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I. Metoguyeckue peKOMeHIalUU

1.1 Meroauyeckue peKOMeHIAMH 10 OPraHu3anuud padoThbl CTYAEHTOB BO BpeMsi MNPOBeIeHHS
JIEKIIMOHHBIX 3aHATHIA

B xoze nexuuii mpernojaBarenb M3NAraeT M Pa3bsCHAECT OCHOBHbBIE, HAHOOJECE CIIOKHBIE MOHSATHS TEMBI, a
TaKXXe CBSI3aHHBIC C Hel TEOpETHYECKUE M MPAKTHIECKUE MPOOIIEMBL, JaeT PEKOMEH AN JJIsl TPAKTHIECKOTO
3aHATHA U YKa3aHWS AJIs1 BBIIOJIHEHHUS CaMOCTOSITEIbHON PaOOTHI.

B xoe MeKIMOHHBIX 3aHATUI 00ydaromemMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE y4eOHOTO MaTepHaa.
OO0pamath BHUMaHUE Ha KaTeropuH, (opMyIMPOBKH, PACKPHIBAIOIIUE COACPKAHNE U3yUaeMOW JUCLUILTUHEI,
Hay4YHBIE BBIBOJBI M MPAKTUUECKHE PEKOMEH/IAIINH, [TOJIOKUTENBHBIA OMBIT B OPATOPCKOM HCKYCCTBE.
KenatenbHO ocTaBUTH B PabO4YMX KOHCIEKTaxX IIOJA, HAa KOTOPBIX JejaTh ITOMETKH, IOAYEPKUBAIOIIUE
0co0yI0 BaXKHOCTb TE€X MWJIM UHBIX TEOPETHUECKUX IIONOKEHUH. PekomMeHayeTcsi aKTUBHO 3a/1aBaTh
MIPETIOAABATENI0 YTOYHSAIOIUE BONPOCHl C IENIBI0 YSACHEHUS TEOPETHUYECKUX IOJOKEHUH, pa3perieHus
CIIOPHBIX CUTYaLUH.

1.2 MeToun'{ecm/le PCKOMEHIAUMH 110 NOAT0TOBKE K MNPAKTHYCCKUM 3aHATHUAM

Ha mnpaxkThueckoM 3aHATHM CTYIEHTHI pEUIaloT 3afauyd IOJ PYKOBOACTBOM Ipenopaasarens. CemMuHap
MPOBOJMTCS IO Y3JIOBBIM M HanOoJiee CIIOKHBIM BOIpocaM (TeMaM, pas3zienaM) yaeOHOW IporpaMMBbl.
[IpakTrueckue 3aHATHA MOCBSIIEHBI U3yUYEHUIO HanOoJee BAKHBIX TeM ydeOHOW AucuuIuinHbl. OHU CIyKaT
JUTSL 3aKpETUICHNS] N3yUYEeHHOTO MaTepuala, pa3BUTHs YMEHUI 1 HaBBIKOB MOJITOTOBKHU JOKJIAI0B, COOOIICHUH,
NpUOOPETEHUsI OMbITa YCTHBIX MyOJMMYHBIX BBICTYIUIEHHH, BEICHUS AMCKYCCUH, apTyMEHTALUN W 3alUThI
BBIIBUTAEMBIX MOJIOKEHHM, a TaKXkKe Ul KOHTPOJS NMPENOoAaBaTeIeM CTENEHN MOATOTOBIEHHOCTH CTYACHTOB
10 U3y4aeMOH JUCLUILINHE.

B xoz1e moAroTOBKY K MPAKTUYECKUM 3aHATHAM CIEAYET U3yUUTh OCHOBHYIO U JJOTIOJHUTENIBHYIO JTUTEPATYDPY,
Y4ecTh peKOMEH/IAIIUH MPEeTIoAaBaTess U TpeOoBaHUS paboUeil MPOrpaMMBL.

MOXHO HOATOTOBUTH CBOM KOHCIIEKT OTBETOB II0 PAacCMaTpUBAEMOM TEMAaTHKE, IOATOTOBUTH TE3UCHI IS
BBICTYIUICHHUH [0 BCEM y4eOHBIM BOIIPOCAaM, BBIHOCUMBIM Ha 3aHATHe. CleqyeT MpoayMaTh IPUMEpPHI C HENbI0
oOecriedeHus] TECHOW CBS3M M3Yy4aeMOH TEOpUH C pealbHOW MPakTUKOW. MOXKHO MJOMONHUTH CIHCOK
PEKOMEHJOBAHHOM JIUTEpaTypsl COBPEMEHHBIMH HMCTOYHUKAMH, HE IPEICTABICHHBIMA B  CIHCKE
PEKOMEHJOBaHHOM JIUTEPATyPHI.

1.3 MeTtoanyeckne peKOMEHJIAUM K CAMOCTOATEIbHOI padoTe

CamocrosrenbHas paboTta — IUTaHUpyeMasi yaeOHasl, y4eOHO-UCCIIeI0BaTeNIbCKas, HAYYHO-HUCCIIEI0BATEIBCKAS
paboTa CTYIEHTOB, BHIOJHIEMAas BO BHEAY JUTOPHOE BPEMs IO 3aJaHUIO M TIPH METOANYECKOM PYKOBOZICTBE
nperosaBarens, Ho 0e3 ero HeMmOCPEACTBEHHOrO y4JacTus (IPH YaCTHYHOM HENOCPEICTBEHHOM YYaCTHU
MpenojaBateis, OCTaBISIOIEM BEAYIIYIO POJIb 32 Pa0OTON CTYICHTOB).

CamocrositensHas pabota cryaeHToB (qanee — CPC) B BY3e sBnsercss BaXKHBIM BUIOM yueOHOW M Hay4IHOU
nesitenbHOCTH cryneHTa. CPC urpaer 3HaUMTENbHYIO POJIb B PEHTHHTOBOW TEXHOIOTUH 00yueHus. O0yueHue
B BY3e BrimowaeT B ce0st 1Be, MPAKTHUECKN OAMHAKOBBIE MO0 00BEMY W B3aMMOBIIMSHHIO YacTH — IIpolecca




o0Oyuenus: u mpouecca camooOyuenus. I[lostomy CPC nmomxna crath 3¢(eKTUBHON M LeneHanpaBleHHOM
paboToii cTyneHTa.

