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I. MeToauyeckue peKOMeHIANH

1.1 MeTtoanyeckne peKOMEeHAANMH II0 OPTaHW3alUM PadoThbl 00y4YalOUIUXC BO BpeMsl NPOBeNeHUs!
JIEKIMOHHBIX 3aHATHIA

B xozme nexuuil mpenojaBaTenb M3JIAaraeT M PasbsCHAET OCHOBHBIC, HAHOOJEE CIIOKHBIE MOHATHUS TEMBI, a
TaKXKe CBSI3aHHbIEC C HEH TEOPETHYECKUE U IPAKTUUECKUE MIPOOIEMBI, JaeT PEKOMEHIAIMN AT IPAKTHYECKOTO
3aHSATHA U YKa3aHUS AJIS1 BHITIOJHEHHS CAaMOCTOSITEIBHOM paOOTHI.

B xoze eKunoHHBIX 3aHATHIH 00yJaromeMycs HeOOXOAMMO BECTH KOHCIIEKTHPOBaHHE y4eOHOro MaTepHuaa.
OO0pamarh BHUMaHHE Ha KaTeropuu, GopMyJIHpOBKH, PACKPHIBAIOIINE COAEPIKAHNE U3ydaeMOW TUCIUTLTHHEI,
Hay4yHbIE BBIBOJBI U MPAKTUUECKNE PEKOMEHIALINH, [TOJIOKUTENBHBIA OMBIT B OPATOPCKOM HCKYCCTBE.
KenatenbHo oOcTaBUTH B paboYMX KOHCIEKTaxX IIOJIs, HA KOTOPBIX JAeiaTh MOMETKH, MOAYEPKUBAIOIIUE
0cOOyI0 BaXXHOCTb TE€X MWJM UWHBIX TEOPETHUECKHX TIONOKEHHH. PekomMeHayeTcss aKTUBHO 3a/1aBaTh
MPENOJABATEN0 YTOUHSIOIIME BOIPOCHl C LEJIbI0 YSICHEHMSI TEOPETUYECKUX IOJOKEHUH, pa3pelIcHUs
CIIOPHBIX CUTYyaLUil.

1.2 MeroauyecKkue peKOMEHIAMH 10 NOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Ha mpakTrueckoMm 3aHATHH CTYICHTHI pEHIAOT 3afadd IOJ PYKOBOACTBOM IpemogaBarens. CeMuHAp
MIPOBOJIUTCS TI0 Y3JIOBBIM W HAaMOOJIEe CIIOKHBIM BOTIPOCaM (TeMaM, pa3fieaM) yaeOHOW MpOTrpaMMBI.
[IpakTrueckue 3aHATHS MOCBSIIEHB U3yYEHUIO HAHOOJee BAKHBIX TeM y4eOHOW AucuuIuinHbl. OHU CIyKaT
JUTSL 3aKpeTUIeHHs] M3yYeHHOTO MaTeprana, pa3BUTHSI YMEHNH W HABBIKOB TIOJTOTOBKH JIOKJIAIOB, COOOIICHNUH,
MpUOOpPETEeHNs OMNBITA YCTHBIX IMyOIMUYHBIX BBICTYIUICHHUM, BEIEHUS AMCKYCCHH, apryMEHTAllMHd W 3allUThI
BBIIBUTAEMBIX TOJIOKEHHM, a TakXkKe /Ul KOHTPOJIS MpernojaBareieM CTENeH! MOATOTOBIEHHOCTH CTYACHTOB
0 M3y9aeMOU TUCTIUITIIHE.

B xo/1e MOArOTOBKM K NPAKTHUECKUM 3aHSITHSM CIIelyeT H3YYUTh OCHOBHYIO M JOTIOJHUTEIBHYIO JINTEPaTypy,
y4ecTh peKOMEHIAIUH TIPeToaBareis u TpeOoBaHUs padoUeil MporpaMMBL.

MOHO TOATOTOBUTH CBOW KOHCIIEKT OTBETOB IO PacCMAaTPUBAEMON TEMAaTHKE, IMOATOTOBUTH TE3HCHI IS
BBICTYIUICHUH 110 BCEM y4eOHBIM BOTIPOCaM, BRIHOCHMBIM Ha 3aHsATHe. CIeayeT MpoyMaTh IPUMEPEHI C HENB0
obOecriedeHus] TECHOW CBS3M W3y4aeMOW TEOpHUH C peaNbHON NpPaKTUKOH. MOXHO [OTONHUTH CIHCOK
PEKOMEHJIOBAHHOM JIUTEpaTypsl COBPEMEHHBIMH HMCTOYHHMKAMH, HE TMPEJICTaBICHHBIMA B  CIIHCKE
PEKOMEHIOBAaHHOH JTUTEPATYPHI.

