GopMysia 3aMEHbI IEPEMEHHOM B HEOIIPEACICHHOM HHTEerpae?

[Ipu kakuX ycnoBHAX crpaBeAIuBa GOpMysIa HHTETPUPOBAHMS 10 YACTSIM?

B yem cyTtb MeTona HeompeneNeHHBIX K03()(UIMEHTOB, UCMIOIb3yEeMOT0 MHTETPUPOBAHUU PALMOHAIBHBIX
npobeii?

10.B gem cyTh METO/Ia YaCTHBIX 3HAYCHHMA, UCITOJIB3yEMOT'0 HHTETPUPOBAHUH PAITMOHAIBHBIX Ipo0eii?

IIpumep keiic-3agaHus ISl KOJJICKTHBHOTO PellleHHUs:

3anaua. BeraucnouTs uHTETpa J.\/ 9—x%dx pa3IMYHBIMU CHIOCO0aMU.

I momzagaya. Vcronb3ys TpUTOHOMETPHYECKYIO MTOACTaHOBKY.



x=3sint; dx=23costdl,

j. 9—x2dx:I\/32—x2dx: j\/9 9sin’ ¢ -3costdt =

X
t==—; tfarcsm—
3

—J.3m 3cosdt= 9J.cos tdf = 9J1+COS21

cos/

:—.[(1+c052t)dr:—(Idr+jcos2rdr):2 t+lsin2t +C:21+gsin2r+C:
2 2 2 2 2 4

2 2
:{sin2t=2sinrcost=2sint l—sin2r=2-§- l_x_:2_x 9—x 232—"’;\/9—3:2:2;—3(\/9—::2}:

9 3 9

9 X 9 B
= arcsin —+ ——+/9—x* + C = —arcsin—+ —+/9—x +C.
2 3 4 2 3 2
II nopzagaua. Mcnons3yss HHTETPUPOBAHUE 10 YACTSM.

I\/9—x2 dgcvrzxxf9—x2 —de\/9—x2 =x\/9—x2 —J.x[—

xdx ]:
N9—x?
1 -1
{d(9 —x?)2 = %(9 —x%)? -(—2x)dx}
9 ¥ - 9

= xv9—x? — =x/9— =x/9—x* X =

J.\/9 x’ '[ J{«f&) ¥ \/9—x2Jd
=x\/9—x2— \/9—x2dx+9 dx=x\/9—x2— \/9—x2dx+9arcsin£:>

o= ssf I :
2J.\/9 x*dx = x/9—x? +9arcsm;€+(:> J\/9 X dx = \/9 X +zarcsm3+C

3agaHus I CaMOCTOSITEIbHOM padoThI:

1. BbIUKCIUTD sz -CoS xdx
2. Borumcauts I(Z S X+ 3) -cos xdx

3. BBIYUCITUTH Ix -In xdx

4 B | dx
. Bpruncnurs | ——
xvx+1

s B J‘ dx

. Beraucnuts
xvx+1

\/;dx

x+16

6. Brrunciantb I

7. Berauciauthb J‘xexdx
2
8. Berunciauthb _[x cos xdx
9. BbIUHCIHTH J.x sin xdlx
10.Berunciuth J‘e"" sin xdx
3
11.Bbrumciurs J.x e'dx
12. BelYnuCAUTD UHTETPAT J-\/ 16 — X’ dx pasnuuHbIME crIOCOGAMH.
Tema: OnpenesieHHbIH HHTerpaa PuMana ¥ ero npujIoKeHHus
Ilnan

1. Onpenencane wuHTerpana Pumana (Hepa3mMedeHHOE pa3OuWeHWe, ero CBOWCTBa, OWaMETp pa30OueHMUS,
pa3MeueHHOE pa30ueHUe, UHTErpalbHas CyMMa, ONpejeicHue WHTerpajia Pumana, omnpeneicHue (yHKIHUH



UHTerpupyemMod no PumaHy, eIMHCTBEHHOCTh HHTerpana Pumana, uuTerpan Pumana kak mpenen mo

HEKOTOpO¥ 0a3e, OrpaHNYEeHHOCTh HHTETpUpyeMoi TTo Pumany yHkmmm).

Kpurepuii nnterpupyemoctn ¢ynkumii mo Pumany (ompenenenust cymm [lapOy, BEpXHEro W HWKHETO

WHTETPAJIOB, JIEMMBI 1-6, KpUTEPHIA U €ro I0Ka3aTeIbCTBO, IpuMepsl Ipo ¢pyHkuuu Jdupuxie u Pumana).

DKBUBAJICHTHOCTH TPEX YCIOBUI HHTETPUPYyEeMOCTH (pyHKINH 110 Pumany.

CrienmanbHbIN KpuTepuil HHTErpupyemMocty pyHkuny o Pumany. CiencTBue u3 HEro.

MeTo UHTerpaIbHbIX CYMM.

Kraccel ¢pyHKIMI MHTETpUPYEMBIX IO Pumany.

CBoiicTBa oIpeieNIeHHOT0 HHTeTpaia. Teopema 00 HHTETPUPYEMOCTH CIIOKHON (hyHKITHH.