K coBpeMeHHOMY CrieLaIiCTy OOLIECTBO MPENbSBISAET JOCTATOUHO IIMPOKHUH IIepedyeHb TpeOOBaHUH, cpenu
KOTOPBIX HEMAJIOBA)KHOE 3HAUCHNE MMEET HAIMYUE y BBIIYCKHUKOB OIPEIEICHHBIX CIIOCOOHOCTE U yMEeHUs
CaMOCTOSITETTFHO NTOOBIBATh 3HAHWS W3 PA3IMYHBIX HCTOYHHKOB, CHCTEMATH3HPOBATh TOIYUCHHYIO
WHQOPMAIMIO, JaBaTh OLEHKY KOHKPETHOW cuTyauuu. DOpMHpPOBaHME TakOro YMEHHS MPOMCXOIWT B
TEUYEHHE BCEro Mepuoja OOy4YeHHsl 4epe3 ydyacThe CTYACHTOB B HPAKTHUCCKHX 3aHSATHAX, BBIIOJIHEHHUE
KOHTPOJIBHBIX 33/IaHUH U TECTOB, HANIMCAHNE KYPCOBBIX M BBITYCKHBIX KBaTH(PUKAIMOHHBIX pabot. [Ipu aTom
CPC urpaer pemaroniyto poib B X0/i¢ BCEro y4eOHOro mporecca.

B mponecce caMoCTOSITENTbHOM PabOTBl CTYACHT MpUOOpETaeT HABBIKM CAMOOPTaHH3alrd, CAMOKOHTPOJIS,
CaMOyIpaBJIeHUs, caMOpe(IeKCHH W CTAHOBUTCA AaKTHBHBIM CaMOCTOATENBHBIM CYyOBEKTOM yueOHOMH
JIeSITENIBHOCTH.

DOpMBI CaMOCTOSITETBHOM PabOTHI CTYyIEHTOB pa3Hoo0pa3Hel. OHU BKIIOYAIOT B ceOsl:

- U3y4yeHHE y4eOHOM, HayyHOH M METOOMYECKOH JIMTEPaTyphl, MaTepHaloOB IMEPUOIUYECKUX H3IaHHU C
MIPUBIICYCHNEM DJIEKTPOHHBIX CpPEACTB O(DHIMANBHOMN, CTAaTHCTUYECKOH, MEPUOINYECKOH W HAyIHOH
HHPOPMAIIH;

- IOJITOTOBKY JOKJIaJI0B U pedepaToB, HAMCAHUE KYPCOBBIX U BBIMTYCKHBIX KBATM(QHUKALUOHHBIX PadoT;

- yuacTue B padoTe CTyIeHUeCKUX KOH(epeHINH, KOMIUIEKCHBIX HAyYHBIX UCCIIEI0BAHUSIX.
CamocrosTensHast paboTa NpHOOLIaeT CTYJCHTOB K HAYYHOMY TBOPYECTBY, OMCKY M PEIICHHUIO aKTyaJbHBIX
COBPEMEHHBIX IPOOIEM.

OcHOBHO# (hOpMOI CaMOCTOSATEIHLHOW pabOTHl CTyICHTA SBISICTCS W3yYEHHE KOHCIIEKTA JIEKIUH, WX
JIOTIOTHEHUE, PEKOMEHJOBAaHHOW JMTepaTyphl, aKTHBHOE YydYacTHE Ha TPAKTHUYECKUX W CEMHUHApCKHUX
3aHATHUAX.

UYreHnne yyeOHUKA

W3zyuas matepuan mo y4eOHUKY, ClIeAyeT NepeXOIUTh K CIEAYIOIEMY BOIPOCY TOJBKO MOCJE MPaBUIBHOTO
MOHUMAHUS TPEIBIAYIIEro, MPOU3BOAS HAa OyMare BCe BBIYHCIACHHS (B TOM YHCIE W T€, KOTOPbIE PajIu
KPATKOCTH OMYIIEHBI B YIEOHUKE) M BBIMIOJIHSS HMEIOIINECS B YUCOHHKE YEPTEIKH.

Ocoboe BHHMaHHE CieAyeT o0paiiath Ha ONpEIe/ICHHE OCHOBHBIX MOHSTHH. CTYAEHT MOJDKEH MOIpOoOHO
pa3buparh MPHUMEPBI, KOTOPHIE MOSCHSIOT TaKUE OMPEICICHUS, U YMETh CTPOHTH AHAJIOTHYHBIC MPUMEPHI
CaMOCTOSITEIIBHO.

HeoOxogumo MOMHHTB, 4YTO Kaxaas TeopeMa COCTOWT W3 TIPEANONIOKEHWH W yTBepKIeHus. Bcee
TIPEOIOKEHNS JTOJDKHBI 00A3aTEIFHO MCITOIB30BAaTECS B JIOKa3aTeiabcTBE. Hy)KHO T0OHMBATHCSA TOYHOTO
MPECTABICHUSI O TOM, B KaKOM MECTE JIOKAa3aTelbCTBA HCIOJIb30BAHO KAXKI0C MPEANOIONKCHHUE TCOPEMBI.
[Tose3HO COCTABJIATH CXEMbI TOKA3aTEIbCTB CIAOKHBIX TeopeM. [IpaBUIbHOMY MOHHMAaHHUIO MHOTHX TEOpPEM
MmoMoraer pa3dop MPUMEPOB MaTEMAaTUYECKHUX OOBEKTOB, O0JaJalONIMX W HE O0JaJaroIIUuX CBOHCTBAMH,
YKa3aHHBIMU B MPEATIOJIOKCHUAX U YTBEPIKIACHUAX TCOPEM.

