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I. MeToguyeckue peKOMeHIALNH

1.1 METOIIH‘ICCKI/IC PEKOMEHIaM1 10 OpraHv3anuu paGOTBI CTYA€HTOB BO BpEMsA IPOBECIACHUA
JICKIIMOHHBIX 3aHATHIA

B xone mexuumii mpemnonaBaTellb M3JaracT W Pa3bsCHIET OCHOBHBIC, HANOOJEE CIOXHBIE TOHSATHUS TEMBI, a
Tak)Ke CBS3aHHBIE C Hel TEOpeTUYECKHe U MPAKTUIECKUE MPOOIIEMBI, TaeT PEKOMEHAAINH ISl IPAKTUIECKOTO
3aHATHUS ¥ YKa3aHUS JJIS1 BBIITOJIHEHUS] CAMOCTOSITENIbHOW pabOoTEHI.

B xoze neknnoHHBIX 3aHATHIA 00yJaroneMycsi HeOOXOAMMO BECTH KOHCIEKTHPOBaHHE Y4eOHOTo MaTepraa.
OO0parath BHIMaHUE Ha KaTerOpuH, GOPMYIHPOBKH, PACKPBHIBAIONINE COJEPKAHNE N3YIaeMOM AUCITUTUINHBL,
Hay4HBbIC BBIBO/IbI U IIPAKTUYCCKUC PEKOMCHIAIUU, MOJ0KUTEIbHBIN OIBIT B OpaTOPCKOM HUCKYCCTBC.
JKenarenpbHo OCTaBUTL B pa60111/1x KOHCIICKTax II0JId, Ha KOTOPBIX [ACJIaThb IMOMCETKH, IMOJYCPKHBAIOIIUC
OCOGyIO BAXHOCTb TE€X WJIM HHBIX TCOPETHUYCCKUX MOJ0KEHUH. PGKOMCHILyeTCSI AKTHUBHO 3aJaBaTb
MPENOIABATENI0 YTOUYHSIOUIME BOMNPOCHl C LEIBI0 YSICHEHUS TEOPETHUUECKUX IIOJIOKEHUM, pa3pelleHust
CIIOPHBIX CUTYaIIHi.

1.2 Metoguueckue PEKOMEHIAIMH MO MOATOTOBKE K MPAKTHYCCKUM 3aHATHAM

Ha npakTuueckoM 3aHATHM CTYIEHTBHl PELIAIOT 3a7adyd TOJ PYKOBOACTBOM mpemnoaaBaTens. CeMuHap
MIPOBOJIUTCS TI0 Y3JIOBBIM M HanOOJIee CI0XKHBIM BOIIPOCaM (TeMaMm, pa3zeiiaM) yueOHOH mporpaMMEl.
[IpakTrueckue 3aHATHS MOCBSIIEHBI U3YUYCHUIO HAMOOJIEe BAKHBIX TEM y4eOHOM AucHUIUIMHBL. OHU CIyKaT
JUTS 3aKPETUIEHUS U3yYEHHOTO MaTeprana, pa3BUTHs YMEHHI W HaBBIKOB MOJITOTOBKH JOKJIAJI0B, COOOIICHMIA,
MPHOOpPETeHNS OMBITA YCTHBIX IyOJMYHBIX BBICTYIUICEHWH, BEJACHUS TUCKYCCHW, apTyMEHTAIMH W 3aIIUTHI
BbIABHUI'a€MbIX HOHOX(CHHﬁ, a TaKXKEC JJId KOHTPOJIA IperoAaBaTCjiEM CTCIICHU MMOATOTOBJIICHHOCTU CTYJACHTOB
0 U3y4aeMOM AUCIUILINHE.

B xo/e moAroTOBKYU K MPaKTUYECKUM 3aHATUSM CICAYET U3YUUTh OCHOBHYIO U IONOJHUTEIBHYIO TUTEPATYPY,
y4ecTh pEeKOMEH/IAIIUY MpenojiaBaTels 1 TpeOoBaHus pabodeii IporpaMMel.

MO0O>XHO MOATOTOBUTH CBOM KOHCHEKT OTBETOB IO PacCMaTPUBAEMOM TeMaTHKE, MOATOTOBUTH TE3UCHI IS
BBICTYIUICHUH 110 BCEM Y4€OHBIM BOIPOCaM, BRBIHOCHMBIM Ha 3aHsTHe. CleyeT MpoIyMaTh MPUMEPHI C LETbI0
obecriedeHus TECHOW CBSI3M HW3y4aeMOW TEOpPHH C pPEeaTbHON MPakTHKOW. MOXKHO MOTIOJHHUTH CITHCOK
peKOMeHHOBaHHOﬁ JIUTEPATypPbl COBPEMCHHBIMU HCTOYHHUKaAMU, HE peaCTaBJICHHBIMHA B CIIMCKC
PEKOMEHIOBaHHOU JTUTEPATYPHI.