AnnuTuBHOCTH HHTETpasia PuMana (Teopema, CleICTBUE U3 Hee).

. Nuaterpan Pumana xak QpyHKIMS OT €ro BEpXHETro (HMKHETO) Tpe/ieia HHTEIPUPOBAHUSL.

10 [IpomsBoanas uaTerpana. Teopema Hriorona — JleiOHuIIA.

11.®opmynsl 3aMeHBI IEpEMEHHON M HHTETPUPOBAHHUS 110 YaCTSIM B OTPEeIEHHOM HHTETpaJe.

12. Teopemsl 0 cpeTHEM 3HAUEHUHN MHTETpaa.

13.Kpurepuii Jlebera naterpupyemocty pyHKuu no Pumany.

14.MeToab! BEIYHCIICHUS OTIPEICIICHHOTO HHTErpaJa.

15.11epBas u BTOpasi TEOPEMBI O CPEAHEM 3HAUCHHH.

16.0Onpenenenue HeCOOCTBEHHBIX HHTETPAJIOB IIEPBOTO M BTOPOTO POJA.

17.Kpurepuit Ko 1 moctaTouHbIE YCIOBUS CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

18.AGCONIOTHAS U YCIIOBHAS CXOJAUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

19.1Tpusnaku Abens u Jlupuxie.

20.HecoOcTBeHHBIE HHTETPAIBI BTOPOTO POJIA.

21.3amena nepeMeHHOW U MHTETPUPOBAHUE 110 YACTSIM B HECOOCTBEHHOM HHTETpaJe.

22.T'eomeTpuyeckue U GU3NUECKUE IPUIIOKEHHS ONPeIeIEHHOTO HHTETpaa.

23.Teopema o anune ayru KpuBoil. Cnencteue. [Ipumep: BEIYMCICHUE AJIMHBI 1yTH HUKIOUIBL.

24 Tlnomank mIockoi (pUryphsl 1 00bEM Tea.

25.0mnpenenenne mepsl XKopaana. Kpurepuii namepumoct MHOKecTBa 110 JKopnany. CeoiictBa Mepsl JKopaaHa.

26.M3mepuMocTh crpsimisieMoil KpuBoi. CBsi3pb MeXIy HHTETPHUPYEMOCTbIO (QYHKUMHM 10 Pumany u
n3MepuMOocCThIO 110 JKopaaHy ee KpUBOJIMHEWMHON Tpaneunu.

27.T'eomeTpruueckue MpUIOKEHUs onpeneneHHoro uaTerpana (Ilmomans kpuBoauHeitHOM Tpamnenuu. [lnomans
KPHUBOJIMHEHHOTO cexTopa. [JnnHa nyru kpusoi. [Inomans noBepxaocty BpameHus. O0beM Tena).

N

00N oD AW

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

Bonpocs! A1 CaMOKOHTPOJISA:

Uto Takoe omnpeieNeHHbId HHTeTpan?

Kakast cBs3b cyIecTByeT MEXly HEONPEAETIEHHBIM U ONPEAEICHHBIM HHTErpataMu’?

Jlaiite ornpenenenue naTerpaia Pumana.

ChopmynupyiiTe CBOWCTBO HHTEIPHUPYEMBIX (DYHKIIHUH.

ChopmynupyiiTe KpUTEpUii HHTETPUPYEMOCTH IO PMaHy (QyHKIMH, OTpaHUUEHHOH Ha OTpE3Ke.
IlepeunciuTe cBOWCTBA BEPXHUX U HIDKHUX cyMM apOy.

JlokaxnuTe crienuaIbHbI KPUTEPU HHTErPUPYEMOCTH QYHKINHY 10 Pumany.

Jokaxwure, 4To M100ast HEMIpephIBHASL HA OTpe3Ke PYHKIMS SBISIETCS HHTETPUPYEMO Ha TOM OTpe3Ke.
Jokaxwure, 4To 11006asi MOHOTOHHAsI HA OTpe3Ke (GYHKIMS ABISIETCS HHTETPUPYEMOI Ha 3TOM OTpE3Ke.
10.I1lepeuncnure cBOWCTBAa MHTETpaja, CBI3aHHbBIC ¢ HHTCTPUPYEMOCTRIO Ha 3aIaHHOM (DHKCHPOBAHHOM OTPE3KE.
11. TTouemy popmynry Hetotona —JIeiiOHuUIIa Ha3bIBAIOT OCHOBHOM TEOPEMOW HHTErPAIbHOTO HCYUCIICHUS?
12. BriBeaute GpopMysl cyMMHUpOBaHUs Diinepa u AGerst.

13. Jokaxute TeopemMy 0 3aMEHE IEPEMEHHON TP BBIYUCICHUH UHTETPAJIOB.

14. BeiBeaure GpopMyTy MHTETPUPOBAHUSA IO YACTSAM.

15. Chopmynupyiite TeOpeMBbI O CpelHEM 3HAUCHUH WHTErpaa.

16. aiiTe ornpeneneHre MOHATHS MHOKECTBa, IMEIOIIETO HYJIEBYIO Mepy Jlebera.