ITpu u3ydeHHH MaTepuaia Mo y4eOHUKY TOJE3HO BECTH KOHCIEKT, B KOTOPBIH PEKOMEHAYETCS BITHUCHIBATH
onpeeneHus, GOPMYIUPOBKU TeOpeM, GOPMYIIbI, ypaBHEHHUS U T. 1. Ha MoJsiX KOHCIEKTa ClAeIyeT OTMeUaTh
BOMPOCHI, BBIJICTICHHBIE CTYICHTOM JJIS OJyYSHHUS TTMChbMEHHOW WITH YCTHOM KOHCYJIBTAIIUH MTPEoJaBaTes.
[MucemenHoOe ohopMileHHEe PabOThI CTYACHTa HMEET MCKITIOYUTEIBHO BXKHOE 3HAUCHHE. 3alUCH B KOHCIICKTE
JIOJDKHBI OBITH C/IEJaHbl YHUCTO, aKKYPATHO M PACIIOJIOKECHBI B ONMPEIACICHHOM MOPSIIKE. XOpoIliee BHEITHEe
o(opMIICHHE KOHCIEKTa MO HM3yYCHHOMY MaTepHaly HE TOJBKO MPHYYUT CTyIeHTa K HEOOXOJUMOMY B
paboTe MOPSAKY, HO U TMO3BOJUT €My H30€XaTh MHOTOYHCICHHBIX OIIMOOK, KOTOPbhIC MPOUCXOIAT H3-3a
HEOPEIKHBIX, OCCTIOPSIOUHBIX 3AMUCEH.

BbiBo1bI, TIOJTydeHHBIE B BHIE (HOPMYJI, PEKOMEHIYETCSl B KOHCIICKTE MMOIYEPKUBATh HJIH OOBOIUTH PAMKOI,
4TOOBI TP TEPEUYNTHIBAHUM KOHCIEKTAa OHHU BBIICIUINCH M JIy4Ille 3alOMHHAIKCH. OMBIT MOKAa3bIBAET, YTO
MHOTHM CTYJIEHTaM IIOMOTaeT B pabOTe COCTAaBJICHHE JIUCTA, COJACPIKAIIEro BaKHEHIIME W HAanOoJee 4acTo
ynorpebisiembie hopMylibl Kypca. Takoil JIMCT HE TOJNBKO TOMOTAeT 3allOMHUTH (POPMYIBI, HO U MOXET
CITYy>KUTh MTOCTOSIHHBIM CITPABOYHHKOM JTSI CTYACHTA.

CamonpoBepka

[locme w3ydeHWs OIpeneNeHHOW TeMbl 1O Y4YeOHWKY U pEUIeHHs JIOCTATOYHOTO KOJIHYECTBA
COOTBETCTBYIOIIUX 3aad CTYIACHTY PEKOMEHAYETCS BOCIPOU3BECTH IO MaMATH ONpPEAEICHUS, BBIBOJBI
¢dopmyn, (GOpPMYIHMPOBKM U JIOKa3aTelbCcTBA TeopeM. Bompockl Ui caMONpPOBEpPKH, TNPHUBEICHHBIC B
HACTOSIIIIEM ITOCOOMH, AAaHBI C LENbI0 IIOMOYb CTYJIEHTY B MOBTOPEHHH, 3aKPEIUICHUH U MPOBEPKE MPOYHOCTH
YCBOGHHUSI M3yUYEHHOr0 MaTepuana. B cirydae HEOOXOIMMOCTH HalIO elle pa3 BHUMATEIhHO Pa3o0paThCs B
MaTepuaie yaeOHHKa, PEIIUTh PsII 3a1ad.

WHorma HemocTaToyHOCTh YCBOGHHS TOTO WJIM HMHOTO BOIMpPOCAa BBIICHSETCS TOJNBKO TPH H3YYEHUH
JanbHelIIero MaTepuana. B aTom ciyuyae Hajio BEpHYThCS Ha3al U MOBTOPUTH TNIOXO YCBOCHHBIHM pa3zer.

1.4 Metoaguyeckue peKOMEHIALMH 110 PeLICHUIO 32124, B TOM YMCJIe I0NOJHUTEIbHBIX

Baxxueim KPUTCPUCM YCBOCHUS TCOPUU ABJIACTCA YMCHUC PCIIATh 3aa4X HaA HpOﬁL[CHHLIfI MaTcpual.



[lpu perieHun 3amad HY»KHO OOOCHOBATh KaXKJIbIM 3Tall PEIICHUS UCXOMAS M3 TEOPSTUYCCKUX IOJIOKECHUH
Kypca. Eclii CTyIEHT BUJIMT HECKOJBKO MyTeW PElICHHs, TO OH JOJDKEH CPAaBHUTh MX UM BBIOpaTh M3 HUX
cambld yuminid. [Tone3Ho 10 Havyaia BBIYUCIEHUH COCTaBUTh KPAaTKUM IIJIaH PELLICHUS.

Pemenus 3amau u mpuMeEpoB ClieyeT HM3JaraTth MOJPOOHO, BBEIUMCICHUS pacrlojaraTh B CTPOTOM IOPSIKE,
OTHAENS. BCIIOMOTATENIbHBIEC BBIYMCICHUSI OT OCHOBHBIX. UepTEXH MOKHO BBIINONHATH OT PYKH, HO aKKypaTHO
U B COOTBETCTBHHM C JaHHBIMH YcCJOBHAMHU. Ecmu deprexk TpeOyeT 0co00 TIIATENBHOTO BBITOIHEHHS
(Hampumep, Tpu rpaduUUECKOl MPOBEPKE pPEIICHUS, TOJYYCHHOTO IyTeM BBIYHMCICHHI), TO CIEAyeT
MOJIb30BAThCS JIMHEHKON, TPAHCIIOPTUPOM, JISKAJIOM M YKa3bIBaTh MacIITAa0.

Pemenne kaxaoW 3amaud JTOMKHO JTOBOAMTHCS JIO OTBETa, TPEOYEMOI'O YCIOBUEM, M TIO0 BO3MOXXHOCTH B
o01mieM BHJIE ¢ BEIBOJIOM (DOPMYIIBL. 3aTeM B TIOIYYCHHYIO (POPMYJTY TOJCTABIISIOT YACIOBEIC 3HAYCHHSL.