1.3 Mertoanyeckne peKOMeHIANUN K CAMOCTOSITEJIbHOI padoTe

CamocrosTenbHas paboTa — IIaHupyeMas yaeOHas, yaeOHO-uCCIeI0BaTeIhCKasl, HAyIHO-MCCIIeIOBATEIbCKAs
paboTa CTyIeHTOB, BHINOIHIEMas BO BHEAYAUTOPHOE BPEeMsI TIO 33IaHUI0 M IIPU METOJANYECKOM PYyKOBOJICTBE
npenojasarens, Ho 0e3 ero HEmOCPeACTBEHHOTO ydyacTusi (IIPH YaCTHYHOM HEMOCPEICTBEHHOM YYaCTHH
NpenojaBatelis, OCTABISIOIIEM BEAYIIYIO POJb 32 PaOOTOM CTYICHTOB).

CamocTosTenbHas padota cryneHToB (nainee — CPC) B BY3e siBisieTcss BaXXKHBIM BHIIOM yUeOHON U HayYHOH
nesitenbHOCTH cryneHTa. CPC urpaer 3HaUNTENBHYIO POJIb B PEUTHHIOBOM TeXHOJOrHU o0y4yeHus. O0yyeHne




B BY3e Brimouaer B ce0s 1B, MPAKTUUYECKU OAMHAKOBBIE 10 00BEMY WM B3aUMOBJIMSHHUIO YacTH — Ipolecca
o0ydenus u mporecca camoodyderus. Iloaromy CPC pomknaa ctath 3¢Q¢GEKTHBHOW W IIeICHAIIPaBICHHON
paboToii cTyAeHTa.

K coBpeMeHHOMY CTIEIIUANTICTY OOMIECTBO MPEABSIBISIET JOCTATOYHO IUPOKUH ITepeyeHb TpeOOBaHHMA, Cpeu
KOTOPBIX HEMAJIOBaKHOE 3HAUEHNE MMEET HAJIMYKE Y BBITYCKHUKOB OIPENEICHHBIX CIIOCOOHOCTEH M yMEHUS
CaMOCTOSITETIbHO 00BIBaTh 3HAHMA W3 PA3NUYHBIX HCTOYHHKOB, CHCTEMAaTHU3UPOBATh IOJYYEHHYIO
WH(POpPMAIINIO, NaBaTh OIEHKY KOHKPETHOW cuTyanud. DOOpMHpOBaHHWE TaKOTO YMEHHS MPOWCXOIUT B
TEYCHHE BCETo Iepuona OOydeHHs dYepe3 ydacTHe CTYIACHTOB B NPAKTHYECKUX 3aHATHIX, BBITIOJIHEHHE
KOHTPOJIbHBIX 33/IaHUH U TECTOB, HANMCAaHNE KYPCOBBIX U BBIMYCKHBIX KBaTH(PUKAIUOHHBIX pabdoT. IIpu 3Tom
CPC urpaer pemaroniyro poib B X0e Bcero yueOHOTo mpoiiecca.

B mporecce camocTosTensHOM paOOTHI CTYACHT MPHOOPETAeT HABBIKM CAaMOOPTAaHU3AINH, CAMOKOHTPOJIA,
caMOyNpaBleHHs, caMOpe(IIeKCHU ¥ CTAHOBHUTCS AaKTHUBHBIM CaMOCTOSTENBHBIM CyOBEKTOM yYeOHOH
JIeSITeTHHOCTH.

DopMBI CaMOCTOSTEIIEHON pabOTHI CTYIEHTOB pa3HO0Opa3Hbl. OHU BKIIIOUAIOT B cEOSI:

- W3y4YeHre y4eOHOW, HAyYHOH W METOAMYECKOW JHUTEpaTypbl, MAaTEPHAIOB NEPHOAMYECKUX H3JAHUH C
MPUBJICYCHUEM OJIIEKTPOHHBIX CpPEACTB OQHUIUAIBHOW, CTATUCTUYECKOH, MEPUOIMYECKOW M HayYHOH
nH(pOpMAIINH;

- IOATOTOBKY JTOKJIA0B U pedepaToB, HAMMCAHNE KYPCOBBIX U BBITYCKHBIX KBAIM()UKAMOHHBIX PadoT;

- yuactue B paboTe cTyIeHUECKIX KOH(PEpEHIINH, KOMIICKCHBIX HAYYHBIX UCCIIEIOBAHUSIX.
CamocrosiTenpHast paboTa MprodIIaeT CTYJACHTOB K HAYYHOMY TBOPUYECTBY, IOMCKY M PEIICHHUIO aKTyallbHBIX
COBpPEMEHHBIX MTPOOIIEM.

OCHOBHOH (hOopMOH CaMOCTOSATEIBHONH pPa0OThI CTYJICHTAa SBISACTCS HM3YYCHHE KOHCICKTa JISKIUH, HX
JIOTIOJIHEHUE, PEKOMEHJOBAaHHOW JIMTEpaTyphl, akTUBHOE YYacTHe Ha NPAKTUYECKHMX M CEMHHAPCKUX
3aHATUSAX.