A R Al

Tpumep Keiic-3a1aHus ISl KOJJIEKTHBHOTO PelICHHSI:
3agaua. BeruuciuTh MHTErpan pasIuYHBIMU CIIOCOOAMH.
g2
I nogzagaua. Mcnonb3ys Gpopmyiy Hetotona-JleliOHuIa, HAWTH MHTETpa I 2" -5%x .
0
1
2

X

II mon3amayva. Halitu miomaab GUrypsl, orpaHi4eHHON TUHUAMH ) = x,y=—, =0, x=3.



3agaHus ISk CAMOCTOSITEIbHOM padoThI:

2
1. BpM™UCIUTH I In (xz + 4) dx
0

Ny
=

|
)
=

2. BpM™ucIUTHL

3
3. Brmuaucauts COS™ X — Z cos x |dx

tg” xdx

4. Bpruncnuth

A\N'—.wla SN | ———

2
x+2
5. Hcnons3zys popmyny Herotona-JleliOHna, HATH HHTETpal I

1
0

dx

6. Hcnons3sys Gopmyny Herotona-JleitGuua, HaifTu HHTErpa J‘xefxdx
-1

j.\/4x —2dx

7. Hcnons3ys popmyiry HerotoHa-JleliOHMIa, HAWTH HHTETpal
1

2

Tema: {uddepenunaibHoe HcHUCIeHHEe PYHKIMI HECKOJIBKUX NepeMeHHbIX
ILnan

Sk =

8.
9.

Hexoropsle moHsTus 00uieii Tonoiaoruu. MeTpuueckie NpocTpaHCTBa.

Ornpenenenne GyHKIINN ABYX U O0jIee MepeMeHHBIX.

I'eomerpuueckoe nzoOpaxenne GpyHKIUN ABYX EPEMEHHBIX.

[Mpenen ¢pynxumu AByX nepeMeHHbIX. OnpeeneHne HeMPepbIBHOCTH (DYHKINH JIBYX ITEPEMEHHBIX.
OCHOBHBIE CBOWCTBA HENPEPHIBHBIX (DYHKIHUI IBYX TIEPEMEHHBIX.

Yacraele npousBojnbie. [lonstie nudpdepenuupyemoctn GyHkimu. HeoOXomumele M JOCTATOYHBIE YCIOBHSI
muddepenuupyeMocty GyHKOUU. [Ipon3BoIHBIE CIOKHBIX (YHKIHH.

Huddepentman dynknun. [IpuOnvkeHHbIe BBIYMCICHUS C MOMOIIBIO muddepeHimana. ['eoMmeTpudeckuii
cMeich quddepenirana.

KacarenpHas I0CKOCTh ¥ HOPMaJb K TOBEPXHOCTH.

[TpousBoauble HyHKINH, 3aJaHHONW HESBHO.

10.YactHble MPOU3BOAHBIC BHICIIUX MOPSIIKOB.

11.YcnoBue HE3aBUCHMOCTH 3HAYCHNH CMEIIaHHBIX IPOU3BOIHBIX OT Mopsiyika AuddepeHpoBaHusl.

12. AnddhepeHnpansl BHICIIUX TOPSIKOB.

13.IIpou3BogHas o HampaBiICHUIO. I’ paaueHT.

14.®opmyna Teitmopa mist GyHKITTH MHOTHX ITEPEMEHHBIX.

15.3kcTpeMyMBl (YHKIMH JABYX TMepeMeHHbIX. HeoOXxomumele yciaoBusi sKkcTpemMyma. JlocTaTOYHBIC YCIIOBHS

9KCTpEMYyMa (bYHKLII/II/I ABYX NICPCMCHHBIX. VCnoBHEBIN 9KCTPEMYM.

16.Haxoxnenne HanOOIbIIEr0 ¥ HANMEHBIIIETO 3HAYCHUH B 3aMKHYTON OIpaHUYEeHHOW 00JIacTH.

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

Bomnpoce! A1l caMOKOHTPOJIA:

1. Haiite onpenenenne GyHKIINH IBYX epEMEHHBIX.

2. Tepeunciute crocoObl 3aaHus GYHKIIUHU JIBYX MEPEMEHHBIX.

3. Uto MoxeT OBITh 00JaCTBIO ONpEAeICHUS PYHKIMH ABYX EPEMEHHBIX?
4. Jlatite onpeneneHue GpyHKIIUU TpeX EPEMEHHBIX.

5. Uto MOXeT OBITH 00JIaCThIO OIpeneaeHS QYHKITHN TPEX ePEMEHHBIX ?
6.
7
8
9.
1

Jalite onpeneneHne OKPECTHOCTU TOUKH.

. JaiiTe onpenenenue cxoasuieiics Nocaea0BaTeIbHOCTH TOUEK.
. Chopmymnmpyiite onpenenenre npeaena GyHKIUN ABYX TePEeMEHHBIX.