B npoMekyTOYHBIX BRIYHCICHHUSX HE CIICyeT BBOJAUThH NPUOIIMIKCHHBIC 3HAYCHHS KOPHEH, unucina 7 U T. 1.
[ToydeHHBIH OTBET CIEAYET MPOBEPSTH CIOCOOAMH, BHITCKAIONIMMHU W3 CYIIECTBAa JaHHON 3amauu. Ecim,
HampuMep, peuiajach 3aj1aya ¢ KOHKPETHBIM (PU3UUYECKUM WM T€OMETPHUUSCKUM COJCpPKAHUEM, TO IOJIC3HO,
MPEXIE BCEro, IPOBEPUTH PAa3MEPHOCTh MOJIYUYEHHOro OTBeTa. 1lojIe3HO Takke, €clu BO3MOXHO, PELIUTh
3a1a9y HECKOJIBKUMH CITOCOOAMHU ¥ CPABHUTH ITOJTyIEHHBIE PE3YIIbTATHL.

Pemenne 3amad ompeneNeHHOTO THIA HYXXHO IPOTOJDKATh JO TPHOOPETEHUS TBEPABIX HABBIKOB B HX
pEIICHIH.

[lepen pemenuem 3agadd MOMMKHO OBITH TONIHOCTBIO TIPWBENEHO ee ycinoBue. CaMo pemieHHne CleayeT
COTPOBOX/IAaTh HEOOXOIMMBIMHU pacdeTaMH U MOSICHEHUSMH C YKa3aHUEM MPUMEHIEMBIX (OpMYJI, aHATH30M U
BBIBOJAMH.

PaGora nomkHa OBITH oOdopMIIEeHa aKKypaTHO, HamucaHa pa30opunBo Oe3 MOMapoK, 3a4epKHBaHUH H
COKpAILIEHU CIIOB.

1.5 Metoauyeckue yKka3aHus 10 MOAT0OTOBKE K PelIEHUIO KelicOB — IPAKTHYEeCKUX CUTYAlUii

Keiic (B mepeBome ¢ aHIi. — ciy4ail) TpencTaBisieT co00H MpoOIEMHYIO CHUTYyalHio, IpeaaraeMyto
CTyJIeHTaM B KadecTBE 3aJayM JUIs aHAIM3a W TMOHMCKa pemeHus. OOBIMHO KeHC CONEPIKUT CXeMaTHYecKoe
CJIOBECHOC OIMMCaHUEC CHUTyallrr, CTAaTUCTUYCCKHUE OAaHHBIC, a TaKK€ MHCHHA M CYXIACHHA O CUTyaludX,
KOTOpBIE TPYIHO TpelCKa3aTh WM U3MepuTh. Keiic, oXBaThIBaeT Takue BUJBI PEUCBOU ACATEIHHOCTH Kak
YTEHHE, TOBOPEHHE U ITHUCHEMO.
Keiicbl HariasiAHO NEMOHCTPUPYIOT, KaK Ha IPAKTUKE MNPUMEHAETCA TEOPETHYECKUM Martepuasl. JlaHHBII
MaTepuan HeoOXoauM sl 00CYKIeHHS TpeiaraeéMbIX TeM, HallPaBIeHHBIX Ha Pa3BUTHE HABBIKOB OOIIEHUS
Y TIOBBIIIEHUS MPO(ECCHOHATFHON KOMIIETEHIIMH. 3a4acTyl0 B KelcaxX HET SICHOTO pemIeHus] MpoOjeMbl u
JIOCTaTOYHOTO KOJIMYECTBA WH(OPMAITHH.
AHanu3 keiica JOIKEH OCYIIECTBISATHCS B ONPEIeIEHHON MOCe10BaTeIbHOCTH:

- Brigenenue npoOieMsl.

- [lonck dakToB 1o maHHOM Mpobeme.

- PaccMoTpeHure anbTepHaTUBHBIX PEIIEHUH.

- Be16op 000CHOBaHHOTO peLIeHUS.

1.6MeTozmqec1me PEKOMEHIAllMH 10 BBINOJHCHUIO JOMAIIHUX U HHAUBUAYAJIbHbIX 332]3H]/ll7[

JlomarHue 3aaHus TI0 KypCy BBITIONHSIOTCS 0O0YJarOIUMUCS CAMOCTOSITENTFHO B OTACIHFHON TETpaan WIN B
TeTpaad Tl MPAKTHIECKUX 3aHATHH.

Jlomanrane 3aaHUs OPHEHTHPOBAHBI HAa 3aKPEINICHHE TEOPETUYECKOTO MaTephaia, M3y4YeHHOTO B XOJe
JIEKIIMOHHOTO 3aHATHS U OTPA00TaHHOTO Ha MPAaKTHUECKUX 3aHATHUAX 0 KKIION TeMe Kypca.

[Ipu BEIIOMTHEHWH JOMAIITHETO 3adaHMsI O0yJarOIIUHCS JTOJDKEH MOBTOPHUTH TEOPETHUCCKHA MaTeprail JICKITHH
10 TAHHOW TeMe; pa300parTh 3a/IaHus, BHITOJTHCHHBIC Ha TIPAKTHIECKOM 3aHSITHH, 3alCATh YCIOBUE 3adaH
B TETPajb, MOJHO W C OOOCHOBAaHUEM [ICHCTBHII BBIMOJHUTH PEIICHUE 3a/JaHUl; MPU HEOOXOTUMOCTH
MPUBECTH HEOOXOMMBIE YTOYHEHUS ((hOPMYIIbI, TEOPEMBI, YTBEPIKACHHUS), HA OCHOBE KOTOPBIX MPOBOIUIOCH
peIleHuE; 3aucaTh OTBET UM BBIBOJI.

Bce wnHmmBhayanpHBIE 3alaHUS HEOOXOMMMO 3allUTUTh B YCTHOH (Qopme, OTBETUB HA BOMPOCHI
MIPEToIaBaTe s IO BEITIOJHEHUIO 3aIaHUH 1 000CHOBAHHIO TIPUBEICHHOTO PEIICHUS.