YreHue yueOHMKA

N3zyuas matepuan no y4eOHUKY, CIEAyeT NEPEXOIUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO IOCI]E MPABUIBHOTO
NOHUMAaHUS TPEIbIAYIIero, Mpou3BoAs Ha OyMare BCEe BBIYHMCICHUS (B TOM 4YHCIE€ U T€, KOTOPbIE paiu
KpaTKOCTH OIMYIICHHI B y4eOHHMKE) M BBITTOJIHSS HMEIOIIUECS B yUYEOHUKE YEPTEHKH.

Oco0oe BHMMaHUE cileAyeT oOpallaTh Ha ONPENEeNICHHE OCHOBHBIX MOHATHH. CTYIEHT NOJKEH MOApOoOHO
pa3dupare IpUMEpBI, KOTOpPBIC TMOSCHSIOT TaKWe OIpPEIeNICHHs, U YMETh CTPOUTh aHAJOTHYHBIE MPUMEPHI
CaMOCTOSITENBHO.

HeoOxoauMo TOMHHTB, YTO KaxJas TeopeMa COCTOMT U3 NPEANONIOKEHUH M yTBepKIOeHus. Bce
NPEATNOJIOKEHNS JOJDKHBI 0053aTeNIbHO HCIIONB30BAaThCS B AOKazaTenbcTBE. HykHO m0OMBaTBHCA TOYHOTO
NPEICTaBICHUs] O TOM, B KaKOM MECTE JI0Ka3aTelbCTBA MCIOJIB30BAHO KAXKIOE€ IPEAINOJIOKEHUE TEOPEMBI.
[Tone3Ho cocTaBIATH CXEMBI JI0KA3aTENbCTB CIOKHBIX TeopeM. lIpaBUiIbHOMY MOHMMAaHHIO MHOTHX TEOpeM
MoMoraetr pa30op NMPUMEPOB MAaTEMAaTHUYECKUX OOBEKTOB, OONAAAIONIMX M HE 00JaJaroluX CBOWCTBAaMH,
YKa3aHHBIMHU B TIPEINOI0KEHUIX U YTBEPKACHUSIX TEOPEM.

IIpy n3ydeHun Martepuana MO y4eOHHKY IOJIE3HO BECTH KOHCIIEKT, B KOTOPBI PEKOMEHAYETCsl BIIMCHIBATDH
omnpeneneHus, GOpMyIMPOBKU TeopeM, GOpMyJIbl, ypaBHEHHUS U T. 1. Ha momsix KoHcIekTa cienyer oTMedaTh
BOTIPOCHI, BBIZICTIEHHBIE CTYACHTOM JUIS MOTyYeHHs MIChbMEHHON MIIM YCTHOW KOHCYJIBTALMHU TPENoaBaTes.
IMuceMenHOE oopmiteHHEe pabOThl CTyIEHTa UMEET UCKITFOUUTEIbHO BAXKHOE 3HAYCHHUE. 3aIiCH B KOHCIIEKTE
JIOJKHBI OBITh CAETaHbl YHCTO, aKKypaTHO M PACIOJIOXKEHBI B OMpEeeHHOM IMOpsAaKe. Xopolee BHEIIHEee
odopMiIeHHEe KOHCIIEKTa [0 W3yYEHHOMY MaTepually He TOJbKO MPUYYHUT CTYACHTa K HEOOXOAMMOMY B
pa0oTe MOPsiAKY, HO W TO3BOJHUT €My H30€XaTh MHOTOYHMCICHHBIX OIIMOOK, KOTOpbIE HPOHUCXOAAT H3-3a
HeOpeXHBIX, OeCITOPATOIHBIX 3aMHCcei.

BeiBOzbI, IOTy4€HHBIE B BUAE (QOPMYJI, PEKOMEHIYETCS B KOHCIIEKTE ITOAYEPKUBATh WM OOBOAUTH PAMKOM,
YTOOBI MPH MEPEYUTHIBAHUH KOHCIIEKTAa OHH BBIACIAINCH U JIydIle 3aloMHHAIUCH. OMBIT MOKa3bIBaET, YTO
MHOTHM CTYyJ€HTaM TIOMOraeT B paboTe cocTaBlIeHHE JIUCTa, COACPIKAIIEro BakKHEHIIMe 1 Hanboiee 4acTo
ynotpebisiemMble GopMynbl Kypca. Takod JHMCT HE TOJNBKO IOMOTaeT 3allOMHHUTH (DOPMYJBI, HO U MOXKET
CILy>KUTb [TOCTOSSHHBIM CIIPABOYHUKOM JJIsI CTYZCHTA.