Chopmynupyiite onpeneneHue npeaeina GyHKIUN IBYX MEPEMEHHBIX, UCTONB3YS « € — O » TEPMUHOJIOTHIO.

0.Chopmynupyiite onpeneiacHne HeMPEPHIBHOCTH QYHKIIUN ABYX MIEPEMCHHBIX.



11. Chopmynupyiite onpepeneHue HENPEpHIBHOCTH (YHKLUMU ABYX IEPEMEHHBIX, HCIHOJIB3Ys ONpEACIeHHUE
npenena QyHKIMA B TEPMHHAX « € — O ».
12.1lepeuncnuTs OCHOBHBIE CBOWCTBA HETIPEPHIBHBIX (DYHKITHI IBYX IEpPEMEHHBIX.

13./laiiTe ompejeneHHe YACTHOM NPOM3BOAHON (GyHKIMH Z = f (M ) B Touke M 1O mepeMeHHOW X (Imo

nepeMeHHon V).
14. Maiite onpenenenue auddhepeHIupyeMocTH (yHKINH.
15. loxaxxnte HEOOXOMUMBIE YCIOBUS AU(PEePEHITPYEMOCTH.
16.ChopmynupyiiTe 1oCTaTOYHBIC YCIOBUS TUPHEPESHINPYEMOCTH QYHKIIUH ABYX MEPEMECHHBIX.
17.daiiTe onpeneneHue rpagueHTa GpyHKIHM.

HpnMep Keﬁc-?.al]al—lﬂﬂ AJISl KOJVIEKTUBHOI'O PEIICHUSA

3agayva 1. [lana pyHkuus z = /8 —|x—8| —|y| .

I mom3agaua. Haiitu oGsiacTh onpeesieHus: JaHHOW (yHKITUH.

IT mox3agava. Haiitu tuHuu ypoBHs GpyHKIUH Z = /8 — ‘x - 8‘ - ‘ y‘ .

2 2.2
3agaua 2. Jlana QyHKIms f(x,y) = %
x +y

I nox3apaua. Bouicuuts, umeer v ota Gyrkuust npexen mpy X —> 0, y — 0.

II nox3agava. BeisicHuTh, MeeT u 3Ta GYHKIUS Tpeern npuy X —> Py )V —> 0,

2x2 2
III mog3amaua. VccenoBarh Ha HETIPEPHIBHOCTH (PYHKIIHIO I (x, y) = 47)/4.
X +y

3agaHus ISk CAMOCTOSITEIbHOM padoThI:

1. HaiiTi moBepXHOCTH ypOBHS QYHKIUH ) = \/ 36— xl2 - x22 - x32  3HaueHue GpyHKuuM B Touke P (19 1, 3) .
2. Haiitu npenen GpyHKIMU f(x,y) = (x2 +y° )ZX g mpu x >0, y—>0.

sin(x2 +y2)

. (3
3. HccnenoBaTh Ha HEMPEPEIBHOCTH GYHKIHM £ ( X, y) — , f (x, y) =sin| —

x4y’ Xy
2xyz
x4+—2 2 S WV 4z #0
4. VccnenosaTh HA HENPEPHIBHOCTD QYHKIMIO [ (x, Vsz ) = y +z
xt, Y +z7=0

5. Haittn yactabie ponssombie Gynkumit: z=x"y’, z=x"+)°, z=x"+y*, z=log, x.

5 )sin(xy:) .

6. Haiitn yacTHBIC TPOU3BOAHBIE QYHKITUU: 1 = (xz + y2 +z

o " " " ” " 1V
7. Habitu Uy Uyys Uy Uy Uy U

N
Xy“z o

€CJIIN Yy = e,\{\r’z .

8. Haiftn df , ecn 1) f(x’y):amfg[ijﬂ) f(xy)=xy+e™ +1.
y

9. Haiin d”f ,ecmn 1) /(%) = 25", 2) f(x,)=x"+)".

. >r o

— 5 YJOBIETBOpSET YPaBHEHUIO =a .
—ay ox? 8y2

10. ITokazatp, 4TO GYHKUIUSL f(x,y) ==

Tema: KpaTHble M KPUBOJINHEIHbIe HHTETPaJbI

ILnan.

JBoiiHoil unTerpan Pumana. OnpeneneHue U yClIoBHsI CYLIECTBOBAHUS IBOMHOIO UHTErpaa.
I'eoMeTpuueckuil CMbICT IBOMHOTO UHTETpaa.

Cymmel apOy 1 ux cBoicTBa.

Kpurepuii Pumana narerpupyemMoctu GyHKIHH Ha MPSIMOYTOJIEHHUKE.

CRoiicTBa TBOWHOTO MHTETpAA.

CBejieHHE TBOMHOTO MHTETpajia K MOBTOPHOMY (CIIydan MpsSMOYTOJILHOM U KpUBOTMHEWHOH o0acTeil).

Sk L=



7. 3aMeHa epeMEHHBIX B JBOMHOM HHTETpae.