1.7MeTonnyeckue peKOMEHIAIUH 110 BHINOJHEHUIO KOHTPOJIbHBIX padoT

KonTponbHbie pabOThl MO JaHHOW JUCLUIUIMHE BBIMOJHSIOTCA B OTHEJIBHBIX TETPAAAX sl KOHTPOJBHBIX
paboT MM Ha OTAEIBHBIX JIMCTAaX, KOTOPBIX XPAHATCS y MPENOAaBaTeNsl; B HUX K€ 00yJarOUIHIACS BBITOJIHSIET
paboTy Haa MONMYIICHHBIMH OIIMOKaMH B CIy4ae HEYJOBICTBOPUTEIHFHOTO BBHIOJHEHHS KOHTPOJIBHOW
paboThI MK TOMOIHUTENBHOE 3aaHue I JAOIycKa K repecaade KOHTPOIbHONU paboThI.

KontponpHas paboTta cunTaeTcsi 3a4TeHHOMN, €CITH IPAaBMUIIBHO BBHITTOTHEHO He MeHee 60% 3amaHuil.

3agaHus KOHTPOJIBHOW PaOOTHI BBIOIHSIIOTCS aKKypaTHO, TIOCIIEI0BATEIbHO, 0OOCHOBAaHHE PEIICHHS U OTBET
00s13aTeNIbHBI B KJKIOM 3a/IaHHH.



[Tpu Hamucanuy pabOTHI MOXKHO HCIONIB30BATh YSPHOBUK.
[Ipu BBIIOTHEHWH KOHTPOJIBHBIX Pa0OT HE AOMYCKAETCs MCIOJIh30BaHHE MOOWIBHBIX YCTPOWCTB, TaKETOB,
KaJbKYJIATOPOB, YI4EOHOH TUTEPaTyPHI.

1.8 Metoauyeckue peKOMEHIALNHU 110 BHINOJHEHHIO TECTA

HTOroBeIil TECT NPOBOAUTCS B BUJE KOMIBIOTEPHOTO TECTUPOBAHUSL.

st yCIIENIHOTO MPOXOXKACHUS MTOTOBOTO TeCTa OOYYaroIIMECs B PEKUME CaAMOIOATOTOBKU BBIMOJHSIOT
3aJIaHMUs TIOITOTOBUTEIIHLHBIX TECTOB.

CrnoxxHble 3aJ]aHus], BCTpEYaeMble B T€CTaX, CTYICHTHI MOTYT BBINOJHSITH HA TPYNIOBBIX U UHAUBUIYAIbHBIX
KOHCYJIBTALUAX MO NPEIMETY.

[lepen mpoxoxaeHUEM TecTa OOYYaroIIUMCS JODKEH IMOBTOPUTH BECh TCOPSTHYCCKUM W MPAKTHUYSCKUI
MaTepual Kypca, BBIYYHTh OCHOBHBIC ()OPMYJIbI, ONPEACICHHUS, YTBEPKICHHUS U TEOPEMBI, 3HATh CIIOCOOBI U
METO/IbI PEILICHUS KITIOUEBBIX 3aIaHUH Kypca.

1.9 MeToauyeckue peKOMEHIANMHU 110 MOAT0TOBKE K CAayYe 3a4eTa

3aqu OCYIHCCTBHSICTCS[ B paMKax 3aBepHIeHI/I$I I/I3y‘IeHI/IH JUCHUIINIMHBI U IIO3BOJIACT OHpeI[eJ'H/ITB Ka4ye€CTBO
YCBOCHUS U3yUEHHOI'0 MaTepHalia, a TAKXKe CTENICHb C(DOPMUPOBAHHOCTH KOMITCTEHIIHIA.
CryneHThl 00s3aHBI CHaBaTh 3a4eT B CTPOTOM COOTBETCTBHHM C YTBEPXKIACHHBIMHU Y4YEOHBIMH IUTAHAMH,
pa3paboTaHHBIMU COTJIACHO 00pa30BaTEIbHBIM CTaHAApTaM BBICIIIETO 00pa30BaHusl.
[lo maHHOW MUCIMIUIMHE 3aYeT NMPUHMMAETCS IO MPAKTUYECKON yacTH Kypca. 3ajaHus, MpejjiaracMbie Ha
3a4CTC, COOTBCTCTBYIOT OLCHOYHBIM CpeI[CTBaM JJISA HpOMC)KYTOqHOﬁ arTecTanuu 06y‘IaIOHlI/IXC$I 110
TpenIMeTy.
CryneHT 00s513aH HE TOJIBKO MPEJACTABUTh MPABUIILHO BBHITIOJHEHHBIE 33JIaHNS, HO U 3allIUTUTH CBOE PELICHHE.
[IpenoxaBarento MpeaOCTaBIASTCS MPABO 33/1aBaTh CTYACHTAM BOIIPOCHI IO PEIICHUIO 3aIaHUH MPAKTUYECKON
YacTU C UENBI0 BBISBICHHUS TIIYOMHBI TIOHUMaHHS H3YYCHHOTO MaTepualia U CTEICHH CaMOCTOSTCIbHOCTH
BBITIOJTHCHHUS 3aJaHUH.
[Ipu siBKe Ha 3a4eT CTYACHTHI O0S3aHBI UMETh MpPH ceOe 3aUeTHYI0 KHIDKKY, KOTOPYIO) OHH TPEXBSBISIOT
TIPETIoIaBaTeNi0 B Havyasle 3a4eTa.
PexomenmyeTCs Tpy MMOATOTOBKE K 3a4ETy OIMUPATHCS HA CICAYIONTHH TUTaH:

1. ITOBTOPHUTH TEOPETHYECCKYIO YacTh Kypca.

2. Ilocne paboTsl HaA Teopueil He0OOXOIMMO OTBETUTH Ha BOTIPOCHI JIISI CAMOKOHTPOJISL.

3. [loBTOpPHUTH METOBI, CITOCOOBI M TIPUEMBI PEIICHHS 33]a4 110 BCEM TeMaM Kypca, OIMpasch Ha 3aJlaHus,

KOTOPBIE PEIIAIUCh Ha MPAKTUIECKHUX 3aHATHIX U MPEIarainch I CAMOCTOATEIBHON pabOTHI.
4. PewmuTh THIIOBBIE 3a0aHUA 10 JAHHOU TEME.