CamonpoBepka

IMocne w3ydeHHsT OIpENENICHHOW TeMbl 10 Y4YeOHWKY M PEHIeHUS JIOCTATOYHOIO KOJMYECTBa
COOTBETCTBYIOUIUX 3ajJlad CTYIEHTY PEKOMEHJyeTCs BOCIPOM3BECTH IO MaMSATH OIpPECICHUS, BBIBOJbI
¢dopmyn, GOpMYNTHPOBKH M JOKa3aTelbCcTBA TeopeM. Bompochl sl caMONpOBEpKH, NPUBEICHHBIE B
HACTOSIILIEM IT0COOMH, AAaHBI C LIENbIO IIOMOYb CTYJICHTY B IOBTOPCHMH, 3aKPETJICHUU U IPOBEPKE NPOYHOCTH
YCBOGHHS W3YyYEHHOTo Marepuana. B ciydae HEoOXOAMMOCTH HAJO elle pa3 BHUMATEIHLHO Pa3o0parThecs B
MaTepuaie yueOHUKa, peUIUTh psf 3a1ad.

WNHorga HemocTaToOuyHOCTh YCBOGHHS TOTO WM HWHOTO BOIPOCAa BBIICHSETCA TOJNBKO TPU H3YYEHHHU
JlabHeNIero MaTepuana. B 3Tom ciyuyae Hazio BEpHYThCS Ha3al U TOBTOPUTH IJIOX0 YCBOEHHBIH pa3fel.



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.

1.8MeToanuyeckne peKOMEHAALMHU 10 BbINOJHEHUIO KOHTPOJIbHBIX PadoT

KoHTposbHBIe pabOThl MO JaHHOW IHMCIMIUIMHE BBIMOJHAIOTCSA B OTACIBHBIX TETPAIAX IS KOHTPOJIbHBIX
paboT WM Ha OTICIBHBIX JIUCTAX, KOTOPBIX XPAHATCS y MPEMOAABATENS; B HUX jK€ 00YUYarOIHIACS BBITOIHSIET
paboTy Haj IOMYyIICHHBIMUA ONIMOKaMH B Cllydae€ HEYIOBJIETBOPUTEIBHOTO BBITIOHEHHS KOHTPOJIBHOM
paboThI WK TOTIOHUTEIBHOE 3a[aHue TS AOMyCKa K mepecaade KOHTPOIbHOU paboTHI.

KonrtponbHas paboTa CuuTaeTCs 3aUTEHHO, €CITH MPAaBUIBHO BHITIONHEHO He MeHee 60% 3a1anuii.

3agaHus KOHTPOJIBHOM PabOThI BBITONHAIOTCS aKKYPaTHO, MOCIEA0BATENBHO, 000CHOBAHNE PEIIIEHUS U OTBET
00s3aTeIBHBI B KAXKIOM 3aJaHHH.

ITpu HamucaHuu paboThl MOYKHO MCITOB30BATh YSPHOBHK.

ITpy BBITOJHEHWH KOHTPOJIBHBEIX PabOT HE HNOIYCKAETCS MCIIONb30BaHNE MOOWMIBHBIX YCTPOMCTB, TaKeTOB,
KaJBKYJIATOPOB, Y4eOHOM TUTEPATYPHI.

1.9 Meroguyeckne peKOMEHAANHU 110 MOATOTOBKE K CAa4e 3a4eTa

3adeT OCYLIECTBISIETCSI B paMKax 3aBEPIICHUS] W3YUYCHUS NUCLUIUIUHBI U TO3BOJIAET ONPEIECIUTh KaueCTBO
YCBOCHUS U3yYEHHOT0 MaTeprala, a TAakKe cTeleHb CPOPMHUPOBAHHOCTH KOMIETEHITUH.
CryneHTsl 00s3aHBI CHaBaTh 3a4eT B CTPOTOM COOTBETCTBHH C YTBEP)KIACHHBIMH Y4YeOHBIMH IUIaHAMH,
pa3paboTaHHBIMHU COTIIACHO 00pa30BaTeIHHBIM CTaHAPTaM BBICIIET0 00pa30BaHU.
[lo maHHON AMCUMIUIMHE 3a4eT MPUHUMAETCS MO MPAKTUYECKOM YacTh Kypca. 3aJaHus, MpeajaracMmble Ha
3a4eTe, COOTBETCTBYIOT OILEHOYHBIM CPEICTBAM U TPOMEKYTOYHOW AaTTeCTalld OO0YYaroIuXcsl IO
TIpEeIMETY.
CryneHT 00s13aH He TOJBEKO MPEACTaBUTh MPABUILHO BBHITOJTHEHHBIC 3aJaHuUs, HO U 3alTUTUTH CBOE PEIICHHE.
[IperogaBarento mpeaoCTaBISIETCS MPABO 33/1aBaTh CTYACHTAM BOIIPOCHI IO PEIICHUIO 3aJaHHi TPAKTHYECKOH
YacTH C TENbI0 BBIABICHHS TITyOWHBI TTOHWMaHH H3yYEeHHOTO MaTephalia W CTETIeHH CaMOCTOSTETHhHOCTH
BBIIIOJIHEHUS 3aJaHUH.
[Ipu siBKe Ha 3aYeT CTYACHTHI O0S3aHBI UMETh MPH ce0E 3aUETHYI0 KHIIKKY, KOTOPYIO OHH HPEIbSBIISIOT
MIPETNoIaBaTEeNIo B HAYaJIe 3a4ueTa.
PexomenmyeTcs mpy MOATOTOBKE K 3a4€Ty OMUPATHCS HA CICAYIONTNH TUTaH:

1. TIoBTOPHUTH TEOPETHUECKYIO YaCTh Kypca.

2. Tlocne paboThl HaJ TeOpUEi HEOOXOIUMO OTBETUThH HAa BOIPOCHI JIJISi CAMOKOHTPOJISL.

3. IloBTOpHUTH METOMBI, CITOCOOBI M TIPUEMBI PEIISHHS 33a[a4 TI0 BCEM TeMaM Kypca, ONUpasch Ha 3aJaHus,

KOTOPBIE PEIAIACh Ha MTPAKTHICCKUX 3aHATUAX U MIPEAJIaTAIACH TSI CAMOCTOSTEIIbHON paOOTHI.
4. PemuTs THIOBLIE 3aJaHU 110 JAHHOU TEME.

II. IInanbl NPAKTHYECKUX 3AHATHI

Tema 1. OcHOBHBIEC MeTOABI pellIeHNUs 32124 ¢ MapaMeTpaMH

Ilnan:

1. Twumel 3a1a4 ¢ TapaMeTpamu.

2. TlapameTp M MOWCK PELICHUH ypaBHEHUH, HEPABEHCTB M UX CHCTEM (BETBIICHHE).
3. AHanUTHYECKUI METOJ pelleHus 3a1ad ¢ apaMeTpaMH.

4. T'eomeTpHUYECKHIA METOJ PEIICHMS 3a1a4 C TTapaMeTpaMHu.

5. Merop pelieHnst OTHOCUTENIBHO apaMeTpa.

Jluteparypa: [1, c. 12-20, 184-252, 441-466]; [2, c. 5-17, 416-497]; [3, c. 70-84]; [4].

Bonpocsl Aj CaMOKOHTPOJISA:

Nk =

Urto Takoe mapamerp?

KaxoBblI cymiecTBeHHBIE TIPU3HAKY TTapaMeTpa’?

Kakue cymecTBy0T METO/IbI PEHICHHS TMHEWHBIX ¥ KBaIPATHBIX YPAaBHEHUI U HEPABESHCTB C MapaMeTpaMu’?
B 4eM cyTh rpadrueckoro MeTo/ia pelieHus 3a1a4 ¢ mapaMeTpamu?

Yro Takoe 3a/1a4a ¢ mapameTpom?

IIpumep keiic-3axaHust A1 KOJUIEKTHBHOIO PeLLIEHUSI:

3ajaua. Jlano ypasrenue |[x+3|+|x—1|=a

I momzanaya. Ilpu kakux 3HAYCHUAX MApaMeTpa ypaBHEHUE HE UMEET PELICHUH?



II mog3anaua. [1pu kakux 3HaYECHUSX MapaMeTpa YpaBHEHUE UMEET OJHO pelieHue?
III mom3amada. I1pu kakuX 3HAUCHUAX ITapaMeTpa YpaBHEHUE UMEET JIBA PEIICHUS?
IV nmomzanaga. [1pu kakux 3HAYEHUSAX MTapaMeTpa ypaBHEHHE NMeeT OECKOHEUHOE MHOXKECTBO PEIIeHH?

3agaHus I cCaMOCTOSITEILHOM padoThI:

p-1

. Janbl nBa ypaBHEHHS: 2\/(6p ~70)x+5p—42=p—-1-4x u |1+27"° | =28-3x. 3HaueHue mapamerpa

p #15 BuiOGupaercs Tak, YTO MPU YMHOMKEHMH YMCIa PA3IMYHBIX KOPHEH IEPBOTO YpaBHEHHS HA UYHCIIO
pasnMYHBIX KOPHEH BTOpOro ypaHenms momyuaercs uucno 0,25(p —7). Pemmte BTOpOE ypaBHEHHE IpH
KaXI0M 3HAUEHHH TTAPaMETPa, BLIOPAHHOM TaKKM 00pa3oM.

2 5x°+QGBp-Dx+14

. JaHbl 1Ba ypaBHEHMS 10g3(x\/p+11)=6p—1—12x u xX+—= . 3HaueHue

X x(6—p)
napaMerpa / BbIOupaercs Tak, 4yro p + 11>0, p# 6 ¥ 4HCIO pa3NMUHBIX KOPHEH TepBOro ypaBHEHHS

paBHO cymMe uncia 4 — P W umcia pa3IMYHBIX KOpHEil BTOPOTo ypaBHeHHs. Pemmte neppoe ypaBHEHHE MpH
Ka)XJIOM 3HAUYEHHH NIapameTpa, BHIOPAHHOM TaKHM 00pa3oM.