8. I'eomeTpuuecKkne NPUIOKEHHUsS ABOMHBIX HMHTETPAJOB (BBIUMCICHHME IUIomagu (urypel, odbema Tena U
TJIOMIAH TIOBEPXHOCTH).

9. dusznyeckue NPWIOKEHUS JBOWHOTO MHTErpaja (BBIYMCICHHE MAacChl MaTepUaNbHOW IUIACTHHKH,
BBIYMCIICHHE KOOPAMHAT LIEHTPa Macc ¥ MOMEHTOB MHEPLHHU IJIACTUHKH).

10. Tpoitnoii unTerpan Pumana. Onpenenenne U BRIYHCICHHE TPOHHBIX HHTETPAIIOB.

11.OcHoBHBIE CBOICTBA TPOHHOTO HHTETpAIA.

12.3ameHa nepeMeHHBIX B TPOMHOM HHTETpale.

13.T'eomeTprudeckne U HU3NIECKIE MPUIOKEHUS TPOUHBIX HHTETPAJIOB.

14.Onpenenenne KpUBOIMHEHHOTO HHTETPajia IIEPBOTO PoOIa.

15.Belunicnenrie KpUBOJMHENHBIX HHTETPATIOB NIEPBOTO POAA.

16.0npenenenne KpUBOJIMHEHHBIX HHTETPAJIOB BTOPOTO PO/Jia, CBEJIEHUE UX K ONpeIeIEHHBIM HHTErpajiaMm.

17.BerauciieHre KpUBOIMHEHHBIX HHTETPAIOB 2-TO poaa.

18.CBs13bp Me&XTy KpUBOJIMHEHHBIMU UHTErpanaMu 1-ro u 2-ro poja.

19.CpoiicTBa KpuBONHHEHHBIX UHTErpaoB. Dopmyna ['puna.

20.YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTEIpajia OT IIyTH HHTETPUPOBAHHUS.

21.UHTerpupoBaHue mojaHbIx TuhHepeHIInaNoB.

22.HekoTopsle NpUII0KEHN KPUBOJUHENHBIX HHTETPAIOB 1-ro u 2-0ro poja.

Jurepatypa: [1, c. 172-191, 192-202]; [3, c. 137-202]; [4, ¢. 501-553, 554-587]; [5, u. 4, c. 29-68, 193-205];
[6, c. 289-310, 311-344]; [7, c. 192-242].

Bomnpocs! AJis1 CAMOKOHTPOJIA:

Jaiite onpenenenrue JBOMHOIO UHTETpaa.

CopmynupyliTe ycaoBre CyleCTBOBaHUS ABOMHOTO HHTErpaa.

CdopmynupyiiTe HEOOXOIUMOE YCIOBHE HHTETPUPYEMOCTH (DYHKITHH.

B dem coctout reomMeTpuiecKuii CMbICI JBOMHOTO UHTETpaa.

[Iepeuncnure cBolicTBa ABOMHOIO UHTETpaia.

[lepeuncnuTe crtocoObl BEIYUCIEHHUS IBOMHOTO MHTETpaja.

[Tepeuncnute croiicTBa cymm lapOy.

Cdopmynupyiite kputepuii PiMana nHTErpupyeMocTd GYHKIIH Ha MPSIMOYTOJIHUKE.

ChopmynupyliTe HEOOXOOUMOE M AOCTATOYHOE YCJIOBUE HMHTETPUPYEMOCTH (YHKLUHUH, OIPAaHMYCHHOW Ha

NPSIMOYTOJIbHUKE.

10.CopmynupyiiTe TEOpEeMy O paBEHCTBE JIBOHHOIO U MOBTOPHOTO HHTETPAJIOB.

11. [Jaiite onpenenenne KpUBOJMHEHHOTO MHTErpaia NEPBOTO poa.

12.]JlaliTe onpeneneHue KpUBOJIMHEHHOT0 HHTErpala BTOPOTo poja.

13.B uem coCTOUT CBSI3b MEXIy KPUBOJIUHEHHBIMI HHTETPalaMH IIEPBOTO U BTOPOTO poja?

14.Chopmynupyiite TeopeMy, YCTaHABINBAIOIIYIO CBA3b MEXKIY KPUBOJIUHEHHBIMHU U ABOIHBIMH MHTETPAJIaMH.

15.BeiBenure dpopmyny ['puna.

16.ChopmymupyiiTe yCIOBUS HE3aBHCHMOCTH KPUBOJIMHEHHOTO HHTETpaja OT IIyTH WHTETPUPOBAHUS.

17.IlpuBeaute GopMynbl A BBIYMCICHHUS IUIOMANEd IUIOCKMX (GHUryp, OrpaHMYEHHBIX KOHTYpoM L, ¢
nmoMoIpio popmynsl ['puna.

18.TlpuBenute GopMyITy BEIYMCIEHUS PAOOTHI CHIIBI.