I1. IIna"pl NpaKkTHYeCKUX U JA00OPATOPHBIX 3aHATHIA

Mopyab 1: DiieMeHTbI JUHEHHOH aaredpsl (6 yacoB)

Ilnan:

Nk =

.

Martpurpsl. Onepannn Hag MatpuriaMua. OOpaTHas MaTpHIIA.

DneMeHTapHbIe IPeo0pa30BaHMsl MATPULBL. PaHT MaTpHIIbI, €ro BEIYUCICHHE.

OnpeaennuTeny BTOPOTo U TPETHETO MOPsiAKa. MUHOPHI U allre0pandecKue JONOTHEHHS.

Onpenenurenu n-ro nopsaxa. CeoicTBa onpeaenuTeneil. MeTo sl BBIUUCIEHUS ONPEIEIUTENEH.

CucremMbl THHEWHBIX ypaBHeHHWH. [IpuMeHeHMe MaTpuil W ompenenuTeNell K PeleHHI0 CHCTEM JIMHEHHBIX
anredpandeckux ypaBHEHUH.

Teopema Kponekepa — Kanenu. Meron I'aycca pemenns cucteM JTMHEHHBIX YPaBHEHUH.

Pemenne oHOPOIHBIX CHCTEM YPABHEHHUM.

®opmyisl Kpamepa.

Jlutepatypa: [3, c. 7-51, 55-86]; [4, c. 28-30]; [5, c. 96-134, 213-225].

IIpumep keiic-3agaHus ISl KOJJICKTHBHOIO pellleHus:

I nonzanava. Pemuth cucteMsbl ypaBHEHHI:

1.

x+3y=7 ) x—=2y=5 3 2x-3y =13
2x+4y =10 3x+y=8 3x+5y=-9



II momzamaya. [IpeacraBuTh CHCTEMBI ypaBHEHH B MATPUIHOHN (popMe:

x+3y+2z=5 x=2y+4z=11 2x+3y+2z=1
4 12x+4y-2z=8 5. {3x+2y+3z=8 6. {3x+2y+3z=-1
3x-2y-2z=0 2x+5z=11 2x+T7y+4z=-2

III nonzangayva. Pemints CUCTEMBI ypaBHEHUN KaXK/IbIM U3 U3BECTHBIX METOJIOB PEIIEHUS:

x—=2y+4z=0 x+3y+2z=35 2x+3y+2z=4
7.0 3x=2y+5z=5 8 lox+4y+3z=9 9.0 3x+5y+2z=4
2x-4y+5z=-3 3x+2y+z=7 2x+3y+4z=-6

Bomnpocs! A8 caMOKOHTPOJIA:

1. JlaTh ompeecHe MaTPHUITHL.

2. llepeuncnuTs BUABI MATPHIL.

3. Kaxkue onepanuu BbIIOJTHUMBI HaJl MaTpULiamMu?

4. TlepeuncnuTh 31eMEHTApHBIE IPEOOPA30BAHUS MATPULL.

5. B kaxoM cirydae BBIITOJIHUMA OTNepaIiisl YMHOKEHHS IBYX MaTpuIl?

6. Kakumu criocob0aMu MOXHO BBIYUCIIUTE OMPEJICIIUTh TPETHETO MOPsIKa?
7. Tlepeunciure OCHOBHBIE CBOMCTBA ONPEACTUTENCH.

8. HazoBuTe ycrmoBme cymiecTBOBaHUS 00pPaTHOW MaTPHIIBL

9. Ilepeuncnute COCOOBI pEIICHHST CHCTEM JTMHEHHBIX YPaBHEHHH.

10.ITpu KaKoM YCIOBHHM MOYKHO PEIIUTh CUCTEMY JINHEWHBIX YpaBHEHUH C TIOMOIIBIO 00paTHON MaTpUIIbI?

3aganus I cCaMOCTOAITEIbHOI padoThI:
Beraucnute onpeaenuTeny:

3 -2 2 3 3 -2 2 -2
a6 Zle —10 Slea s Y
—1 -2 3 —7 1 a -1
5. 5 _a4 6.1 4 7._2 2 8.a2 4
3 4 -2 2 -1 2 3 2 -3 2
9. -2 1 10.14 2 4 11.10 0 O 12. | 4
2 3 1 3 -2 6 7 8 4 6 12
1 2 5 12 6 -4 -3
13.13 -4 7 14.16 4 4 15.16 -6 2
-3 12 -15 3 2 8 2 -1
4 6 -2 4 4 8 -4 3 1 2 3 4
6 1 2 -3 1 7 8 4 -2 1 8 2 3 4 1
4 -2 1 0 -3 -4 2 3 341 2
6 4 4 6 3 7 =33 4 1 2 3
Haiitu x u3 ypaBHeHHUIA:
x> 4 9 x> 3 2
19.|x 2 3=0 20.|x -1 1/=0
I 1 1 0 1 4




1 -2 5 0
21. aHsl MaTpuIel A= ( 3 4] u B=( 2j . Haiitu: a) A+B, 0) 2A, B) 2A+3B, 1) 2B-A, 1) AB, ¢) A*>+3E,

xK) AB-BA.
0 1 -2 0
22. Jla"bl MaTpULbL: A = 3 9 uB= s 3 Haiitu: a) 5A-B; 0) 3A’-2B; B) AB.