1.3 MeTtoanyeckue peKOMEeHIAUM K CAMOCTOATEIbLHOI padoTe

CamocrosiTenpHast paboTta — IiaHupyemast yueOHasi, yaueOHO-HCCIIeI0BaTENbCKas, HayUHO-HCCIIe0BaTeIbCKAs
paboTa CTYIECHTOB, BHINOJIHSIEMAasl BO BHEAYAUTOPHOE BpeMs 0 33J1aHHI0 U IPU METOANYECKOM PYKOBOJCTBE
npenojasarelis, Ho 0e3 ero HemOoCPEeICTBEHHOTO y4acTus (IpU YAaCTHYHOM HEMOCPEACTBEHHOM Y4YacTUH
MPEeTIoIaBaTelsl, OCTABJISIONIEM BEAYIIYIO POJIb 32 pabOTOM CTY/IEHTOB).

CamocTositenpHas padota cryneHToB (nainee — CPC) B BY3e siBisieTcss BaXKHBIM BHIIOM y4eOHOH W HAyYHOMH
nesitenbHOCTH cTyaeHTa. CPC urpaer 3HaYUTENBHYIO POJib B PEUTHHTOBOM TexHOJorHH 00y4deHns. O0ydeHne
B BY3e Brimouaer B ce0s B, MIPAKTUUECKU OJMHAKOBBIE 10 00BEMY M B3aUMOBJIMSHHUIO YacTH — Mpolecca




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 CIICYyeT BBOJAUTH NPUOJIMIKCHHBIC 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. Tli1anbl NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

Moayab 1: DiieMeHTbI JUHEHHOIH aJaredpsbl
Ilnan:

Nk =

o

Martpurpsl. Onepannn Hag Matpuiamua. OOpaTHas MaTpHIIA.

DneMeHTapHbIe MPe0O0pa3oBaHus MaTPHUIIBl. PaHT MaTpHIIb, €0 BEIYUCIICHHUE.

OnpenaenuTeny BTOPOTo U TPETHETO MOpsiAKa. MUHOPHI U allre0pandecKie JOMOTHEHHS.

Onpeaenurenu n-ro nopsiaka. CeoiicTsa onpenenureneit. MeToasl BEIYUCIECHUS ONPEIEIUTENCH.

Cucrembl THHEWHBIX ypaBHeHHWH. [IpuMeHeHMe MaTpuil W omperenuTeNell K PeleHHI0 CHCTEM JIMHEHHBIX
anreOpanvecKux ypaBHEHHH.

Teopema Kponekepa — Kanenu. Meton "'aycca pemienus cucteM JMHEHHBIX YpaBHEHUI.

Pemenne oTHOPOIHBIX CHCTEM YPaBHEHHUM.

®opmynst Kpamepa.

Jlnteparypa: [2, c. 7-51, 55-86]; [3, c. 28-30]; [4, c. 96-134, 213-225].

IIpumep keiic-3axaHust A1l KOJUVIEKTHBHOTO PeLLICHUSI:

I noazanava. PemuTh cucteMsbl ypaBHEHH:

1.

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

Il nogzanaya. IlpencraBuTh cucTeMbl ypaBHEHHH B MAaTpUIHOH hopme:



x+3y+2z=5 x—=2y+4z=11 2x+3y+2z=1
4 12x+4y-22=8 5. 13x+42y+3z=8 6. {3x+2y+3z=-1
3x-2y—-z=0 2x+5z =11 2x+T7y+4z=-2

III noasagayda. Pemnte cucteMel ypaBHeHI/Iﬁ KaXXIbIM U3 U3BCCTHBIX MCTOJOB PCUICHUA:

x—-2y+4z=0 x+3y+2z=5 2x+3y+2z=4
7.1 3x=2y+5z=5 8. 12x+4y+32=9 9.0 3x+5y+2z=4
2x—4y+5z=-3 3x+2y+z=7 2x+3y+4z=-6

Bomnpocsl 1Jis1 CAMOKOHTPOJIA:

1. [aTb onpeneneHre MaTpHULIBL.