Tema 2. /IuHeliHble YpaBHEHUSsI, HEPABEHCTBA U UX CUCTEMBbI

ILnan:

1. AJropuTM pelieHus JIMHEHHBIX YpaBHEHUH ¢ TapaMeTpoM.

2. PemieHue TMHEHHBIX YpaBHEHUN C TApaMETPOM.

3. Pemenue TMHEHHBIX HEPABEHCTB C TTAPaMETPOM.

4. TlapameTp U KOIMYECTBO PEUICHUN CUCTEMbI TMHEWHBIX YPaBHEHHN.
5. Pemienue cucreM IMHEHHBIX YpaBHEHUH ¢ TapaMeTpOM.

6. Pemenue cuctem JIMHEHHBIX HEPABEHCTB C MapaMeTpOM.

Jurepatypa: [1, c. 20-29, 39-43, 184-252]; [2, c. 5-17]; [3, c. 37-41, 70-84]; [4].

BOl'lpOCLI AJA CAMOKOHTPOJIA:

Sk L -

UYro Takoe 3aaaya ¢ napaMmeTpom?

Kakue HepaBeHCTBaA Ha3BIBAIOTCA HEPABEHCTBAMH IEPBOH CTENEHU C OJHUM HEU3BECTHBIM?

Kaxoe HepaBeHCTBO Ha3bIBACTCS JIMHEHHBIM HEPABEHCTBOM C OJJHIM HEM3BECTHBIM, COIEPIKAIIUM IapameTp?
Kakwue cymecTBytoT METOIbI peLIeHHsI TMHEWHBIX YPaBHEHUI U HEPABEHCTB ¢ NapaMeTpaMu’?

B 4eM cyTb rpaduuecKoro MeToa peleHus 3a1au ¢ napaMeTpamMmu?

Yro 3HAYUT HCCIIEAOBATh ypaBHEHUE?

IIpumep keiic-3agaHus 1Is1 KOJJIEKTHBHOTO PellleHus:

3agaua. OnpenenuTs YUCiIO PELIeHUH ypaBHEHU ‘x + 2‘ =ax+1 B 3aBUCMMOCTH OT 3HaUEHUs TTapameTpa d .

I monmzanaya. PemuTh 3aqauy aHaTUTHIECKUM CITOCOOOM.
IT nonzagaua. PemuTh 3aady ¢ MCNOJIB30BAHUEM KOOPAMHATHOMN IIIOCKOCTH (X; a ) .

III momx3amgada. PemmuTh 3aqaqy reOMETPHIECKIM CIIOCOO0M (TIOBOPOT TIPSIMOA ).

332]3HHH IJIsL CaMOCTOSITEIbHOM paGOTBI:

1.

2.
3.

[Ipu kakux 3Ha4YEHUSAX MapameTpa d ypaBHEHHE X —d = H2)C’ - 1‘ UMEET POBHO TPH KOPHSL.

I[Tpu KaXx10M 3HAYCHHUHU MapaMeTpa d peumnte ypaBHenue ax—6 =2a—3x.
Haiitu Bce 3HaueHus mapameTrpa d, NMpPH KaXIOM M3 KOTOPBIX YMCIO 7 SBISETCA €AMHCTBEHHBIM KOPHEM

ypaBHeHus x —7 = ax—7a’

2
PeumnTh ypaBHEHHE (a - 1) x=a+l.
Pernts HepaBeHCTBO ax > 1.

Penmnth HEPABEHCTBO (m - l)x <S5m.

Tema 3. KBagpaTHble ypaBHeHUsI
Ilnan:

1.
2.
3.

CBOICTBO KBaJIpaTHOTO TPEXWIEHA.
ANTopUTMHUYECKOE MPEANNCAHNE PEIICHUS KBAJAPATHBIX YPaBHEHUH C TapaMeTpoM.
IIpumenenue TeopeMsl Buera npu pemeHny KBaApaTHEIX YPaBHEHUH ¢ TapaMETPOM.



4. PacnonoxeHre KOpHeH KBaApaTUIHON (YHKIMN OTHOCHTEJIBHO 3aaHHON TOUKH.

3agauu, CBOAAIIMECS K UCCIIEIOBAHUIO PACIIONIOKEHNS KOPHEH KBaApaTUIHON (DyHKINH.

6. PemeHve KBaJgpaTHBIX YpaBHEHHUH C MapaMeTpoM MepBoro tumna (“Isis KaXJoro 3HaueHHs rmapamerpa HaWTH
BCE PEILCHHS ypaBHEHUS ).

7. Pemenne KBaJipaTHBIX YpaBHEHUH BTOPOTO THUMA (‘‘HAWTH BCe 3HAYCHHS MapaMeTpa MPH Ka)XIOM U3 KOTOPHIX
ypaBHEHHE YIOBIETBOPSIET 3aJaHHBIM YCIOBHAM ).

Jluteparypa: [1, c. 29-39, 184-252]; [2, c. 17-49]; [3, c. 41-62, 70-84]; [4].