A R Gl

IIpumep kelic-3aaHus 1JIA KOJUIEKTUBHOIO pellIeHUs:

3anaua 1. Beraucnute JBOMHON MHTETpa ”(x ty )dxdy .
Q
I noxzanaua. [ne Q — TpeyrobHuK, o6pasoBanublii npsambivu X =0, y=0, x+y =3,

II noazanava. Lne () — TpeyronbHuK, 06pasoBanHHbli npamMeiMu X =3, ¥y =0, y=x.

xdxdy
II1 moa3amaya. BerancnuTte ABOMHON MHTErpal _U > 3 e ecnu o0macte () OrpaHWUYEHa JIMHUSMU:
X +)y
Q

x=2, y=x, x=2y.
xdxdy

—3 3, ecnu obnacte () orpaHdveHa JTUHHUIMU:

IV noazagava. BeryucianTe ABOMHON MHTErpall _U 7.
X ry
Q

2y=x", y=x.

2
3agaua 2. BerauciuTh KpHBOJIHHEHHEIH HHTErpan | » dl rae AB — 4acTh OKpYXHOCTU: X = dCOST
) Y.
AB



. T
y=asint, OSISE.

vdl

o v 2
I nog3anaya. BeruuciuTh KpUBOIMHEHHBIH HHTErpall ,f ,Tne AB — nyra mapabosisl )° =2X OT TOYKH
AB

(O; O) 710 TOUKH (2; 2) )

2
IT noa3agaya. BerauciauTh KpUBOJUHENHHBIN HHTETPAIl BTOPOTO Poja _[ X"dox + xydy ,
AB

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

III noazamava. Berunciuts HHTErpa Vx Ty ) dy , Tle [, — KOHTYp MpsIMOYTOJILHUKA, 00pa30BaHHOTO
L

mpambimu x =0, y=0, x=1, y=1.

3agaHus VIS CAMOCTOSITE/ILHON PadoThI:
3

1. BbIYHCIUTH JABYKpATHBIC HHTETPAJIbI jdxj x + 2xy dy, I dy"- x+2 y Idx J. Jad+x+ ydy.

0 0 5

H3meHuTh NMOPAAOK UHTCTPHUPOBAHUS.
2. Beraucnuthb JTBOMTHEIC HUHTCTpaJibl 110 O6HaCT}IM, OrpaHUYCHHBIM YKa3aHHBIMH JIMHUAMMU:

a) ” x*ydxdy,y =0, y=+2ax—x"
Q

6)Hsin(x+y)dxdy,y:o,y:x,ery:g
B).U y=x)dxdy,x=y",y=x’

3. Bpluuciauth IBOWHON HHTErpan dxdy mo obmactu () OTrpaHUYEHHOH TPEYTOJBLHUKOM C

I(2x+3y+l)

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

4. Hpeo6pa30}33Tb K IOJIAPHBIM KOOpAWHATaAM U BBIYUCIIUTH ﬂBOﬁHLIC HUHTCrpaJibl:

2
a) H xy-dxdy , T7ie 06macTh () OorpaHHYeHa OKPYKHOCTAMH X~ + ( y —1)2 =lux’+y =4y.

6) _U dxdy , Taie o6macts Q —kpyr x°+ 3> < R%.

5. BLI‘II/ICJ'II/ITI: TPOIMHBIE UHTETPAJIBI:

a)jjszyzz4dxdydz,rﬂe Q={(x,pz):|x| <15 [y|< 2]z <2}
Q

6) Ijjxyzdxdydz’rﬂe Q:{(x,y,z):x2+yz+z2 gl,xzo,yzo,zzo},
Q

~ 2 2 2 o
6. Haiiti Maccy ueTBepTH OKpy)HOCTH X + y° =R, x>0, >0, ecnu mnoTHOCTS B Kak10ii TOUKe paBHa ee
OpAMHATE.

7. Boruncnuts paboty cunbl £ = 2xyi+ X j IpU nepemMelieHu Toukd M u3 nonoxenus A (2, 0) B MIOJIOKEHUE

B (—1, 3) : a) BIOJIb psimoii AB, 6) Bons tomanoii ACB, re C(—l, 0) )

8. C nomouipio Gpopmynsl Pumana-I'puHa BEIYUCINTD KPUBOJIMHEHHBIN HHTETpal ﬁx -y ) dx + (x ty )dy , Tne
L
L — okpyxHOCTB X~ + ) = R’

9. BoluncnuTe KpUBOJUHEHHBIE HHTETPAJIbL:

a) O,E(x_y)dl , €CIIH MYTh OT 0(0, 0) 10 C(4, 3) — OTPE30K MPSIMOH.

0) Ixydl ,TJIe L — KOHTYp TPEyroibHUKA ¢ BepiuHamu A (—15 0), B(l’ O) u C(O’ 1) :
L



dx + (x + y)2

10.ITpumenss Gopmyny Pumana-I"prHa, BBIYUCINTG HHTETPAT VEV dy 10 KOHTYPY TPEYTOJIbHUKA
L

C BepLUIMHAMU A(l, 0), B(l,l) " C(O,l),

Tema: UncioBble 1 PYHKIHOHATBHBIE PSABI

IInan

OcHOBHBIE OIIPEIENIEHUs U CBOICTBaA cxosmuxcs psagoB. Kpurepuii Kormmn.