2. IlepeuncnuTb BUABI MATPHIL.

3. Kaxkwue omepaiiny BEITIOJTHUMBI HAJl MaTpHUIIAMA?

4. Ilepeuncnuth 3MeMEHTapHBIE TPEOOPA30BAHUS MATPHII.

5. B kxaxoM cityyae BBHIITOJTHUMA ONepalysi YMHOXKEHUS IByX MaTpuI?

6. Kakumu cnoco6aMu MOXKHO BBIYMCIIUTE ONPEACTUTh TPETHEro nopsiaxa?
7. Tlepeuncinre OCHOBHBIE CBOMCTBA ONPEACIUTENCH.

8. HazoBuTe ycioBue cyliecTBOBaHUS 00paTHOW MaTPHIIBL.

9. Ilepeuncnute cOCOOBI pEIICHNUS CUCTEM JTHMHEHHBIX YPaBHEHHH.

10.ITpu KaKOM YCIOBHM MOXHO PEILUTh CUCTEMY JIMHEWHBIX ypaBHEHUH ¢ IOMOIIBIO 00pPaTHON MaTpuUIbl?

3apanus 1JIA CAMOCTOSITE/ILHOM padoThI:
Brrancnuth onpenenuTeny:

3 —2 2 3 3 — 2 2 —2
La 6 26 —10 34 s Yl
—1 -2 3 — 7 1 4 a -1
S D e IR L IR
3 4 -2 2 -1 2 3 2 -3 2
9.5 -2 1 10.14 2 4 11.10 0 O 12. | 4
2 3 1 3 -2 6 7 8 4 6 12
| 2 5 12 6 -4 2 -3 1
13.13 -4 7 14.16 4 4 15.6 —6 2
-3 12 -15 3 2 8 2 -1 2
4 6 -2 4 4 8 -4 3 1 2 3 4
6 1 2 -3 1 . 8 4 -2 1 8 2 3 4 1
4 -2 1 0 -3 -4 2 3 134 1 2
6 4 4 6 37 =33 4 1 2 3
Haiitu x u3 ypaBHeHUil:
x> 4 9 x> 3 2
19./x 2 3/=0 20.|[x -1 1]=0
I 1 1 0o 1 4

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

) AB-BA.



0 1 -2 0
22. JlaHbl MaTpUIBl: A :(3 2) uB :( ) 3) . Haititu: a) 5A-B; 6) 3A’-2B; B) AB.

Haiitu npousBeneHne MaTpuil;

1 2 1)(0 2 0 1
1 2 =2
23.12 1 0]|-1 24.10 3 2,123 2 1)

21 -1
1 0 3)2 1 2 3

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

A_4 3 B_—zs 93 C_1 3
7 5) 38 —126)° o 4)

I 3 1 2 1 0
26. lansi matput A=| 2 0 4 |uB=|1 -1 2| Haiitu: a) A>+2B-3E; 0) AB-BA;
1 2 3 3 2 1
B) (A-2B)?; r) A%-B?; ) (A-B)(A+B).
27. Haiitu npoussenenue matpury ABC-3E, rae
1 2 -3 1
A=1 0 2|, B=|2|, C=(2 0 5), E — eaununyHas MaTpuIa.
4 5 3 1
I 1 -1
28. Berauemuth A%, ecmn A=| 3 -1 2
2 -1 0
I -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 23 1 2 3
3.1 3 1 351 =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: BBegenue B MaTeMaTH4eCKUIT aHATIU3

ILnan:

1. Yucnoseie dpyakiun. O61acTh onpeaeneHus GyHKINH.

2. O6parnas pynknus. CiioxxHbie QyHKIHU.

3. OcHoBHbIE 371eMEHTapHbIe (QYHKINHU: TOKa3aTeabHas, JorapuMuuecKas, CTelieHHas, TPUTOHOMETPUYECKHE U
00paTHBIE TPUTOHOMETPHUECKHE.

OcHoBHBIE CcBOMCTBA (PYHKINH.

[penen pynkumn.

beckoneuno manbie 1 OeCKOHEYHO O0bITNe QPYHKITNH.

CsoiicTBa mpenenoB GyHKITHH.

IR



8. 3ameuartenbHbIC PEIEIbL.
9. HempepbsIBHOCTH (DYHKITHH.

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

Bomnpocs! A8 caMOKOHTPOJIA:

[aiite onpenenenne QyHKUNH.

Yro Takoe 00JaCThb OIpEIeNICHNs] 1 MHOXECTBO 3HAYCHHH (QYyHKIIUU?
[Mepeunciute cnocoObl 3a1aHus QYHKIUH.