Haiitu nporsBeeHne MaTpHil;

1 2 1)(0 20 1
1 2 -2
23.12 1 0f|-1 24.10 3 [2 { J 2412132 1)
1 0 3)(2 1 2 3

25. Beruncnuts matpuny D = (AB)' — C?, rae

4 3 -28 93 1 3
A= : B= , C= .
7 5 38 -—126 0 4

I 3 1 2 1 0
26. lamst Matput A=| 2 0 4 |uB=|1 -1 2| Haiitu: a) A>+2B-3E; 6) AB-BA;
1 2 3 3 2 1
B) (A-2B)?; r) A%-B?; ) (A-B)(A+B).
27. Haiitu npoussenenue matpun; ABC-3E, rae
1 2 -3 1
A=1 0 2], B=|2|, C=(2 0 5), E - eauHn4Has MaTpHuIa.
4 5 3 1
I 1 -1
28. Berauemuth A%, ecmn A=| 3 -1 2
2 -1 0
1 -3 5 4 -5 1
29. Haittu npoussenenue matpuy A=| 6 =5 9 uB=|2 7 -2/,
5 2 2 3 -4 -2

Haiitn 0OpaTHBIE MATPHUITHI TSI CISAYIOIMIUX MATPHIT:

1 00
1 -3 2 -1 5 1
30.( ] 31.( ]32.[ ) 33./]0 0 1
3 -4 -3 2 7 -3
0 11
3 2 2 3 2 2 1 2 3 1 2 3
34, |1 1 35.]1 =2 3 36/|4 5 6 37.1-3 -2 -4
5 3 4 0 1 -1 7 8 0 2 -1 0

Mopyab 2: Beegenue B MaTeMaTH4ecKuii aHaau3 (6 4acoB)

IInan:

1. Ywucnoseie pynkunu. OOmacTs onpeneneHus GyHKIHH.

2. O6parnas yHknus. CioxHble QyHKINH.

3. OcHoBHEBIC 37IeMeHTapHbIe PYHKINHU: TIOKa3aTeIbHas, JorapuMUUecKas, CTelIeHHas, TPUTOHOMETPHUYECKHE U
o0OpaTHBIE TPUTOHOMETPHUECKHE.



OcHoBHBIE cBOMCTBA (PyHKIMH.

[penen dyHKIIM.

BeckoneuHo Manbie U OECKOHEYHO OOJIbIINE (QYHKIIH.
CpoiicTa npeniesioB QyHKINH.

3aMeyvaTenbHbIe IPEIEIbI.

HenpepriBHOCTE (QyHKIHH.

e A

Jlurepatypa: [1, c. 40-74]; [2, c. 102-116, 144-222]; [3, c. 225-285]; [4, c. 8-12]; [5, c. 57-95].

Bomnpocs! s caMOKOHTPOJISA:

[aiite onpenenenne GyHKIHH.

Yro Takoe 00JacTb OMpeeNeHNs] 1 MHOXECTBO 3HAUEeHHH (QyHKINHU?
[epeunciute cnocoObl 3a1aHus QYHKLIUH.

Uro Takoe rpadvk QyHKITHH?

JlaTe ompenenenne Bo3pacTaroriei (yObpIBarome) QyHKITHH.
CriocoOblI 3a1aHuUs YUCIIOBBIX MOCIIEI0BATEILHOCTEH.

JaTe onpenenenue npenena YMcIOBON MOCIEN0BATEIBHOCTH.
Omnpenenenne OHOCTOPOHHUX MPEIEINIOB.

CBs3b MEXy PYHKIHCH, €€ TIPEIEIIOM U OECKOHEYHO MaJIOH (DYHKITUCH.
10.IlepeuncinuTs OCHOBHBIE TEOPEMBI O MpEAEIax.

11.1IpuMeHeHne SKBUBAIICHTHBIX OECKOHEYHO MAITBIX (PYHKIIHH.

XA~

3ananus IS CAMOCTOSITEILHOM padoThI:
[Tpumep 1. Haiiti ob6nacTs onpeneneHus GpyHKITHI:

x+2 " xX+2
g — _ _ xX|=—+1o X
D ()= ST, ) ) ) s T
Tpumep 2. Haiitu coxnbie Gyskmun fegu g° /1 f(x) =cosx, g(x)=+/x.
Tpumep 3. Ioctpouts rpaduk Gyskimn y = x° +4x+3.
Tpumep 4. Haiitu MuoxecTBO 3HaueHuii pyuxmun f( x) =x° —8x+20.
sin x
IIpumep 5. UccnenoBath Ha Y4€THOCTh QYHKIMIO [ ( x) = .
X
—3x—x2 — . sinx
[Tpumep 6. Haiitu npexnensr: a) limm, 0) limﬂ, B) lim— ,
> x4 X0 X =0 gin4x
2 2 .
. x —=8x+16 . 8xT+1 . sinSx
r) lim————, 1) lim————, ¢) lim
=4 X" 16 e ] Ix” +5x =0 X
sin3x

[pumep 7. Boruncnurs 1im —
=7 8in 4x

Mopyab 3: JuaemeHnTsl 1 pepeHINANBHOr0 HeuncaeHus (6 yacoB)

IInan:

[MpousBoanas GyHKUIUH. 3a0a4H, TPUBOSIINE K HOHSTHIO TPOU3BOAHOM.
I'eomeTpuuecknii, GU3NIECKUNA CMBICI TPOU3BOIHOM.

OcHoBHbIE NTpaBuiIa U GopMyibl AU GepeHINPOBAHHUS.

[Tpou3BoAHbIEC BBICIIMX MOPSAKOB.

Huddepentman pyaknum. [lpumenenne quddepenipana B mpUOIMKEHHBIX BEIYUCICHHSIX.
[Tpu3HaKyU MOCTOSIHCTBA, BO3PACTAHUS U YOBIBAHUS (DYHKITHH.

JKCTpeMyM (QYHKIHH.

HanpagneHus BBITyKJIOCTH, TOUKH Ieperuoa.

9. ACHUMITOTHL

10.hccnenoBanue QyHKINH ¢ TOMOLIBIO MTPOM3BOAHBIX. [locTpoeHue rpaguKoB.
11.1IpaBuna Jlonurass.