UYucnoBble psbl.

Psner ¢ HeoTpunatensabiMu wieHamu. [Ipusnak J{amam6Gepa. [Ipuznak Komm. [lpusnak PaaGe.

IIpuznaxku Kymmepa, beprpana, I'aycca. MaTerpansnsiii npusHak Komu — MakiiopeHa.

AOcouoTHast ¥ yCIOBHasE CXOAUMOCTh psinoB. Psawl JleitOnuna. [pusnak Jleitbnuma. OueHka octaTtka psga

Jleiitbnnna. ®@opmyina quckpeTHoro npeodpazoBanus Adens. [lpusnaku Adens u Jupuxie.

[TepecTaHoBKM dYIeHOB psma. ApudMeTHUECKHAE OIepallii Hax CXOIIMMMUCS psgamu. [[BoitHeie u

MOBTOpPHBIE psAAbl. CBOWCTBA CXOAALINXCS PAIOB U UX CYMM.

7. OyHKIMOHAJIbHBIE TOCIEA0BATENLHOCTU U PAIBI.

8. Pasnosxenus paznuuHbIX QyHKUni no gopmyne Teiinopa kak npuMeps! GYHKIMOHATBHBIX PAIOB.

9. Psp Teiimopa. PaBHOMEpHAs CXOANMOCTb.

10.PaBHOMEPHO OrpaHUUEHHBIE HA MHOKECTBE IOCIIEIOBATEIHHOCTH.

11.Kpurepuii paBHOMEpHOH CXOAMMOCTH (QYHKIHOHAJIBHON mocienoBarenbHocTH (Kputepuit Komm u ero
OTpHIIAaHHUE).

12.1lpusHaku paBHOMEPHON CXOIUMOCTH (KpUTEpUil pPaBHOMEPHOW CXOAWMOCTH sl OECKOHEUHO Maioi
(YHKUMOHAILHOH MOCIENOBAaTEILHOCTH, OIpEAe/iCHHEe Ma)KOpaHTbI, NMpH3HaK BeiiepmTpacca, NpU3HAKH
Abens u lupuxie).

13.Teopema [luiHu U CrieACTBHE U3 HEeE.

14.TTounennoe nuddepeHIupoBaHne U HHTETPUPOBAHUE PSIIA.

15.Creniennsie panel. Teopema AGens. beckoHedHbIe TpOU3BEICHUSI.

AP

o

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

Bonpocs! A1 caMOKOHTPOJISA:

CdopmynupyiiTe yTBepkaeHHe 00 OCTATOYHOM WICHE psijia.

Cdopmynupyiite yrBepkaeHue 00 oTopachiBaHUE JIF0O0T0 KOHEYHOTO YUCIIa WICHOB psAla

ChopmynmupyiiTe HEOOXOAMMBINA TTPU3HAK CXOIUMOCTH PSIa.

Hoxaxute kpurepuit Ko 17151 pacxoIMMOCTH psia.

Copmynupylite TeopeMa 006 OrpaHUUEHHOCTH ITOCIIEA0BATEIBHOCTH YaCTUYHBIX CYyMM

JlokaxnTe NpU3HAKN CPaBHEHUS.

Joxaxute mpuzHak Jlamambepa.

Jokaxwure npusHak Paabe.

Cdopmynupyiite npuznaku Kymmepa, beprpana, ['aycca.

10. JoxaxuTe wHTETpaIbHBIN pu3Hak Ko — MakiopeHa.

11. AGcomoTHas U YCIOBHAS CXOAUMOCTD PSIJIOB.

12. BriBeaute GpopMyiy AUCKPETHOTO peoOpa3zoBaHus AOers.

13. Copmymupyiite nmpuzHaku Adens u Jupuxie.

14. ChopmynupyiiTe OCHOBHBIE ONIpe/IeICHUS O PYHKIIMOHAIBHBIX TOCIIEIOBATEIBHOCTSX U PAIaX.

15. IlpuBenuTe mpuMepHl pa3IoKeHUs pa3IuiHbIX QyHKIHNA 1o popmyie Teitnopa.

16. Jlokaxure TeOpeMy O HENPEPBIBHOCTH CYMMBI psAla B TOYKe. PaBHOMEpHO OrpaHHYEHHBIE HA MHOKECTBE
MTOCJICTOBATEIFHOCTH. Y TBEpKIACHUS 1-4.

17. ChopmynupyiiTe KpUTepuii PaBHOMEPHON CXOAUMOCTU (DYHKIIMOHATIBHON MOCIEIOBATEILHOCTH (KPUTEPHA
Kommwm u ero orpuuanue).

18. CdopmymupyiiTe TpU3HAKH PABHOMEPHOW CXOIUMOCTH (KPHTEpUH pPaBHOMEPHOH CXOAMMOCTH IS
OeckOHEYHO Manol (YHKIMOHANBHOW MOCJIENOBaTeNFHOCTH, OINpeJeliecHHe MaKOpaHThI, IPH3HAK
Beiiepmrpacca, npuszHaku A6ens u Jupuxie).