Uro takoe rpaduk GyHKIUNA?

Hatp onpenenenue Bozpacratomieii (yObiBaromeit) GpyHKIu.
CriocoOblI 3a1aHUS YUCIIOBBIX MOCIIEI0BATEILHOCTEH.

Jatp onpenenenne npejesia YUCI0BOH MOCIeJ0BATEILHOCTH.
OnpeneneHue 0IHOCTOPOHHUX IIPEIEIIOB.

CBs13b MEXTy (DYHKIHEH, ee TIpeIesioM U OECKOHEYHO MaJIoH (yHKITHEH.
10.ITepedncinTs OCHOBHBIE TEOPEMBI O TIPEACIaX.

11.ITpumeHeHNe SKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX (VyHKIUH.

XA R~

3aganus I CaMOCTOAITEIbHOI padoThI:
ITpumep 1. Haiitu oGnacts onpenenenus GyHKLIHUI:

x+2 x+2
N N )=t g, x
D f(x)=5gHmeNT-x, 2) f(x) o)) e
Ipumep 2. Haittu cnosxusie dyukmuu f cgu g°f:  f(x)=cosx, g(x)=+x.

pumep 3. Ioctponts rpadux GyHKmAn y = x° +4x +3 .
[pumep 4. Haiitu MHOKECTBO 3HaYeHUH QyHKIMK [ (x) =x"—8x+20.

sin x
[Ipumep 5. UccnenoBaTh Ha 4eTHOCTh QYHKIHIO | (x) = .

5-3x-x 2—Jx+4 . sinx

Ipumep 6. Haiitu npepenst: a) lim 3 ,6) lim———, B) lim— ,
e x4+ x>0 X =0 sin4x
. x —8x+16 . 8x7+1 . sinSx
) lim————, im————, e) lim .
=4 x"—16 e ] lx” +5x X

sin 3x

[Ipumep 7. Beraucauts [1m— )
7 sin4x

Moayab 3: DiaemMeHThl TH(PepeHINATbHOT0 HCUNCTEHUS

IInan:

[IponsBoanas GyHKIMH. 3a1a4n, TPUBOASIIINE K IIOHSATHIO POU3BOTHOM.
I'eomerpuueckuii, GU3NIECKUI CMBICIT IPOU3BOTHOM.

OcHoBHbIE NTpaBuiIa U GpopMyisl AnddepeHInPOBAHHUS.

ITpou3BoaHbIE BBICIIMX MTOPSAKOB.

Huddepentnman pyaxmum. [lpumenenne aquddepenimana B mpUOIMKEHHBIX BRIYHCICHHSX.
[Tpu3Haky MOCTOSIHCTBA, BO3pACTaHUSI U YOBIBaHUS (YHKIIUH.

OKcTpeMyM QYHKLUH.

HamnpasnieHus BBITyKIIOCTH, TOYKH Ieperuoa.

. AcuMOTOTHI.

10.Uccnenoanne GhyHKIHIA ¢ IOMOIIBIO IPOU3BOAHBIX. [locTpoeHue rpadukoB.
11.IIpaBuna Jlonurans.

XA RN~

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

Bonpocs! A1 caMOKOHTPOJIS:

[ToHsiTHE NPOU3BOIHOM, €€ MEXaHUYECKUNA U TEOMETPUUECKUI CMBICI.

[NepeunciuTh OCHOBHBIE MpaBuia AU epeHIIMPOBAHHS.

[MousTre auddepennmana, ero reOMETPUIESCKUI CMBICI.

Tabmuma mpon3BOAHBIX.

KaxoBbI HE0OX0IUMBIE U TOCTATOYHBIE YCIOBUS BO3pacTaHus U yObIBaHUS (DyHKITHIA?
JaTb onpeeneHue MakCUMyMa U MUHHUMYyMa (PyHKIIWY.

ANTOpUTMBI HAXOXKJIEHHUSI HANMEHBINIETO U HANOOJIBIIEr0 3HAYCHUH QYHKIINY.

ISR o e



8. KakoBbI yciioBuS BBITyKIOCTH rpaduka QyHKIUN?

9. Chopmymnupyiite yciaoBus neperuoda.

10.BepTukanbHbie, TOPU30HTAIbHBIE U HAKIIOHHBIE aCUMITOTHL.
11.1IpaBusna pacKpbITHS HEOTPEIEIEHHOCTEH.