PN B DD =

Jurepatypa: [1, c. 86-131]; [2, c. 223-313]; [3, c. 288-305, 314-323]; [4, c. 12-18]; [5, c. 269-300].

Bonpocs! A1 caMOKOHTPOJIA:
1. TloHsATHE IPOU3BOAHOM, €€ MEXaHUUECKUI U FEOMETPUIECKUIA CMBICI.
2. Ilepeuncnuth OCHOBHBIC TTpaBmIa TUGHEPEHITUPOBAHHUS.



[MousaTre auddepeHimana, ero reoMeTPUICCKUI CMBICI.

Tabnuia npou3BOTHBIX.

KakoBbl HEOOXOAMMBIE M JOCTATOYHBIE YCIOBUS BO3pACTAHHS U YObIBaHUS (DYHKITHIA?
Jatp omnpenenenre MakcCuMyMa 1 MUHUMyMa (pyHKIHH.

AJNTOPUTMBI HAXOXKICHHS HAMMEHBIIIETO U HANOOJBIIETO 3HAUCHUN (DYHKITHH.
KaxkoBbI ycimoBust BEITyKIIOCTH rpaduka QyHKITHN?

Copmynupyiite ycnoBus neperuoa.

10.BepTukanbHbIe, TOPH30HTAIBHBIC U HAKIIOHHBIE aCUMITTOTHI.

11.IIpaBwita pacKpBITHS HEOTIPEICTICHHOCTEH.

CXAAN AW

3apanus I CAMOCTOSITEILHOMH padoThI:
[Mpumep 1. BerarcnuTh Npou3BoAHY0 GYyHKIMH ) = ( 3x° —2x+ 1) sin x

Ipumep 2. Borancants nponssognble: a) y(x) = xcosx +x?sinx, 6) 5x> +3xy—2)> +2=0
Ipumep 3. Haittn V', y = tgx+e—.

1+x
ITpumep 4. Haiitu 3kcTpeMyMbl GyHKIUH f( x) =2x" —15x> +36x—14.

1 1
[Mpumep 5. Haiitu npeaen GpyHkumu y = ——
X

- mpu x —> 0.

e —1

ITpumep 6. IIpoBecT NOIHOE UCCIICAOBAHUE M IIOCTPOUTH rpaduK QYHKIUH ) =

[Tpumep 7. UccnenoBath 1 NOCTPOUTH rpaduk QyHKIUH ) = X +—
X

Monyab 4: DeMeHThI HHTErPAJbLHOT0 HCYUCIeHUsI (6 YacoB)

ILnan:

IlepBooGpasnas ¢pynkuus. HeonpeneneHHslid HHTETpa.
OcCHOBHBIE HEOTIPEICTICHHBIE HHTETPAIIbI.

CBoiicTBa HEONpeACICHHBIX HHTETPAJIOB.

Tabmuma mpocTeHImx HHTETPAJIOB.

MeTtoz HemocpeACTBEHHOTO HHTETPUPOBAHUSI.

MeTo NOJCTaHOBKH.

WHTerpupoBaHue 1Mo 4acTsm.

I'eomeTpudeckuii CMBICI U CBOWCTBA ONPEIEIEHHOT0 UHTETpaa.
®dopmya HerotoHa-JIeiOHuUIIA.

10.3amena nepeMeHHOH B OIpeielIeHHOM UHTerpaine. HTerpupoBaHue Mo 4yacTsM.
11.ITnomane KpUBOTUHEHHON (QUTYPBHIL.

XA RO~

Jurepatypa: [1, c. 132-177]; [2, . 314-400]; [3, c. 326-344, 365-378, 388-392]; [4, ¢. 20-27]; [5, c. 311-346].

Bonpocs! A8 caMOKOHTPOJIS:

[TepeuncnuTe OCHOBHBIE CBOWCTBA HEOMPEIEICHHOIO HHTErpaa.

Jlate onpenenenne nepBooOpa3Hoi GyHkmun. [IpuBEeCTH IpUMEpHI.

B geM cocTouT CMBICT NEWCTBHUS HHTETPUPOBAHUS?

[Touemy mpu UHTETPUPOBAHUU HOSABISAECTCS IPOU3BOJIbHAS IOCTOSIHHAS?

B ueMm coctouT MeTo HENOCPEACTBEHHOIO UHTETPUPOBAHUSL.

[Tpu KaKKX yCIOBHSX CIpaBeInBa GOpMyJia 3aMEHbI IEPEMECHHON B HEOIPEISIICHHOM HHTErpaje?
[Tpu KakUX YCIOBHAX CIIpaBeInuBa (GOpPMyiia HHTETPUPOBAHUS 110 YaCTAM?

ISR

3aganus VIS CAMOCTOSITE/ILHOM padoThI:

dx
[Ipumep 1. Berauciauts j .
x+2
[Tpumep 2. Haiitn I(xz —2sinx+1)dx.
dx

Ipumep 3. Berauenurs | —-.

X



dx
[Tpumep 4. Haiitu jﬁ .

4, 2
+ —
IIpumep 5. Beruucnurs Iudx

3
X

IMpumep 6. BerauciuTs fv sin x cos xdx
IMpumep 7. Haiitu Iarctgx dx .

[Ipumep 8. Haiitu nuHTErpan, UCIOAb3Ys HOAXOIAUIYIO IOJCTAHOBKY J-( Tx— 1) » dx.
[pumep 9. Haiitu j\/ 4x—5dx .

ITpumep 10. Haittu unTerpan, ucnoap3yst HHTETPUPOBAHHUE 110 YaCTIM Ix cos xdx

IIpumep 11. Beruucnute nHTErpan Jx (x2 + 1) dx

[Tpumep 12. Beraucnurs J.(2x +1)%dx .

[Ipumep 13. Beruucnute _[( 2x+sin 2X) dx
0
g2
[pumep 14. Ucnons3ys popmyny HeroTona-JIeiibHuIa, HARTH HHTETpa J. 2°-5%x
0

1
Tpumep 15. HaiiTy miommas GUrypsl, orpaHHYEHHON IMHUAME ) = X, )V = —, V= 0, x=3.
X
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