9]

Bomnpocsl Aj cCaMOKOHTPOJIS:

B yem cyTh METOZIOB pelIeHus palliOHAIBHBIX MTAPAMETPUUECKUX YPAaBHEHUH BBICIINX CTENEHEH?

. HaliTe onpeaeneHue KBaJIpaTHOTO TpEXUJICHA.

[Tepeuncnure cBOMCTBA KBaAPATHOTO TPEXUJICHA.

Kak BrusieT 3HaK crapiero ko3 QuireHTa Ha pacIoyiokeHue rpaduka KBaApaTHIHONW (QyHKITHH?

. Kak Benmer cebs rpaduk KkBagpaTHIHOW QYHKINHU MIPHU PAa3TUYHBIX KOMOMHANAAX cTapiiero kodddunrenTta u
JTUCKpUMHHAHTa?

6. [IpuBenuTe anroOpuUTM pPEIICHUS KBaIPATHBIX YPABHCHUN C ITAPAMETPOM.

DB B~ WK -

Ilpumep keiic-3axanust A1 KOJUIEKTHBHOTO PelIeHHUsI:
2
3amayva. [lpn kakux d Bce KOPHH ypaBHEHUS (x - a) = @ PACIIOJIOKEHBI HA OTPE3Ke (—2; 6] ?

— I nonzagaua. [Ipu kakoM ycioBUM ypaBHEHHE UMEET JIEHCTBUTEIbHBIE KOPHU?
— Il nomzanaua. ITocTpouTh reOMETPUUECKYIO MOJIEb 3a/1a4UH.
— 1II mom3anada. 3anuimunTe HEOOXOIUMBIE YCIOBHUS IJIs1 KOpHEH YpaBHEHUS.

3agaHus 11 cCaMOCTOSITEILHOI padoThI:

a+19

o 2

1. Haiigure Bce 3Ha4YeHust @, MPU KAKIOM M3 KOTOPBIX ypaBHenue X —S5x+10 :—2 HMeEET POBHO IBa
x+

Koprst Ha orpeske [—1;2,5].
2. HaiijuTe Bee MONOKHUTENBHBIE 3HAYEHHS ¢, IPU KAXKIOM M3 KOTOPBIX CUCTEMA UMEET €IMHCTBEHHOE PENICHHE
{(le —-5)2+(y—4):=9
(x+2)2+v2 = a?

2 2
3. OnpenenuThb, NpU KakUX 3HaUYeHHus: d 00a KOpHS ypaBHeHus X~ +2 (a - 4) x+a” +6a=0 nonoxuTensHbI.

Tema 4. KBaapaTHble HepaBeHCTBA

ILnan:

1. Pemenne KBaJpaTHBIX HEPABEHCTB C TApaMEeTPOM MEPBOTO THUIIA.
2. Pemenne kBaIpaTHBIX HEPABEHCTB C MTAPaMETPOM BTOPOTO THIIA.
3. Pemenne kBagpaTHBIX HEPABEHCTB C MOIYJIEM H MTApaMETPOM.
Jluteparypa: [1, c. 43-58]; [2, c. 17-49]; [3, c. 70-84]; [4].

Bonpocsl AJ cCaMOKOHTPOJISA:

Kakue HepaBeHCTBa Ha3bIBAIOTCA HEPABEHCTBAMU IEPBOH CTENEHU C OJHUM HEU3BECTHBIM?
B gem cyTh METOIOB pelIEHUs CHCTEM YpaBHEHHI U HEPABEHCTB C TTapaMeTpaMu’?

B yem cyThb pemieHus KBaJpaTHBIX HEPABEHCTB C ITapaMeTPOM MEPBOTo THIa?

B yem cyThb pemieHus KBaapaTHBIX HEPABEHCTB C MMapaMeTPOM BTOPOTo THIa?
[lepeuncauTe METOBI pELICHHS KBaIpaTHbIX HEPABEHCTB C MOAYJIEM U IapaMeTpoM?

kv

HpnMep Keﬁc-saua}mﬂ AJISI KOJVIEKTUBHOI'O PEIICHUSA

3asaua. [IpuBeUTE aNrOpUTM pellieHus HepaBeHcTBa K (a ) x>b (a) .
2 2
— I mon3amava. Pemnth MeTomoM MHTEPBAJIOB HEPABEHCTBO X~ + 2 (Cl - 1) x+d4-a-a =20,

— 1l mopzanayva. [Tpu kakux d HEpaBEHCTBO (x —da ) (x - 2) <0 umeer eMHCTBEHHOE petienue?

— I nom3amaua. Ilpu kakux d HepaBeHcTBO 2X +a > () sBnsercs cinencTBueM HepaBenctsa X +1—3a>0?
— IV nomzanaua. Pemuts HepaBeHCTBO X + ax + 1 > (), pACCMOTpPEB BCe BO3MOKHBIE 3HAUeHHUs napameTpa < .

— V nomzanava. J[iis Kakux K HepaBEHCTBO (k - 1)x2 -2 (k + 1) X+k—3<0 ppmonusercs pu Jr06om X ?