3apaHus 1)1 CAMOCTOSITEILHOM PadoThI:
[Tpumep 1. BeraucnuTs Mpon3BoAHy0 GYHKINH Y = (3x” —-2x+ l)sin X,

[Tpumep 2. Beraucauth mpon3BOAHBIC: a) y(x) =xcosx+x sinx, 6)5x° +3xy—2y°+2=0
X

[pumep 3. Haittu V', y =tgx +

1+x
Tpumep 4. Haittu sxcrpemymst dpysxman f (1) =2x" —15x% +36x 14,

1 1
[Tpumep 5. Haiitu npenen pyHkuuun y = ——
X

. mpu x — 0.

ITpumep 6. ITpoBecTy NnoHOE HCCIEOBAHIE U IIOCTPOUTH rpaduK QYHKIUH V =

ITpumep 7. UccnenoBath 1 HOCTPOUTH rpaduk GyHKIMH Y = X +—
X

Monyab 4: D1eMeHThI HHTErPAJIbLHOTI0 HCYUCTIEHUS

Inan:

[TepBooOpasznas hyuknus. HeonpeneneHHBINH HHTETpaT.
OCHOBHBIE HEOTIPEACTICHHBIC HHTETPATIBL.

CBolicTBa HEOTPECICHHBIX HHTETPAJIOB.

Tabnmia mpoCTEHIIIIX HHTETPATIOB.

MeToa HEMOCPEICTBEHHOTO HHTETPUPOBAHHUS.

Mertoa noACTaHOBKH.

WuTerpupoBanme 1o 4acTsiM.

I'eomeTpuueckuii CMbICI U CBOMCTBA ONPE/IEIEHHOT0 UHTETpaa.
. ®opmyna Hetorona-Jleiibauma.

10 3aMeHa iepeMeHHOH B OTpeieIeHHOM HHTerpaiie. UHTerpiupoBaHue Mo 4acTsM.
11.11nomans KpUBOTUHEHHOM QHUTYPHI.

XA RN~

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

Bonpocs! A1 caMOKOHTPOJIS:

[lepeuncinTe OCHOBHBIE CBOMCTBA HEONPEAEIEHHOTO HHTErpaa.

Jatb onpenenenue neppoodpazHoi GyHKIUH. [[pUBeCTH MPUMEPEL.

B ueM cocTouT cMBICT NeWCTBUS MHTETPUPOBAHUS?

[Touemy npu UHTEIPUPOBAHUH MOABISIETCS IPOU3BOJIBHAS TOCTOSHHASA?

B 1eMm cocTouT MeTox HEMOCPEICTBEHHOI'O MHTETPUPOBAHMS.

[Tpu xakux ycinoBUsIX cripaBe/yinBa GopMysia 3aMeHBI IEPEMEHHON B HEOTIPEIEIEHHOM HHTerpaie?
[Tpu xakux yclnoBUsIX cripaBeinBa (popMyiia HHTETPUPOBAHUS 110 YaCTAM?

ISR o e

3aganus I cCaMOCTOAITEIbHOI padoThI:

dx
x+2°
[Tpumep 2. Haiitn I(xz —2sinx+1)dx .
dx

IIpumep 3. Beraucauts | —-.
X

IT 4. Hai J a
pumep 4. Haiitu m

[pumep 5. Boraucauth J-+x—_6dx

[Tpumep 1. Beraucnuts J

[Ipumep 6. Beruucnurhb IV sin .x cos xdx



[pumep 7. Haiitu Iai’clgx dx .

IMpumep 8. HaiiTi uHTErpast, NCHONB3YS MOAXOASIILYIO OACTAHOBKY I(7X - 1)23 dx .
[Tpumep 9. Haiitu I V4x —5dx .

[Ipumep 10. HaliTu unTEerpan, ucmnoib3yst HHTETPUPOBAHUE TI0 YACTIM Jx COS xdx

IIpumep 11. Berancnuts nHTErpan J- (x4 1) 2 dx

[pumep 12. Beruncnutsb J(QX+ 1)*dx .

[Ipumep 13. Beruncnute I(Qx +sin 2X) dx
0
Ig2
Hpumep 14. Ucnons3yst Gpopmyiny Herorona-JleiiOHua, HaiTH HHTErpa I 2°-5%dx .
0

1

ITpumep 15. Haiitn miomanp GUrypsl, OrpaHIICHHON JIMHUAMHU ) = xt,y= 5, V= 0, x=3.
X
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