19. Joxaxute Teopemy IMHU U CIEACTBUS U3 HEE.

20. JIokaxkute TeopeMbl 0 ToUJIeHHOM AU HepeHIIMPOBAHIH U HHTETPUPOBAHHH PSA.

21. JJoxaxuTe T€OpEMBI O CTCIICHHBIX psAax.

XN R DD =

IIpumep kelic-3a1aHus A KOJUIEKTUBHOIO pellIeHUs:

1 1 1 >
3anaua. [Tokasath, 4TO psin B + —3 + 3— tooot——= (n N 1) Z n( ) CXOJIUTCH.
. . . —



0

n—1 n—1
I nogzagaua. Msyuurs Bonpoc o cxogumocts paga 1 —1+1-1+... +(—1) +...= Z(—l) )
n=1
1

II mox3agaua. Jlokazars, 4To psig 27( I)M CXOJIUTCH.
+

n=1

1
III nmox3amaya. /{oka3atb, 4yTo psin Z—

n=1

(S < 1) pacxoauTes.

3agaHus VI CAMOCTOSITEIbHOM padoThI:
5(n—1)

n!

1. YeMy paBeH MATHII YIEH YUCIOBOM MOCIEN0BATEIBHOCTH ?

2. YcTaHOBUTE COOTBETCTBUE MEXAY pAaMH U UX Ha3BaHUSAMHU.
-1 »
(x+3) = (=1)" (n=1)1 2n—1
L. Z 2.y \ D3
=1 n n=l 3 ‘l‘ n

a) 3Ha1<0qepez[y}0m1/11710;1; 0) CTEIICHHOI; B) 3HAKOIOJIOKUTEITLHBIH.
3. YKan(me cxommneca YHCIIOBBIC PSJIBI.

L. —;22 3.ii; Z

-1 N n=1 1 n=1 V1 nln

n=l1

4. LIeMy paBeH koabuuuent d, pasnoxenus QpyHkuun f (x)=x"—3 8 psax o crenensam (x—3)?
o0
5. HaiiTu uHTEpBa)l CXOOAUMOCTH CTEIIEHHOTO psiia Zanx " ecim ero paauyc cxoauMocTH paBeH 10.
n=0
Sn—1
51’1
2l

7. OnpenenuTsh 00JIaCTh CXOUMOCTH (PYHKIIMOHAILHOTO psijia Z

n=l1

6. Uccnenosats 1o npusHaky Jlagambepa cXoauMOoCTh psijia Z

n=l1

n+l °

Tema: O0bikHOBeHHbIE TU(PepeHnnaTIbHbIE YPABHEHUS MEPBOT0 MOPSIAKA.
Inan:

Pemenue ypaBHeHUsI, UHTErpajibHasI KPUBas

3anaua Komm as1st ypaBHeHUsI B HOpMaIbHOH Gopme

YpaBHeHue nepBoro nopsaka B AuddepeHnuanax 1 METOIBI €ro PeIeHHUs
YpaBHEHHE C Pa3AEIAIOLIMMUCS TePEMEHHBIMU

OnHOpOJHOE ypaBHEHNE, YpaBHEHUE B MOMHBIX AuddhepeHImanax
JIuneliHOE ypaBHEHHUE IEPBOIO MOPSIKA.

Merton Bapuanuu NOCTOSIHHOM.

YpaBuenue bepHyu.

PN B DD =

Jluteparypa: [1, c. 5-78]; [3, c. 5-58].

IIpumep keiic-3agaHus ISl KOJJICKTHBHOTO PellIeHUs:

Hdns Hexotopoit ¢upMBI (QYHKOHS MapXUHAIBHOW BBIPYYKH OT TMPOJAXKHA CBOEH TMPOAYKIMH HUMEET
Bug MR=10—-0,2gMR=10-0,2q. 3mece MRMR — mapxuHanpHas BbIpy4ka (GUPMBI, a qq — 00BEM MPOIYKIIHH.
Hy>xHO HaliTH OOIIYIO BBIPYUKY.

Tema: O0bIKHOBeHHBbIE TH(PepeHINATbHbIE YPABHEHUSI BTOPOT0 MOPSIAKA.
Iaan:

1. Pemenue ypaBHeHHsI, Ha4aIbHBIC 3HAUCHUS JIJIsl YPAaBHEHHUS B HOPMaIIbHOU (hopMe
2. Mertozas! OHMWKEHUS TTOpsiaKa THPGEpEHITNATHEHBIX YPaBHCHHM.,

Jluteparypa: [1, c. 21-33].



Tema: CucreMsbl JTHHEHHBIX 00bIKHOBEHHBIX AU (pepeHHATBHBIX YPABHEHH B HOPMAJIBbHOI dopme.
Ilnan:

1. JluneitHas omMHOPOIHAS CHCTEMA

2. Ctpykrypa 001Iero peueHus JUHEHHOH HeOTHOPOAHOH CHCTEMBI.

3. Bapuanus nocTosiHHBIX.

Jluteparypa: [1, c. 87-202]; [2, c. 26-42].
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