3agaHus I CaMOCTOSITEIbHOI padoThI:

1.

2
3
4,
5

1
PemmTs METOIOM HHTEPBAJIOB HEPABEHCTBO —§x2 +3ax—6a’ -12<0.

Pemmth HEpaBEHCTBO +/x > | —x aIreOpandecKuM U T€OMETPUUECKUM METOAaMHU
2 2, .2

[pu kakux d HepaBeHCTBO 3XY —4x”~ < a(x +y ) UMEET peleHus?

[Tpu KaKuXx @ HEPABEHCTBO /] — x> > g — x MUMeeT perieHus?

. . 2
IIpu xakux 3Ha4eHUAX d MHOMKECTBO PELICHUII HepaBeHCTBa X ()c - 4) +a ( a+ 4) (Cl + 1) COIEPIKUT

He OoJiee YeThIpeX IENbIX 3HaUeHnH X ?

Tema 5. AHaTUTHYeCKHe M TeOMeTpHYecKHe MPHeMbl pellleHHs 3a1a4 ¢ apaMeTpaMu

Inan:

1. Hcnonws3oBaHue rpaduueckux WLTIOCTPAITi B 3a/1a4ax ¢ apaMeTpaMHu.

2. Hcmonbs3oBaHUE OTPaHUYEHHOCTH (DYHKIUH, BXOASAIIMX B JIEBYIO M IPABYIO YaCTH YPAaBHEHUH H HEPABEHCTB.
3. Hcnonp3oBaHHE CUMMETPHH aHATUTHYECKUX BBIPAKEHUI.

4. PenieHue TPUrOHOMETPUUYECKUX YPABHEHUN, HEPABEHCTB C MTAPaMETPOM.

5. Pemenue nmorapupMuyecKux ypaBHEHH, HEPABEHCTB C MapaMeTPOM.

6. Pemenue 3amau Ha HaxoXAEHHE 00NACTH ONpeaesicHHus QYHKLIUH C TTapaMETPOM.

Jlntepatypa: [1, c. 59-153, 184-441]; [2, c. 49-123, 221-259]; [3, c. 70-84]; [4].
Bomnpocsl AJis cCAMOKOHTPOJIA:

1.

2.
3.
4

B 4em cyTh METOZIOB pEIIEHU NPPALMOHAIBHBIX TApAMETPUUECKUX YPaBHEHUIN U HEPABEHCTB?
B 1yem cyTh METOMIOB pemIeHust TPAaHCIICHICHTHBIX TapaMeTPUIeCKNX YpaBHEHHH U HEPAaBEHCTB?
Iepeunciute 0cOOEHHOCTU aHATUTUYECKOrO IIpUEMa PELIECHHs 3aJa4 ¢ IapaMeTpaMu.
[lepeunciute 0COOEHHOCTH TE€OMETPUUECKOTO IPUEMa PELICHHU 3a1a4 C apaMeTpaMu.

IIpumep keiic-3agaHus 1Sl KOJJIEKTUBHOTO pellleHus :
3amava. M3yunure TeopeTHdecKHil Marepuana MO WHTETpalliy aHAINTHYECKOIO M TEOMETPHUYECKOTO METOAOB
pelIeHrs TapaMeTPUIEeCKUX YPaBHEHU W HEPaBEHCTB.

I mom3anava. Haiiure Bce 3HaUeHMs mapameTpa K , IpH KOTOPEIX ypaBHeHHE Sin (\/; +Vk—x ) =0 umeer
CEMb PEILICHUII.

I1 mom3anaya. Halinure Bce 3HaueHwus mapaMerpa K , Ipu KOTOPBIX ypaBHeHHe COSVX + COS(\/k —-X ) =0
HMEET IIATh PELICHUI.

111 mom3amayga. Ilpy Kakux 3HAaUeHHS MapameTpa K ypaBHEHHE ’x -2k ‘ + ‘4)6 +k | =27 nuMeer eMHCTBEHHOE

perieHue?

3agaHus 11 CaMOCTOSITEILHOI padoThI:

1.

2.

3.

Haiinute Bce 3HaueHus mapameTpa d, TpU  KaXIOM M3 KOTOPbIX BCE€ KOPHU YpaBHEHHA

a(3x2 + 5a2) = x(9a2 — x2) SBISIOTCS PELICHISIMK HepaBeHcTa 10Z | (6,8x + 1,96) >1.
(log2 x+3\/5-logx 2—5)—

—(2sinm—3)

<0

HaﬁﬂHTe BCE€ 3Ha4YeHus 4, IIpU KAXJO0M M3 KOTOPBIX HEPABCHCTBO

HE UMEET peLIeHU.
HaliguTe Bce 3HaYeHUs IapaMeTpa a, IIPHU KakJI0M U3 KOTOPBIX YpaBHEHUE

3 f . o
10g3 (ax ta ) -2 10g3 x+1= 10g3 X uMeeT XOTs Obl OJIMH JeHCTBUTEIBHBIN KOPEHb.
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